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Computer Science and Design Thinking Practices The practices describe the behaviors and ways of thinking that
computationally literate students use to fully engage in today’s data-rich and interconnected world. Computational thinking is at the heart of
the practices and refers to the thought processes involved in expressing solutions as computational steps that can be carried out by a
computer. It requires understanding the capabilities of computers, formulating problems addressed by a computer, and designing algorithms
that a computer can execute. Curriculum writers and educators will want to consider how they can design learning experiences that will
enable their students to develop these skills in conjunction with the content knowledge reflected in the core ideas and performance
expectations.

1. Fostering an Inclusive Computing and Design Culture
2. Collaborating Around Computing and Design
3. Recognizing and Defining Computational Problems
4. Developing and Using Abstractions
5. Creating Computational Artifacts
6. Testing and Refining Computational Artifacts
7. Communicating About Computing and Design
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Content Area Computer Science and Design Thinking

Standard 8.1 Computer Science: Outlines a comprehensive set of concepts and skills, such as data and analysis, algorithms and programming,
and computing systems.

8.2 Design Thinking: Outlines the technological design concepts and skills essential for technological and engineering literacy. The
new framework design, detailed previously, includes Engineering Design, Ethics and Culture, and the Effects of Technology on the
Natural world among the disciplinary concepts.

Strand 8.1.2.CS. Computing Systems
8.2.2.ED. Engineering Design
8.2.2.ITH. Interaction of Technology and Humans

Enduring Understandings:
Digital tools/technologies are often products/systems that are designed to
help people solve problems, create, communicate, and/or increase
efficiency. Technology systems impact every aspect of the world in which
we live.

Essential Questions:
Why do we use technology tools?
How does technology impact our world and the ways in which we
live and communicate?

Grade
Level

Content Statement
Students will be able
to understand:

Indicator Indicator Lesson Plan Suggestions and Pacing Guide - 3 Weeks

K Human needs and
desires determine
which new tools are
developed.

8.2.2.ITH.1 Identify products that
are designed to meet
human wants or needs.

Students will brainstorm a class list of examples of how technology
is used in daily life including but not limited to the computer, cell
phone, television, digital camera, etc.

Class discussion about how technology tools can meet students’ needs.

After a class discussion of technology, students will draw a picture
(in Google Drawings or similar app 8.1.2.B.1) of how they use a
specific technology.

Then, students will “build” a paper computer and keyboard.

Build a Computer STEAM Challenge: Students will build their
own paper computer to learn about the components that make up

8.2.2.ITH.2 Explain the purpose
of a product and its
value.

Technology has changed
the way people live and
work.

8.2.2.ITH.3 Identify how
technology impacts
or improves life.
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this system. Students will select their components and explain
why they selected each part. 8.2.2.C.4

Design a Keyboard STEAM Challenge: Students will build their
own paper keyboard. Students can design a customized keyboard.

Various tools can
improve daily tasks and
quality of life.

8.2.2.ITH.4 Identify how various
tools reduce work
and improve daily
tasks.

Engineering design is a
creative process for
meeting human needs or
wants that can result in
multiple solutions.

8.2.2.ED.1 Communicate the
function of a
product or device.

8.2.2.ED.3 Select and use
appropriate tools and
materials to build a
product using the design
process.

Individuals use
computing devices to
perform a variety of tasks
accurately and quickly.
Computing devices
interpret and follow the
instructions they are
given literally.

8.1.2.CS.1 Select and operate
computing devices that
perform a variety of tasks
accurately and quickly
based on user needs and
preferences.

Measurements of Understanding
To show evidence of meeting this CPI, students may complete any of the
following assessments:

● By the end of the unit, using their own sketch, students will build a paper
computer and/or keyboard identifying the appropriate components.

Resources:
● Build a Computer STEAM Challenge Suggested Lesson Plan
● Hello Ruby: Build Your Own Computer
● Hello Ruby: Make a Keyboard
● Brain Pop Jr.: Parts of a Computer
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https://brittanywashburn.com/2018/05/build-your-own-computer-paper-activity/
https://www.helloruby.com/play/2
https://www.helloruby.com/play/12
https://jr.brainpop.com/artsandtechnology/technology/partsofacomputer/


Connection to ISTE Standards for Students:
ISTE Standard 1 - Empowered Learner - Students leverage technology to take an active role in choosing, achieving and demonstrating competency in
their learning goals, informed by the learning sciences.
ISTE Standard 3 - Knowledge Constructor - Students critically curate a variety of resources using digital tools to construct knowledge, produce
creative artifacts and make meaningful learning experiences for themselves and others.
ISTE Standard 4 - Innovative Designer - Students use a variety of technologies within a design process to identify and solve problems by creating new,
useful or imaginative solutions.
ISTE Standard 6 - Creative Communicator - Students communicate clearly and express themselves creatively for a variety of purposes using the
platforms, tools, styles, formats and digital media appropriate to their goals.
ISTE Standard 7 - Global Communicator - Students use digital tools to broaden their perspectives and enrich their learning by collaborating with others
and working effectively in teams locally and globally.

