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Course Title: Think Build Code

Course Description: Think Build Code is a hands-on course for Grade 6 students that
explores the fundamentals of design, engineering, and computer science. Students
will engage in activities that enhance their mechanical, critical thinking, and
computational thinking skills. As they progress through the iterative engineering
design process for various challenges, they will brainstorm ideas, create prototypes,
evaluate and improve their designs, and ultimately showcase their final projects.

New Jersey Student Learning Standards

e Computer Science and Design Thinking

e Career Readiness. Life Literacies, & Key Skills

Course Sequence & Pacing

Estimated
Unit Title Number of



https://www.nj.gov/education/standards/compsci/Docs/2020%20NJSLS-CSDT.pdf
https://www.nj.gov/education/standards/clicks/CareerReadinessandLifeLiteracies.shtml

Instructional
Periods
Unit 1: Introduction to the Engineering Design Process 1
Unit 2: Think 1
Unit 3: Build 11
Unit 4: Code 11

Unit 1

Desired Results
Unit 1 Title: Introduction to the Engineering Design Process

Unit Summary: In this unit, students will build foundational knowledge of the Engineering Design Process (EDP) by
exploring its stages through engaging activities and real-world examples. They will be introduced to the Engineering
Design Process (EDP) with visuals and guided discussions, and they will examine how engineering impacts society
through the Taco Party EdPuzzle. Students will apply the design process in a hands-on challenge to build a paper tower,
practicing problem solving, testing, and redesign. Finally, they will reflect on everyday situations where they have
unknowingly used the EDP, connecting personal experiences to the stages of engineering design. This foundational
understanding will help prepare students to apply the Engineering Design Process successfully throughout the
remainder of the course.

Learning Standards

NJSLS:




e 8.2.8.ED.1: Evaluate the function, value, and aesthetics of a technological product or system, from the perspective
of the user and the producer.
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.
8.2.8.ED.3: Develop a proposal for a solution to a real-world problem that includes a model (e.g. physical prototype,
graphical/technical sketch).

e 8.2.8.ED.4: Investigate a malfunctioning system, identify its impact, and explain the step-by-step process used to
troubleshoot, evaluate, and test options to repair the product in a collaborative team.

Standards:
e 8.2.8.ED.6: Analyze how trade-offs can impact the design of a product.
e 8.2.8.ED.7: Design a product to address a real-world problem and document the iterative design process, including
decisions made as a result of specific constraints and trade-offs (e.g. annotated sketches).

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):

e 9.2.8.CAP.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior
affect income.

e 9.2.8.CAP.4: Explain how an individual’s online behavior (e.g., social networking, photo exchanges, video postings)
may impact opportunities for employment or advancement
9.2.8.CAP.10: Evaluate how careers have evolved regionally, nationally, and globally.
9.4.8.CL.1 — Creativity & Innovation: Assess data gathered on varying perspectives on causes of climate change (or
other issues) and determine how to best counteract the impacts.

e 9.4.8.CT.2 — Critical Thinking & Problem Solving: Develop multiple solutions to a problem and evaluate which is
the best.

e 9.4.8.TL.3 — Technology Literacy: Select appropriate tools to accomplish a task and explain why those tools were
chosen.

Computer Science & Design Thinking (CS & DT):
e 8.1.2.AP.1: Model daily processes by creating and following algorithms to complete tasks.




e 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.3: Create programs with sequences and simple loops to accomplish tasks.

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

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.

Interdisciplinary Connections:
e MS-PS2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist
e between objects exerting forces on each other even though the objects are not in contact.
e MS-PS2-2 Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of
the forces on the object and the mass of the object.

Learning Targets

Unit Essential Questions: Unit Enduring Understandings:
e Why is engineering design globally essential? e Engineering design is a complex process in which
e What are trade-offs and how do they affect designs? creativity, content knowledge, research, and
e How is optimization important in the design process? analysis are used to address local and global
e How are solutions, products and systems judged to problems.
ensure conformance to a design objective? e Trade-offs involve systematic comparisons of all

costs and benefits, and final steps that may involve
redesigning for optimization. Compromises must be
made to balance desirable but incompatible features.
e Optimization of a design is the “best” design relative
to a set of prioritized criteria or constraints and
considering productivity, strength, reliability,




longevity, efficiency, and utilization. The design
process is the path to reach this goal.

e Testing is an essential step of the design process.
Designs must be tested, evaluated and refined to
determine how well a solution meets requirements.

