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COURSE DESCRIPTION:  This intermediate level course focuses on the ways 
robotics and engineering systems are used in the manufacturing industry.   Instruction 
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environment where students will practice application using CAD, PlasmaCAM Cutting, 
CNC Mill, CNC Lathe and 3 Dimensional Printing.  Competencies will include basic 
programming techniques and applications including sensor feedback loops and control 
system design. Additionally, design of mechanical systems powered by DC motors, 
pneumatics and elastic potential energy will be integrated.  Some specific topics covered 
will be: mechanism design for manipulators and mobile robots, 3D graphic simulation, 
control design, actuators and sensors, wireless networking, task modeling, human-
machine interface, and embedded software. Upon completion of the course students will 
be able to solve electro-mechanical design problems with both human controlled and 
autonomous solutions.  Students who enrolled in this course will participate in 
SkillsUSA: Leadership and Skills Competitions.   

COURSE OBJECTIVE:   The objective of this course it to provide exposure and 
experience in the field of automation and robotics in relation to manufacturing and other 
industries.   

BOARD ADOPTION DATE: 2/5/14 
 
 
 

Unit 1 – Understanding the Technical World 
This unit will explore basic tools and terminology used in manufacturing, engineering and robotics 

 
 

     The Engineering Design Process  
The learner will be able to work through the Engineering Design Process to a 

successful conclusion.   
The learner will be able to apply the EDP to future projects in the course. 
Source: CTE Online 
CA: California Industrial Technology 
Content Standards: 
California Career and Technical Education Standards 
MPD.FS.4.2 Understand the use of technological resources to access, manipulate, and produce 

information, products, and services. 
MPD.FS.5.1 Apply appropriate problem-solving strategies and critical thinking skills to work-related 

issues and tasks. 
MPD.FS.5.2 Understand the universal, systematic problem-solving model that incorporates input, 

process, outcome, and feedback components. 
MPD.FS.5.3 Use critical thinking skills to make informed decisions and solve problems. 
 
Common Core Standards Reinforced 
CCSS.ELA-Literacy.W.11-12.6 Use technology, including the Internet, to produce, publish, and update 

individual or shared writing products in response to ongoing feedback, including new arguments or 
information. 

CCSS.ELA.CCSS.ELA-Literacy.W.11-12.7Conduct short as well as more sustained research projects 
to answer a question (including a self generated question) or solve a problem; narrow or broaden 
the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 



 
Grades 10-12 
Name of  Cluster Number 

 

 
 

 
 
     Force, Work & Power  

The learner will be able to understand the difference between force, work and power. 
The learner will be able to convert between English and metric units for force, work 

and power. 
The learner will be able to understand the basic principles of fluid mechanics as they 

apply to hydraulic and air cylinders or similar products. 
The learner will be able to apply the principles of work, force and power to projects in 

the course. 
Source: CTE Online, Machine Design, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Ed.B.B3.1 Analyze relationships between voltage, current, resistance, and power related to direct 

     Units of Measure  
The learner will be able to measure accurately to the nearest 1/16” using a variety of 

measuring devices. 
The learner will be able to measure accurately to the nearest .0001 using calipers and 

micrometers. 
The learner will be able to measure accurately using millimeters and centimeters. 
The learner will be able to apply measurement techniques to future projects in the 

course. 
Source: CTE Online, Machine Design, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
ED.C.C1.1 Know historical and current events that have relevance to engineering design. 
ED.C.C2.3 Apply the concepts of engineering design to the tools, equipment, projects, and procedures 
of the Engineering Design Pathway. 
ED.C.C3.1 Know how the various measurement systems are used in engineering drawings. 
ED.C.C3.2 Understand the degree of accuracy necessary for engineering design. 
ED.C.C5.5 Understand how to determine properties of drawing objects. 
ED.D6.4 Estimate and measure the size of objects in both Standard International and United States 

units. 
ED.D.D6.5 Calibrate and measure objects by using precision measurement tools and instruments. 
ED.FS.11.0 Demonstration and Application 
ED.FS.5.3 Use critical thinking skills to make informed decisions and solve problems. 
EU.A.A2.6 Understand basic process measurement systems. 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 



current (DC) circuits. 
Ed.B.B3.5 Use appropriate electronic instruments to analyze, repair, or measure electrical and 

electronic systems, circuits, or components. 
Ed.Fs.11.0 Demonstration and Application 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 
 