5



Content
Area

Computer Science & Design Thinking

Standard 8.1 Computer Science: Outlines a comprehensive set of concepts and skills, such as data and analysis, algorithms and
programming, and computing systems.

8.2 Design Thinking: Outlines the technological design concepts and skills essential for technological and engineering
literacy. The new framework design, detailed previously, includes Engineering Design, Ethics and Culture, and the Effects of
Technology on the Natural world among the disciplinary concepts.

Strands 8.1.2.CS. Computing Systems
8.1.2.DA. Data & Analysis
8.2.2.ED. Engineering Design

Enduring Understandings:
Individuals use computing
devices to perform a variety of
tasks accurately and quickly.
Computing devices interpret
and follow the instructions
they are given literally. A
computing system is
composed of software and
hardware.  Describing a
problem is the first step toward
finding a solution when
computing systems do not
work as expected.

Individuals collect, use, and
display data about individuals
and the world around them.
Computers store data that can
be retrieved later. Data can be
copied, stored in multiple
locations, and retrieved. Data

Essential Questions:
● What are computing systems?
● Why are digital tools (computers/apps/programs/etc.) used by people?
● How can one use computing systems to solve a problem?
● How can one collect and present data, including climate change data, in various visual formats?
● How can one make predictions using data?
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can be used to make
predictions about the world.

Interdisciplinary Connections NJSLS:
ELA:
NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including visually
and quantitatively, as well as in words.
NJSLSA.W8. Gather relevant information from multiple print and digital sources, assess the credibility
and accuracy of each source, and integrate the information while avoiding plagiarism.

Science:
K-ESS3-3 Communicate solutions that will reduce the impact of climate change and humans on the
land, water, air, and/or other living things in the local environment.

Life Literacies:
9.4.2.CI.1: Demonstrate openness to new ideas and perspectives.
9.4.2.CI.2: Demonstrate originality and inventiveness in work.
9.4.2.CT.1: Gather information about an issue, such as climate change, and collaboratively brainstorm
ways to solve the problem.
9.4.2.CT.2: Identify possible approaches and resources to execute a plan.
9.4.2.CT.3: Use a variety of types of thinking to solve problems (e.g., inductive, deductive).

Grade
Level

2020 NJSLS Standards Lesson Plan Suggestions and Pacing Guide - 8 Weeks

K 8.1.2.CS.1 Students will be able to understand and complete grade-appropriate content using digital tools via G
Suite, iPad/Tablet apps, and other online programs.

Students will be able to navigate a virtual environment (digital museums, Google Maps tours, etc.)
through grade-specific cross-curricular activities.

Through the use of a spreadsheet program such as Google Sheets, students will identify the
organizational features and patterns of a database (spreadsheet).

Through entering individual grades (i.e., quizzes/homework), on a Google Sheet, students will
identify the components of a basic database.

8.1.2.CS.2

8.1.2.CS.3

8.1.2.DA.1

8.1.2.DA.2
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https://www.nj.gov/education/standards/ela/Docs/2016NJSLS-ELA_Kindergarten.pdf
https://www.nj.gov/education/cccs/2020/NJSLS-Science.pdf
https://www.state.nj.us/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CSDT.pdf


Gingerbread Man STEAM Challenge: Students will design and build a trap for the Gingerbread Man
that meets the challenge criteria.

Recycled Materials STEAM Challenge: Students will bring in used reusable materials. They will
understand the importance of recycling materials and its impact on the environment. Students will
design and create something new and useful from these materials. Produce a Google Doc to plan or
reflect upon a STEAM challenge.

Measurements of Understanding
To show evidence of meeting this CPI, students may complete any of the following assessments:

● By the end of the unit, students will complete grade-appropriate content using digital tools via G
Suite, iPad/Tablet apps, and other online programs.

● By the end of the unit, students will produce a Google Doc to reflect upon the STEAM
challenge.

