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Introduction:

The Utah State Board of Education (USBE) formed a Computer Science Taskforce (Taskforce)
to establish a Vision of Computer Science in the Public Education System. The Taskforce met
multiple times to identify a strategic plan of recommendations to successfully carry out
computer science education within the K-12 schools. In June 2018, the Taskforce's strategic
priorities (steps) to accomplish the vision were presented to and subsequently accepted by the
USBE. The priorities are as follows:

Develop and implement statewide K-12 framework for compu
Start early by engaging students at the elementary level.
Develop a statewide strategy to communicate the value mputer science.
Build capacity among educators at pre-service and in-

Regardless of location, ensure students can acc 30+ computer
science and IT courses currently offered (pop
Programming 1, Computer Science Principl i nce, Web

Development 1, and Game Development).

ework’, has been developed and
next step within the strategic

The first strategic priority, Utah Computer Science K-1
approved by the USBE. Implementation
priority.

FRAMEWORK: KNOW, DO DARDS: KNOW AND DO

March 2019 to de
Computer Science amework? and the K-12 Computer Science Framework? to identify
important concepts and¥practices to inform the creation of standards for each grade level.

1 Utah Computer Science K-12 Framework. (October 2018). Retrieved from: https://schools.utah.gov/file/46d4ca37-9d23-414e-91fd-
6640b6be9df6

2 Utah Computer Science K-12 Framework. (October 2018). Retrieved from: https://schools.utah.qov/file/46d4ca37-9d23-414e-91fd-
6640b6be9df6

3 K-12 Computer Science Framework. (October 2016) Retrieved from: https://k12cs.org/wp- content/uploads/2016/09/K%E2%80%9312-
Computer-Science-Framework.pdf

1|Page



https://schools.utah.gov/file/46d4ca37-9d23-414e-91fd-6640b6be9df6
https://schools.utah.gov/file/46d4ca37-9d23-414e-91fd-6640b6be9df6
https://schools.utah.gov/file/46d4ca37-9d23-414e-91fd-6640b6be9df6
https://schools.utah.gov/file/46d4ca37-9d23-414e-91fd-6640b6be9df6
https://k12cs.org/wp-content/uploads/2016/09/K%E2%80%9312-Computer-Science-Framework.pdf
https://k12cs.org/wp-content/uploads/2016/09/K%E2%80%9312-Computer-Science-Framework.pdf
https://k12cs.org/wp-content/uploads/2016/09/K%E2%80%9312-Computer-Science-Framework.pdf

Utah 6-12 Computer Science Standards Writing Draft November 8, 2019

Utah Computer Science Vision Statement:

Each student in secondary public schools will have access to robust and varied computer
science courses by 2022. All students will enter secondary schools with exposure to
computational thinking and competencies in digital literacy. This begins in our elementary
schools with competencies in keyboarding, appropriate and responsible use of technology, and
basic coding principles.

Organization of Standards:

The Utah 6-12 Computer Science standards are organized into strandsgwhich represent
significant areas of learning within content areas. Within each stran standards. A standard
is an articulation of the demonstrated proficiency to be obtained. ndard represents an
essential element of the learning that is expected. While some s within a strand may

The bold and underlined te ) ' reats, is included in the standards glossary
at the conclusion o
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Strand Language*

CORE CONCEPTS

. Data
Computing and Impacts

Systems Analysis of computing

Algorithms
Networks - and
and the Programming
Internet

Computing Systems (CS):

People interact with a wide variety of computing devi
act upon information in ways that can affect huma
negatively. The physical components (hardware) an
up a computing system communicate and process info
understanding of hardware and software i
system that does not work as intended.

s (software) that make
n in digital form. An
shooting a computing

Network and the Internet (NI):

Computing devices typical
devices to share informa
computing. Networks and ©
computing world by providing

tion. Networks connect computing
an increasingly integral part of

s provide greater connectivity in the
secure communication and facilitating innovation.

4 K-12 Computer Science Framework. (October 2016) Retrieved from: https://k12cs.org/wp-
content/uploads/2016/09/K%E2%80%9312-Computer-Science-Framework.p
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Data and Analysis (DA):
Computing systems exist to process data. The amount of digital data generated in
the world is rapidly expanding, and the need to process data effectively is

increasingly important. Data is collected and stored so it can be analyzed to better
understand the world and make more accurate predictions.

Algorithms and Programming (AP):

An algorithm is a sequence of steps designed to accomplish a specificdask.
Algorithms are translated into programs, or code, to provide instructi for computing
devices. Algorithms and programming control all computing syst empowering
people to communicate with the world in new ways and solve problems.
The development process to create meaningful and efficient
choosing which information to use and how to process a
large problems into smaller ones, recombining existin
different solutions.

tions, and anal

Impacts of Computing (IC):

Computing affects many aspects of the wo
local, national, and global levels. Individual
through their behaviors and cultural and SOCi
influences new cultural practices
understand the social impliczg
computing.

negative ways at

luence computing
;«and in turn, computing

d responsible person should

orld, including equity and access to
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Practice Language?®:

Fostering an

: Creating
Inclusive

Collaborating Developing

Around Computational

Computing and Using
Culture Computing ! Artifacts

Ahstractions

Testing and Recognizing and
Refining Defining wmunicating
Computationadl Computationa’ bYout
Artifacts Problems Coniputing

Building an inclusive and diverse computlng
incorporating perspectives from g
backgrounds, and abilities. Ing
understanding the persona nic, and cultural contexts in

verse users during the design

J hers and reflect on one’s own perspectives
when desig computational products.

ognize that the choices people make when they create artifacts are
[ ces, and needs. Students who are well-versed in fostering an

d be able to differentiate backgrounds and skill sets and know when to
out knowledge about potential end users or intentionally seek input from

inclusive computing culte
call upon others, such as {€
people with diverse backgrounds.