     Effective Sketching 

The learner will be able to use pencil and grid paper to freehand sketch the 
orthographic and isometric views object. 
The learner will be able to apply sketching techniques to projects in the course. 
Source: CTE Online, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Ed.C.C10.1 Understand the process of producing proportional two- and three-dimensional sketches and 

designs. 
Ed.C.C10.2 Use sketching techniques as they apply to a variety of architectural and engineering 

models. 
Ed.C.C10.3 Use freehand graphic communication skills to represent conceptual ideas, analysis, and 

design concepts. 
Ed.C.C2.1 Use methods and techniques for employing all engineering design equipment appropriately. 
Ed.C.C2.2 Apply conventional engineering design processes and procedures accurately, appropriately, 

and safely. 
Ed.C.C2.3 Apply the concepts of engineering design to the tools, equipment, projects, and procedures 

of the Engineering Design Pathway. 
Ed.D.D1.3 Know the current industry standards for illustration and layout. 
Ed.D.D1.4 Draw flat layouts of a variety of objects by using the correct drafting tools, techniques, and 

media. 
Ed.Fs.11.0 Demonstration and Application 
 
Common Core Standards Reinforced:  
CCSS.Math.Content.7.G.B.4 Know the formulas for the area and circumference of a circle and use 

them to solve problems; give an informal derivation of the relationship between the circumference 
and area of a circle. 

CCSS.Math.Content.7.RP.A.1 Compute unit rates associated with ratios of fractions, including ratios of 
lengths, areas and other quantities measured in like or different units. 

CCSS.Math.Content.HSG-CO.A.1 Know precise definitions of angle, circle, perpendicular line, 
parallel line, and line segment, based on the undefined notions of point, line, distance along a line, 
and distance around a circular arc. 

CCSS.Math.Content.HSF-TF.A.1 Understand radian measure of an angle as the length of the arc on the 
unit circle subtended by the angle. 

 
Grades: 10-12 
Name of  Cluster Number 

 

 
 



     Technical Drawing – CAD Systems 
The learner will be able to use 2D CAD systems to produce single view and 

orthographic drawings.  
The learner will be able to use 2D CAD systems to set up and operate CNC plasma 

cutting system (PlasmsCAM). 
The learner will be able to apply knowledge of 2D CAD systems to complete projects 

throughout the course. 
Source: CTE Online, Draftsight (program), Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Ed.C.C5.0 Students know various object-editing techniques and CADD programs: 
Ed.C.C5.1 Understand the commands and concepts necessary for editing engineering drawings. 
Ed.C.C5.2 Know the various object-altering techniques. 
Ed.C.C5.3 Know the CADD components and the operational functions of CADD systems. 
Ed.C.C5.4 Apply two-dimensional and three-dimensional CADD operations in creating working and 

pictorial drawings, notes, and notations. 
Ed.C.C5.5 Understand how to determine properties of drawing objects. 
 
Common Core Standards Reinforced:  
CCSS.ELA-Literacy.RST.11-12.3 Follow precisely a complex multistep procedure when carrying out 

experiments, taking measurements, or performing technical tasks; analyze the specific results based 
on explanations in the text. 

CCSS.ELA-Literacy.SL.9-10.1 Initiate and participate effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 11-12 topics, 
texts, and issues, building on other ideas and expressing their own clearly and persuasively. 

 
Grades: 10-12 
Name of  Cluster Number 

 

 
 
     3D Modeling Systems  

The learner will be able to perform basic tasks to create individual parts using 3D 
Modeling Software (Solidworks or Inventor). 

The learner will be able to use individual parts to create assemblies, add constraints 
and simulate systems. 

The learner will be able to create unique 3D Printed parts from software. 
The learner will be able to apply knowledge of 3D Modeling systems to complete 

projects throughout the course. 
Source: CTE Online, Inventor or Solidworks (programs), Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Ed.C.C2.1 Use methods and techniques for employing all engineering design equipment appropriately. 
Ed.C.C3.1 Know how the various measurement systems are used in engineering drawings. 
Ed.C.C4.5 Apply pictorial drawings derived from orthographic multi-view drawings and sketches and 

from a solid modeler. 
Ed.C.C5.1 Understand the commands and concepts necessary for editing engineering drawings. 
Ed.C.C5.2 Know the various object-altering techniques. 
Ed.C.C5.3 Know the CADD components and the operational functions of CADD systems. 
Ed.C.C5.4 Apply two-dimensional and three-dimensional CADD operations in creating working and 



