
 
 

Wall Township Public Schools                                   Board Approval Date: 8/19/25 

Course Title: Maker Lab: Tech & Craft 

Course Description: Maker Lab: Tech & Craft is a Grade 7 course that combines 
creativity with technology, allowing students to design and build hands-on projects 
using both traditional crafting materials and modern tools, such as 3D printers, 
laser cutters,  and coding platforms. Through guided challenges and open-ended 
exploration, students develop problem-solving skills, digital literacy, and an 
innovative mindset. 
 

 
 

New Jersey Student Learning Standards 

●​ Computer Science and Design Thinking 

●​ Career Readiness, Life Literacies, & Key Skills  

 
 
 
 

Course Sequence & Pacing 

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


Unit Title  

Estimated  
Number of 

Instructional 
Periods  

Unit 1: Design Thinking 11 

Unit 2: Graphic Design 11 

Unit 3: Web Design & Portfolio Showcase 11 & Ongoing thru 
Course 

Unit 4: Video Production 11 

Unit 5: Interactive Coding 11 

Unit 6: Electronics 12 

Unit 7: Manufacturing 12 

Unit 8: 3D Design 11 

 
 

Unit 1  

 
 
 

Desired Results 

Unit 1 Title: Design Thinking 



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: 

●​ 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). 
●​ 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: 

●​ 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):   

●​ 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.8: Compare education and training requirements, income potential, and primary duties of at least two 

jobs of interest. 
●​ 9.4.8.CI.2: Repurpose an existing resource to meet a new purpose (e.g., design a simple device with reused parts). 
●​ 9.4.8.TL.3:  Select appropriate tools to collect, organize, and share information. 
●​ 9.4.8.CT.2: Develop multiple solutions to a problem and evaluate which is best. 



Computer Science & Design Thinking (CS & DT):  
●​ 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). 
●​ 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. 
●​ 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).  
●​ 8.2.8.NT.1: Examine a malfunctioning tool, product, or system and propose solutions to the problem.  
●​ 8.2.8.NT.3: Examine a system, consider how each part relates to other parts, and redesign it for another purpose.  

Interdisciplinary Connections:  
●​ MS-PS2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist 
●​ between objects exerting forces on each other even though the objects are not in contact. 
●​ 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: 
●​ Why is engineering design globally essential? 
●​ What are trade-offs and how do they affect designs?  
●​ How is optimization important in the design process? 

Unit Enduring Understandings: 
●​ Engineering design is a complex process in which 

creativity, content knowledge, research, and 
analysis are used to address local and global 
problems. 



●​ 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? 

●​ 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: end user, measurements, budget, trade-offs, timeline, feasibility, optimization, constraints, criteria, iterate 

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]) 
 
Design Challenges 



Zipline Build, Air Powered Car design 
 
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: 
●​ Open classroom discussions 
●​ Teacher Observation 
●​ Classwork construction/creating time 
●​ Pre-class open-ended question 
●​ Exit tickets 
●​ Self-assessment 
●​ Zipline Build 



Summative Assessments:  
●​ Google Form Assessments 
●​ PrePlanning 
●​ Project Output 
●​ Reflection 
●​ Air Powered Car Design 

Common Benchmark Assessments: 
STEAM Tank: Students will research a real world problem and apply the design process to create a solution and present 
their project to peers.  
 
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  
Material and supplies  
Chromebooks 
Consumable Materials: hot glue, balloons, fishing line, axels, wheels 
Classroom tools: craft knives, 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  
-Reduce the number of variables or design constraints (ex: speed only, not distance or stability)​
-Simplify the 3D design task with pre-made templates or partially completed model​
-Focus on fewer design iterations or one component (ex: focus only on zipline car weight or speed) 

 
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 
-Use gesture, demonstrations, and modeling to support comprehension of Zipline and Air-Powered car build​
 

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  
-Reduce project scope (ex: only test one variable on the car or zipline)​
-Use simplified materials list or smaller prototype builds​
-Allow single-attempt trials rather than requiring multiple iterations​
-Accept alternate forms of data collection (ex: teacher-recorded observations) 

 
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.  
-Adjust physical expectations for building/testing (ex: substitute digital model or handdrawn model for physical build) 
 
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   
-Add design constraints or innovation goals (ex: lowest weight-to-speed ratio, zero-waste materials) 
-Require written or video reflections that compare their design to real-world engineering examples of Zipline and 
Air-Powered Car​
 
-Involve cross-curricular integration (math for slope, physics for force/motion, art for aesthetics)​
-Encourage multiple prototypes with data tracking and revision logs​
-Include opportunities for presentation to authentic audiences (peers, other classes, online competitions) 

 
 



Unit 2 

 
Desired Results 

Unit 2 Title: Graphic Design 

Unit Summary: Students will learn how to design creative products, tell stories through visuals, and explore how 
technology can make artwork come to life. They will use tools to create fun, personalized items while practicing 
problem-solving, creativity, and collaboration. 

Learning Standards 
NJSLS: 
8.1.2.AP.4: Break down a task into a sequence of steps. 
8.1.8.CS.3: Justify design decisions and explain potential system trade-offs. 
8.1.8.DA.1: Organize and transform data collected using computational tools to make it usable for a specific purpose 
 

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

●​ 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.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.CI.4: Explore the role of creativity and innovation in career pathways and industries. 
●​ 9.4.8.GCA.1: Model how to navigate cultural differences with sensitivity and respect (e.g., 1.5.8.C1a).  
●​ 9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives through active discussions to achieve a group 

goal. 
Computer Science & Design Thinking (CS & DT):  



●​ Engineering design is a systematic and creative process of communicating and collaborating to meet a design 
challenge.  

●​ Often, several design solutions exist, each better in some way than the others.  
●​ Engineering design requirements include desired features and limitations that need to be considered. 