Vocabulary: Engineering Design Process, Prototype, Model, Optimization, Constraints, Criteria, Trade-off, Innovation,
Troubleshooting

Students will be able to:

Create a model or prototype and develop a presentation to showcase a solution to an authentic problem.
Develop presentations to communicate ideas effectively.

Justify trade-offs made during the design process.

Apply the Engineering Design Process to develop products and solutions.

Test, evaluate, and refine products and solutions based on performance data.

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ and
People with Disabilities, Diversity, Equity & Inclusion [DEI])

Activities/Projects:
Paper Tower Warm-Up, Taco Party, Connecting and Reflecting Experiences to the EDP

Technology Practices:

Digital Tools Proficiency: Use age-appropriate design software, such as Google Slides and Canva, to document ideas, create
presentations, and communicate design thinking.

Collaboration and Digital Citizenship: Work respectfully and responsibly in teams, both in-person and online, using
collaborative digital platforms.




Safety:
Safety is paramount in the technology classroom environment. Students will become proficient in exercising best safety
practices while in the classroom, and operating tools and equipment.

Developing classroom protocols and procedures:

In developing an understanding for the classroom environment and rules, students learn to better respect and care for
the classroom environment, allowing them to better work collaboratively, take risks, and assess their process of working.

Developing proficiency for digital tools:
In developing digital tool proficiency, students learn to navigate digital tools and online resources to work more
productively and produce professional work.

Developing critical thinking and design skills:

Through inquiry and analysis, students will develop critical thinking skills that will support design solutions supported
by multiple sources of scientific principles in independent and collaborative classroom settings.

Assessment Evidence

Formative Assessments:
e EXxit tickets: Students summarize one decision they made during the design process and why.
e Peer feedback and teacher check-ins during activities: Students provide feedback using a checklist aligned to the
EDP stages.
Open classroom discussions on the Engineering Design Process
Teacher observation: Teacher monitors student use of the EDP during the tower challenge.

Summative Assessments:
e Students will submit their paper tower project that meets height and stability criteria under specific constraints.




e Students will write a reflection explaining how they used the Engineering Design Process in a real-life situation,
identifying each step and connecting it to their personal experience.

e Students will complete a Google Form assessment with multiple-choice and short answer questions covering the
steps of the Engineering Design Process and key vocabulary.

Common Benchmark Assessments:

e EDP Rubric: Assesses student understanding and application of the Engineering Design Process, including
identifying and following each step, testing and revising a prototype, explaining constraints and trade-offs, and
effectively communicating their solution and process.

e Final Presentation Rubric: Evaluates clarity, creativity, accuracy of information, use of vocabulary, and ability to
justify design decisions.

Alternative Assessments:

e Student created video: Students summarize their understanding of the EDP or the Paper Tower challenge process
in a creative format.

e Oral explanation: One-on-one or small group conversation with the teacher to describe their design thinking and
problem-solving steps.

e Portfolio: A visual or digital compilation of journal entries, photos, sketches, and reflections documenting the
entire challenge.

Core Instructional & Supplemental Materials

Engineering Design Process Intro:

Introduce students to the fundamental stages of the Engineering Design Process (EDP) with clear visuals, real-world
examples, and embedded discussion prompts

Taco Party (EdPuzzle):

Introduce students to the broad field of engineering and its impact on society through an EdPuzzle

Building a Paper Tower:

Provide hands-on practice using the Engineering Design Process to build functional structures

Connecting and Reflecting Experiences to the EDP:




Students will reflect on everyday situations where they unknowingly used steps of the Engineering Design Process and
connect those experiences to the formal EDP stages

Accommodations and Modifications:
Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities:
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and
modifications outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. In
addition to exposure to the general education curriculum, the instruction is differentiated based upon the student's needs. The IEP
acts as a supplemental curriculum guide inclusive of instructional strategies that support each learner.
- Small group/One to one - Additional time to complete Taco Party EdPuzzle and Paper Tower Project - Review of directions -
Student restates information - Space for movement or breaks - Extra visual and verbal cues and prompts for the
Engineering Design Process steps - Preferential seating - Follow a routine/schedule - Rest breaks - Verbal and visual cues
regarding directions and staying on task - Checklists for paper tower project - Immediate feedback

Specific Strategies and Practices that Support English Language Learners

English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often

preferred over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits.
- Pre-teaching of EDP vocabulary and concepts - Personal Glossary - Extended Time to complete Taco Party EdPuzzle and
Paper Tower Project - Simplified/Verbal Instructions - Frequent Breaks - Visual learning, including graphic organizers to
help with EDP for Paper Tower Project - Use of cognates to increase comprehension - Teacher modeling - Pairing students
with beginning English language skills with students who have more advanced English language skills - Scaffolding - Word
walls with vocabulary for the Engineering Design Process - Think-pair-share - Cooperative learning groups