2. Address the needs of diverse end users during the design process to produce
artifacts with broad accessibility and usability.

At any level, students should recognize that users of technology have different needs and preferences
and that not everyone chooses to use, or is able to use, the same technology products. At the higher
grades, students should become aware of professionally accepted accessibility standards and should be

5 K-12 Computer Science Framework. (October 2016) Retrieved from: https://k12cs.org/wp-
content/uploads/2016/09/K%E2%80%9312-Computer-Science-Framework.pdf
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able to evaluate computational artifacts for accessibility. Students should also begin to identify potential
bias during the design process to maximize accessibility in product design. For example, they can test an
app and recommend to its designers that it respond to verbal commands to accommodate users who are
blind or have physical disabilities.

3. Employ self- and peer-advocacy to address bias in interactions, product design, and
development methods.

After students have experience identifying diverse perspectives and including unique perspectives, they
should begin to employ self-advocacy strategies, such as speaking for themselves if their needs are not
met. As students’ progress, they should advocate for their peers when accommodations, such as an
assistive-technology peripheral device, are needed for someone to use a computational artifact.
Eventually, students should regularly advocate for both themselves and others.

Practice 2: Collaborating Around Computing

Collaborative computing is the process of performing a c
in pairs and on teams. Because it involves asking for
of others, effective collaboration can lead to better working
independently. Collaboration requires individuals t incorporate diverse
perspectives, conflicting ideas, disparate skills, and rsonalities. Students

ontributions and

che icipate. Older students should strive to
improve team efficiency and effec - by regularly evaluating group dynamics. They should use
multiple strategies to m s more productive. For example, they can ask for the opinions
of quieter team mej ize i ions by more talkative members, and give individuals credit

experience working in pa eam roles. As students’ progress, they should become less dependent
on the teacher assigning rol@s’and become more adept at assigning roles within their teams. For
example, they should decide together how to take turns in different roles. Eventually, students should
independently organize their own teams and create common goals, expectations, and equitable
workloads. They should also manage project workflow using agendas and timelines and should evaluate
workflow to identify areas for improvement.

3. Solicit and incorporate feedback from, and provide constructive feedback to, team
members and other stakeholders.

At any level, students should ask questions of others and listen to their opinions. As they progress in
school, students should provide and receive feedback related to computing in constructive ways. For
example, pair programming is a collaborative process that promotes giving and receiving feedback. Older
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students should engage in active listening by using questioning skills and should respond empathetically
to others. As they progress, students should be able to receive feedback from multiple peers and should
be able to differentiate opinions. Eventually, students should seek contributors from various
environments. These contributors may include end users, experts, or general audiences from online
forums.

4. Evaluate and select technological tools that can be used to collaborate on a project.

At any level, students should be able to use tools and methods for collaboration on a project. As students’
progress, they should use technological collaboration tools to manage teamwork, such as knowledge-
sharing tools and online project spaces. They should also begin to make decisions about which tools
would be best to use and when to use them. Eventually, students should use different collaborative tools
and methods to solicit input from not only team members and classmates but also g s, such as
participants in online forums or local communities.

Practice 3: Recognizing and Defining Computational Psoblems

The ability to recognize appropriate and worthwhile o tation is
a skill that develops over time and is central to co
computational approach requires defining the probl it down into parts, and

1. Identify complex, interdisciplinary, real-w@ at can be solved

computationally.
At any level, students should be ablg : at have been solved computationally. As they

progress, they should ask clarifyig ions and whether a problem or part of a problem can
be solved using a computation . ore attempting to write an algorithm to sort a

large list of names, students how the names are entered and what type of
sorting is desired. Older studen plex problems that involve multiple criteria and
constraints. EventuaIIy, students s pe able to |dent|fy real-world problems that span multiple
d|SC|pI|nes such as with new helmet technology, and can be solved

students’ progress, they ecompose larger problems into manageable smaller problems. For
example, young students ink of an animation as multiple scenes and thus create each scene
independently. Students can also break down a program into sub-goals: getting input from the user,
processing the data, and displaying the result to the user. Eventually, as students encounter complex real-
world problems that span multiple disciplines or social systems, they should decompose complex
problems into manageable subproblems that could potentially be solved with programs or procedures that
already exist. For example, students could create an app to solve a community problem that connects to
an online database through an application programming interface (API).

3. Evaluate whether it is appropriate and feasible to solve a problem computationally.

After students have had some experience breaking problems down and identifying subproblems that can
be solved computationally, they should begin to evaluate whether a computational solution is the most
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appropriate solution for a specific problem. For example, students might question whether using a
computer to determine whether someone is telling the truth would be advantageous. As students’
progress, they should systematically evaluate the feasibility of using computational tools to solve given
problems or subproblems, such as through a cost-benefit analysis. Eventually, students should include
more factors in their evaluations, such as how efficiency affects feasibility or whether a proposed approach
raises ethical concerns.

Practice 4: Developing and Using Abstractions

Abstractions are formed by identifying patterns and extracting common features from
specific examples to create generalizations. Using generalized solutions and parts of
solutions designed for broad reuse simplifies the development proc [
complexity.

By the end of Grade 12, students should be able to:

1. Extract common features from a set of interrelated pr;
phenomena.

Students at all grade levels should be able to recognize patt ress, students should

ed patterns of code that could
tract common features from
more complex phenomena or processes. For example, students sho able to identify common

ses variables to account for
the differences. In a procedure, the variables would
students should be able to identify important aspects in related data sets such as crop
output, fertilization methods, and climate conditions.