Interdisciplinary Connections:  

●​ 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. 

●​ 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. 

●​ 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. 

●​ 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. 

●​ 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: 
●​ What makes a design effective or appealing? 

Unit Enduring Understandings: 



●​ How do colors, fonts, and images influence how 
people feel and respond to a design? 

●​ How can we use design to tell a story or share a 
message? 

●​ Why is it important to plan and revise creative work? 
●​ How do designers balance creativity with function? 

●​ Graphic design is a form of visual communication 
that combines images, text, and layout to convey 
messages. 

●​ Good design uses specific elements and principles to 
create clear, engaging, and meaningful visuals. 

●​ The design process includes brainstorming, 
planning, creating, and revising based on feedback. 

●​ Design is all around us — in advertising, social 
media, packaging, signage, and more. 

●​ Technology plays a critical role in how graphic 
designers create and share their work. 

Vocabulary: Graphic Design, Typography, Color Theory, Alignment, Hierarchy, Layout, Branding, Logo, Visual Storytelling 

Students will be able to:  
●​ Identify and apply basic elements of design (color, shape, line, texture). 
●​ Understand and utilize principles of design (balance, contrast, alignment, hierarchy). 
●​ Choose appropriate fonts and typography for different purposes. 
●​ Plan and sketch ideas before designing. 
●​ Use digital tools (Canva, Google Slides, Google Drawings) to create visual content. 
●​ Develop a design that reflects a clear message or story. 
●​ Provide and apply constructive feedback to improve work. 
●​ Present a final design and explain the creative choices made. 

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ 
and People with Disabilities, Diversity, Equity & Inclusion [DEI]) 
 
9.4.8.GCA.1: Model how to navigate cultural differences with sensitivity and respect (e.g., 1.5.8.C1a).  



 
Activity: Button Maker: “Design For Change”- Students will generate a button to create a visually compelling advocacy or 
awareness using graphic design principles. Students will be able to choose the topic (ex: Holocaust remembrance, AAPI 
Heritage Month, Amistad legacy, Disability Rights Movement, LGBTQ+ Pride) 
 
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: 
Quick design sketches​
Vocabulary quizzes (Elements of Design & Principles of Design)​



Peer feedback on drafts​
Digital design tool practice 
Summative Assessments:  
Personal Brand Logo (Digital)  
Button Maker “Design For Change” (Digital Design & Craft) 
Ornament / Bag (Digital Design & Craft) 
Common Benchmark Assessments: 
Design Reflection: A written or verbal explanation of their design choices and process. 
Alternative Assessments: 
Design Templates for Logo ​
1:1 Brainstorming or feedback sessions 

 
 

Core Instructional & Supplemental Materials  
Canva Platform (Resource)  
Students will use this platform to generate their logos and designs for upcoming projects (button, tote or ornament). 
Students will learn how to design original work and use templates. This platform will be used periodically throughout the 
course.  
What is “Brand Identity”? (Article) 
A breakdown to teach students on how to use their personality ( interest/hobbies/etc.) to generate a “brand”. 
Tim & Moby : Graphic Design (Video) 
A video to explain what graphic design is used for.  
How to Concept Sketch without Drawing Skills (Video) 
Pieces of this video will help encourage students to draft ideas by keeping it simple. 

 
 

https://www.canva.com/
https://www.canva.com/learn/brand-identity/
https://youtu.be/RYpK9FXYeeQ
https://youtu.be/v-17J46QL3M


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. 

 - Preferential seating - Follow a routine/schedule - Rest breaks - 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. 

- 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  

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - 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 - Small Group In-Depth Instruction -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   

 
 

Unit 3 

 
Desired Results 

Unit 3 Title: Web Design & Portfolio Showcase 

Unit Summary: Students will explore the fundamentals of web design and personal branding by creating their own 
digital portfolio using Google Sites. They will also learn basic HTML coding to understand the building blocks of web 
pages. Throughout the course, students will have a functional, professional-looking website that showcases their 
creative work, projects, and skills. 

Learning Standards 
NJSLS: 
8.1.2.AP.4: Break down a task into a sequence of steps. 
8.1.8.AP.7: Design programs, incorporating existing code, media, and libraries, and give attribution.  
8.1.8.CS.3: Justify design decisions and explain potential system trade-offs. 

Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS): 
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.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.CI.4: Explore the role of creativity and innovation in career pathways and industries. 
9.4.8.CI.2: Repurpose an existing resource in an innovative way (e.g., 8.2.8.NT.3). 
 9.4.8.TL.3: Select appropriate tools to organize and present information digitally.  
Computer Science & Design Thinking (CS & DT): 
8.1.8.NI.3: Explain how network security depends on a combination of hardware, software, and practices that control 
access to data and systems.   
Interdisciplinary Connections:  

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. 

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. 

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. 

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. 

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. 

http://8.2.8.nt


 

Learning Targets 

Unit Essential Questions: 
●​ Why is having a digital portfolio important? 
●​ What makes a website visually appealing and easy to 

navigate? 
●​ How does HTML structure web content? 
●​ How do design choices reflect personal branding? 

Unit Enduring Understandings: 
●​ A personal website is a powerful tool for showcasing 

skills, creativity, and personal growth. 
●​ Web design blends technical coding knowledge with 

visual and user experience design. 
●​ HTML is the basic structure that websites are built 

upon. 
●​ Design and content must work together to create an 

engaging and easy-to-navigate website. 

Vocabulary: HTML, Personal Branding, Header/Footer, URL, User Experience (UX), Portfolio, Domain 

Students will be able to:  
●​ Explain the purpose and importance of a digital portfolio. 
●​ Identify elements of effective web design, including layout, color, and navigation. 
●​ Create and customize a personal website using Google Sites. 
●​ Apply basic HTML code to format text, insert images, and create hyperlinks. 
●​ Embed custom HTML elements within Google Sites. 
●​ Showcase personal projects, skills, and interests in a clear and organized way. 
●​ Apply personal branding through consistent design choices (color, font, tone). 
●​ Evaluate the usability and visual appeal of their website through peer feedback. 
●​ Revise and improve digital content based on feedback. 