Students at Risk of Failure
- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics - Tiered
Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work Choice




- Break tower building into clear steps, let students draw their design steps instead of writing, watch the Taco Party
EdPuzzle together with teacher guidance, provide a reflection checklist, allow choice: slide deck, drawing, or short video for
presentation

Students with 504 Plans
Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.
504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits daily
activities in a major way. Students' accommodations are outlined in their individual 504 plan.
-Extra time for the EDP reflection or EdPuzzle, verbal and written directions for tower challenge, provide space for quiet
building or breaks, use visual cues for each step of the tower activity, allow audio or typed responses for written tasks

Specific Strategies and Practices that Support Gifted & Talented Students

It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in instruction.
-Homogenous Grouping - Small Group In-Depth Instruction - Differentiated Online Practice - Alternative Assessments -
Pre-Assess to provide Differentiated Instruction to Accelerate Learning
-Build a second tower using different materials, add height or time constraints for an extra challenge, research real towers
and apply one idea to their design, create a short tutorial on how to use the EDP, reflect on how their design could solve a
real-world problem

Differentiation Strategies:
e For Advanced Learners: Provide and compare design process charts that include additional steps and increased complexity.
e For Struggling Learners: Provide simplified design process charts and compare with the in-class displayed visuals.
e For English Language Learners: Offer bilingual glossaries of coding terminology, vocabulary banks with visual cues, and
access to captioned tutorial videos.




Unit 2

Desired Results
Unit 2 Title: Think

Unit Summary: This unit explores the history and progression of technology through time, contrasting human-designed
innovations with the natural world and unpacking the core principles of computational thinking. Students will engage
in hands-on activities and a major timeline project that will help them develop their ability to analyze, decompose, and
design solutions while reflecting on the relationship between natural resources, human ingenuity, and the digital
future.

Learning Standards

NJSLS:

e 8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.

e 8.2.8.ITH.1: Explain how the development and use of technology influences economic, political, social, and cultural
issues.

e 8.2.8.ITH.2: Compare how technologies have influenced society over time.

e 8.2.8.ED.4: Investigate a malfunctioning system, identify its impact, and explain the step-by-step process used to
troubleshoot, evaluate, and test options to repair the product in a collaborative team.

e 8.2.8.ITH.5: Compare the impacts of a given technology on different societies, noting factors that may make a
technology appropriate and sustainable in one society but not in another.

e 8.2.8.NT.4: Explain how a product designed for a specific demand was modified to meet a new demand and led to a
new product.

e 8.2.8.EC.1: Explain ethical issues that may arise from the use of new technologies.

Interdisciplinary Connections
Career Readiness, Life Literacies, & Key Skills (CLKS):




e 9.2.8.CAP.1: Identify offerings such as high school and county career and technical school courses, apprenticeships,
military programs, and dual enrollment courses that support career or occupational areas of interest
9.2.8.CAP.2: Develop a plan that includes information about career areas of interest.
9.2.8.CAP.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior
affect income.
9.2.8.CAP.10: Evaluate how careers have evolved regionally, nationally, and globally.
9.4.8.CL.3: Examine challenges that may exist in the adoption of new ideas (e.g., 2.1.8.SSH, 6.1.8.CivicsPD.2).
9.4.8.CT.3: Compare past problem-solving solutions to local, national, or global issues and analyze the factors that
led to a positive or negative outcome.

e 9.4.8.DC.8: Explain how communities use data and technology to develop measures to respond to effects of climate
change (e.g., smart cities).

Computer Science & Design Thinking (CS & DT):
e 8.1.2.AP.1: Model daily processes by creating and following algorithms to complete tasks.
e 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.3: Create programs with sequences and simple loops to accomplish tasks.
8.1.2.AP.4: Break down a task into a sequence of steps.
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.

Interdisciplinary Connections:

e RI.CR.6-8.1
Cite textual evidence and make relevant connections to support analysis of what an informational text says
explicitly as well as inferences drawn from the text.

e RI.CI.6-8.2
Determine one or more central ideas of an informational text and analyze their development over the course of
the text; provide an objective summary of the text.




e RI.MF.6-8.6
Analyze and evaluate information presented in different media or formats (e.g., visually, quantitatively) as well
as in words to develop a coherent understanding of a topic or issue.
e SL.6-8.1
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse
partners on grade-appropriate topics, texts, and issues, building on others’ ideas and expressing their own clearly.
e SL.6-8.4
Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence,
sound reasoning, and well-chosen details; use appropriate eye contact, adequate volume, and clear pronunciation.