Other Suggested Resources:
Apps within G Suite and other age appropriate iPad/Tablet apps

Connection to ISTE Standards for Students:
ISTE Standard 1 - Empowered Learner - Students leverage technology to take an active role in
choosing, achieving and demonstrating competency in their learning goals, informed by the learning
sciences.
ISTE Standard 2 - Digital Citizen - Students recognize the rights, responsibilities and
opportunities of living, learning and working in an interconnected digital world, and they
act and model in ways that are safe, legal and ethical.
ISTE Standard 3 - Knowledge Constructor - Students critically curate a variety of resources
using digital tools to construct knowledge, produce creative artifacts and make meaningful
learning experiences for themselves and others.
ISTE Standard 4 - Innovative Designer - Students use a variety of technologies within a design
process to identify and solve problems by creating new, useful or imaginative solutions.
ISTE Standard 6 - Creative Communicator - Students communicate clearly and express
themselves creatively for a variety of purposes using the platforms, tools, styles, formats and
digital media appropriate to their goals.

8.1.2.DA.3
8.1.2.DA.4
8.2.2.ED.1
8.2.2.ED.2
8.2.2.ED.3
8.2.2.ED.4
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https://discoverystation.org/gingerbread-house-steam-challenge/
https://stemtropolis.com/stem-projects-using-recycled-materials/
https://www.iste.org/standards/iste-standards-for-students?_ga=2.253553280.88679333.1659725675-1829641753.1659725675


Content Area Computer Science and Design Thinking

Standard 8.1 Computer Science: Outlines a comprehensive set of concepts and skills, such as data and analysis, algorithms and
programming, and computing systems.

8.2 Design Thinking: Outlines the technological design concepts and skills essential for technological and engineering
literacy. The new framework design, detailed previously, includes Engineering Design, Ethics and Culture, and the Effects
of Technology on the Natural world among the disciplinary concepts.

Strand 8.1.2.NI. Networks and the Internet
8.1.2.AP. Algorithms & Programming
8.2.2.ED. Engineering Design

Interdisciplinary
Connections

NJSLS:
ELA:
NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including visually and quantitatively, as
well as in words.
NJSLSA.W8. Gather relevant information from multiple print and digital sources, assess the credibility and accuracy of each
source, and integrate the information while avoiding plagiarism.

Life Literacies:
9.4.2.CI.1: Demonstrate openness to new ideas and perspectives.
9.4.2.CI.2: Demonstrate originality and inventiveness in work.
9.4.2.CT.2: Identify possible approaches and resources to execute a plan.
9.4.2.CT.3: Use a variety of types of thinking to solve problems (e.g., inductive, deductive).

Enduring Understandings:
Computer networks can be used to connect individuals to other individuals,
places, information, and ideas. The Internet enables individuals to connect
with others worldwide. Complex tasks can be broken down into simpler
instructions, some of which can be broken down even further.  Engineering
design is a creative process for meeting human needs or wants that can result
in multiple solutions.

Essential Questions:
How can I use technology to solve problems and create
innovative solutions?
How can technology help people collaborate and
communicate effectively?

Grade
Level

Content
Statement
Students will:

NJSLS
2020

Indicator Lesson Plan Suggestions and Pacing Guide - 10 Weeks

9

https://www.nj.gov/education/standards/ela/Docs/2016NJSLS-ELA_Kindergarten.pdf
https://www.state.nj.us/education/cccs/2020/2020%20NJSLS-CLKS.pdf


K Apply existing
knowledge to
generate new ideas,
products, or
processes.

Create original
works as a means of
personal or group
expression.

Complex tasks can
be broken down into
simpler instructions,
some of which can be
broken down even
further.

8.1.2.NI.1

8.1.2.NI.2

8.1.2.AP.4

8.2.2.ED.2

Model and describe how
individuals use computers to
connect  to other individuals,
places, information, and
ideas through a network.

Describe how the Internet
enables individuals to
connect with others
worldwide.

Break down a task into a
series of steps.

Collaborate to solve a simple
problem, or to illustrate how
to build a product using the
design process.

Students will utilize a camera tool to create digital
media/ content such as collages related to Language
Arts, Social  Studies, Math, and/or Science content to
create and/or  accompany a story (fiction or
non-fiction).

Students will be able to utilize a choice of apps and online
programs to produce a digital alphabet book or other
digital  story. Each student will complete a simple slide
that will  include a letter of the alphabet, a word that
begins with that  letter and a picture of that word. Students
will use a  microphone to say their letter and pronounce
their word, i.e.,  “A is for apple.”

Inspired by a read aloud, students will write and illustrate
one page to be included in a digital class book which will be
shared with students in another class or school in the
district.

Use a variety of digital tools and resources to produce,
illustrate and publish a digital book. Collaborate with peers
discussing the roles and responsibilities of adult school
helpers or community helpers. Students will participate in
appropriate activities connecting them safely to other
students using online collaborative tools (i.e., Google Meet,
Google Docs). Include information about each  person’s
responsibilities to the school or community and  anything
that makes the person special. With guidance and  support
from the teacher, images (hand drawn/scanned,  digital
pictures or clip art) can be inserted.
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Measurements of Understanding
To show evidence of meeting this CPI, students may complete any of the
following assessments:

● By the end of the unit, students will produce a digital book or a page to
include in a classroom digital book.

