
 

Board Approval Date: 8/15/2023 

Course Title: Robotics 

Course Description: Robotics builds upon the skills taught in the previous engineering courses and introduces students to a 
variety of topics in Robotics.   

 

Course Sequence & Pacing 

Estimated 
Number  

of Blocks 

Marking Period 1 Estimated 
Number  

of Blocks 

Marking Period 3 

4 Unit 1: Introduction to Robotics  
 

9 Unit 6: Industrial Robots 
 

11 Unit 2: Graphical  Code / Lego Battle Bots 
 

13 Unit 7: Animatronics 
  

7 Unit 3: G&M Code / Cartesian Robot 
 

  

Estimated 
Number  

of Blocks 

Marking Period 2 timated 
Number  

of Blocks 

Marking Period 4 

11 Unit 4: Analog & Digital Circuits 
 

22 Unit 8: Mechatronics 
 

11 Unit 5: Arduino   

 
 
 
Bou 
 
 
 



Stage 1 Desired Results 

Unit Title #1: Introduction to Robotics 
Unit Summary: The Introduction to Robotics unit will provide an overview of the origin of robotics.  This will include but not 
limited to the history of robotics, its connection to science fiction and what type of robots are being used and created.  This unit will 
also cover careers in the robotics and engineering fields.   

Unit Learning Targets 
NJSLS Standards:  
 8.1.12.CS.2: Model interactions between application software, system software, and hardware. 
 8.1.12.CS.3: Compare the functions of application software, system software, and hardware.  
8.1.12.CS.4: Develop guidelines that convey systematic troubleshooting strategies that others can use to identify and fix errors. 
9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas  
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product  or practice (e.g., 1.1.12acc.C1b, 2.2.12.PF.3).   
9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and  problem solving (e.g., 1.3E.12profCR3.a).   
 

Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities 
 
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.  

 
Computer Science & Design Thinking (CS & DT):   
8.2.12.ITH.1: Analyze a product to determine the impact that economic, political, social, and/or cultural factors have had on its design, 
including its design constraints. 

Interdisciplinary Connections ELA,  Math, VPA, etc  



RI.CR.9–10.1​
 Cite strong and thorough textual evidence and make relevant connections to support analysis of what the text says explicitly as well as 
inferences drawn from the text. 

RI.CI.9–10.2​
 Determine one or more central ideas of an informational text and analyze how it is developed and refined over the course of a text, 
including how it emerges and is shaped by specific details; provide an objective summary of the text. 

RI.MF.9–10.6​
 Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in 
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem. 

SL.9–10.4​
 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning 
and the organization, development, substance, and style are appropriate to purpose, audience, and task. 

Unit Essential Questions: (Open-ended, Higher-order, Thought 
Provoking) 
What is a robot? 

Why do robots need to gather information?  

 Can a robot ever be fully autonomous?  

Why do robots use predetermined programs?  

Can a robot learn?  

What are the ethical considerations with robotics? 

How has robotics evolved over time? 

Unit Enduring Understandings: (Statements that connect to EQ’s  
summarizing important ideas and core processes that are central to a 
discipline and have lasting value beyond the classroom) 
 
The field of robotics is built on previous technological advancements 
 
The field of robotics gets inspiration from science fiction and 
animals/creatures. 
 
Robots gather information through inputs such as sensors.  
 
Autonomous robots can gather information and interpret it to 
determine outputs.  
 
Robots follow the SPA sequence of Sense, Plan, Action  



What is the future of robotics? 

What is artificial intelligence (AI)? 

 
Robots cannot reason, they must follow guidelines set by writing 
specific programs.  
 
The field of robotics incorporates many different areas of 
engineering, science and technology. 
 
Sensors allow robots to interact with the world. 
 
Artificial intelligence (AI) is the science and engineering of making 
intelligent machines. 
 
Many experts believe that AI is the future of robotics. 
 
Many experts believe robotics is the future of manufacturing. 

Students will know: (Content, Noun) 
 

That robotics has its origin in science fiction. 

That the field of robotics is growing. 

That a variety of engineering disciplines are needed in the robotics 
field. 

Vocabulary: Leonardo da Vinci, Automata, Automated Guided 
Vehicle, Nikola Tesla, biomimetic,  Karl Capek, SCARA,  
Controller,  Ctesibius, Cartesian Robot,  autonomous,  George 
Devol,  Archytas,  Sense-Think -Act,  robota,  Cobot,  Inputs,  
Articulated Arm Robot,  Outputs,  Unimate,  Isaac Asimov, 
DARPA 

Students will be able to: (Verb Bloom’s Taxonomy) 

Explain what a robot is. 
 
Describe the difference between autonomous and non-autonomous 
robots.  
 
Develop an SPA sequence of events for completing a simple task.  
 
Develop an SPA sequence of events for a robot to complete a simple 
task.  
 
Research an existing robot and create a report on its design and 
functions.  
 
 
 



 
 

 
  

Stage 2 Assessment Evidence 
 
Summative Assessments:  
Project presentation on a robot 
Vocabulary quiz 
 

 
Formative Assessments:  
Research on types of robots 
Class discussions 
Creation of a resume 
 
Common Benchmark Assessments: 
Presentation of robot research 
 
Alternative Assessments:  
Verbal discussion on robot research 
 

Stage 3 Learning Plan 

Standard Skill Learning Activities & Differentiation 
(Asian American & Pacific Islanders,  
LGBTQ and People with Disabilites,  
Diversity, Equity & Inclusion [DEI],) 

Timeframe 
(Blocks) 

8.2.12.ED.2 
8.2.12.NT.1 

Explain how the proper use of line 
types, 2D drawing formats, proper ●​ Review past knowledge of line types 

2 



9.4.12.CT.1 
9.2.12.CAP.2 

sketching techniques and the use of 
dial calipers will increase an 
engineer's productivity and reduce 
errors.  

●​ Review past knowledge of sketching and  2D 

drawings 

●​ Discuss the use of dial calipers 

●​ Creation of hand sketches  
 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Build on past knowledge of 3D 
modeling and discuss different ways 
of creating a variety of objects. 
 
Explain how the variety of hole types 
are used and created in 3D 
modeling. 