At all levels, students should be i actions that hide complexity. Just as a car

a computer program’s “move” command

relies on hidden details that ca j ation on the screen. As they progress, students
should incorporate predeﬂned func (o] thelr de5|gns understanding that they do not need to know
the underlying implem i e abstractions that they use. Eventually, students should
understand the ad ortable using, existing functionalities (abstractions) including
technological re e, such as libraries and application programming
interfaces (AR able to'evaluate existing abstractions to determine which should be
incorporated i should be incorporated. For example, students could build
powerful apps by g services, such as online databases that return geolocation

coordinates of stree mes or foa@ Nutrition information.

3. Create modules and'@
and reduce complexity.

evelop points of interaction that can apply to multiple situations

After students have had some experience identifying patterns, decomposing problems, using
abstractions, and taking advantage of existing resources, they should begin to develop their own
abstractions. As they progress, students should take advantage of opportunities to develop generalizable
modules. For example, students could write more efficient programs by designing procedures that are
used multiple times in the program. These procedures can be generalized by defining parameters that
create different outputs for a wide range of inputs. Later, students should be able to design systems of
interacting modules, each with a well-defined role, that coordinate to accomplish a common goal. Within
an object-oriented programming context, module design may include defining the interactions among
objects. At this stage, these modules, which combine both data and procedures, can be designed and
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documented for reuse in other programs. Additionally, students can design points of interaction, such as a
simple user interface, either text or graphical, that reduces the complexity of a solution and hides lower
level implementation details.

4. Model phenomena and processes and simulate systems to understand and evaluate
potential outcomes.

Students at all grade levels should be able to represent patterns, processes, or phenomena. As they
progress, students should understand that computers can model real-world phenomena, and they should
use existing computer simulations to learn about real-world systems. For example, they may use a
preprogrammed model to explore how parameters affect a system, such as how rapidly a disease can
spread. Older students should model phenomena as systems, with rules governing the interactions within
the system. Students should analyze and evaluate these models against real-world ervations. For
example, students might create a simple producer—consumer ecosystem model a programming
tool. Eventually, they could progress to creating more complex and realistic in ions between species,
such as predation, competition, or symbiosis, and evaluate the model base athered from
nature.

Practice 5: Creating Computational Artifacts

The process of developing computational artifacts e
and the exploration of ideas to create prototypes and mputational problems.
Students create artifacts that are personall jcial to their community
and beyond. Computational artifacts can B i
existing artifacts or by developing new artif putational artifacts

include programs, simulations, visualizations ns, robotic systems, and

apps.
By the end of Grade 12, stug

1. Plan the development @
includes reflection on and
and resource con i

: on of the pfan, taking into account key features, time
expectations.

At any grade leve in project planning and the creation of brainstorming
documents. A should systematically plan the development of a program or
artifact and i ational techniques, such as decomposition and abstraction, along

with knowledge & isti hes to artifact design. Students should be capable of reflecting on
and, if necessary, ifyi
2. Create a computat ifact for practical intent, personal expression, or to address
a societal issue.
Students at all grade levels should develop artifacts in response to a task or a computational problem. As
they progress, student expressions should become more complex and of increasingly broader

significance. Eventually, students should engage in independent, systematic use of design processes to
create artifacts that solve problems with social significance by seeking input from broad audiences.

3. Modify an existing artifact to improve or customize it.

At all grade levels, students should be able to examine existing artifacts to understand what they do. As
they progress, students should attempt to use existing solutions to accomplish a desired goal. For
example, students could attach a programmable light sensor to a physical artifact they have created to
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make it respond to light. Later, they should modify or remix parts of existing programs to develop
something new or to add more advanced features and complexity. For example, students could modify
prewritten code from a single-player game to create a two-player game with slightly different rules.

Practice 6: Testing and Refining Computational Artifacts

Testing and refinement are the deliberate and iterative process of improving a
computational artifact. This process includes debugging (identifying and fixing errors)
and comparing actual outcomes to intended outcomes. Students also respond to the
changing needs and expectations of end users and improve the performance,
reliability, usability, and accessibility of artifacts.

By the end of Grade 12, students should be able to:

1. Systematically test computational artifacts by considerin
cases.

At any grade level, students should be able to compare results t
progress, they should test computational artifacts by consideri
happen if a user enters invalid input. Eventually, testing sho
iterative, systematic, and proactive. Older students should be a
knowledge to drive development. For example, students can test
with all potential scenarios.

At any grade level, students should be able to identif programs (debugging) and use
strategies to solve problems with comp -

should become more adept at deb gin to consider logic errors: cases in which a
program works, but not as desire examine and correct their own thinking. For

fixing errors, such as printing the
many times the loop ru

performan , andiaccessibility.

testing, debugging, and revising, they should begin to evaluate
and refine their co i ifacts. As students’ progress, the process of evaluation and refinement
should focus on impr@ ce and reliability. For example, students could observe a robot in a

and refinement should be an iterative process that also encompasses making artifacts more usable
and accessible. For example; students can incorporate feedback from a variety of end users to help guide
the size and placement of menus and buttons in a user interface.

Practice 7: Communicating About Computing

Communication involves personal expression and exchanging ideas with others. In
computer science, students communicate with diverse audiences about the use and
effects of computation and the appropriateness of computational choices. Students
write clear comments, document their work, and communicate their ideas through
multiple forms of media. Clear communication includes using precise language and
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carefully considering possible audiences.
By the end of Grade 12, students should be able to:

1. Select, organize, and interpret large data sets from multiple sources to support a
claim.

At any grade level, students should be able to refer to data when communicating an idea. As students’
progress, they should work with larger data sets and organize the data in those larger sets to make
interpreting and communicating it to others easier, such as through the creation of basic data
representations. Eventually, students should be able to select relevant data from large or complex data
sets in support of a claim or to communicate the information in a more sophisticated manner.

demonstrations.