Suggested Resources:
● Google Slides or other word processing
application
● Pebble Go: Jobs in the Community
● My Story Maker (free online storybook
creator)

● Online collaborative tools

Connection to ISTE Standards for Students:
ISTE Standard 1 - Empowered Learner - Students leverage technology to take an active role in choosing, achieving and demonstrating
competency in their learning goals, informed by the learning sciences.
ISTE Standard 2 - Digital Citizen - Students recognize the rights, responsibilities and opportunities of living, learning and working in
an interconnected digital world, and they act and model in ways that are safe, legal and ethical.
ISTE Standard 3 - Knowledge Constructor - Students critically curate a variety of resources using digital tools to construct knowledge,
produce creative artifacts and make meaningful learning experiences for themselves and others.
ISTE Standard 4 - Innovative Designer - Students use a variety of technologies within a design process to identify and solve problems by
creating new, useful or imaginative solutions.
ISTE Standard 6 - Creative Communicator - Students communicate clearly and express themselves creatively for a variety of purposes using
the platforms, tools, styles, formats and digital media appropriate to their goals.
ISTE Standard 7 - Global Communicator - Students use digital tools to broaden their perspectives and enrich their learning by collaborating
with others and working effectively in teams locally and globally.
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Content Area Computer Science & Design Thinking

Standard 8.1 Computer Science: Outlines a comprehensive set of concepts and skills, such as data and analysis, algorithms and
programming, and computing systems.

8.2 Design Thinking: Outlines the technological design concepts and skills essential for technological and engineering
literacy. The new framework design, detailed previously, includes Engineering Design, Ethics and Culture, and the Effects
of Technology on the Natural world among the disciplinary concepts.

Strand 8.1.2.IC. Impacts of Computing
8.2.2.EC. Ethics & Culture

Interdisciplinary
Connections

Life Literacies
9.4.2.DC.1 Explain differences between ownership and sharing of information.
9.4.2.DC.2 Explain the importance of respecting the digital content of others.

Enduring Understandings:
Computing technology has positively and negatively changed the way
individuals live and work (e.g., entertainment, communication, productivity
tools). Students must practice digital citizenship which includes taking
responsibility for  their online activities and understanding the impacts of their
actions. Digital artifacts can be owned by individuals or organizations.

Essential Questions:
What is personal property and content created by an
individual and how is it protected?

What is the difference between ownership and sharing of
information?

Grade
Level

Content Statement NJSLS
2020

Indicator Lesson Plan Suggestions and Pacing Guide - 2 Weeks

K Advocate and
practice  safe, legal,
and
responsible use of
information and
technology.

8.1.2.IC.1 Compare how individuals live
and work before and after the
implementation of new
computing technology.

With teacher guidance, students will review the Acceptable
use  Policy (AUP) in kindergarten appropriate language and
terms.  Students will discuss the appropriate behaviors when
using  technology.
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The availability of
technology for
essential tasks varies
in different parts of
the world.

8.2.2.EC.1 Identify and compare
technology used in different
schools, communities,
regions, and parts of the
world.

Students will discuss and practice the concept of one’s
personal  property and how it should be treated.

Measurements of Understanding
To show evidence of meeting this CPI, students may
complete any of the following assessments:

● By the end of the unit, students will follow the AUP.● By
the end of the unit, students will treat computer equipment
and other personal property with care.

Connection to ISTE Standards for Students:
ISTE Standard 2 - Digital Citizen - Students recognize the rights,
responsibilities and opportunities of living, learning and working
in an interconnected digital world, and they act and model in
ways that are safe, legal and ethical.

Suggested Resources:
● District Acceptable Use Policy
● Brain Pop, Jr.: Internet Safety
● Design Challenges Suggested Book List
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Content Area Computer Science and Design Thinking

Standard 8.1 Computer Science: Outlines a comprehensive set of concepts and skills, such as data and analysis, algorithms and
programming, and computing systems.

8.2 Design Thinking: Outlines the technological design concepts and skills essential for technological and engineering
literacy. The new framework design, detailed previously, includes Engineering Design, Ethics and Culture, and the
Effects of Technology on the Natural world among the disciplinary concepts.

Strand 8.1.2.DA. Data & Analysis
8.1.2.NI. Networks and the Internet
8.2.2.ED. Engineering Design
8.2.2.ITH. Interaction of Technology and Humans

Interdisciplinary
Standards

Life Literacies
9.4.2.CT.1: Gather information about an issue, such as climate change, and collaboratively brainstorm ways to solve the
problem.
9.4.2.CT.3: Use a variety of types of thinking to solve problems (e.g., inductive, deductive).