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



 
NCSS.D4.3.6-8. Present adaptations of arguments and explanations on topics of interest to others to reach audiences 
and venues outside the classroom using print and oral technologies (e.g., posters, essays, letters, debates, speeches, 
reports, and maps) and digital technologies (e.g., Internet, social media, and digital documentary). 
 
Student-Designed Google Site, Web Based Student Portfolio 
 
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: 
●​ Think-Pair-Share 
●​ Wireframe sketches 



●​ Brand Scavenger Hunts  
●​ HTML Code (How to Read & Customize) 
●​ Website Quiz- Identify features of a website (header/footer, menu, hyperlinks,etc.) 

Summative Assessments:  
Google Site Including: 

-​ About Me Section 
-​ Personal Page - Linking outside sources to page (What I’m Listening To..Shows I’m Watching..Favorite Youtube 

Channels) 
-​ Projects (This will build throughout the school) 
-​ HTML Coding (Marquee / Announcement Bar) 

Common Benchmark Assessments: 
●​ Reflection on design decisions  
●​ Google Sites progress check 
●​ HTML Coding Quiz 
●​ Peer Review & Usability Feedback 

Alternative Assessments: 
●​ Design Journal/Progress Log (Google Docs) 
●​ Visual Branding Board  
●​ Paper Prototype  
●​ Peer Instruction/Tutorial 

 
 

Core Instructional & Supplemental Materials  
Google Sites (Platform) 
QuackIt.Com (HTML Codes) 
Copy & Paste Codes that will be incorporated into their websites:  

http://quackit.com


-​ Scrolling Text (Marquee)  
-​ Chat Box  

Google Sites Online Resources (Website) 
Short-based tutorial videos to help inform students on the basics of google sites. 
Wireframe Worksheets 
 
 

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- 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. 

-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 

 
Students at Risk of Failure 

https://sites.google.com/bcps.k12.md.us/cityschoolsonline/asynchronous-trainings/google-sites
https://www.canva.com/online-whiteboard/wireframes/


- Home/School Connection - 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.  

-Homogenous Grouping - Small Group In-Depth Instruction -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   

 
 
 

Unit 4 

 
Desired Results 

Unit 4 Title: Video Production 

Unit Summary: Students will have gained practical skills in video editing and digital design while learning to convey 
important messages through creative media. They will have had the opportunity to work collaboratively, develop their 
technical skills, and express their creativity in meaningful ways. 

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



8.2.8.ITH.1: Explain how the development and use of technology influences economic, political, social, and cultural 
issues. 
8.2.8.ITH.2: Compare how technologies have influenced society over time. 
8.1.8.AP.7: Design programs, incorporating existing code, media, and libraries, and give attribution.  
 

Interdisciplinary Connections 
Career Readiness, Life Literacies, & Key Skills (CLKS): 
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.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.IML.3: Create a digital visualization that effectively communicates a data set using formatting techniques such as 
form, position, size, color, movement, and spatial grouping (e.g., 6.SP.B.4, 7.SP.B.8b).  
9.4.8.IML.14: Analyze the role of media in delivering cultural, political, and other societal messages 
Computer Science & Design Thinking (CS & DT):  
8.1.8.DA.5: Test, analyze, and refine computational models. 
8.1.8.AP.7: Design programs, incorporating existing code, media, and libraries, and give attribution. 
Interdisciplinary Connections:  

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. 



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. 

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. 

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. 

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: 
●​ How does the media influence public perception and 

behavior? 
●​ What are the essential elements of an effective PSA, 

and how do you use them to craft persuasive 
messages? 

●​ How can we use design tools like Canva to 
communicate messages visually and effectively? 

●​ What is the role of sound, text, and visuals in creating 
a cohesive and impactful video or digital project? 

Unit Enduring Understandings: 
●​ Media is a powerful tool for communication. 
●​ Effective use of visuals, text, and sound conveys 

clear, persuasive messages. 
●​ These skills enhance both technical and creative 

abilities. 
●​ Working collaboratively and giving constructive 

feedback are key components of the creative process. 



●​ How can peer feedback improve and refine your 
creative work? 

​
 

 

Vocabulary: Editing, Transition, Animation, Statistics, Narrative, Voice Over , Call to Action, Target Audience, Public 
Service Announcement 

Students will be able to:  
●​ Understand the basics of video editing and design. 
●​ Use Canva’s video editing tools to create cohesive, engaging PSAs. 
●​ Create a digital greeting card using Canva’s design templates. 
●​ Integrate text, images, transitions, audio, and animations in a video project. 
●​ Apply storytelling techniques in PSAs and greeting cards to convey messages effectively. 

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ 
and People with Disabilities, Diversity, Equity & Inclusion [DEI]) 
 
NCSS.D4.3.6-8. Present adaptations of arguments and explanations on topics of interest to others to reach audiences 
and venues outside the classroom using print and oral technologies (e.g., posters, essays, letters, debates, speeches, 
reports, and maps) and digital technologies (e.g., Internet, social media, and digital documentary). 
 