3. Articulate ideas responsibly by observing intellectua
appropriate attribution.

All students should be able to explain the concept
instances of remixing, when ideas are borrowed andite [ > i roper attribution. They

2y, ats should consider common
licenses that place limitations or restricti putational artifacts. For example, a
downloaded image may have restricti ibi cation of an image or using it for commercial
purposes.

M|Page



Utah 6-12 Computer Science Standards Writing Draft November 8, 2019

Grade 6

Computing Systems (CS):
People interact with a wide variety of computing devices that collect, store, analyze,
and act upon information in ways that can affect human capabilities, both positively
and negatively. The physical components (hardware) and instructions (software) that
make up a computing system communicate and process information in digital form.
An understanding of hardware and software is useful when troubleshooting a
computing system that does not work as intended.

Abstractions)

Students will be able to utilize a step-by-step approach to identify
and software. For example, a checklist can be used to ensure t

devices to share information and resources a )
computing. Networks and comm jon systems provide greater connectivity in the

ication and facilitating innovation.

Standard 6.NI.1 Explain and practice protective measures to
reduce these threats. (Pra d Using Abstractions)

Students will recogn tence of threats and protect their personal information using
appropriate sec ify multiple methods for protecting their data and articulate
the value and d. For example, students should develop habits such as
logging off deV dden, strong, evolving passphrases. Also, understanding how to

Data and Analysis
Computing systems exist to process data. The amount of digital data generated in
the world is rapidly expanding, and the need to process data effectively is
increasingly important. Data is collected and stored so it can be analyzed to better
understand the world and make more accurate predictions.

Standard 6.DA.1 Represent a single data set in multiple ways using words, symbols,
manipulatives, charts, diagrams, and visuals. (Practice 4: Developing and Using
Abstractions.)

Students will represent data in multiple ways using abstraction. For example, convert letters into binary
12|Page
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code, location into GPS coordinates or ideas and phrases into emojis. Students may represent a location
as a string “New Zealand” or a numeric input (longitude/latitude geolocation). Another example could be
representing colors using binary, hexadecimal, or words.

Algorithms and Programming (AP):

An algorithm is a sequence of steps designed to accomplish a specific task.
Algorithms are translated into programs, or code, to provide instructions for computing
devices. Algorithms and programming control all computing systems, empowering
people to communicate with the world in new ways and solve compelling problems.
The development process to create meaningful and efficient programs involves

large problems into smaller ones, recombining existing solutions,
different solutions.

Students will decompose or design algorithms (how to instruc ilizi seudocode to solve complex
problems. Students will be able to decompose a real-world prob ustrate the decision-making
process in a well-organized flowchart, storyboard, ordered direction ations, or other method. For
example, the students might create a flowchart to j t to use for recess based on
the weather, play preference, and a student’s ene

Standard 6.AP.2 Create naming conventlo
process and incorporate these
Communicating about Comp

t support the debugging
le program. (Practice 7:

d name variables that store data in a
algorithm, students will incorporate names
use the variable “turn” to describe direction, “loop” for repeating

To make the debugging proce
meaningful and logical way. Fo
based on the command function
tasks.

Standard 6.A order to document their use and improve
readability, Practice 7: Communicating about computing)
Students will annote riptors, comments or notations to describe a program for future use
and easier debugging students could add comments to describe the functionality of

different segments of co@ > annotations are like those in textbooks and instruction manuals or
note-taking on a presentatie

Impacts of Computing (IC):

Computing affects many aspects of the world in both positive and negative ways at
local, national, and global levels. Individuals and communities influence computing
through their behaviors and cultural and social interactions, and in turn, computing
influences new cultural practices. An informed and responsible person should
understand the social implications of the digital world, including equity and access to
computing.
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Standard 6.1C.1 Recognize and discuss issues of bias and accessibility in existing
technologies. (Practice 1: Fostering an inclusive computer culture. Practice 7:
Communicating about computing.)

Students will be able to recognize and discuss the usability and accessibility of various technology tools
such as apps, games, and devices acknowledging designer bias. For example, students could discuss if
devices in their school are ADA compliant and whether software they use has been designed for a
particular user or a diverse population.
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Grade 7

Computing Systems (CS):

People interact with a wide variety of computing devices that collect, store, analyze,
and act upon information in ways that can affect human capabilities, both positively
and negatively. The physical components (hardware) and instructions (software) that
make up a computing system communicate and process information in digital form. An
understanding of hardware and software is useful when troubleshooting a computing
system that does not work as intended.

Standard 7.CS.1 Design modifications to computing devices in ord improve the

Computational Problems.)

Students will be able to identify problems with existing computing devi and design
modifications to improve the ways users interact with those technolg, 4 nts may
design changes to an existing device in order to improve accessibi i

physical, language and/or other barriers or students may redesij isti i to be

more functional for an everyday user.

Network and the Internet (NI):
Computing devices typically do not opera
devices to share information and resources ly integral part of
computing. Networks and communication s ater connectivity in the
computing world by providing fa ation and facilitating innovation.

connect computing

Students will model how protocols HTTP and TCP/IP allow for the transmission of data across
udents will participate in a role play and physically act out the
(a set of rules).

Computing syste
the world is rapidl
increasingly importa
understand the world a

dcess data. The amount of digital data generated in
g, and the need to process data effectively is

a is collected and stored so it can be analyzed to better
make more accurate predictions.

Standard 7.DA.1 Collect data using computational tools and transform the data to
make it more useful. (Practice 2: Collaborating about Computing.)