Enduring Understandings:
Each of us can have a global impact in today’s world, so filtering
information and applying critical thinking to solve problems and make
decisions is a foundational skill. Technology has changed the way people
live and work. Various tools can improve daily tasks and quality of life.

Essential Questions:
How do digital tools help people make decisions?
How do digital tools/technology help manage projects or
improve daily tasks and quality of life?

Grade
Level

Content
Statement
Students will:

Indicator Indicator Lesson Plan Suggestions and Pacing Guide - 3 Weeks
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K Identify and
define authentic
problems and
significant
questions for
investigation.

Plan and manage
activities to
develop a solution
or complete a
project.

Collect and
analyze data to
identify
solutions and/or
make informed
decisions.

Use multiple
processes and
diverse
perspectives to
explore alternative
Solutions.

8.2.2.ED.2

8.1.2.NI.1

8.1.2.DA.1

8.1.2.NI.2

8.2.2.ITH.2

8.2.2.ITH.3

Collaborate to solve a
simple problem, or to
illustrate how to build a
product using the design
process

Model and describe how
individuals use computers
to connect to other
individuals, places,
information, and ideas
through a network.

Collect and present data,
including climate change
data, in various visual
formats.

Describe how the Internet
enables individuals to
connect with others
worldwide.

Explain the purpose of a
product and its value.

Identify how technology
impacts or improves life.

Using Google Maps or Google Earth, the class will locate
the school and other chosen locations. The teacher will
demonstrate, using yarn as a simple measuring tool, how
far it is to and from the school and those locations.
Discuss what happens when you are lost and what tools you
can use to help you find your way to where you want to go.
Students will use the GPS found on the iPad or
Chromebook and demonstrate to the class how to use it to
map out routes to and from locations.

Measurements of Understanding
To show evidence of meeting this CPI, students may
complete any of the following assessments:

● By the end of the year, students will use geographic
mapping tools to plan and solve problems, with support
and guidance.

● By the end of the year, students will utilize
technology/digital tools to conduct research,
create/manage projects, solve problems, and make
decisions.

Suggested Resources:
● Kid Safe Search Sites Directory
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● Google Maps Note: When using Google maps, select My Maps and select ‘Browse from the Directory’ and search for the Distance
Measurement tool.

● Google Earth
● Additionally, any handheld GPS system may be used.

Connection to ISTE Standards for Students:
ISTE Standard 1 - Empowered Learner - Students leverage technology to take an active role in choosing, achieving and demonstrating
competency in their learning goals, informed by the learning sciences.
ISTE Standard 3 - Knowledge Constructor - Students critically curate a variety of resources using digital tools to construct knowledge,
produce creative artifacts and make meaningful learning experiences for themselves and others.
ISTE Standard 4 - Innovative Designer - Students use a variety of technologies within a design process to identify and solve problems by
creating new, useful or imaginative solutions.
ISTE Standard 6 - Creative Communicator - Students communicate clearly and express themselves creatively for a variety of purposes using
the platforms, tools, styles, formats and digital media appropriate to their goals.
ISTE Standard 7 - Global Communicator - Students use digital tools to broaden their perspectives and enrich their learning by collaborating
with others and working effectively in teams locally and globally.
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Content Area Design Thinking

Standard 8.2 Design Thinking: Outlines the technological design concepts and skills essential for technological and engineering literacy.
The new framework design, detailed previously, includes Engineering Design, Ethics and Culture, and the Effects of Technology
on the Natural world among the disciplinary concepts.

Strand 8.2.2.ED. Engineering Design

Interdisciplinary
Standards

Life Literacies
9.4.2.CI.1: Demonstrate openness to new ideas and perspectives.
9.4.2.CI.2: Demonstrate originality and inventiveness in work.
9.4.2.CT.2: Identify possible approaches and resources to execute a plan.
9.4.2.CT.3: Use a variety of types of thinking to solve problems (e.g., inductive, deductive).

Enduring Understandings:
Brainstorming can create new, innovative ideas.  Critical thinkers must first
identify a problem then develop a plan to address it to effectively solve the
problem. The design process is a systematic approach to solving problems.
Engineering design is a creative process for meeting human needs or wants that
can result in multiple solutions. Limitations (constraints) must be considered
when engineering designs.

Essential Questions:
How can one develop a solution for a problem using the design
process? How can one improve a product/process through the
reflection/iteration process?
Why is asking questions about the world an important
characteristic/component of the design process?