●​ Review past knowledge of 3D modeling 

●​ Creation of 3D Modeling with advanced features 

●​ Creation of various hole types  

●​ Creation of 3D models from measuring, sketching, 

and detailing hand drawings  

4 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
drawing will communicate 
information to others more effectively 

●​ Creation of detail drawings from 3D models to 
industry standards 

 
 

3 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
assembly drawing will communicate 
information to others more effectively 

●​ Creation of assemblies utilizing different 3D 
models 

●​ Discuss the different ways of creating an 
exploded view with the end user in mind  
 

 

3 

    
 
 
 

Core Instructional & Supplemental Materials  
(including various levels of texts) 

Texts/Resources Notes 



Desktops / laptops / chromebooks 
Projector and accessories 
Google suite of apps 
 
 

 

 

 
 

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 including IEP & 504:  
Specific examples applied to the unit 

●​ Use of visual and multisensory formats 
●​ Use of assisted technology  
●​ Use of prompts  
●​ Modification of content and student products  
●​ Testing accommodations  
●​ Authentic assessments  

 
Specific Strategies and Practices that Support Gifted & Talented Students:  
Specific examples applied to the unit 

●​ Adjusting the pace of lessons  
●​ Curriculum compacting  
●​ Inquiry-based instruction  
●​ Independent study  
●​ Higher-order thinking skills  
●​ Interest-based content  
●​ Student-driven instruction  
●​ Real-world problems and scenarios  

 
Specific Strategies and Practices that Support English Language Learners:  



Specific examples applied to the unit 
●​ Pre-teaching of vocabulary and concepts  
●​ 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  
●​ Sentence frames  
●​ Think-pair-share  
●​ Cooperative learning groups 

 
 
 
 
Bou 
 
 
 

Stage 1 Desired Results 

Unit Title #2: Graphical  Code / Lego Battle Bots 
Unit Summary: The Graphical  Code / Lego Battle Bots unit is an introductory unit that allows the class to become familiar with 
components of a robot and how to perform simple tasks using a graphical based programming language. 

Unit Learning Targets 
NJSLS Standards:  
8.1.12.CS.2: Model interactions between application software, system software, and hardware. 

8.1.12.CS.3: Compare the functions of application software, system software, and hardware.  

8.1.12.CS.4: Develop guidelines that convey systematic troubleshooting strategies that others can use to identify and fix errors. 

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas  

9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product  or practice (e.g., 1.1.12acc.C1b, 2.2.12.PF.3).   



9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and  problem solving (e.g., 1.3E.12profCR3.a).  

Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities 
 
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.  

Computer Science & Design Thinking (CS & DT):   
• 8.2.12.NT.2: Redesign an existing product to improve form or function.  

Interdisciplinary Connections ELA,  Math, VPA, etc  

RI.CR.9–10.1​
 Cite strong and thorough textual evidence and make relevant connections to support analysis of what the text says explicitly as well as 
inferences drawn from the text. 

RI.CI.9–10.2​
 Determine one or more central ideas of an informational text and analyze how it is developed and refined over the course of a text, 
including how it emerges and is shaped by specific details; provide an objective summary of the text. 

RI.MF.9–10.6​
 Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in 
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem. 

SL.9–10.4​
 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning 
and the organization, development, substance, and style are appropriate to purpose, audience, and task. 

 

Unit Essential Questions: (Open-ended, Higher-order, Thought 
Provoking) 
 
 How does a robot work? 

Unit Enduring Understandings: (Statements that connect to EQ’s  
summarizing important ideas and core processes that are central to a 
discipline and have lasting value beyond the classroom) 
 



How can a robot sense the world around it? 

Why are there rules, such as specific formatting, when writing 

programs for robots? 

How can infinite loops be prevented? 

How can variables be used with functions to provide control? 

 

 

 Robots must be told what to do through written codes called 
programs. 
 
Programming allows a robot to sense the world around it and take 
predetermined actions based on its environment. 
 
A programming language follows specific rules so that the robot 
interface can properly interpret the code. 
 
A program must be written to accommodate for every possible 
scenario to avoid infinite loops. 
 
Many functions in a program contain variables that can be adjusted to 
provide fine control of outputs. 
 

Students will know: (Content, Noun) 
Sensors allow a robot to find out information about the environment 
around. 

Motors, lights and sounds allow a robot to do something in the 
environment. 

Software is needed to work together.  

Sensors are input devices. 

Motors, lights and speakers are output devices. 

 

Students will be able to: (Verb Bloom’s Taxonomy) 

Handwrite a script for a robot to follow that accounts for multiple 
scenarios. 
 
Write a program using the Lego interface that can control an output. 
 
Write a program using the Lego interface that can interpret inputs. 
 
Create a program that can interpret multiple inputs and control 
multiple outputs. 
 

 
  

Stage 2 Assessment Evidence 
 



Summative Assessments:  
Creation of code to perform specific functions 
Vocabulary quizzes 
Project presentation or report 
 

 
Formative Assessments:  
Creation of code to perform specific functions 
Creation of code to have robot utilize both inputs and outputs to perform a function 
Classroom discussions 
 
 
Common Benchmark Assessments: 
Creation of  code to perform specific functions 
 
Alternative Assessments:  
Multimedia presentation on design project 
 

Stage 3 Learning Plan 

Standard Skill Learning Activities & Differentiation 
(Asian American & Pacific Islanders,  
LGBTQ and People with Disabilites,  
Diversity, Equity & Inclusion [DEI],) 

Timeframe 
(Blocks) 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how the proper use of line 
types, 2D drawing formats, proper 
sketching techniques and the use of 
dial calipers will increase an 
engineer's productivity and reduce 
errors.  

●​ Review past knowledge of line types 

●​ Review past knowledge of sketching and  2D 

drawings 

●​ Discuss the use of dial calipers 

2 



●​ Creation of hand sketches  
 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Build on past knowledge of 3D 
modeling and discuss different ways 
of creating a variety of objects. 
 
Explain how the variety of hole types 
are used and created in 3D 
modeling. 

●​ Review past knowledge of 3D modeling 

●​ Creation of 3D Modeling with advanced features 

●​ Creation of various hole types  

●​ Creation of 3D models from measuring, sketching, 

and detailing hand drawings  

4 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
drawing will communicate 
information to others more effectively 

●​ Creation of detail drawings from 3D models to 
industry standards 

 
 

3 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
assembly drawing will communicate 
information to others more effectively 

●​ Creation of assemblies utilizing different 3D 
models 

●​ Discuss the different ways of creating an 
exploded view with the end user in mind  
 

 

3 

    
 
 
 

Core Instructional & Supplemental Materials  
(including various levels of texts) 

Texts/Resources Notes 
Teacher provided videos on Lego EV3 hardware and coding in Graphical  
YouTube videos on  Lego EV3 hardware and coding in Graphical  
Desktops / laptops / chromebooks 
Graphical Lego programming software 
EV3 Hardware 

 



 
 

 
 

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 including IEP & 504:  
Specific examples applied to the unit 

●​ Use of visual and multisensory formats 
●​ Use of assisted technology  
●​ Use of prompts  
●​ Modification of content and student products  
●​ Testing accommodations  
●​ Authentic assessments  

 
Specific Strategies and Practices that Support Gifted & Talented Students:  
Specific examples applied to the unit 

●​ Adjusting the pace of lessons  
●​ Curriculum compacting  
●​ Inquiry-based instruction  
●​ Independent study  
●​ Higher-order thinking skills  
●​ Interest-based content  
●​ Student-driven instruction  
●​ Real-world problems and scenarios  

 
Specific Strategies and Practices that Support English Language Learners:  
Specific examples applied to the unit 

●​ Pre-teaching of vocabulary and concepts  
●​ 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  
●​ Sentence frames  
●​ Think-pair-share  
●​ Cooperative learning groups 

 
 
 
 
 
Bou 
 
 
 

Stage 1 Desired Results 

Unit Title #3: G&M Code / Cartesian Robot 
Unit Summary: The G & M Code / Cartesian Robot unit introduces students to the most basic robot that only moves in 3 linear 
directions (X, Y, Z).  Students will program a CNC wood router, which is in essence a cartesian robot in an industry used language 
called G & M code. 