 
Choice Video Project, Differentiation of Rigor, Support through use of Templates 
 
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: 
In-class activities (Think-Pair-Share, Gallery Walk) 
Peer feedback on PSAs and greeting cards. 
Observations of student progress (during editing sessions) 
PSA storyboarding & scripts (Worksheets)  
Exit Tickets 
Summative Assessments:  
Public Service Announcement-  Evaluation based on clarity of message, creativity, design quality, and overall impact. 
Greeting Card- Evaluation based on design elements, animation, and theme appropriateness. 
Common Benchmark Assessments: 
Brainstorm / Sketch  



PSA Subjects & Feedback 
Alternative Assessments: 
Current Event Presentation  
Postcard Design - Hand drawn with letter attached 

 
 

Core Instructional & Supplemental Materials  
Canva or WeVideo (Video Editing Resource) 
What is a PSA Video? (Video) 
Talk Trash NY PSA (Example)  
Be Kind PSA (Example) 
Active for Life (Example) 
Examples of PSAS (Resource)  
How to Edit with Canva ( Teacher Resource) 
 
 

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://youtu.be/OSgwceIf-MM
https://youtu.be/o-F6TJKcKNk
https://www.youtube.com/watch?v=Vvx2zPEUYcw
https://www.youtube.com/watch?v=2syJ1bAMOvc
https://conncoll.libguides.com/PSA/samples
https://youtu.be/psnVlWcAgjM


- 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 -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. 

- Extended Time - Simplified/Verbal Instructions -Visual learning, including graphic organizers - Teacher 
modeling - Pairing students with beginning English language skills with students who have more advanced 
English language skills - Scaffolding  

 
Students at Risk of Failure 

- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - 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 - Small Group In-Depth Instruction -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   

 
 



Unit 5 

 
Desired Results 

Unit 5 Title: Interactive Coding 

Unit Summary:  Introduce students to the concepts of computer programming through engaging hands-on activities 
using block coding applications.  Students will learn how coding is used to solve real world problems and in turn create 
interactive digital projects.   

Learning Standards 
NJSLS: 
8.1.2.AP.1: Model daily processes by creating and following algorithms to complete tasks. 
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):   

●​ 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.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior 
affect income. 

●​ 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. 



●​ 9.4.8.CI.2: Repurpose an existing resource to meet a new purpose (e.g., design a simple device with reused parts). 
●​ 9.4.8.TL.3:  Select appropriate tools to collect, organize, and share information. 
●​ 9.4.8.CT.2: Develop multiple solutions to a problem and evaluate which is best. 

Computer Science & Design Thinking (CS & DT):  
●​ 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). 
●​ 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. 
●​ 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).  
●​ 8.2.8.NT.1: Examine a malfunctioning tool, product, or system and propose solutions to the problem.  
●​ 8.2.8.NT.3: Examine a system, consider how each part relates to other parts, and redesign it for another purpose.  
●​ 8.1.8.CS.1: Recommend improvements to computing devices in order to improve the ways users interact with the 

devices. 
●​ 8.1.8.CS.2: Design a system that combines hardware and software components to process data. 
●​ 8.1.8.CS.3: Justify design decisions and explain potential system trade-offs. 
●​ 8.1.8.CS.4: Systematically apply troubleshooting strategies to identify and resolve hardware and software problems 

in computing systems. 
●​ 8.1.8.DA.5: Test, analyze, and refine computational models.  

Interdisciplinary Connections:  

●​ 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. 



●​ 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. 

●​ 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. 

●​ 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. 

●​ 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: 
●​ What is coding and why is it essential in today’s 

world? 
●​ How can algorithms characterize an effective 

algorithm? 
●​ How do computer programs make decisions and 

repeat actions?  
●​ What qualities characterize an effective algorithm? 
●​ How can programs solve more complex problems? 
●​ How can we break down complex problems into 

smaller, manageable parts through decomposition? 

Unit Enduring Understandings: 
●​ coding can be used to solve real world problems and 

create interactive digital experiences 
●​ coding is a form of communication that allows 

humans to give instructions to computers 
●​ algorithms are step by step instructions that solve a 

specific problem or task 
●​ abstraction allows users to focus on only pertinent 

information 
●​ decomposition is used to break down complex 

problems into simpler and smaller tasks 



●​ How does recognizing patterns help us write more 
efficient and reusable code? 

●​ In what ways does abstraction help programmers 
simplify problems and focus on what’s important? 

●​ pattern recognition allows coders to write more 
efficient code 

Vocabulary: decomposition, pattern recognition, abstraction, algorithm, loops, conditionals, block coding 

Students will be able to:  
●​ write code using proper code syntax 
●​ dissect code to define variables, objects, arguments and methods 
●​ recognize pattern in code and reuse to improve efficiency 
●​ write and execute basic code to create an interactive digital experience 
●​ explain how code is used in the real world to solve problems and create solutions 
●​ use loops, conditionals and variables to control a program 
●​ apply abstraction to simplify problems 
●​ decompose a complex problem into smaller more manageable parts 

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ 
and People with Disabilities, Diversity, Equity & Inclusion [DEI]) 
 
Building Challenges 
LEGO Spike Maze coding and building challenge, LEGO Robot short story creation using coding, Makey Makey interactive 
game design, Javascript coding using Ozaria 
 
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: 
●​ open classroom discussions 
●​ teacher observation 
●​ classwork construction/creating time 
●​ pre-class open-ended question 
●​ exit tickets 
●​ self-assessment 
●​ computer science vocabulary daily log 
●​ LEGO Spike Prime Maze Challenge 

Summative Assessments:  
●​ Project Evaluation/ Rubric (LEGO Robot Story creation, Makey Makey Interactive Game, Ozaria if time permits) 
●​ computer science vocabulary quiz 
●​ unit quiz 

Common Benchmark Assessments: 



●​ Google Sites/Portfolio progress check 
●​ Vocabulary & Unit Quiz 
●​ Performance Tasks 

Alternative Assessments: 
●​ Ozaria (JavaScript platform) 
●​ Scratch 
●​ Code.org (block coding program) 

 
 

Core Instructional & Supplemental Materials  
LEGO Spike Prime Education kits 
LEGO Education app 
chromebooks 
Online platforms: Ozaria, Scratch, Code.org 
 