Grade
Level

Content Statement
Students will be able
to understand:

Indicator Indicator Lesson Plan Suggestions and Pacing Guide  - 4 Weeks

K Engineering design is a
creative process for meeting
human needs or wants that
can result in multiple
solutions.

8.2.2.ED.1 Communicate the
function of a
product or device

During a class discussion, the teacher will give the class an
example of a toy in need of repair. Students will brainstorm
possible solutions.

Teacher will make a technology toy (missing a battery, screen
resolution) unusable. Students can work in pairs to come up
with possible solutions to the problem.

8.2.2.ED.2 Collaborate to solve
a simple problem,
or to illustrate how
to build a product
using the design
process

8.2.2.ED.3 Select and use
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appropriate tools
and materials to
build a product
using the design
process.

The application of
engineering design.

8.2.2.ED.4 Identify constraints
and their role in the
engineering design
process.

23

Measures of Understanding
To show evidence of meeting this CPI, students may complete the
following assessment:

● By the end of the unit, students will brainstorm and devise a plan to repair
a broken toy or tool using the design process .

Suggested Resources:
● Technology tool or toy that is broken or inoperable
● Google Suite
● Pebble Go: Science and Engineering Practices or other online
applicable application

Connection to ISTE Standards for Students:
ISTE Standard 1 - Empowered Learner - Students leverage technology to take an active role in choosing, achieving and demonstrating competency in
their learning goals, informed by the learning sciences.
ISTE Standard 3 - Knowledge Constructor - Students critically curate a variety of resources using digital tools to construct knowledge, produce
creative artifacts and make meaningful learning experiences for themselves and others.
ISTE Standard 4 - Innovative Designer - Students use a variety of technologies within a design process to identify and solve problems by creating new,
useful or imaginative solutions.
ISTE Standard 6 - Creative Communicator - Students communicate clearly and express themselves creatively for a variety of purposes using the
platforms, tools, styles, formats and digital media appropriate to their goals.
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Content Area Computer Science & Design Thinking

Standard 8.1 Computer Science: Outlines a comprehensive set of concepts and skills, such as data and analysis, algorithms and
programming, and computing systems.

8.2 Design Thinking: Outlines the technological design concepts and skills essential for technological and engineering literacy.
The new framework design, detailed previously, includes Engineering Design, Ethics and Culture, and the Effects of Technology
on the Natural world among the disciplinary concepts.

Strand 8.1.21.AP Algorithms & Programming

Interdisciplinary
Standards

Enduring Understandings:
Computational thinking builds and enhances problem solving, allowing
students to move beyond using knowledge to creating knowledge.
Computational thinking (coding/computer programming and the logic
involved) is a digital tool in which all of today’s Internet technology is based
on.  People work together to develop programs for a purpose, such as
expressing ideas or addressing problems. The development of a program
involves identifying a sequence of events, goals, and expected outcomes, and
addressing errors (when necessary).

Essential Questions:
How can one develop a solution for a problem using the design
process and computational thinking (computer programming/coding
and logic)?

Grade
Level

Content Statement
Students will be able
to understand:

Indicator Indicator Lesson Plan Suggestions and Pacing Guide  - 10 Weeks

K Computational thinking
and computer
programming as tools
used in design and
Engineering.

Real world information can

8.1.2.AP.1 Model daily processes
by creating and
following algorithms
to complete tasks.

Students will be able to list/demonstrate the steps to an everyday
task such as brushing one’s teeth or getting ready for school in the
morning.

● Introduction to Coding (using Kodable or other grade
appropriate application)
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be stored and manipulated in
programs as data (e.g.,
numbers, words, colors,
images).

Complex tasks can be
broken down into simpler
instructions, some of which
can be broken down even
further.

8.1.2.AP.2 Model the way
programs store and
manipulate data by
using numbers or
other symbols to
represent
information.

8.1.2.AP.4 Break down a task
into a sequence of
steps.

27

People work together to
develop programs for a
purpose, such as expressing
ideas or addressing problems.
The development of a
program involves identifying
a sequence of events, goals,
and expected outcomes, and
addressing errors (when
necessary).

8.1.2.AP.5 Describe a
program’s sequence
of events, goals,
and expected
outcomes.

8.1.2.AP.6 Debug errors in an
algorithm or program
that includes
sequences and simple
loops.
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Measures of Understanding
To show evidence of meeting this CPI, students may complete the
following assessment:

● By the end of this unit, students will become familiar with basic
mouse use and the block-based programming interface they will be
using throughout the course. Students will begin by simply dragging
images on screen and then progress to dragging puzzle pieces into the
proper order. Students will recognize situations where they can create
programs to complete tasks using a common language, convert
movements into symbolic instructions, and relate algorithms as
programs to teammates.