Students will use computational tools to collect and transform data in a real-world scenario or
applications. For example, students will use a Microbit circuit board to collect temperatures, soil moisture
levels, etc. and use a program/app to create a data visualization. Additionally, students may create and
administer a survey in a social studies class to aggregate data on a pertinent topic and then create a
chart or graph to better display the data.
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Algorithms and Programming (AP):

An algorithm is a sequence of steps designed to accomplish a specific task.
Algorithms are translated into programs, or code, to provide instructions for computing
devices. Algorithms and programming control all computing systems, empowering
people to communicate with the world in new ways and solve compelling problems.
The development process to create meaningful and efficient programs involves
choosing which information to use and how to process and store it, breaking apart
large problems into smaller ones, recombining existing solutions, and analyzing
different solutions.

Standard 7.AP.1 Design and iteratively develop programs that c ine control
structures. (Practice 5: Creating Computational Artifacts; Practi Testing and
Refining Computational Artifacts)

Students will design, develop, test, and refine programs using control
conditional logic statements. For example, students will create a ¢ your own adven
story/presentation, a flowchart, or code a simple interactive ga nimation.

refine a solution to a programming project that meets r's needs. (Practice 2:
ining Computational
Artifacts.)

Students will collaborate to seek and incorporate fee
use that feedback to refine their project to meet the né
feedback from others on a programmip

bers on a team project and
) example students will solicit

of all users.

Standard 7.AP.3 System ( i ograms using a range of test cases.
(Practice 6: Testing and R

Students will use a va ing processes such as the engineering design process
decision matrix, pr, define, measure, analyze, improve and control) to test and
refine a project g d refine a computer program, an engineering artifact, or
solution. For efine a math program solving for surface area of different

shapes (triangle i jons, cubes).

collaboratively deve
Computing. Practice

eating Computational Artifacts.)

Students will select, assign, and manage tasks within a project timeline of milestones and due dates while
collaboratively working on projects. For example, students will use tools such as storyboards, to-do lists,
team roles, and other project management tools to organize their projects and share the work across
team members and help them be more efficient in managing time and resources.

Impacts of Computing (IC):

Computing affects many aspects of the world in both positive and negative ways at
local, national, and global levels. Individuals and communities influence computing
through their behaviors and cultural and social interactions, and in turn, computing
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influences new cultural practices. An informed and responsible person should
understand the social implications of the digital world, including equity and access to
computing.

Standard 7.1C.1 Compare tradeoffs associated with computing technologies that
affect people's everyday activities and career options. (Practice 1: Fostering an
Inclusive Computing Culture; Practice 7: Communicating about Computing.)

Advancements in computer technology have trade-offs. Students will consider current events related to
broad ideas, including privacy, communication, and automation. For example, driverless cars can
increase convenience and reduce accidents, but they are also susceptible to hacking. The emerging
industry will reduce the number of taxi and shared ride drivers but will create more are engineering
and cybersecurity jobs.®

6 Kansas Computer Science Standards Grades P-12. (2019) Retrieved from:
https://www.ksde.org/Portals/0/CSAS/Content%20Area%20(A-
E)/Computer%20Science/Kansas%20Computer%20Science%20Model%20Standards%20with%20Descri
ption.pdf?ver=2019-04-23-165056-093
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Grade 8

Computing Systems (CS):

People interact with a wide variety of computing devices that collect, store, analyze, and
act upon information in ways that can affect human capabilities, both positively and
negatively. The physical components (hardware) and instructions (software) that make
up a computing system communicate and process information in digital form. An
understanding of hardware and software is useful when troubleshooting a computing
system that does not work as intended.

Standard 8.CS.1 Design a project that combines hardware and sof e components
to collect and exchange data. (Practice 5: Creating Computationa facts; Practice 4:
Developing and Using Abstractions)

students can create a news broadcast related to the Great Depre . , can collect
information (interview) of how the depression affected each gro i ts, and
how the depression impacted Utah’s economy.

Network and the Internet (NI):
Computing devices typically do not operate,i rks connect computing

ingly integral part of

of data) to travel across network d ‘ dents will explain data is delivered in a fast and
secure path to av0|d mi g i : . For example students can create a plan of action to deliver
i ey will need to determine the best route(s) for quick and secure

Data and An

Computing syste ocess data. The amount of digital data generated in the
world is rapidly expa d the need to process data effectively is increasingly
important. Data is collégted and stored so it can be analyzed to better understand the

world and make more accurate predictions.

Standard 8.DA.3 Test and analyze the effects of changing variables in
models/simulations. (Practice 3. Recognizing and Defining Computational Problems;
Practice 4. Developing and Using Abstractions; Practice 5. Creating Computational
Artifacts)

Students will demonstrate how changing variables will affect outcomes in a model/simulation. For
example, students will understand the relationship between the mass and speed of objects and the
relative amount of kinetic energy of the objects. Students can test and analyze a full cart vs. an empty
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cart or rolling spheres with different masses down a ramp to measure the effects on stationary masses.

Algorithms and Programming (AP):

An algorithm is a sequence of steps designed to accomplish a specific task. Algorithms
are translated into programs, or code, to provide instructions for computing devices.
Algorithms and programming control all computing systems, empowering people to
communicate with the world in new ways and solve compelling problems. The
development process to create meaningful and efficient programs involves choosing
which information to use and how to process and store it, breaking apart large problems
into smaller ones, recombining existing solutions, and analyzing different solutions.

Standard 8.AP.1 Develop a program with iterative protocols th bine control
structures and use compound conditions. (Practice 5. Creati utational

s can create true/false and
if/fthen statements in the development process showing the res and removing heat energy

and the cause and effect it has on different substance’s states.