 

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  
-Reduce code complexity (fewer conditionals, loops, or variables)​
-Simplify project expectations (guided template or partially written code) 
-Provide alternate assessments (oral explanations of how a code works)​
-Limit number of programming concepts assessed 

 
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 
-Step-by-step guided coding examples 
-Sentence starters for coding reflections or debugging explanations 

 
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  
-Reduce number of coding features required 
-Focus on mastery of fewer core concepts (ex: loops OR conditionals, not both) 

 
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.  
            -Breaks during longer coding sessions 
            -Allow verbal or video demonstration of code understanding​
 
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   
-Lead peer mini-lessons or serve as “coding coaches” for classmates 
-Participate in coding competitions or online challenges (e.g., Hour of Code, Code.org Game Lab) 
-Independent learning opportunities or coding challenges​
-Access to advanced tools or languages (e.g., Python, HTML/CSS, JavaScript) 

 
 
 

Unit 6 

 
 
 

Desired Results 

Unit 6 Title: Electronics 

Unit Summary:  



Students will explore the fundamentals of electronics by designing, building, and programming simple electronic 
systems. Through creating functional prototypes, students will investigate how circuits and event-driven programming 
work together as interactive systems found in everyday technology. 

By the end of the unit, students will demonstrate how circuits and programming can be combined to design simple, 
practical devices that serve a purpose or entertain an audience. 

 

Learning Standards 
NJSLS: 

●​ MS-ETS1-1:  Define the criteria and constraints of a design problem with sufficient precision to ensure a successful 
solution, taking into account relevant scientific principles and potential impacts. 

●​ MS-ETS1-2:  Evaluate competing design solutions using a systematic process to determine how well they meet the 
criteria and constraints. 

 
Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS): 
●​ 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.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior 
affect income 

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

●​ 9.4.8.CI.2: Repurpose an existing resource to meet a new purpose (e.g., design a simple device with reused parts). 
●​ 9.4.8.TL.3:  Select appropriate tools to collect, organize, and share information. 



●​ 9.4.8.CT.2: Develop multiple solutions to a problem and evaluate which is best. 
 
Computer Science & Design Thinking (CS & DT):  
 

●​ 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). 
●​ 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. 
●​ 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).  
●​ 8.2.8.NT.1: Examine a malfunctioning tool, product, or system and propose solutions to the problem.  
●​ 8.2.8.NT.3: Examine a system, consider how each part relates to other parts, and redesign it for another purpose.  
●​ 8.1.8.CS.1: Recommend improvements to computing devices in order to improve the ways users interact with the 

devices. 
●​ 8.1.8.CS.2: Design a system that combines hardware and software components to process data. 
●​ 8.1.8.CS.3: Justify design decisions and explain potential system trade-offs. 
●​ 8.1.8.CS.4: Systematically apply troubleshooting strategies to identify and resolve hardware and software problems 

in computing systems. 
●​ 8.1.8.DA.5: Test, analyze, and refine computational models.  

Interdisciplinary Connections:  

●​ 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. 



●​ 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. 

●​ 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. 

●​ 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. 

●​ 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: 
●​ Why are safety precautions important? 
●​ What are the main components of a simple circuit? 
●​ What is the function of a circuit? 
●​ How does programming link to electronic systems? 
●​ What defines event-driven programming? 
●​ How do inputs, such as sensors or switches, and 

outputs, lights and motors, communicate within a 
circuit? 

Unit Enduring Understandings: 
●​ Safety precautions keep people from being harmed. 
●​ A power source, path, and load are the components 

of a simple circuit. 
●​ Circuits provide electrical power to an output, or 

load. 
●​ Programming gives instructions to electrical 

systems, enabling them to respond to inputs and 
perform tasks automatically. 



●​ How have electronics evolved from a simple light to 
modern, innovative technology? 

●​ Events control the flow of a program and occur 
when an action takes place, such as a button press, 
a mouse click, or a sensor detecting a color. 

●​ Inputs and outputs in a circuit work together to 
enable devices to sense, process, and respond to 
information. 

●​ Basic circuits in the early stages of the technology 
timeline have become more complex. Over time, 
circuits have become smaller and more powerful, 
allowing devices to do more with less space and 
energy. 

Vocabulary:   event, simple circuit, open and closed circuit, input, output, current, load, sensor, switch, voltage, power 
source, conductive, conductor, insulator 

Students will be able to:  
●​ Demonstrate and explain safety precautions with electronics. 
●​ Create and explain a simple circuit. 
●​ Demonstrate and explain an open and closed circuit. 
●​ Describe the function of all components of simple circuits. 
●​ Incorporate sensors into electronic systems. 
●​ Code and explain the purpose of event handlers. 
●​ Explain the difference between conductors and insulators. 

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



Creating a Simple Circuit, Exploring Switches in Circuits & Conductivity Lab, Light-Up Bookmark (Light-up card 
alternative project), Makey-Makey Musical Instrument (Game alternative with Makey Makey or Arduino) 
 
Differentiation Strategies: 

●​ For Advanced Learners: Increase rigor of Makey-Makey projects with additional electrical connections and 
advanced corresponding code. 

●​ For Struggling Learners: Provide simple, step-by-step instructions with visuals, video tutorials, minimize electrical 
connections and choose projects with simple/ pre-populated, partial corresponding code. 