Learning Targets

Unit Essential Questions: Unit Enduring Understandings:

e How has technology evolved throughout human e Technology has evolved based on human needs,
history? curiosity, and available resources.

e What role do natural resources play in the e Human-designed systems are often inspired by, yet
development of technology? distinct from, natural systems.

e How does human-made technology impact or reflect e (Computational thinking helps us solve complex
nature? problems and create efficient solutions.

e How can computational thinking strategies be e Understanding the past helps us better design for
applied to real-world challenges? the future.

Vocabulary: Timeline, Natural Resources, Impact vs Reflect, Algorithm, Decomposition, Abstraction, Pattern Recognition

Students will be able to:

e Analyze the history of technology based on their key innovations and their impact on society




Explain how technology has evolved based on human needs

List the types of computational thinking

Create a plan to solve complex problems & create efficient solutions
Create an interactive presentation focusing on the history of technology

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ and
People with Disabilities, Diversity, Equity & Inclusion [DEI])

MS-ESS3-3: Apply scientific principles to design a method for monitoring and minimizing a human impact on the
environment.

Activities/Projects:

History of Technology/Technology Timeline Project, Technology vs. Nature (ex: understanding manufacturing and raw
materials vs. a human-designed world), Computational Thinking Strategies (algorithm, decomposition, abstraction,
pattern recognition)

Technology Practices:

Digital Tools Proficiency: Use age-appropriate design software, such as Google Slides and Canva, to document ideas, create
presentations, and communicate design thinking.

Collaboration and Digital Citizenship: Work respectfully and responsibly in teams, both in-person and online, using
collaborative digital platforms.

Safety:

Safety is paramount in the technology classroom environment. Students will become proficient in exercising best safety
practices while in the classroom, and operating tools and equipment.

Developing classroom protocols and procedures:




In developing an understanding for the classroom environment and rules, students learn to better respect and care for
the classroom environment, allowing them to better work collaboratively, take risks, and assess their process of working.

Developing proficiency for digital tools:
In developing digital tool proficiency, students learn to navigate digital tools and online resources to work more
productively and produce professional work.

Developing critical thinking and design skills:

Through inquiry and analysis, students will develop critical thinking skills that will support design solutions supported
by multiple sources of scientific principles in independent and collaborative classroom settings.

Climate Change:
MS-ESS3-5: Ask questions to clarify evidence of the factors that have caused climate change over the past century.

Assessment Evidence

Formative Assessments:

Exit Tickets

Visual Observations & Checklists

Think-Pair-Share (Topics Include: Technology Then vs Now, Human Needs & Technology, Problem Solving)
Kahoots- Pulse Checks (Computational thinking)

Timeline Project Draft (Teacher Review & Peer Review)

Summative Assessments:
e Vocabulary Quiz (Computational Thinking)
e Technology Research
e History of Technology (Timeline) Presentation




Common Benchmark Assessments:

e Rubric for Timeline Presentation
e Problem Solving Reflection Worksheet

Alternative Assessments:

e Visual Presentations
e Peer Teaching/Tutorial

_____ Corelnstructional & Supplemental Materials

Technology: Then & Now ( Youtube Video)

A timeline of technology, old school designs compared to newer technology

Kids & Technology (Article)

How Children Have Used Tech in the Past and Today

Technology Timeline Creation (Canva, Google Slides or Padlet)

Students will generate a presentation based on the knowledge they’ve learned about technology throughout the years.

Accommodations and Modifications:

Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students
Specific Strategies and Practices that Support Students with Disabilities:
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and modifications
outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. In addition to exposure to
the general education curriculum, the instruction is differentiated based upon the student's needs. The IEP acts as a supplemental
curriculum guide inclusive of instructional strategies that support each learner.



https://www.youtube.com/watch?v=DENG7Q7VRgo
https://gabb.com/blog/history-of-kids-tech/

- Small group/One to one - Additional time - Review of directions - Extra visual and verbal cues and prompts - Preferential
seating - Follow a routine/schedule - Verbal and visual cues regarding directions and staying on task - Checklists - Immediate
feedback

Specific Strategies and Practices that Support English Language Learners

English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often preferred

over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits.
- Pre-teaching of vocabulary and concepts - Extended Time - Simplified/Verbal Instructions - Visual learning, including graphic
organizers - Use of cognates to increase comprehension - Teacher modeling - Pairing students with beginning English language
skills with students who have more advanced English language skills

Students at Risk of Failure
- Home/School Connection - Alternative Assessments - Learning Contracts - Homework Options - Small Group Instruction -
Work Alone Choice - Group Work Choice

Students with 504 Plans

Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.