Unit Learning Targets 
NJSLS Standards:  

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 
safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., materials, energy, tools, capital, labor). 
 

Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities 
 
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.  



 
Computer Science & Design Thinking (CS & DT):   
• 8.2.12.NT.2: Redesign an existing product to improve form or function.  

Interdisciplinary Connections ELA,  Math, VPA, etc  

RI.CR.9–10.1​
 Cite strong and thorough textual evidence and make relevant connections to support analysis of what the text says explicitly as well as 
inferences drawn from the text. 

RI.CI.9–10.2​
 Determine one or more central ideas of an informational text and analyze how it is developed and refined over the course of a text, 
including how it emerges and is shaped by specific details; provide an objective summary of the text. 

RI.MF.9–10.6​
 Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in 
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem. 

SL.9–10.4​
 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning 
and the organization, development, substance, and style are appropriate to purpose, audience, and task. 

Unit Essential Questions: (Open-ended, Higher-order, Thought 
Provoking) 
 
 How does a cartesian robot work? 

How can you make the robot perform a function? 

How can you operate the CNC router in a safe manner? 

Unit Enduring Understandings: (Statements that connect to EQ’s  
summarizing important ideas and core processes that are central to a 
discipline and have lasting value beyond the classroom) 
 
All equipment has limitations that should not be exceeded. 

CNC routers will only follow a sequential program. 
 
G&M code is composed of basic letters and numbers that correspond 
to specific actions. 
 



How does the format of lines of code affect the function of the 

robot? 

Equipment utilizes sensors to determine where the cutting tool is. 
 
Robots utilize multiple coordinated systems to be accurate. 

Students will know: (Content, Noun) 
That the spindle holds the cutting tool. 

End mills cut when plunged into material and when moving side to 
side. 

“Speed” refers to how fast the tool is spinning in rpm (revolutions / 
minute) 

“Feed” refers to how fast the tool moves left and right 

Speed and Feed rates can be calculated based on the material being 
cut and the tool being used. 

Safety rules need to be followed to prevent injury and machine 
damage.  

Sensors are input devices. 

 

Students will be able to: (Verb Bloom’s Taxonomy) 

Program the cnc router to follow a simple design utilizing straight 
lines. 
 
Program the cnc router to follow a simple design utilizing curved 
lines. 
 
Calculate proper speeds and feeds for the cnc router to utilize. 
 
Determine the best cutting tool for an application. 
 
Operate the CNC router in a safe and functional manner. 
 
 
 

 
  

Stage 2 Assessment Evidence 
 
Summative Assessments:  
Final Design Project 
Vocabulary quizzes 
G&M Code quiz 
Speed and Feed quiz 



Project presentation or report 
 

 
Formative Assessments:  
Linear Interpolation project 
Circular Interpolation project 
Classroom discussions 
 
 
Common Benchmark Assessments: 
Creation of  code to perform specific functions 
 
Alternative Assessments:  
Multimedia presentation on design project 
 

Stage 3 Learning Plan 

Standard Skill Learning Activities & Differentiation 
(Asian American & Pacific Islanders,  
LGBTQ and People with Disabilites,  
Diversity, Equity & Inclusion [DEI],) 

Timeframe 
(Blocks) 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how the proper use of line 
types, 2D drawing formats, proper 
sketching techniques and the use of 
dial calipers will increase an 
engineer's productivity and reduce 
errors.  

●​ Review past knowledge of line types 

●​ Review past knowledge of sketching and  2D 

drawings 

●​ Discuss the use of dial calipers 

●​ Creation of hand sketches  
 

2 



8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Build on past knowledge of 3D 
modeling and discuss different ways 
of creating a variety of objects. 
 
Explain how the variety of hole types 
are used and created in 3D 
modeling. 

●​ Review past knowledge of 3D modeling 

●​ Creation of 3D Modeling with advanced features 

●​ Creation of various hole types  

●​ Creation of 3D models from measuring, sketching, 

and detailing hand drawings  

4 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
drawing will communicate 
information to others more effectively 

●​ Creation of detail drawings from 3D models to 
industry standards 

 
 

3 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
assembly drawing will communicate 
information to others more effectively 

●​ Creation of assemblies utilizing different 3D 
models 

●​ Discuss the different ways of creating an 
exploded view with the end user in mind  
 

 

3 

 
 
 

Core Instructional & Supplemental Materials  
(including various levels of texts) 

Texts/Resources Notes 
Teacher provided videos on CNC router and G&M code 
YouTube videos on CNC router and G&M code 
Desktops / laptops / chromebooks 
Google Docs or NotePad software 
G&M Code Emulator 
CNC router 
Flash drive/memory stick 
Various cutting tools 

 



VCarvePro design software 
 
 

 
 

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 including IEP & 504:  
Specific examples applied to the unit 

●​ Use of visual and multisensory formats 
●​ Use of assisted technology  
●​ Use of prompts  
●​ Modification of content and student products  
●​ Testing accommodations  
●​ Authentic assessments  

 
Specific Strategies and Practices that Support Gifted & Talented Students:  
Specific examples applied to the unit 

●​ Adjusting the pace of lessons  
●​ Curriculum compacting  
●​ Inquiry-based instruction  
●​ Independent study  
●​ Higher-order thinking skills  
●​ Interest-based content  
●​ Student-driven instruction  
●​ Real-world problems and scenarios  

 
Specific Strategies and Practices that Support English Language Learners:  
Specific examples applied to the unit 

●​ Pre-teaching of vocabulary and concepts  
●​ 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  
●​ Sentence frames  
●​ Think-pair-share  
●​ Cooperative learning groups 

 
 
 
 
 
Bou 
 
 
 

Stage 1 Desired Results 

Unit Title #4: Analog & Digital Circuits 
Unit Summary: The Analog & Digital Circuits unit reinforces student’s knowledge of basic circuits and introduces them to digital 
circuitry.  Students will become familiar with breadboarding and soldering components together that they designed.  Students will 
expand their knowledge into what a digital circuit is and how to utilize integrated circuits into a design.  