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

Technology Practices:  
Safety: 
Students will demonstrate best safety practices while in the classroom, operating new tools and equipment. 
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 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: 
●​ Teacher Observation/ Circulation / Discussions (how are everyday electric 
●​ Do-Nows/ Check-ins 



●​ Exit tickets 
●​ Self-assessment 
●​ Project Checkpoints 
●​ Debugging/Troubleshooting Abilities 
●​ Content-related games 

Summative Assessments:  
●​ Google Form Vocabulary Assessments 
●​ Unit Quiz 
●​ Culminating Projects/ Rubric 

○​ Makey Makey System 
○​ Light-Up Bookmark 

Common Benchmark Assessments:  
Google Sites/Portfolio progress check 
Vocabulary & Unit Quiz 
Performance Tasks 
Alternative Assessments: 
Design Journal/Progress Log (Google Docs) 
 

 
 

Core Instructional & Supplemental Materials  
Chromebooks, computers, Emblaser Laser, Cricut, Heat Lamination Machine, Consumable Electrical Supplies 
Makey Makey’s, Circuit components 
 
 
 



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:  

●​ Provide students with partially populated code, akin to sentence starters, based on their ability levels. 
●​ Provide a step-by-step tutorial for electrical connections, tailored to each individual's ability. 
●​ Differentiated projects, with minimal electrical connections. 
●​ Peer mentors for electrical projects and assemblies.. 

 
 
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-specific strategies & practices:  

●​ Visual teaching, highlighting the colors and shapes of the coding blocks. 
●​ Provide in-color operator maps.  
●​ 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.  

-Homogenous Grouping - Small Group In-Depth Instruction -  Differentiated Online Practice - Alternative 
Assessments - Pre-Assess to provide Differentiated Instruction to Accelerate Learning   
 
Project-specific strategies & practices:  

●​ Differentiated, complex electrical projects of advanced rigor. 
●​ Soldering basic knowledge and skills. 
●​ Students to explore real-world application connections with reverse-engineering of electrical devices. 
●​ Additional electronics related vocabulary. 



●​ Ohms law, resistors. 
 
 
 
 

Unit 7 

 
 
 

Desired Results 

Unit 7 Title: Manufacturing 

Unit Summary:  
Students will engage in an interdisciplinary STEAM science, technology, engineering, art, and mathematics production 
experience. Students will learn to safely use technology and tools, and additive and subtractive manufacturing 
methods. From design to distribution, students will draw on and deepen their knowledge from multiple disciplines as 
they produce culminating artifacts.  By the end of this unit, students will demonstrate a comprehensive understanding 
of contemporary production techniques and the interdisciplinary connections that drive innovation. 

Learning Standards 
NJSLS: 

●​ 7.RP.A.2 7.RP.A.2:  Recognize and represent proportional relationships between quantities. 
●​ 7.G.A.1: Solve problems involving scale drawings of geometric figures, including computing actual lengths and 

areas from a scale drawing and reproducing a scale drawing at a different scale. 
 
 

Interdisciplinary Connections 



Career Readiness, Life Literacies, & Key Skills (CLKS): 
●​ 9.2.8.CAP.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior 

affect income 
●​ 9.2.8.CAP.8: Compare education and training requirements, income potential, and primary duties of at least two 

jobs of interest. 
●​ 9.2.8.CAP.10: Evaluate how careers have evolved regionally, nationally, and globally 
●​ 7.RP.A.2 7.RP.A.2:  Recognize and represent proportional relationships between quantities. 
●​ 7.G.A.1: Solve problems involving scale drawings of geometric figures, including computing actual lengths and 

areas from a scale drawing and reproducing a scale drawing at a different scale. 
●​ MS-ETS1-1: Define the criteria and constraints of a design problem with sufficient precision to ensure a successful 

solution, taking into account relevant scientific principles and potential impacts on people and the natural 
environment that may limit possible solutions. 

●​ MS-ETS1-2: Evaluate competing design solutions using a systematic process to determine how well they meet the 
criteria and constraints of the problem. 

●​ MS-ETS1-3: Analyze data from tests to determine similarities and differences among several design solutions to 
identify the best characteristics of each that can be combined into a new solution to better meet the criteria for 
success. 

Computer Science & Design Thinking (CS & DT):  
 

●​ 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. 

●​ 8.2.5.NT.1: Troubleshoot a product that has stopped working and brainstorm ideas to correct the problem. 
●​ 8.2.5.NT.2: Identify new technologies resulting from the demands, values, and interests of individuals, businesses, 

industries, and societies. 
●​ 8.2.5.NT.3: Redesign an existing product for a different purpose in a collaborative team. 
●​ 8.2.5.NT.4: Identify how improvement in the understanding of materials science impacts technologies. 



●​ 8.2.5.ETW.1: Describe how resources such as material, energy, information, time, tools, people, and capital are 
used in products or systems. 

●​ 8.2.5.ETW.2: Describe ways that various technologies are used to reduce improper use of resources. 
●​ 8.2.5.ETW.3: Explain why human-designed systems, products, and environments need to be constantly 

monitored, maintained, and improved. 
●​ 8.2.5.ETW.4: Explain the impact that resources, such as energy and materials used to develop technology, have on 

the environment. 
●​ 8.2.5.ETW.5: Identify the impact of a specific technology on the environment and determine what can be done to 

increase positive effects and to reduce any negative effects, such as climate change. 
 
Interdisciplinary Connections:  

●​ 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. 

●​ 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. 

●​ 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. 

●​ 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. 

●​ 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: 
●​ How have manufacturing processes evolved with 

time? 

●​ What is the relationship between the engineering 
design process and the manufacturing process? 

●​ How do additive and subtractive processes differ? 

●​ How do proportional relationships and scale 
drawings ensure accuracy and precision in 
manufacturing? 

●​ In what ways do science, technology, engineering, 
art, and math connect to create innovative products? 

●​ How does computational thinking improve the way 
we design, test, and refine products? 

●​ What role do criteria and constraints play in making 
design decisions? 

●​ How does manufacturing impact people, 
communities, and the environment? 

Unit Enduring Understandings: 

●​ Early, simple, manual manufacturing methods 
have been replaced with modern, highly 
automated, precise, and efficient production 
systems. 