8.AP.2 Create procedures with or withoutpa ize code and make it
easier to reuse. (Practice 4. Developing ant [ ractice 5. Creating

Computational Artifacts)

Students will organize code that can
procedures that can identify prope

out parameters. Students will create
will be able to demonstrate the properties of

8.AP.3 Create a newprogra Orporating existing code, media, and libraries; and
give proper attr Collaborating Around Computing; Practice 4.
Developing a actice 5. Creating Computational Artifacts;
Practice 7. i

Students will write at incorporate someone else’s code and/or media and give proper
attribution to the sou n manipulate an existing file from a block code program (i.e. Scratch)
to demonstrate the con g the American expansion as American Indians were forced from their
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Grade 9 / Grade 10

Computing Systems (CS):

People interact with a wide variety of computing devices that collect, store, analyze, and
act upon information in ways that can affect human capabilities, both positively and
negatively. The physical components (hardware) and instructions (software) that make
up a computing system communicate and process information in digital form. An
understanding of hardware and software is useful when troubleshooting a computing
system that does not work as intended.

details of a
plexity. (Practice

Standard 9/10.CS.1 Describe ways in which the specific implement
computing system are hidden by abstractions in order to manage

s instead of
nges Alan

complex details. For example, the summation symbol Z indicates th
writing each term individually with plus signs in between. Students

Students will identify different layers of computing ab
systems, and hardware. For example, an educational utilizes the phone’s hardware
ents to teachers or comment on a

discussion board. Another exampl i scribing the\functions of the different systems of the body

op strategies
plex troubleshooting)strategies include resolving connectivity problems, adjusting

system configuration suring hardware and software compatibility, and transferring data
ould create a flow chart, a job aid for a help desk employee, or an

a device. Define the problé dentify criteria and constraints, develop possible solutions using models,
analyze data to make improvements from iteratively testing solutions, and optimize a solution. Examples
of problems could include, cosmic radiation exposure, transportation on other planets or moons, or
supplying energy to space travelers.

Network and the Internet (NI):

Computing devices typically do not operate in isolation. Networks connect computing
devices to share information and resources and are an increasingly integral part of
computing. Networks and communication systems provide greater connectivity in the

7 CSTA standards https://www.csteachers.org/page/standards
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computing world by providing fast, secure communication and facilitating innovation.

Standard 9/10.Nl.1 Describe essential elements for connecting to a network and
identify issues that impact network functionality. (Practice 7: Communicating About
Computing.)

Students will describe which hardware, software, and information are needed to connect to the internet.
Students will also identify issues that might slow down a network connection (overloaded cell phone
towers, sporting events, and natural disasters). Teachers may utilize an online network simulator to

demonstrate network functionality.

Standard 9/10.Nl.2 Describe the design structure of the internet and jdentify standard
protocols. (Practice 4: Developing and Using Abstractions)

Students will describe how the internet is designed to have multiple paths ings that are
connected, in case one path is compromised. They will also describe ho
to connect to one network. For example, students can discuss how t i ing a different
path if the road is closed on one possible path. They can also disc
travel safely.

Data and Analysis (DA):
Computing systems exist to process data. The amoun al data generated in the
ctively is increasingly

Or a given data set or proper storage choice considering a specific
problem [file types, G i ssy vs. Lossless), speed, file size, accessibility]. For example,

vs cloud and describe the S or costs associated with each method.

Standard 9/10.DA.3 Create data visualizations to help others better understand real-
world phenomena or factual data information. (Practice 5. Creating Computational
Artifacts; Practice 7: Communicating About Computing; Practice 4. Developing and
Using Abstractions)

Students will create data visualizations using factual data to better interpret the information. For example,
students could develop a chart marking the stock market trends and pertinent historic events (either
societal or technological events) to see what types of events affect the stock market in a negative or
positive manner.
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Algorithms and Programming (AP):

An algorithm is a sequence of steps designed to accomplish a specific task. Algorithms
are translated into programs, or code, to provide instructions for computing devices.
Algorithms and programming control all computing systems, empowering people to
communicate with the world in new ways and solve compelling problems. The
development process to create meaningful and efficient programs involves choosing
which information to use and how to process and store it, breaking apart large problems
into smaller ones, recombining existing solutions, and analyzing different solutions.

Standard 9/10.AP.1 Design algorithms to solve computational probl using a
combination of original and existing algorithms (Practice 3. Recogni, and Defining

Students will create algorithms that combine existing algorithms with thei i m to complete a
certain task. For example, students could use the formula for energy
converts one form of energy into another form of energy to solve a

Standard 9/10.AP.2 Create more generalized co
of items (like an array or list) instead of separating i ual items. (Practice 4:
Developing and Using Abstractions)

Students will create groups of items using sorting i items together to refer to all at
once. For example, students could chart the numb ity that entered the United
States during the beginning of the industrial age.

Standard 9/10.AP.3 Decom [ ltiple smaller problems through
systematic analysis, using cog [S cedures, modules, functions,
methods, and/or classes g and Defining Computational
Problems)

Students will break down a big or G
components. For exam

problem and split it into smaller, easier-to-manage
ind roots of polynomials by factoring them into smaller

Standard ] . putational artifacts using modular design. (Practice
5: Creating

Students will create a
into smaller, easier-to-

artifact to solve a complex problem by breaking down the problems
ponents. For example, students can solve a complex math problem

Standard 9/10.AP.5 Identify and collaboratively suggest changes to an application’s
design using feedback from a variety of users. (Practice 7: Communicating About
Computing)

Students will identify that when they are designing a program or product for a client, they must listen to
the clients’ needs and wants as well as be willing to accept feedback from peers. For example, students
will create or redesign a company logo for a certain company, conduct focus group research on their
design, and make proper design corrections based on the feedback.
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Standard 9/10.AP.6 Explain the limitations of licenses that restrict computational
artifacts when using resources created by others. (Practice 7: Communicating About
Computing)

Students will demonstrate knowledge of different copyright licenses for software use and when to give
proper reference. For example, students can research different types of patents and copyright laws that
were established during the industrial age and compare them to the intellectual property laws of modern-
day patents and licenses.