Unit Learning Targets 
NJSLS Standards:  

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 
safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

 

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas  

9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product  or practice (e.g., 1.1.12acc.C1b, 2.2.12.PF.3).   

9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and  problem solving (e.g., 1.3E.12profCR3.a).   
 



Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities 
 
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.  

 
Computer Science & Design Thinking (CS & DT):   
8.2.12.ED.2: Create scaled engineering drawings for a new product or system and make modification to increase optimization based on 
feedback. 

Interdisciplinary Connections ELA,  Math, VPA, etc  

RI.CR.9–10.1​
 Cite strong and thorough textual evidence and make relevant connections to support analysis of what the text says explicitly as well as 
inferences drawn from the text. 

RI.CI.9–10.2​
 Determine one or more central ideas of an informational text and analyze how it is developed and refined over the course of a text, 
including how it emerges and is shaped by specific details; provide an objective summary of the text. 

RI.MF.9–10.6​
 Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in 
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem. 

SL.9–10.4​
 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning 
and the organization, development, substance, and style are appropriate to purpose, audience, and task. 

Unit Essential Questions: (Open-ended, Higher-order, Thought 
Provoking) 
 
How is an electrical circuit similar to a water pipe?  
 

Unit Enduring Understandings: (Statements that connect to EQ’s  
summarizing important ideas and core processes that are central to a 
discipline and have lasting value beyond the classroom) 

A circuit consists of a power source, a load and a conductor. 



How are voltage, resistance and current related in an electrical 
circuit?  
 
How are electrical circuits a part of everyday life?  
 
How can an electrical circuit be controlled?  

Why is it important to express very large and very small numbers in 
proper scientific, engineering and Systems International (SI) 
notation? 

What is the difference between analog and digital circuits? 

What are the characteristics that categorize integrated circuits? 

What are the steps for troubleshooting digital electronics circuits? 

What are the uses for monostable and astable circuits? 

How are various digital chips used in everyday products? 
 
What are the safety issues that need to be taken into consideration 
when creating electrical circuits? 

 Voltage, current and resistance are related and their values in a 
circuit are reliant on one another.  

Electricity is a form of energy that can be transformed by moving 
electric charges doing work in various devices.  

 A potential difference has to be maintained in order to move charges 
between two points. 

 There are many components that can be arranged in many ways to 
control circuits. 

Analog circuits are systems that contain a continuously variable 
signal. 

Analog signals have an infinite range of values.  

Engineers and technicians use scientific notation, engineering 
notation, and Systems International (SI) notation to conveniently 
write very large or very small numbers frequently encountered when 
working with electronics. 

Digital electronic circuits typically have only two values of “on”, or 
one, and “off”, or zero. These values can also be listed as low and 
high. 

Integrated circuits are categorized by their underlying circuitry, scale 
of integration, and packaging style. 

A monostable circuit has two states, low and high. The circuit stays 
in the low phase until it is triggered then it changes to the high phase 
for one cycle. 

 An astable circuit continually switches between its low and high 
phases. 



 Even complex devices can be created using relatively simple circuits 
and digital chips. 
 

Students will know: (Content, Noun) 
Electrons flow through wires similarly to water flowing in a pipe 

Basic electrical components can be put together to perform different 
functions. 

Resistors restrict the flow of electrons. 

The transistor revolutionized the field of digital electronics. 

Ohms law can be used to determine voltage, resistance and 
amperage in a circuit. 

Multimeters can measure voltage, resistance and amperage in a 
circuit. 

Integrated circuits can be used with simple electronic components 
to perform more complicated tasks. 

 

Vocabulary: AWG, Battery, Capacitor, Conductor, DIP, Diode, Dual 
In-Line Solder Socket (for an IC), Electrolytic Capacitor, Electron, 
Engineering Notation, Fuse, IC, Insulator, LED, Multimeter, Ohms, 
Resistor, Semiconductor, Seven Segment Display, SI Notation, 
Solder, Soldering Iron, Tinning, Volts, Zener Diode 

Students will be able to: (Verb Bloom’s Taxonomy) 
Calculate voltage, current and resistance in an electrical circuit.  

Operate a multimeter to record electrical measurements in a circuit.  

Create an  electrical circuit given a written description of it.  

Create schematic diagrams of electrical circuits.  

Create a physical electrical circuit using a schematic diagram as a 
guide. 

Manipulate an electrical circuit to change its characteristics and 
output. 

Express numbers in scientific notation, engineering notation, and 
System International (SI) notation. 

Identify commonly used electronic components given their part 
number or schematic symbol. 

Create physical circuits that incorporate integrated circuits using 
written descriptions and schematic diagrams. 

Create schematic diagrams of circuits that contain integrated circuits. 

Construction monostable and astable circuits using a 555 timer. 

Manipulate monostable and astable circuits to adjust their output. 

 



  

Stage 2 Assessment Evidence 
 
Summative Assessments:  
Final Design Project 
Vocabulary quizzes 
Circuit calculation quiz 
Drawing schematic diagrams 
Constructing physical circuits 
Utilizing a multimeter to verify circuit calculations 
Project presentation or report 
 

 
Formative Assessments:  
Identification of electrical components 
Constructing physical circuits 
Completion of electrical labs 
Classroom discussions 
 
 
Common Benchmark Assessments: 
Analog and Digital Test 
 
Alternative Assessments:  
Multimedia presentation on design project 
 

Stage 3 Learning Plan 

Standard Skill Learning Activities & Differentiation Timeframe 
(Blocks) 



(Asian American & Pacific Islanders,  
LGBTQ and People with Disabilites,  
Diversity, Equity & Inclusion [DEI],) 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how the proper use of line 
types, 2D drawing formats, proper 
sketching techniques and the use of 
dial calipers will increase an 
engineer's productivity and reduce 
errors.  

●​ Review past knowledge of line types 

●​ Review past knowledge of sketching and  2D 

drawings 

●​ Discuss the use of dial calipers 

●​ Creation of hand sketches  
 

2 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Build on past knowledge of 3D 
modeling and discuss different ways 
of creating a variety of objects. 
 
Explain how the variety of hole types 
are used and created in 3D 
modeling. 