pictorial drawings, notes, and notations. 
Ed.C.C5.5 Understand how to determine properties of drawing objects. 
Ed.C.C6.1 Know a variety of drafting applications and understand the proper dimensioning styles for 

each. 
Ed.C.C6.2 Apply dimensioning to various objects and features. 
Ed.C.C6.3 Edit a dimension by using various editing methods. 
Ed.Fs.10.1 Use and maintain industrial and technological products and systems. 
Ed.Fs.10.2 Understand the importance of technical and computer-aided technologies essential to the 

language of the Engineering and Design sector. 
Ed.Fs.10.3 Understand how to use, adjust, maintain, and troubleshoot the equipment and tools of the 

Engineering and Design sector in a safe, effective, and efficient manner. 
Ed.Fs.11.0 Demonstration and Application 
Ed.Fs.4.2 Understand the use of technological resources to gain access to, manipulate, and produce 

information, products, and services. 
Ed.Fs.5.1 Apply appropriate problem-solving strategies and critical thinking skills to work-related 

issues and tasks. 
Ed.Fs.5.3 Use critical thinking skills to make informed decisions and solve problems. 
Ed.Fs.7.1 Understand the qualities and behaviors that constitute a positive and professional work 

demeanor. 
 
Common Core Standards Reinforced:  
Anchor Standard 2: Communications Language Standard: Acquire and accurately use general 

academic and domain-specific words and phrases sufficient for reading, writing, speaking, and 
listening at the (career and college) readiness level; demonstrate independence in gathering 
vocabulary knowledge when considering a word or phrase important to comprehension or 
expression. 

Anchor Standard 5: Problem Solving and Critical Thinking Writing Standard: Conduct short as 
well as more sustained research projects to answer a question (including a self-generated question) 
or solve a problem, narrow or broaden the inquiry when appropri-ate, and synthesize multiple 
sources on the subject, demonstrating understanding of the subject under investigation. 

Anchor Standard 11: Demonstration and Application Demonstrate and apply the knowledge and 
skills contained in the industry-sector anchor standards, pathway standards, and performance 
indicators in classroom, laboratory, and workplace settings, and the career technical student 
organization. 

 
Grades: 10-12 
Name of  Cluster Number 

 

 
 
 

Unit 2 – Principles of Robotics  
This unit will cover early history of robotics, basic parts and understanding of programming as 
well as how robotics can be applied to an industrial setting. 

 
 

     Introduction to Industrial Robotics  
The learner will be able to cite important developments in the evolution of robots. 
The learner will be able to list and explain the classification of industrial robots. 
The learner will be able to define the types of automation. 
The learner will be able to discuss the role of robots in our society. 
Source: Robotics-Theory and Application, Internet 



CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Ed.Fs.10.2 Understand the importance of technical and computer-aided technologies essential to the 

language of the Engineering and Design sector. 
Ed.Fs.4.1 Understand past, present, and future technological advances as they relate to a chosen 

pathway. 
Ed.Fs.4.3 Understand the influence of current and emerging technology on selected segments of the 

economy 
Ed.Fs.5.1 Apply appropriate problem-solving strategies and critical thinking skills to work-related 

issues and tasks. 
Ed.Fs.5.2 Understand the universal, systematic problem-solving model that incorporates input, process, 

outcome, and feedback components. 
Ed.Fs.5.3 Use critical thinking skills to make informed decisions and informed choices. 
Common Core Standards Reinforced:  
Anchor Standard 2: Communications Language Standard: Acquire and accurately use general 

academic and domain-specific words and phrases sufficient for reading, writing, speaking, and 
listening at the (career and college) readiness level; demonstrate independence in gathering 
vocabulary knowledge when considering a word or phrase im-portant to comprehension or 
expression. 

Anchor Standard 3: Career Planning and Management Speaking and Listening Standard: Integrate 
multiple sources of information presented in diverse formats and media (e.g., visually, 
quantitatively, orally) in order to make informed decisions and solve problems, evaluating the 
credibility and accuracy of each source and noting any discrepancies among the data. 