Standard 9/10.AP.7 lteratively evaluate and refine a computational artifact to
enhance its performance, reliability, usability, and accessibility. (Practice 6: Testing and
Refining Computational Artifacts)

Students will evaluate how computational artifacts can be developed, tested, a ited repeatedly to
improve performance, ease of use, reliability, and/or accessibility. For exam nts will use the
scientific method to design an air powered rocket to land hit a target from i ance. This could
also be a great opportunity to introduce Moore’s Law.

Standard 9/10.AP.8 Design and develop computatio
tools. (Practice 2: Collaborating Around Computing;
Computing)

Students will design solutions e solutions—using pseudocode, flowcharts
and other means--so that the i gither the student or someone else. During and
after implementation, comments'e ation can facilitate future maintenance of that
process. For example, s i e an outline for an essay before starting on the rough draft.

e world in both positive and negative ways at
. Individuals and communities influence computing

understand the socia
computing.

ations of the digital world, including equity and access to

Standard 9/10.1C.1 Evaluate how computing has impacted and/or impacts personal,
ethical, social, economic, and cultural practices. (Practice 3. Recognizing and Defining
Computational Problems; Practice 7: Communicating About Computing)

Students will determine how computing has positively and/or negatively impacted the world around us.
For example, students can research the impact computing has had on society, and as a class, be put into
affirmative and negative teams to debate the effects of computing.

Standard 9/10.1C.2 Understand that bias is always introduced when creating
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computational artifacts, identify ways that this unintended bias may impact equity,
and then evaluate methods for alleviating that impact. (Practice 1: Fostering an
Inclusive Computing Culture)

Students will understand that bias may impact their work and devise solutions for overcoming that bias.
When creating computational artifacts, such as software applications, the programmer’s experience,
culture, values, and knowledge influences the design and outcome. This may inadvertently discriminate
against specific groups of users. For example, students can team up to describe how ethnicity affects
facial recognition and speech to text functionality in technology, and how to resolve those issues.

Standard 9/10.IC.3 Identify solutions to problems in other content areas using
established algorithms. (Practice 1: Fostering an Inclusive Computingg€ulture; Practice
2: Collaborating Around Computing)

Students will develop solutions to problems that can relate to other subject
analyze a step-by-step process and apply it to a problem relevant to cros
example, students can examine the steps involved in solving a quadrati

y will create and
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Grade 11/ Grade 12

Network and the Internet (NI):

Computing devices typically do not operate in isolation. Networks connect computing
devices to share information and resources and are an increasingly integral part of
computing. Networks and communication systems provide greater connectivity in the
computing world by providing fast, secure communication and facilitating innovation.

Standard 11/12.Nl.1 Identify types of security threats, and then compare and contrast
measures that can be used to address, resolve, and/or prevent identified threats.
(Practice 3. Recognizing and Defining Computational Problems; Practige 7:
Communicating About Computing)

Students will identify and evaluate different types of security threats and de tential solutions
with justification. For example, students will role play or act out different in a group, while
also showing how to combat that security threat.

Standard 11/12.Nl.2 Compare and contrast ¢
secure transmission of information (data). 4
Computational Problems; Practice 5. Creating Com ] ifacts; Practice 7:
Communicating About Computing)

Students will demonstrate an understanding of ho
cryptography by creating an encryption algorithm. nderstand how Alan Turing
was able to break the Enigma code in World War I , heir own cypher and share
among their peers.

Data and Analysis (DA):
Computing systems exist tQ . ount of digital data generated in the

Standard 11/ e computational artifacts to better represent the
relationship of data collected from factual sources or other
processes. izing and Defining Computational Problems; Practice 4:
Developing aneé ons; Practice 5: Creating Computational Artifacts;

About Computing)

Students create and refine a computational model of data to explain the relationships between the
different components of the model. For example, students will write a persuasive essay comparing the
Allies and Axis of Power of World War II.

Algorithms and Programming (AP):

An algorithm is a sequence of steps designed to accomplish a specific task. Algorithms
are translated into programs, or code, to provide instructions for computing devices.
Algorithms and programming control all computing systems, empowering people to
communicate with the world in new ways and solve compelling problems. The
development process to create meaningful and efficient programs involves choosing
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which information to use and how to process and store it, breaking apart large problems
into smaller ones, recombining existing solutions, and analyzing different solutions.

Standard 11/12.AP.1 Iteratively design and develop computational artifacts for
practical, personal, or societal expression that implements an algorithm based on the
result of an evaluation or user input. (Practice 2: Collaborating Around Computing
Practice 3: Recognizing and Defining Computational Problems, Practice 5: Creating
Computational Artifacts; Practice 6: Testing and Refining Computational Artifacts)

Students design and create a computational artifact that develops and implements algorithms (steps)
based on the results of an evaluation of a result or user input. For example, students can brainstorm

ideas for creating solutions to energy problems with prioritized criteria and trade-o ile considering
cost, safety, reliability, as well as possible social, cultural, and environmental im

Standard 11/12.AP.2 Systematically design and create progr. ad audiences

product, conduct focus group research on their ad i roper design corrections
based on the feedback.

using collaborative tools. (Prag \ g Around Computing; Practice 4:
Developing and Using Abst, ] Ckeating Computational Artifacts;

Standard 1
design and creg
in the developme

AP.4 Produc
) process

documentation to support the decisions made during the
ng text, graphics, presentations, and/or demonstrations
programs. (Practice 3. Recognizing and Defining
Computational Proble actice 4: Developing and Using Abstractions; Practice 5:
Creating ComputationaliArtifacts; Practice 6: Testing and Refining Computational
Artifacts; Practice 7: Communicating About Computing)

Students will produce documented decisions made during the design and creation process using text,
graphics, presentations, and demonstrations in the development of complex programs. For example,
students will create instructions to use building blocks (like LEGQO’s) to instruct others to recreate their
design.