●​ Review past knowledge of 3D modeling 

●​ Creation of 3D Modeling with advanced features 

●​ Creation of various hole types  

●​ Creation of 3D models from measuring, sketching, 

and detailing hand drawings  

4 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
drawing will communicate 
information to others more effectively 

●​ Creation of detail drawings from 3D models to 
industry standards 

 
 

3 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
assembly drawing will communicate 
information to others more effectively 

●​ Creation of assemblies utilizing different 3D 
models 

●​ Discuss the different ways of creating an 
exploded view with the end user in mind  
 

 

3 

    
 
 



Core Instructional & Supplemental Materials  
(including various levels of texts) 

Texts/Resources Notes 
Teacher provided videos on analog/digital circuits 
YouTube videos on on analog/digital circuits 
Electrical components  
Digital electronics chips 
Multimeters 
Electrical prototyping tools 
Electrical prototyping materials 

 

 

 
 

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:  
Specific examples applied to the unit 

●​ Use of visual and multisensory formats 
●​ Use of assisted technology  
●​ Use of prompts  
●​ Modification of content and student products  
●​ Testing accommodations  
●​ Authentic assessments  

 
Specific Strategies and Practices that Support Gifted & Talented Students:  
Specific examples applied to the unit 

●​ Adjusting the pace of lessons  
●​ Curriculum compacting  
●​ Inquiry-based instruction  
●​ Independent study  
●​ Higher-order thinking skills  



●​ Interest-based content  
●​ Student-driven instruction  
●​ Real-world problems and scenarios  

 
Specific Strategies and Practices that Support English Language Learners:  
Specific examples applied to the unit 

●​ Pre-teaching of vocabulary and concepts  
●​ 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  
●​ Sentence frames  
●​ Think-pair-share  
●​ Cooperative learning groups 

 
 
Bou 
 
 
 

Stage 1 Desired Results 

Unit Title #5: Arduino 
Unit Summary: The Arduino unit will expand student’s knowledge of programming from a graphical manner to that of a text 
based C# program.  Once students acquire the basics, students will be able to create a DIY project of their own utilizing various 
input sensors and outputs to control a device.  This unit will incorporate 3D modeling, reinforce the analog and digital unit and add 
programming.  

Unit Learning Targets 
NJSLS Standards:  

8.1.12.CS.2: Model interactions between application software, system software, and hardware. 

 8.1.12.CS.3: Compare the functions of application software, system software, and hardware.  



 8.1.12.CS.4: Develop guidelines that convey systematic troubleshooting strategies that others can use to identify and fix errors. 

8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using constructs such as procedures, modules, and/or objects. 
8.1.12.AP.6: Create artifacts by using procedures within a program, combinations of data and procedures, or independent but interrelated programs.  

8.2.12.ITH.2: Propose an innovation to meet future demands supported by an analysis of the potential costs, benefits, trade-offs, and risks related to the 
use of the innovation. 

 8.2.12.ITH.3: Analyze the impact that globalization, social media, and access to open source technologies has had on innovation and on a society’s 
economy, politics, and culture.  

9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas  

9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product  or practice (e.g., 1.1.12acc.C1b, 2.2.12.PF.3).   

9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and  problem solving (e.g., 1.3E.12profCR3.a).   

9.4.12.IML.3: Analyze data using tools and models to make valid and reliable claims, or to  determine optimal design solutions (e.g., S-ID.B.6a., 
8.1.12.DA.5, 7.1.IH.IPRET.8) 

 9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations  for an intended audience (e.g., S-ID.B.6b, 
HS-LS2-4). 
 

Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities 
 
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.  

 
Computer Science & Design Thinking (CS & DT):   
• 8.2.12.ITH.2: Propose an innovation to meet future demands supported by an analysis of the potential costs, benefits, trade-offs, and risks 
related to the use of the innovation.  

Interdisciplinary Connections ELA,  Math, VPA, etc  



RI.CR.9–10.1​
 Cite strong and thorough textual evidence and make relevant connections to support analysis of what the text says explicitly as well as 
inferences drawn from the text. 

RI.CI.9–10.2​
 Determine one or more central ideas of an informational text and analyze how it is developed and refined over the course of a text, 
including how it emerges and is shaped by specific details; provide an objective summary of the text. 

RI.MF.9–10.6​
 Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in 
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem. 

SL.9–10.4​
 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning 
and the organization, development, substance, and style are appropriate to purpose, audience, and task. 

Unit Essential Questions: (Open-ended, Higher-order, Thought 
Provoking) 
 
What is the purpose of variables? 

What type of values can be assigned to variables? 

How can multiple variables be used for the same output? 

How can variables be used by a robot to interpret and react to the 
environment around them? 

What advantages does the use of text-based code have over 
block-based code? 

 

 
 

Unit Enduring Understandings: (Statements that connect to EQ’s  
summarizing important ideas and core processes that are central to a 
discipline and have lasting value beyond the classroom) 
 

Variables are places to store values (such as sensor readings) for later 
use, or for use in calculations. 

All variables must be introduced at the beginning of a program. 

All variables need to be assigned a value. 

Multiple variables can be used for a single mechanical system so that 
different outputs can be attained. 

Text-based code requires the use of formal syntax in order to function 
properly. 

 



Students will know: (Content, Noun) 
 

That text based code, like C#, have greater capabilities than 
graphical programming languages. 

Vocabulary: analog, anode, argument, analog to digital converter, 
baud, binary, cathode, constant, digital, floating point, GUI,  high,  
inputs, integer, low, outputs, photoresistor, pseudocode, pulse width 
modulation, variable, solid state device 

 

Students will be able to: (Verb Bloom’s Taxonomy) 
Add variables to a computer program. 

Create codes that reference variables to determine output. 

Develop computer programs that involve the use of multiple variable 
types. 

Design a computer program with multiple variables that performs 
specific tasks. 

Design a computer program that uses multiple input sensors and 
Boolean logic. 

Design a program that utilizes sensors to interpret an environment 
and make decisions based on the data. 

 
  

Stage 2 Assessment Evidence 
 
Summative Assessments:  
Final Design Project 
Vocabulary quizzes 
Constructing both physical and virtual circuits 
Project presentation or report 
Designing a program with multiple inputs and outputs  

 
Formative Assessments:  
Creation and modification of programs 
Creation of virtual models (both hardware and coding) 
 
 



Common Benchmark Assessments: 
Creation of a virtual/real system including both hardware and written code. 
 
Alternative Assessments:  
Multimedia or video presentation on design project 
 

Stage 3 Learning Plan 

Standard Skill Learning Activities & Differentiation 
(Asian American & Pacific Islanders,  
LGBTQ and People with Disabilites,  
Diversity, Equity & Inclusion [DEI],) 

Timeframe 
(Blocks) 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how the proper use of line 
types, 2D drawing formats, proper 
sketching techniques and the use of 
dial calipers will increase an 
engineer's productivity and reduce 
errors.  