504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits daily activities
in a major way. Students’ accommodations are outlined in their individual 504 plan.

Specific Strategies and Practices that Support Gifted & Talented Students
It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in instruction.
-Homogenous Grouping - Alternative Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning

Desired Results




Unit 3 Title: Build

Unit Summary: Engineering design is the application of scientific principles to increase human capabilities through
problem solving, design, creation, evaluation and improvements.

Learning Standards

NJSLS:

e 8.2.8.ED.1: Evaluate the function, value, and aesthetics of a technological product or system, from the perspective
of the user and the producer.
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.
8.2.8.ED.3: Develop a proposal for a solution to a real-world problem that includes a model (e.g. physical prototype,
graphical/technical sketch).

e 8.2.8.ED.4: Investigate a malfunctioning system, identify its impact, and explain the step-by-step process used to
troubleshoot, evaluate, and test options to repair the product in a collaborative team.

e Standards:Standards:Standards:
8.2.8.ED.6: Analyze how trade-offs can impact the design of a product.
8.2.8.ED.7: Design a product to address a real-world problem and document the iterative design process, including
decisions made as a result of specific constraints and trade-offs (e.g. annotated sketches).

Interdisciplinary Connections
Career Readiness, Life Literacies, & Key Skills (CLKS):

e 9.2.8.CAP.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior
affect income.

e 9.2.8.CAP.4: Explain how an individual’s online behavior (e.g., social networking, photo exchanges, video postings)
may impact opportunities for employment or advancement

e 9.2.8.CAP.5: Develop a personal plan with the assistance of an adult mentor that includes information about career
areas of interest, goals and an educational plan

e 9.2.8.CAP.8: Compare education and training requirements, income potential, and primary duties of at least two
jobs of interest.




e 9.2.8.CAP.9: Analyze how a variety of activities related to career preparation (e.g., volunteering, apprenticeships,
structured learning experiences, dual enrollment, job search, scholarships) impacts postsecondary options.

e 9.4.8.CL.1— Creativity & Innovation: Assess data gathered on varying perspectives on causes of climate change (or
other issues) and determine how to best counteract the impacts.

e 9.4.8.CT.2 — Critical Thinking & Problem Solving: Develop multiple solutions to a problem and evaluate which is
the best.

Computer Science & Design Thinking (CS & DT):
e 9.4.8.TL.3 — Technology Literacy: Select appropriate tools to accomplish a task and explain why those tools were
chosen.

Interdisciplinary Connections ELA, Math, VPA

e MS-PS2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist

e between objects exerting forces on each other even though the objects are not in contact.

e MS-PS2-2 Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of
the forces on the object and the mass of the object.

Climate Change:
e 6.2.8.EconGE.2.a: Explain how technological advancements led to greater economic specialization, improved
weaponry, trade, and the development of a class system in early river valley civilizations.
e 6.2.8.GeoPP.3.b: Explain how geography and the availability of natural resources led to both the development of
classical civilizations and to their decline.
e 6.2.8.GeoHE.4.b: Use geographic models to determine the impact of environmental modifications made by earlier
civilizations on the current day environmental challenges.

Learning Targets

Unit Essential Questions: Unit Enduring Understandings:
e Why is engineering design globally essential?




What are trade-offs and how do they affect designs?
How is optimization important in the design process?
How are solutions, products and systems judged to
ensure conformance to a design objective?

Why are budgetary constraints important to the
design process and how will this affect your design
plan?

Engineering design is a complex process in which
creativity, content knowledge, research, and
analysis are used to address local and global
problems.

Trade-offs involve systematic comparisons of all
costs and benefits, and final steps that may involve
redesigning for optimization. Compromises must be
made to balance desirable but incompatible features.
Optimization of a design is the “best” design relative
to a set of prioritized criteria or constraints and
considering productivity, strength, reliability,
longevity, efficiency, and utilization. The design
process is the path to reach this goal.

Testing is an essential step of the design process.
Designs must be tested, evaluated and refined to
determine how well a solution meets requirements.

Vocabulary: prototype, preplan, budget, constraints, criteria, modifications, reflection, EDP, test, iterate, communicate

Students will be able to:
Create a model or prototype and develop a presentation to showcase a solution to an authentic problem.