●​ Manufacturing brings the ideas and solutions 
developed through the design process to life. 

●​ Additive processes involve combining materials to 
create a final product, whereas subtractive 
manufacturing methods involve removing material 
to achieve the desired shape or form. 

●​ Accurate use of proportional relationships and scale 
drawings is essential to ensure that designs and 
final products meet specifications. 

●​ Science, technology, engineering, art, and 
mathematics work together to drive innovation and 
effective product development. 



●​ How can testing and evaluating prototypes lead to 
better solutions? 

●​ What skills and knowledge do designers and 
engineers need to bring a product from concept to 
distribution? 

 

●​ Computational thinking supports precise design, 
problem-solving, and iterative improvement in 
modern manufacturing. 

●​ Design criteria and constraints guide the 
development of solutions.​
 

●​ Manufacturing decisions impact people, 
communities, and the environment.​
 

●​ Testing and evaluating prototypes is a crucial part 
of refining designs. Combining the best ideas 
optimizes solutions.​
 

●​ Designers and engineers use a combination of 
technical knowledge, creativity, and 
problem-solving skills to move products from 
concept to finished goods.​
 

 

Vocabulary:  
raw materials, processed materials, finished goods, additive process, subtractive process, distribution, optimization,  
efficiency, packaging, marketing, optimization, proportional, ratio 
 

Students will be able to:  



●​ Demonstrate and explain additive and subtractive manufacturing processes. 
●​ Develop, critique, defend, and improve collaborative manufacturing systems for optimization. 
●​ Evaluate the impacts of manufacturing on the environment and society.  
●​ Create artifacts using technology tools. 
●​ Explain interdisciplinary STEAM connections to manufacturing. 
●​ Calculate measurement proportions. 

 

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ 
and People with Disabilities, Diversity, Equity & Inclusion [DEI]) 
 
Activities/Projects: 
Bath Bombs (Addative Process), Cricut Lanterns or Alternative Cricut/Laser Cutting Project (Subtractive Process), Pinball 
Machine (mechanical game or dispenser alternative project suggestions)  
 
Differentiation Strategies: 

●​ For Advanced Learners: Connect learning with authentic applications, increased rigor including calculating 
proportion for project scaling, assign advanced students as project leaders and machinery supervisors. 

●​ For Struggling Learners: Provide simple, step-by-step instructions with visuals of projects at that finished stage, 
video tutorials and heterogeneous grouping. 

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

 
Technology Practices:  
Safety: 
Students will demonstrate best safety practices while in the classroom, operating new tools and equipment. 



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 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:  
8.2.8.ETW.4: Compare the environmental effects of two alternative technologies devised to address climate change issues 
and use data to justify which choice is best. 
8.2.5.ETW.5: Identify the impact of a specific technology on the environment and determine what can be done to 
increase positive effects and to reduce any negative effects, such as 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: 
●​ Performance assessment, demonstrating safe use of tools, equipment, and machinery. 
●​ Do-Now and exit tickets (critical content on manufacturing processes, procedures and safety) 
●​ Student check-ins for understanding of manufacturing procedures. 
●​ Kahoot game for Manufacturing Unit Quiz. 
●​ Student self-assessments and progress monitoring on manufacturing projects given checklists and rubrics. 

Summative Assessments:  
●​ Project/Artifact assessment through rubric for each Manufacturing Project. 
●​ Manufacturing unit vocabulary assessments. 



●​ Manufacturing Unit quiz. 
Common Benchmark Assessments:  
Google Sites/Portfolio progress check updated with Manufacturing Projects. 
Vocabulary & Unit Quiz for Manufacturing. 
Performance Tasks - Safe handling of Manufacturing tools and equipment. 
Alternative Assessments: 
Design Journal/Progress Log (Google Docs) 
 

 
 

Core Instructional & Supplemental Materials  
Chromebooks, computer, Emblaser Laser, 3D Printer, Cricut, Project-Specific Consumable Materials 
Measuring tools, hand tools, Drill 
 
 
 

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:  

●​ Break down manufacturing projects with clear instructions and exemplars by step.  
●​ Provide a step-by-step tutorial of each manufacturing project tailored to each individual's ability. 
●​ Differentiated manufacturing project by ability level.  
●​ Assign students various stages of manufacturing assemblies. 

 
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 

 
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 crucial that all teachers can identify high-ability students who may require 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   
 
Project-specific strategies & practices:  

●​ Manufacturing equipment and assembly/line leaders. 
●​ Increased rigor and Lexile level relating to manufacturing processes and vocabulary. 
●​ Advanced manufacturing project extensions with added rigor and complexity. 
●​ Real-world connections to modern manufacturing practices. 

 
 
 

Unit 8 

 
 
 

Desired Results 

Unit 8 Title: 3D Design 

Unit Summary: Students will explore the fundamentals of 3D design and modeling using beginner-friendly digital tools 
such as the online platform Tinkercad. Students will learn to visualize, design, and create 3D objects, using a 3D printer, 
by applying principles of geometry, measurement, and spatial reasoning. 

Learning Standards 
NJSLS: 



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). 
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: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): 

●​ 7.RP.A.2 7.RP.A.2:  Recognize and represent proportional relationships between quantities. 
●​ 7.G.A.1: Solve problems involving scale drawings of geometric figures, including computing actual lengths and 

areas from a scale drawing and reproducing a scale drawing at a different scale. 
●​ MS-ETS1-1: Define the criteria and constraints of a design problem with sufficient precision to ensure a successful 

solution, taking into account relevant scientific principles and potential impacts on people and the natural 
environment that may limit possible solutions. 

●​ MS-ETS1-2: Evaluate competing design solutions using a systematic process to determine how well they meet the 
criteria and constraints of the problem. 