●​ Review past knowledge of line types 

●​ Review past knowledge of sketching and  2D 

drawings 

●​ Discuss the use of dial calipers 

●​ Creation of hand sketches  
 

2 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Build on past knowledge of 3D 
modeling and discuss different ways 
of creating a variety of objects. 
 
Explain how the variety of hole types 
are used and created in 3D 
modeling. 

●​ Review past knowledge of 3D modeling 

●​ Creation of 3D Modeling with advanced features 

●​ Creation of various hole types  

●​ Creation of 3D models from measuring, sketching, 

and detailing hand drawings  

4 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 

Explain how a proper engineering 
drawing will communicate 
information to others more effectively 

●​ Creation of detail drawings from 3D models to 
industry standards 

 
 

3 



9.2.12.CAP.2 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
assembly drawing will communicate 
information to others more effectively 

●​ Creation of assemblies utilizing different 3D 
models 

●​ Discuss the different ways of creating an 
exploded view with the end user in mind  
 

 

3 

    
 
 

Core Instructional & Supplemental Materials  
(including various levels of texts) 

Texts/Resources Notes 
Teacher provided videos on the use of Arduino 
YouTube videos on the use of Arduino 
Desktop/laptop computers 
Various Electrical components 
Arduino boards 
Arduino sensors and peripherals  

 

 

 
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 including IEP & 504:  
Specific examples applied to the unit 

●​ Use of visual and multisensory formats 
●​ Use of assisted technology  
●​ Use of prompts  
●​ Modification of content and student products  
●​ Testing accommodations  



●​ Authentic assessments  
 
Specific Strategies and Practices that Support Gifted & Talented Students:  
Specific examples applied to the unit 

●​ Adjusting the pace of lessons  
●​ Curriculum compacting  
●​ Inquiry-based instruction  
●​ Independent study  
●​ Higher-order thinking skills  
●​ Interest-based content  
●​ Student-driven instruction  
●​ Real-world problems and scenarios  

 
Specific Strategies and Practices that Support English Language Learners:  
Specific examples applied to the unit 

●​ Pre-teaching of vocabulary and concepts  
●​ 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  
●​ Sentence frames  
●​ Think-pair-share  
●​ Cooperative learning groups 

 
 
 
 
Bou 
 
 
 

Stage 1 Desired Results 

Unit Title #6: Industrial Robots 



Unit Summary: The Industrial Robot unit will introduce students to an articulated arm robot which is used in every automated 
factory in the world.  Students will utilize the robots in a similar fashion to industry but in a smaller scale with end of arm effectors 
ranging from grippers, to suction cups to lasers.  Students will be able to operate the robots using a graphical interface making 
students able to complete tasks more efficiently.   

Unit Learning Targets 
NJSLS Standards:  
8.1.12.CS.2: Model interactions between application software, system software, and hardware. 
8.1.12.CS.3: Compare the functions of application software, system software, and hardware.  
8.1.12.CS.4: Develop guidelines that convey systematic troubleshooting strategies that others can use to identify and fix errors. 
8.1.12.IC.3: Predict the potential impacts and implications of emerging technologies on larger social, economic, and political structures, using evidence 
from credible sources. 
 

Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities 
 
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.  

 
Computer Science & Design Thinking (CS & DT):   
8.2.12.ED.3: Evaluate several models of the same type of product and make recommendations for a new design based on a cost 
benefit analysis.  
Interdisciplinary Connections ELA,  Math, VPA, etc  

RI.CR.9–10.1​
 Cite strong and thorough textual evidence and make relevant connections to support analysis of what the text says explicitly as well as 
inferences drawn from the text. 



RI.CI.9–10.2​
 Determine one or more central ideas of an informational text and analyze how it is developed and refined over the course of a text, 
including how it emerges and is shaped by specific details; provide an objective summary of the text. 

RI.MF.9–10.6​
 Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in 
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem. 

SL.9–10.4​
 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning 
and the organization, development, substance, and style are appropriate to purpose, audience, and task. 

Unit Essential Questions: (Open-ended, Higher-order, Thought 
Provoking) 
 
How does the selection of a robot's end effector improve the 
functionality of a robot application?  

How does inertia affect a robot’s accuracy and precision. 
 
Why should safety be designed into every robot application? 
 
How can automated processes improve energy efficiency and 
environmental sustainability? 
 
Is it better to use robots than humans in manufacturing plants? 

Unit Enduring Understandings: (Statements that connect to EQ’s  
summarizing important ideas and core processes that are central to a 
discipline and have lasting value beyond the classroom) 
 

The end effector is chosen specifically for each application. 
 
The inertia of a robot needs to be addressed in every application to 
increase its accuracy and precision. 
 
Safety of equipment and personnel need to be considered in all robot 
applications. 
 
Robots need to be implemented on a case by case basis. 

Students will know: (Content, Noun) 
The different parts of an articulated arm robot. 

How to program a robot to perform a variety of tasks. 

Students will be able to: (Verb Bloom’s Taxonomy) 
 

Evaluate an application and create a robot application to address it. 

 



Vocabulary: articulated arm robot, end effector, work cell, work 
envelope, servo. 

 
  

Stage 2 Assessment Evidence 
 
Summative Assessments:  
Final Design Project 
Vocabulary quizzes 
Completion of Dobot projects 

 
Formative Assessments:  
Creation of project sequences for a Dobot 
Verbal discussion 
 
 
Common Benchmark Assessments: 
Completion of Dobot projects 
 
Alternative Assessments:  
Multimedia or video presentation on design project 
 

Stage 3 Learning Plan 

Standard Skill Learning Activities & Differentiation 
(Asian American & Pacific Islanders,  
LGBTQ and People with Disabilites,  
Diversity, Equity & Inclusion [DEI],) 

Timeframe 
(Blocks) 



8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how the proper use of line 
types, 2D drawing formats, proper 
sketching techniques and the use of 
dial calipers will increase an 
engineer's productivity and reduce 
errors.  

●​ Review past knowledge of line types 

●​ Review past knowledge of sketching and  2D 

drawings 

●​ Discuss the use of dial calipers 

●​ Creation of hand sketches  
 

2 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Build on past knowledge of 3D 
modeling and discuss different ways 
of creating a variety of objects. 
 
Explain how the variety of hole types 
are used and created in 3D 
modeling. 