Create powerpoints and multimedia presentations.
Defend trade-offs.

Preplanning and accounting for budgetary constraints.

Apply the engineering design process to develop products and solutions.

Test, evaluate and improve products and solutions.

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ and




People with Disabilities, Diversity, Equity & Inclusion [DEI])

Activities/Projects:
Earthquake Safe Structure, Marble Run, Straw Rocket Launcher, Bridge (budget constraints), Kiwi Robot Crawler, Paper
Heart Tower

Differentiation Strategies:

e For Advanced Learners: Encourage the complexity of structures, increase rigor with additional STEAM-related
connections, expand vocabulary, and enhance problem-solving skills (such as troubleshooting mechanical
problems, calculating slope, probability, and trajectory).

For Struggling Learners: Provide models, graphical templates with visuals, and synonyms to support vocabulary.
For English Language Learners: Offer bilingual glossaries of coding terminology, vocabulary banks with visual cues,
and access to captioned tutorial videos.

Technology Practices

Safety:

Safety is paramount in the technology classroom environment. Students will become proficient in exercising best safety
practices while in the classroom, and operating tools and equipment.

Developing classroom protocols and procedures:

In developing an understanding for the classroom environment and rules, students learn to better respect and care for
the classroom environment, allowing them to better work collaboratively, take risks, and assess their process of working.
Developing proficiency for digital tools:

In developing digital tool proficiency, students learn to navigate digital tools and online resources to work more
productively and produce professional work.

Developing critical thinking and design skills:




Through inquiry and analysis, students will develop critical thinking skills that will support design solutions supported
by multiple sources of scientific principles in independent and collaborative classroom settings.

Assessment Evidence

Formative Assessments:

Classwork construction/creating time (Paper Heart Tower, Kiwi Robot Crawler, Straw Rocket Launcher)
Pre-class open-ended question

Exit Tickets

Visual Observations & Checklists

Think-Pair-Share (Topics Include: problem solving, modifications, criteria, constraints)

Kahoots- Pulse Checks (Engineering Design Process)

Timeline Project Draft (Teacher Review & Peer Review)

Summative Assessments:

Google Form Assessments

PrePlanning

Project Output (evaluation of projects: Marble Run, Balsa Wood Bridge, Earthquake Safe Structure)
Reflection (marble run, bridge, earthquake projects)

Common Benchmark Assessments:

Engineering Notebooks: Students will document the engineering design process within their engineering notebooks. Each
step will be defined and expanded with pertinent related information, including project criteria and constraints,
brainstorming evidence, planning, sketches, trade-off considerations, test data, improvements and ultimate project
conformance.

Alternative Assessments:
Students will demonstrate and explain how optimization of the design process is evident in their project designs.




Core Instructional & Supplemental Materials

Materials and supplies

Spike Prime- Lego Education Kits

Pitsco Tremor Table

Pitsco Rocket Launcher

Chromebooks

Consumable Materials, balsa/basswood, hot glue, project kits, cardboard
Classroom tools: craft knives, hot glue guns, rulers, pencils

Accommodations and Modifications:
Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities:
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and modifications
outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. In addition to exposure to
the general education curriculum, the instruction is differentiated based upon the student's needs. The IEP acts as a supplemental
curriculum guide inclusive of instructional strategies that support each learner.
- Small group/One to one - Additional time - Review of directions - Student restates information - Space for movement or
breaks - Extra visual and verbal cues and prompts - Preferential seating - Follow a routine/schedule - Rest breaks - Verbal and
visual cues regarding directions and staying on task - Checklists - Immediate feedback
-Extra supplies provided for the Earthquake tower build as a way to create a stronger structure. Budgetary constraints will be
removed for the Balsa Bridge build allowing students the freedom to purchase as many supplies necessary to create a
successful bridge.

Specific Strategies and Practices that Support English Language Learners
English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often preferred
over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits.




- Pre-teaching of vocabulary and concepts - Personal Glossary - Extended Time - Simplified/Verbal Instructions - Frequent
Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - Teacher modeling -
Pairing students with beginning English language skills with students who have more advanced English language skills -
Scaffolding - Word walls - Think-pair-share - Cooperative learning groups

-Project examples of the Balsa bridge and Earthquake tower from previous years will be shown to ELL students as a visual cue
to demonstrate how the final build should look.

Students at Risk of Failure
- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics - Tiered
Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work Choice
-Guided notes on how to create a Balsa Bridge, Paper Heart Tower, and Earthquake Safe Structure may be provided as well as
providing deadlines for each step of the building process to chunk the build into manageable steps.