Impacts of Computing (IC):
Computing affects many aspects of the world in both positive and negative ways at
local, national, and global levels. Individuals and communities influence computing
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through their behaviors and cultural and social interactions, and in turn, computing
influences new cultural practices. An informed and responsible person should
understand the social implications of the digital world, including equity and access to
computing.

Standard 11/12.1C.1 Evaluate and discuss the ways computing impacts personal,
ethical, social, economic, and cultural practices. (Practice 1: Fostering an Inclusive
Computing Culture; Practice 2: Collaborating Around Computing; Practice 3.
Recognizing and Defining Computational Problems; Practice 7: Communicating About
Computing)

Students will evaluate and discuss the ways computing impacts personal, ethical, I, economic, and

cultural practices. For example, students will research a current event that is re

Computational Problems; Practice 5: Creating Com
Testing and Refining Computational Artifacts; Practic
Computing)

Students will understand that bias may impact thei
When creating computational artifacts, such as soft
culture, values, and knowledge influences the design ay inadvertently dlscr|m|nate
against specific groups of users. For e an d scnbe how a self-driving car can decide

what action to take when every pos accident--the programmer must account for
these possibilities and the values mer will inform this decision

Standard 11/12.1C.3 De al thinking using algorithms to
problem solving across mu C ines. (Practice 3. Recognizing and Defining

Computatlona/ Prok flice,4: Developing and Using Abstractions; Practice 6:

Students will de blem-solve across disciplines. For example, students can use
computational thin s {0 predict certain genetic traits in chromosomes that will be passed
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GLOSSARY

All glossary definitions are attributed to the K-12 Computer Science Framework (2016) and retrieved

from k12cs.org.

Term

Definitions

Abstraction

(process): The process of reducing complexity by focusing
on the main idea. By hiding details irrelevant to the
question at hand and bringing together related and useful
details, abstraction reduces complexity and allows one to
focus on the problem.

(product): A new representation of a thifig, a system, or a

irrelevant to the question at hand

Writing Draft November 8, 2019

Algorithm A step-by-step process to com
Artifact Anything created by a hu
for the definition used i
Component lly, a component

Computational
Artifacts

Computing

Computing Devices

al device that uses hardware and software to
process, and output information. Computers,

of computing devices.

llection of one or more computers or computing devices,
ther with their hardware and software, integrated for the
pose of accomplishing shared tasks. Although a
omputing system can be limited to a single computer or
computing device, it more commonly refers to a collection of
multiple connected computers, computing devices, and
hardware.

Conditionals

A feature of a programming language that performs
different computations or actions depending on whether
a programmer- specified Boolean condition evaluates to
true or false. [MDESE, 2016] (A conditional could refer
to a conditional statement, conditional expression, or
conditional construct.)
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Cybersecurity

The protection against access to, or alteration of, computing
resources using technology, processes, and training.
[TechTarget]

Data

Information that is collected and used for reference or

analysis. Data can be digital or nondigital and can be in many

forms, including numbers, text, show of hands, images,
sounds, or video. [CAS, 2013; Tech Terms]

Debug

The process of finding and correcting errors (bugs) in
programs. [MDESE, 2016]

Decompose;

Decomposition

Writing Draft November 8, 2019

Deconstruct

Development

Device

Event

Hardware

Intellectual
Rights

lectual property rights are the rights given to persons
er the creations of their minds. They usually give the
reator an exclusive right over the use of his/her creation
for a certain period of time

Iterative

Involving the repeating of a process with the aim of
approaching a desired goal, target, or result. [MDESE,
2016]

Loop

A programming structure that repeats a sequence of
instructions as long as a specific condition is true. [Tech
Terms]

Modify

Make partial or minor changes to (something), typically to
improve it or to make it less extreme.

29|Page




Utah 6-12 Computer Science Standards Writing Draft November 8, 2019

Moore’s Law The principle that the speed and capability of computers
can be expected to double every two years, as a result
of increases in the number of transistors a microchip can
contain.

Network A group of computing devices (personal computers,
phones, servers, switches, routers, etc.) connected by
cables or wireless media for the exchange of information
and resources.

Packet The unit of data sent over a network. [Tech Terms]

Program; program (n): A set of instructions that the
Programming executes to achieve a particular objecti
2016]

program (v): To produce a progr
programming: The craft of an
designing, writing, testing,
solve them. [MDESE, 20

Remixing To create a new version
and re- editing the elemen
and often adding

ing) by recombining
e existing recording
new vocals or

Security See the definitia

at may or may not happen but has the
ous damage. Threats can lead to

tems, networks and more.

ogic structures in computer

er two logic structures are selection

Security Threats At

Sequence

grams that run on a computing system, computer,
her computing device.

Storage/Store place) A place, usually a device, into which data can be
entered, in which the data can be held, and from which the
data can be retrieved at a later time. [FOLDOC]

(process) A process through which digital data is saved
within a data storage device by means of computing
technology. Storage is a mechanism that enables a
computer to retain data, either temporarily or permanently.

[Techopedia]
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System A collection of elements or components that work
together for a common purpose. [TechTarget]
See also the definition for computing system.

Test Case A set of conditions or variables under which a tester will
determine whether the system being tested satisfies
requirements or works correctly. [STF]

Troubleshooting A systematic approach to problem-solving that is often used
to find and resolve a problem, error, or fauligwithin software

Unauthorized Access | Unauthorized access is when som s access to a

someone kept guessing a
account that was not thei

Unplugged

track of a value that
. Variables are not

Variables A symbolic na
can change wh
just used for nu

tion. [CAS, 2013; Techopedia]
ers from that used in math.
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