●​ Review past knowledge of 3D modeling 

●​ Creation of 3D Modeling with advanced features 

●​ Creation of various hole types  

●​ Creation of 3D models from measuring, sketching, 

and detailing hand drawings  

4 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
drawing will communicate 
information to others more effectively 

●​ Creation of detail drawings from 3D models to 
industry standards 

 
 

3 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
assembly drawing will communicate 
information to others more effectively 

●​ Creation of assemblies utilizing different 3D 
models 

●​ Discuss the different ways of creating an 
exploded view with the end user in mind  
 

 

3 

 
 
 

Core Instructional & Supplemental Materials  
(including various levels of texts) 



Texts/Resources Notes 
Teacher provided videos on the use of Dobot Articulated Arm Robot 
YouTube videos on the use of  of Dobot Articulated Arm Robot 
Desktop/laptop computers 
Dobot Articulated Arm Robot 
Various Dobot end effectors  
 
 

 

 

 
 

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 including IEP & 504:  
Specific examples applied to the unit 

●​ Use of visual and multisensory formats 
●​ Use of assisted technology  
●​ Use of prompts  
●​ Modification of content and student products  
●​ Testing accommodations  
●​ Authentic assessments  

 
Specific Strategies and Practices that Support Gifted & Talented Students:  
Specific examples applied to the unit 

●​ Adjusting the pace of lessons  
●​ Curriculum compacting  
●​ Inquiry-based instruction  
●​ Independent study  
●​ Higher-order thinking skills  
●​ Interest-based content  
●​ Student-driven instruction  



●​ Real-world problems and scenarios  
 
Specific Strategies and Practices that Support English Language Learners:  
Specific examples applied to the unit 

●​ Pre-teaching of vocabulary and concepts  
●​ 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  
●​ Sentence frames  
●​ Think-pair-share  
●​ Cooperative learning groups 

 
 
 

Stage 1 Desired Results 

Unit Title #7: Animatronics 
Unit Summary: The Animatronics unit allows students to utilize their creativity and what they have learned in previous units to 
design an animatronics character to address a need of a customer.  Students will construct and automate the character.  

Unit Learning Targets 
NJSLS Standards:  

8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made based on research, constraints, trade-offs, and 
aesthetic and ethical considerations and share this information with an appropriate audience.  

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and constraints (e.g., 
safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

 



9.4.12.CI.1: Demonstrate the ability to reflect, analyze, and use creative skills and ideas  

9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product  or practice (e.g., 1.1.12acc.C1b, 2.2.12.PF.3).   

9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and  problem solving (e.g., 1.3E.12profCR3.a).   
 

Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS):  
 
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities 
 
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.  

 
Computer Science & Design Thinking (CS & DT):   
8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and 
constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and 
repair, ergonomics). 

Interdisciplinary Connections ELA,  Math, VPA, etc  

RI.CR.9–10.1​
 Cite strong and thorough textual evidence and make relevant connections to support analysis of what the text says explicitly as well as 
inferences drawn from the text. 

RI.CI.9–10.2​
 Determine one or more central ideas of an informational text and analyze how it is developed and refined over the course of a text, 
including how it emerges and is shaped by specific details; provide an objective summary of the text. 

RI.MF.9–10.6​
 Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in 
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem. 



SL.9–10.4​
 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning 
and the organization, development, substance, and style are appropriate to purpose, audience, and task. 

Unit Essential Questions: (Open-ended, Higher-order, Thought 
Provoking) 
 
How is animatronics different from robotics? 
 
 
 
 

Unit Enduring Understandings: (Statements that connect to EQ’s  
summarizing important ideas and core processes that are central to a 
discipline and have lasting value beyond the classroom) 
 
Anamatronics refers to a robotic device that simulates a human or an 
animal. 
 
Knowing how a human or animal skeleton work will help with 
controlling animatronics  

Students will know: (Content, Noun) 
 

Vocabulary: animatronics, control technology, servo, linkage, 
anatomy. 

Students will be able to: (Verb Bloom’s Taxonomy) 
 

Evaluate the motion of a living object to aid in the construction of an 
animatronics character. 

 

 
  

Stage 2 Assessment Evidence 
 
Summative Assessments:  
Final Design Project 
Vocabulary quizzes 
Completion of animatronics projects 

 
Formative Assessments:  
Creation of animatronics character 



Verbal discussion 
 
 
Common Benchmark Assessments: 
Completion of animatronics projects 
 
Alternative Assessments:  
Multimedia or video presentation on design project 
 

Stage 3 Learning Plan 

Standard Skill Learning Activities & Differentiation 
(Asian American & Pacific Islanders,  
LGBTQ and People with Disabilites,  
Diversity, Equity & Inclusion [DEI],) 

Timeframe 
(Blocks) 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how the proper use of line 
types, 2D drawing formats, proper 
sketching techniques and the use of 
dial calipers will increase an 
engineer's productivity and reduce 
errors.  

●​ Review past knowledge of line types 

●​ Review past knowledge of sketching and  2D 

drawings 

●​ Discuss the use of dial calipers 

●​ Creation of hand sketches  
 

2 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Build on past knowledge of 3D 
modeling and discuss different ways 
of creating a variety of objects. 
 
Explain how the variety of hole types 
are used and created in 3D 
modeling. 

●​ Review past knowledge of 3D modeling 

●​ Creation of 3D Modeling with advanced features 

●​ Creation of various hole types  

●​ Creation of 3D models from measuring, sketching, 

and detailing hand drawings  

4 



8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
drawing will communicate 
information to others more effectively 

●​ Creation of detail drawings from 3D models to 
industry standards 

 
 

3 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
assembly drawing will communicate 
information to others more effectively 

●​ Creation of assemblies utilizing different 3D 
models 

●​ Discuss the different ways of creating an 
exploded view with the end user in mind  
 

 

3 

 
 
 

Core Instructional & Supplemental Materials  
(including various levels of texts) 

Texts/Resources Notes 
Teacher provided videos on the use of Dobot Articulated Arm Robot 
YouTube videos on the use of  of Dobot Articulated Arm Robot 
Desktop/laptop computers 
Dobot Articulated Arm Robot 
Various Dobot end effectors  
 
 

 

 

 
 

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 including IEP & 504:  
Specific examples applied to the unit 



●​ Use of visual and multisensory formats 
●​ Use of assisted technology  
●​ Use of prompts  
●​ Modification of content and student products  
●​ Testing accommodations  
●​ Authentic assessments  

 
Specific Strategies and Practices that Support Gifted & Talented Students:  
Specific examples applied to the unit 

●​ Adjusting the pace of lessons  
●​ Curriculum compacting  
●​ Inquiry-based instruction  
●​ Independent study  
●​ Higher-order thinking skills  
●​ Interest-based content  
●​ Student-driven instruction  
●​ Real-world problems and scenarios  

 
Specific Strategies and Practices that Support English Language Learners:  
Specific examples applied to the unit 

●​ Pre-teaching of vocabulary and concepts  
●​ 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  
●​ Sentence frames  
●​ Think-pair-share  
●​ Cooperative learning groups 

 
 
 



 
 

Stage 1 Desired Results 

Unit Title #8: Mechatronics 
Unit Summary: The Mechatronics unit will have students  become engineers, designers and analyzing automated processes. 
Students learn about electromechanical systems through hands-on experience with system modules that simulate automated 
processes found in industry. 