●​ MS-ETS1-3: Analyze data from tests to determine similarities and differences among several design solutions to 
identify the best characteristics of each that can be combined into a new solution to better meet the criteria for 
success. 

Computer Science & Design Thinking (CS & DT):  



●​ 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.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior 
affect income. 

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

●​ 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. 

●​ 8.2.5.NT.1: Troubleshoot a product that has stopped working and brainstorm ideas to correct the problem. 
●​ 8.2.5.NT.2: Identify new technologies resulting from the demands, values, and interests of individuals, businesses, 

industries, and societies. 
●​ 8.2.5.NT.3: Redesign an existing product for a different purpose in a collaborative team. 
●​ 8.2.5.NT.4: Identify how improvement in the understanding of materials science impacts technologies. 
●​ 8.2.5.ETW.1: Describe how resources such as material, energy, information, time, tools, people, and capital are 

used in products or systems. 
●​ 8.2.5.ETW.2: Describe ways that various technologies are used to reduce improper use of resources. 
●​ 8.2.5.ETW.3: Explain why human-designed systems, products, and environments need to be constantly 

monitored, maintained, and improved. 
●​ 8.2.5.ETW.4: Explain the impact that resources, such as energy and materials used to develop technology, have on 

the environment. 
●​ 8.2.5.ETW.5: Identify the impact of a specific technology on the environment and determine what can be done to 

increase positive effects and to reduce any negative effects, such as climate change. 
 
Interdisciplinary Connections:  
MS-PS2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist 
between objects exerting forces on each other even though the objects are not in contact. 



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: 
●​ What are the steps necessary to turn a concept into a 

3D model and design?  
●​ How do scale and measurements impact the outcome 

of a 3D design? 
●​ How does a digital tool like the online platform 

TinkerCad help us to design and ultimately create a 
real world model? 

●​ How can 3D design be used to solve real world 
problems and/or improve everyday life? 

●​ How can we apply the Engineering Design Process to 
the creation of a 3D design model? 

●​ Why is a coordinate system (X,Y,Z axis)and plane 
necessary to successfully design a 3D object digitally? 

●​ What type of empathic designs or assistive tools can 
be created using a 3D design? 

Unit Enduring Understandings: 
●​ 3D design requires accurate measurements, 

attention to scale, and precision 
●​ 3D design can be used to create empathic designs 

used to solve real-world problems 
●​ the Engineering Design Process, especially 

prototyping and iteration, is essential for the 
successful output of a 3D design 

●​ 3D design is a powerful tool used to solve problems, 
communicate and express ideas, and create 
functional or artistic objects 

Vocabulary: scale, precision, problem-solving, prototype, iteration, measurement, coordinate system, plane, empathic 
design, 3D modeling, CAD software 

Students will be able to:  
●​ use 3D design software (Tinkercad) to create basic digital models using a coordinate system 



●​ apply accurate measurements, scale, and proportions to create 3D designs 
●​ follow the Engineering Design Process (define, iterate, prototype, test) to develop a product or solution 
●​ design with both form and function in mind to meet specific user needs or solve a real-world problem 
●​ evaluate their own and others’ designs and make improvements based on teacher/peer feedback and testing 

Learning Activities & Differentiation: (Amistad & Holocaust, Asian American & Pacific Islanders, Climate Change, LGBTQ 
and People with Disabilities, Diversity, Equity & Inclusion [DEI]) 
 
Design Challenges 
Tinkercad products (keychain, cookie cutter, cake topper, earrings), Empathic TinkerCad design, 3D phone stand, 3D 
fidget spinner 
 
Differentiation Strategies: 

●​ For Advanced Learners: Increase rigor by having students reverse engineer complex objects in 3D space, increase 
criteria for projects, have students operate 3D printers independently as student leaders. 

●​ For Struggling Learners: Provide simple, step-by-step instructions with visuals of projects at that finished stage, 
video tutorials, challenge students with reverse-engineering simple objects. 

●​ 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: 
TinkerCad digital platform (understanding planes, connection to X,Y,Z axis and coordinate system) 
Reverse Engineering (3D design PI keychain) 
vocabulary quizzes 
preplan and reflection documentation noting evidence of iteration and problem solving 
peer feedback report 
Do Now and Exit tickets 
Summative Assessments:  
3D printing designs (cookie cutter, cake topper, earrings) 
Empathic Design (create, design, and print an assistive tool) 
artifact rubric  
digital or oral presentation documenting the design process from brainstorming to final model 
Common Benchmark Assessments: 
mini design project 



design proposal plan 
final project and reflection 
Alternative Assessments: 
3D printed phone stand  
3D printed fidget spinner  

 
 
 

Core Instructional & Supplemental Materials  
chromebooks 
TinkerCad online platform 
3D printer and printing supplies 
 
 

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  



-Simplified project criteria (e.g., fewer required features in the 3D model) 
-Use of pre-made templates in TinkerCad or partially completed models  

 
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 
-Reduce writing components in TinkerCad; allow oral or video responses 
-Focus 3D project on core design concepts rather than extended documentation 
 

 
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  
-Reduce project complexity (fewer features required in the TinkerCad model) 
-Provide a guided version of the project (teacher-designed structure with open customization)​
-Use of graphic organizers or design templates 

 
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.  
-Alternative ways to demonstrate knowledge of TinkerCad design (video explanation instead of a written report) 



-Reduced workload (fewer design features or documentation elements) 
-Use of printed 3D models rather than requiring students to use 3D software independently 
 
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   
-Open-ended design challenges (solve a real-world problem using 3D design) 
-Include design constraints or competitions (lowest material use, most efficient structure) 
-Encourage cross-curricular integration (math/geometry, architecture, history) 
-Research and replicate famous architectural or engineering structures 
-Require detailed project documentation (blueprints, iterations, prototype feedback) 
 

 
 
 