Students with 504 Plans

Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.

504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits daily
activities in a major way. Students’ accommodations are outlined in their individual 504 plan.

-A copy of class notes and Balsa Bridge, Earthquake Safe Structure and Paper Tower plans may be provided prior to building.

Specific Strategies and Practices that Support Gifted & Talented Students

It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in instruction.
-Homogenous Grouping - Small Group In-Depth Instruction - Differentiated Online Practice - Alternative Assessments -
Pre-Assess to provide Differentiated Instruction to Accelerate Learning
-Different tiers of criteria may be included for the Balsa Bridge build to create a more advanced design:
Tier 1 (Standard): Meet basic weight-bearing and span criteria.
Tier 2 (Advanced): Include design efficiency metrics like weight-to-strength ratio, cost effectiveness, or aesthetic quality.
Tier 3 (Expert): Apply engineering constraints (e.g., earthquake resistance, limited joints, real-world span models).




Unit 4

Desired Results
Unit 4 Title: Code

Unit Summary:

Students will apply computational thinking strategies to solve block-based coding puzzles and develop code to program
LEGO SPIKE Prime hardware. Coding applications will incorporate Lego motors and sensors, allowing students to
autonomously operate their custom-built robots to tackle challenges.

Throughout the unit, students will analyze the impact of computing on their daily lives and learn how to practice safe
and responsible digital behavior. They will also reflect on how coding and technology shape the world around them and
how they can use these skills to solve real-world problems.

Learning Standards
NJSLS:

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

e 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.3: Create programs with sequences and simple loops to accomplish tasks.

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

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.

Interdisciplinary Connections




Career Readiness, Life Literacies, & Key Skills (CLKS):

e 9.2.8.CAP.1: Identify offerings such as high school and county career and technical school courses, apprenticeships,
military programs, and dual enrollment courses that support career or occupational areas of interest.
9.2.8.CAP.2: Develop a plan that includes information about career areas of interest.
9.2.8.CAP.4: Explain how an individual’s online behavior (e.g., social networking, photo exchanges, video postings)
may impact opportunities for employment or advancement.
9.2.8.CAP.10: Evaluate how careers have evolved regionally, nationally, and globally.
9.4.8.CL.1 — Creativity & Innovation: Assess data gathered on varying perspectives on causes of climate change (or
other issues) and determine how to best counteract the impacts.

e 9.4.8.CT.2 — Critical Thinking & Problem Solving: Develop multiple solutions to a problem and evaluate which is
the best.

e 9.4.8.TL.3 — Technology Literacy: Select appropriate tools to accomplish a task and explain why those tools were
chosen.

Computer Science & Design Thinking (CS & DT):
e 8.1.2.AP.1: Model daily processes by creating and following algorithms to complete tasks.
e 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.3: Create programs with sequences and simple loops to accomplish tasks.
8.1.2.AP.4: Break down a task into a sequence of steps.
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.

Interdisciplinary Connections:

e RI.CR.6-8.1
Cite textual evidence and make relevant connections to support analysis of what an informational text says
explicitly as well as inferences drawn from the text.




e RI.CI.6-8.2
Determine one or more central ideas of an informational text and analyze their development over the course of
the text; provide an objective summary of the text.

e RI.MF.6-8.6
Analyze and evaluate information presented in different media or formats (e.g., visually, quantitatively) as well
as in words to develop a coherent understanding of a topic or issue.

e SL.6-8.1
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse
partners on grade-appropriate topics, texts, and issues, building on others’ ideas and expressing their own clearly.

e SL.6-8.4
Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence,
sound reasoning, and well-chosen details; use appropriate eye contact, adequate volume, and clear
pronunciation.

e W.6.3
Write narratives to develop real or imagined experiences or events using effective technique, relevant descriptive
details, and well-structured event sequences.

Learning Targets

Unit Essential Questions: Unit Enduring Understandings:
e How do computational thinking strategies aid in e Algorithms are reusable sets of instructions.
solving coding puzzles? e Computational thinking strategies help streamline
e How can algorithms, loops, and conditionals improve and optimize coding applications.
efficiency and efficacy?
e What qualities characterize an effective algorithm?




e What function does a variable have in code? e Variables store data values of different types, are

e How can programs solve more complex problems? interchangeable, and perform appropriate

e Why is organization important in programming? operations on their values.

e How has coding evolved throughout time and how e Loops and conditionals are used to code more
has this impacted our society? efficiently.