Suggested Resources
● Google Docs
● Coding Resources:
● Happy Maps “unplugged activity” (page 14)
● Move it, Move it “unplugged activity (page 23)
● “Jigsaw” (page 36)
● Any programmable device including Blue Bots, Dash and

Dot, etc.
● Kodable
● Design Challenges Book List

Connection to ISTE Standards for Students:
ISTE Standard 3 - Knowledge Constructor - Students critically curate a variety of resources using digital tools to construct knowledge, produce
creative artifacts and make meaningful learning experiences for themselves and others.
ISTE Standard 4 - Innovative Designer - Students use a variety of technologies within a design process to identify and solve problems by creating new,
useful or imaginative solutions.
ISTE Standard 5 - Computational Thinking - Students develop and employ strategies for understanding and solving problems in ways that leverage the
power of technological methods to develop and test solutions.
ISTE Standard 6 - Creative Communicator - Students communicate clearly and express themselves creatively for a variety of purposes using the
platforms, tools, styles, formats and digital media appropriate to their goals.
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Glossary

Basic technology terms for kindergarten and grade 1: For example, digital camera, battery, screen, computer, Internet, mouse,
keyboard, and printer.

Controversial issue: For example, global warming, scarcity of water, alternative energy sources, election campaigns.

Current and emerging technology resources: For example, hand-helds, GPS, online communities using wikis, blogs, vlogs, and/or
Nings.

Data-collection technology: For example, probes, handheld devices, and geographic mapping systems.

Developmentally appropriate: Students’ developmental levels prescribe the learning environment and activities that are used.

Digital tools for kindergarten through grade 2: For example, computers, digital cameras, software, laptops.

Digital tools for grades three through 8: For example, computers, digital cameras, flip/video cam, probing devices, software, cell
phones, GPS, online communities, VOIP, and virtual conferences.

Electronic authoring tools: Software that facilitates online book development (e.g., multimedia electronic book).

Mapping tools: For example, Google earth, Yahoo maps, and Google maps.

Media-rich: Multiple forms of digital applications in one product (e.g., graphic design, word processing, and spreadsheet).

Multimedia presentation: For example, movie, podcast, vlog.

Online discussion: Online discussion is a relatively new form of communication, facilitated usually by computer networks. For
example, Oracle, i-Earn, blogs, wikis.
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Online learning community: An online learning community is a common place on the Internet that addresses the learning needs of
its members through proactive and collaborative partnerships. Through social networking and computer-mediated communication,
people work as a community to achieve a shared learning objective. For example, i-Earn, Ning, blogs, wikis, Second Life.

Operations and related applications: For example, saving a word processing file to a network drive, printing a

spreadsheet. Reverse engineer: To isolate the components of a completed system.

Shared hosted services: Refers to a web hosting service where many websites reside on one web server connected to the Internet. For
example, podcasts, videos, or vlogs.

Technologies: Medical, agricultural, and related biotechnologies, energy and power technologies, information and communications
technologies, transportation technologies, manufacturing technologies, and construction technologies.

Virtual environments: For example, games, simulations, websites, blogs.

Web-based publication: includes the digital publication of e-books, EPUBs, and electronic articles, and the development of digital
libraries and catalogs. For example, web pages, wikis, blogs, ezines.
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Considerations for Differentiation

Considerations for classified students and students with an IEP/504 plan:

Classroom Instruction:
• All instruction for classified students and students with a 504 plan will be guided by the students’ Individualized Education Plan (IEP) or

504.
• Regular education teachers will be responsible for differentiating instruction for classified students based on the instructional modifications

listed in the IEP/504 plan.
• In the case of General Education - Supported Instruction (GE-SI) Classes, the special education teacher will be responsible for support in

modifying the curriculum for the
students, informing the classroom teacher of the modifications, and directing instructional aide(s) to provide support accordingly.  Grading
will be done collaboratively by the regular and special education teachers.

Modifications:
• Modifications include but are not limited to:

Extra time for assignments, modified classwork/homework assignments based on disability, preferential seating, study guides, copies of class
notes, assistive technology and rewording/repeating or clarifying directions.

In-class Assessments:
• All assessments are to be in line with students’ IEP/504 plan.  In-class support teachers should modify tests for classified students.  Tests

may be given in the regular education classroom or completed with the inclusion teacher in another location with additional time. Students
may be tested separately according to the IEP/504 plan.

• Assessment grades may be modified based on a student’s disability and in accordance with their IEP/504 plan.