Unit Learning Targets 
NJSLS Standards:  
 8.1.12.CS.2: Model interactions between application software, system software, and hardware. 

 8.1.12.CS.3: Compare the functions of application software, system software, and hardware.  

 8.1.12.CS.4: Develop guidelines that convey systematic troubleshooting strategies that others can use to identify and fix errors. 

 8.1.12.IC.3: Predict the potential impacts and implications of emerging technologies on larger social, economic, and political structures, using evidence 

from credible sources. 

 
Interdisciplinary Connections 

Career Readiness, Life Literacies, & Key Skills (CLKS):  
9.4.12.CI.2: Identify career pathways that highlight personal talents, skills, and abilities 
 
9.2.12.CAP.5: Assess and modify a personal plan to support current interests and postsecondary plans.  

 
Computer Science & Design Thinking (CS & DT):   
8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its requirements, specifications, and 
constraints (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and 
repair, ergonomics). 



Interdisciplinary Connections ELA,  Math, VPA, etc  

RI.CR.9–10.1​
 Cite strong and thorough textual evidence and make relevant connections to support analysis of what the text says explicitly as well as 
inferences drawn from the text. 

RI.CI.9–10.2​
 Determine one or more central ideas of an informational text and analyze how it is developed and refined over the course of a text, 
including how it emerges and is shaped by specific details; provide an objective summary of the text. 

RI.MF.9–10.6​
 Analyze, integrate, and evaluate multiple interpretations (e.g., charts, graphs, diagrams, videos) of a single text or text/s presented in 
different formats (visually, quantitatively) as well as in words in order to address a question or solve a problem. 

SL.9–10.4​
 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning 
and the organization, development, substance, and style are appropriate to purpose, audience, and task. 

Unit Essential Questions: (Open-ended, Higher-order, Thought 
Provoking) 
 
What are the elements of an automated control system? 
 
What are the different types of sensors and how do they 
communicate information? 
 
How can sensors be used to improve the efficiency of 
electromechanical systems?   
 
What solid state electronics can be used to control automated 
systems? 
 How are electromagnetic principles useful to automated systems? 

Unit Enduring Understandings: (Statements that connect to EQ’s  
summarizing important ideas and core processes that are central to a 
discipline and have lasting value beyond the classroom) 
 

Automated control systems are made up of inputs, outputs and a 
controller. 
 
There is an endless supply of sensors that are used on automated 
systems that can be implemented. 
 
Solid state components have no moving parts so they last longer in 
operation. 



 
What is the role of programmable logic controllers in automated 
process control? 
 
How can PLCs improve the efficiency of automated 
electromechanical systems?   
 

A PLC or Programmable Logic Controller is an industrial computer 
that has been ruggedized and adapted for the control of 
manufacturing processes. 

Students will know: (Content, Noun) 
 

Various types of non contact sensors. 

That an automated process utilizes a variety of different sensors to 
function properly. 

 

Vocabulary: PLC, ladder logic diagrams, relays, timer, normally 
open, normally closed, single acting, double acting, 
electromechanical 

Students will be able to: (Verb Bloom’s Taxonomy) 
 

Design a PLC controlled process that meets a specific need. 

 

Troubleshoot an automated system to determine a failure cause. 

 

Apply a variety of automated processes to meeting the needs of a 
customer. 

 

Analyze an automated process for efficiency and provide suggestions 
to improve.  

 

 
  

Stage 2 Assessment Evidence 
 
Summative Assessments:  
Final Design Project 
Vocabulary quizzes 



Completion of Mechatronics learning modules 

 
Formative Assessments:  
Completion of mechatronics projects. 
Verbal discussion 
 
 
Common Benchmark Assessments: 
Completion of mechatronics projects 
 
Alternative Assessments:  
Multimedia or video presentation on Mechatronics projects 
 

Stage 3 Learning Plan 

Standard Skill Learning Activities & Differentiation 
(Asian American & Pacific Islanders,  
LGBTQ and People with Disabilites,  
Diversity, Equity & Inclusion [DEI],) 

Timeframe 
(Blocks) 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how the proper use of line 
types, 2D drawing formats, proper 
sketching techniques and the use of 
dial calipers will increase an 
engineer's productivity and reduce 
errors.  

●​ Review past knowledge of line types 

●​ Review past knowledge of sketching and  2D 

drawings 

●​ Discuss the use of dial calipers 

●​ Creation of hand sketches  
 

2 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 

Build on past knowledge of 3D 
modeling and discuss different ways 
of creating a variety of objects. 

●​ Review past knowledge of 3D modeling 

●​ Creation of 3D Modeling with advanced features 

4 



9.2.12.CAP.2  
Explain how the variety of hole types 
are used and created in 3D 
modeling. 

●​ Creation of various hole types  

●​ Creation of 3D models from measuring, sketching, 

and detailing hand drawings  
8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
drawing will communicate 
information to others more effectively 

●​ Creation of detail drawings from 3D models to 
industry standards 

 
 

3 

8.2.12.ED.2 
8.2.12.NT.1 
9.4.12.CT.1 
9.2.12.CAP.2 

Explain how a proper engineering 
assembly drawing will communicate 
information to others more effectively 

●​ Creation of assemblies utilizing different 3D 
models 

●​ Discuss the different ways of creating an 
exploded view with the end user in mind  
 

 

3 

 
 
 

Core Instructional & Supplemental Materials  
(including various levels of texts) 

Texts/Resources Notes 
Teacher provided videos on the use of Festo Mechatronics kits 
YouTube videos on the use of Festo Mechatronics kits 
Desktop/laptop computers 
Festo Mechatronics kits 
compressor 
 
 

 

 

 
 

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 including IEP and 504 including IEP & 504:  
Specific examples applied to the unit 

●​ Use of visual and multisensory formats 
●​ Use of assisted technology  
●​ Use of prompts  
●​ Modification of content and student products  
●​ Testing accommodations  
●​ Authentic assessments  

 
Specific Strategies and Practices that Support Gifted & Talented Students:  
Specific examples applied to the unit 

●​ Adjusting the pace of lessons  
●​ Curriculum compacting  
●​ Inquiry-based instruction  
●​ Independent study  
●​ Higher-order thinking skills  
●​ Interest-based content  
●​ Student-driven instruction  
●​ Real-world problems and scenarios  

 
Specific Strategies and Practices that Support English Language Learners:  
Specific examples applied to the unit 

●​ Pre-teaching of vocabulary and concepts  
●​ 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  
●​ Sentence frames  
●​ Think-pair-share  



●​ Cooperative learning groups 
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