Code is dependent on proper sequence.
Code must be tested in authentic situations to cover
the diverse needs of our society.

e Programming applications have shaped our history
and continue to shape the future of our society.

Vocabulary: Algorithm, Bug, Debug, Loop, Conditional, Program, Sequence, Iteration, Variable, Digital citizenship

Students will be able to:
e Apply computational thinking strategies to solve coding puzzles.
Develop sequential algorithms to create coding programes.
Debug errors in code.
Integrate code to control Lego Spike robot sensors and motors autonomously.
Incorporate new computer science vocabulary into communication and writing.

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ and
People with Disabilities, Diversity, Equity & Inclusion [DEI])

Activities/Projects:
Computer Science Vocabulary, Code.org puzzles, Flappy Bird Video Game, LEGO Hopper, Artificial Intelligence

Differentiation Strategies:
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For Advanced Learners: Extend projects to include challenge questions and extension projects with increased rigor.
For Struggling Learners: Provide structured templates, step-by-step coding guides, and color-coded annotations to
corresponding coding blocks, with simplified tasks leading up to the final project.

e For English Language Learners: Offer bilingual glossaries of coding terminology, vocabulary banks with visual
cues, and access to captioned tutorial videos.

Assessment Evidence

Formative Assessments:

Teacher Observation/ Circulation / Discussions (during coding puzzles)
Do-Now check-ins (vocabulary and critical coding content)

Exit tickets (critical content/ clearing up misconceptions during instruction)
Self-assessment (Flappy Scorecard)

Coding Checkpoints via. Code.org Teacher Dashboard

Summative Assessments:

e Google Form Computer Science Vocabulary Assessments
Coding Interface Progress & Accuracy Data through Code.org Teacher Dashboard
Debugging Assessments
Culminating Projects/ Rubric
o Lego Hopper Race
o Flappy Bird Coding Game

Common Benchmark Assessments:
e Rubric for Flappy Bird/Video Game Scorecard
e Problem Solving Reflection Worksheet

Alternative Assessments:
e Visual Presentations
e Performance Demonstration of Video Game/Robot
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Core Instructional & Supplemental Materials

Lego Education - Spike Prime Kits and accessories - Code.org
Chromebooks

Charging Accessories & Cables

Accommodations and Modifications:
Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students

Specific Strategies and Practices that Support Students with Disabilities:
Students receiving Special Education programming have specific goals and objectives, as well as accommodations and
modifications outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. In
addition to exposure to the general education curriculum, the instruction is differentiated based upon the student's needs. The IEP
acts as a supplemental curriculum guide inclusive of instructional strategies that support each learner.
- Small group/One to one - Additional time - Review of directions - Student restates information - Space for movement or
breaks - Extra visual and verbal cues and prompts - Preferential seating - Follow a routine/schedule - Rest breaks - Verbal
and visual cues regarding directions and staying on task - Checklists - Immediate feedback

Project-specific strategies & practices:
e Provide students with partially populated code, akin to sentence starters, based on their ability levels.
Provide in-color operator maps.
Differentiate and scaffold coding puzzles.
Provide examples of completed challenges and allow students to use them as an exemplar.
Speech to text/ Text to speech if appropriate.
Peer mentor.

Specific Strategies and Practices that Support English Language Learners
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English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often
preferred over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits.
- Pre-teaching of vocabulary and concepts - Personal Glossary - Extended Time - Simplified/Verbal Instructions - Frequent
Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - Teacher modeling -
Pairing students with beginning English language skills with students who have more advanced English language skills -
Scaffolding - Word walls - Think-pair-share - Cooperative learning groups

Project-specific strategies & practices:
e Visual teaching, highlighting the colors and shapes of the coding blocks.
e Provide in-color operator maps.
e Peer mentor.

Students at Risk of Failure
- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics - Tiered
Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work Choice

Students with 504 Plans

Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.

504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits daily
activities in a major way. Students' accommodations are outlined in their individual 504 plan.

Specific Strategies and Practices that Support Gifted & Talented Students

It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in instruction.
-Homogeneous Grouping - Small Group In-Depth Instruction - Differentiated Online Practice - Alternative Assessments -
Pre-Assess to provide Differentiated Instruction to Accelerate Learning

Project-specific strategies & practices:
e Students may complete bonus challenges.
e Students shall evaluate and translate block coding with formally recognized coding language/languages.
e Added rigor/ differentiated complex coding puzzles.




Students to explore real-world application connections.
Students to calculate statistics and the probability of scoring within student-created video games.