Considerations for English Language Learners (ELLs):

Classroom Instruction:
• Instruction for ESL students will be guided by their WIDA English Language Proficiency level.  Teachers should receive this level from the

ESL teacher assigned to the building.
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• General education teachers will be responsible for differentiating instruction for ELLs with the assistance of the ESL teacher that promotes
language, literacy and content learning.

• Sheltered Instruction Observation Protocol (SIOP) http://siop.pearson.com/about-siop/
The following 8 components provide all teachers with lesson planning and instructional strategies that support language and learning goals
for all students.  This approach to teaching aligns with preparing students with college and career ready skills.
The SIOP Model components:
1. Lesson Preparation
2. Building Background
3. Comprehensible Input
4. Strategies
5. Interaction
6. Practice and Application
7. Lesson Delivery
8. Review and Assessment

• In the case of Content-Based ESL (CBE), the ESL teacher and the general education teacher will be responsible for identifying language
objectives and additional instructional strategies that improve proficiency in English and academic success of ELLs.  Instructional strategies
and the necessary scaffolds to promote student learning will be shared with the general education teacher for daily lessons that are aligned to
District Curricula, CCSS, and WIDA Standards.  The general Education teacher and ESL teacher will be co-teachers for a pre-determined
amount of classroom instruction. Grading will be done collaboratively by the regular and ESL teachers.

Modifications:  The following are possible modifications but are not limited to this list –
• Direct instruction, small group or pullout, about the contrasting letter sound correspondences, syllabication patterns and morphology in

English supported with connections to their native language, native language text and/or resources, graphic organizers, visuals, sentence
starters/ sentence frames, cloze activities, modeling, working with a partner, timeline and phrase wall and adapted text (in English) or
specific sections of the original text, highlighted/bold-faced words within text.

• Draw pictures instead of writing/speaking.
• Match drawings with new vocabulary that might correspond.
• Work in small groups or pairs with their English Only (EOs) peers for authentic content language talk and grade level modeling.
• Write simple sentences instead of complex sentences that demonstrate an understanding of academic language particular to specific content.
• Match simple sentences with new vocabulary that might apply to edit sentences.
• Have students provide examples/explanations of the main idea in simple sentences.  Revisions show an attempt to improve Language

Control by embedding academic content vocabulary and Linguistic Complexity by expanding and varying sentence structures and using
correct punctuation.
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• Draw pictures instead of writing/speaking about seasonal changes.  Match drawings with new vocabulary (adjective word wall, content
word walls) that might correspond.

• Provide multiple opportunities for authentic speech acts to practice language skills and develop English fluency.
• Total Physical Response (TPR) to model critical thinking skills like analyze and synthesize.
• Study Guides

In Class Assessments:
• All formative and summative assessments will include modifications that support student’s English Proficiency level. ESL teachers will

collaborate with regular education teachers to provide appropriate differentiation for assessing ELLs.

Considerations for At Risk Students:

• At Risk students are identified by the I&RS committee in each school.  The committee works to understand the reasons behind the student’s
low performance level in school and to create and implement a plan that is carried out by a variety of staff members in the building.

• Teachers with At Risk students are notified by the I&RS committee and provided with a copy of the plan and a timeframe for assessing the
growth of the student.  There are academic as well as behavioral goals that are listed for the students with recommended strategies unique to
each individual.
Classroom teachers are to follow the plan using instructional strategies that will help the student improve his/her performance while
applying appropriate behavioral strategies consistent with the needs of the student.

• Teachers will report student progress to the I&RS committee within the specified timeframe for the plan.

Classroom instruction:
• Teachers will use differentiated instruction for At Risk students as they do for all students in their class.  The strategies would be guided by

the I&RS plan and be consistent with the student’s ability and learning modality.

Modifications:
• Clarify all assignments and place specific timeframes for completion.  Provide students with opportunity for one on one time for

clarification.
• Set clear expectations for all assignments, in and outside of class.  Keep expectations within the framework of the I&RS plan.
• Use positive reinforcement for all successes.  Hold students to defined consequences for not completing work.
• Provide time outside the normal class time for completion of work.  Not completing assignments is unacceptable, all assignments will be

completed.
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In Class Assessments:
• At Risk students should receive any modifications listed in their I&RS plan.
• If necessary, students should be provided with extended time to complete assessments.

Considerations for Gifted and Twice Exceptional (2e) Students:
• Teachers will use differentiated instruction for Gifted Students as they do for all students in their class.
• Assignments and assessments can be planned and implemented with input from the student.
• Gifted students will be provided with the opportunity to demonstrate their knowledge through a variety of platforms.
• Teachers will have the latitude to provide assignments with the individual student’s ability in mind.
• Teachers should utilize professional development resources located on the district’s website to assist with the implementation of modified

work for Gifted and 2e students.
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