Anchor Standard 5: Problem Solving and Critical Thinking Writing Standard: Conduct short as 
well as more sustained research projects to answer a question (including a self-generated question) 
or solve a problem, narrow or broaden the inquiry when appropriate, and synthesize multiple 
sources on the subject, demonstrating understanding of the subject under investigation. 

Anchor Standard 7: Responsibility and Flexibility Speaking and Listening Standard: Initiate and 
participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-
led) with diverse partners, building on others’ ideas and expressing their own clearly and 
persuasively. 

Anchor Standard 8: Ethics and Legal Responsibilities Speaking and Listening Standard: Respond 
thoughtfully to diverse perspectives; synthesize comments, claims, and evidence made on all sides 
of an issue; resolve contradictions when possible; and determine what additional information or 
research is required to deepen the investigation or complete the work. 

Anchor Standard 10: Technical Knowledge and Skills Writing Standard: Use technology, including 
the Internet, to produce, publish, and update individual or shared writing products in response to 
ongoing feedback, including new arguments or information. 

 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Fundamentals of Robotics  
The learner will be able to identify parts of a robot. 
The learner will be able to explain degrees of freedom. 
The learner will be able to discuss the difference between servo and non-servo robots. 
The learner will be able to identify and explain the different robot configurations. 
Source: Robotics-Theory and Application, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 



Ed.D.D5.1 Understand the steps in the design process. 
Ed.D.D5.2 Determine what information and principles are relevant to a problem and its analysis. 
 
Common Core Standards Reinforced:  
CCSS.ELA-Literacy.RST.11-12.4 Determine the meaning of symbols, key terms, and other domain-

specific words and phrases as they are used in a specific scientific or technical context relevant to 
grades 11–12 texts and topics. 

 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Programming the Robot - Introduction  
The learner will be able to identify the different motion control applications. 
The learner will be able to explain the various programming methods. 
The learner will be able to discuss the characteristics of the different types of 

programming. 
The learner will be able to describe various peripheral applications, such as vision and 

voice recognition. 
Source: Robotics-Theory and Application, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Ed.D.D8.1 Understand how to design systems that use computer programs to interact with hardware. 
Ed.D.D8.2 Install and configure the main computer hardware and software components. 
Ed.D.D8.6 Understand the process of testing and troubleshooting computer equipment and systems. 
IT.D.D2.1 Know the fundamentals of programming languages and concepts.  
IT.D.D2.2 Compare programs by using control structures, procedures, functions, parameters, 

variables, error recovery, and recursion.  
IT.D.D2.3 Understand digital logic, machine-level representation of data, memory-system 
organization, and use of assembly-level programming architecture. 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Industrial Applications  
The learner will be able to describe how robots are integrated into a manufacturing 

process. 
The learner will be able to select the proper robot for a given task. 
The learner will be able to identify processes where robots are used. 
The learner will be able to list peripheral devices used to complete tasks. 
Source: Robotics-Theory and Application, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Ed.D.D5.2 Determine what information and principles are relevant to a problem and its analysis.  
Ed.D.D5.3 Choose between alternate solutions in solving a problem and be able to justify the choices 

made in determining a solution.   



Ed.D.D5.5 Understand the process of developing multiple details into a single solution. 
Ed.D.D5.7 Evaluate and redesign a prototype on the basis of collected test data. 
Ed.D.4.2Understand the use of technological resources to access, manipulate, and produce information, 

products, and services. 
Mpd.Fs.5.2Understand the universal, systematic problem-solving model that incorporates input, 

process, outcome, and feedback components.  
Mpd.Fs.5.3 Use critical thinking skills to make informed decisions and solve problems. 
 
Common Core Standards Reinforced:  
CCSS.ELA-Literacy.RST.11-12.7 Integrate and evaluate multiple sources of information presented in 
diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or 
solve a problem. 
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

 
Unit 3 – Power Supplies and Movement Systems  
This unit will explore how the three types of motion (rotary, linear and reciprocating) can be 
produced using either electrical or fluid (hydraulic or pneumatic) powered operations through 
motors, relays, solenoids, actuators or cylinders so that a manipulation of a robot occurs. 
 
     Electromechanical Systems  

The learner will be able to discuss the use of electromechanical systems with robots. 
The learner will be able to explain the function of control systems used with robots. 
The learner will be able to summarize the characteristics of direct current, single-phase 

ac, and three-phase ac motors. 
The learner will be able to describe the type of motion that rotary electric actuators 

produce. 
Source: Robotics-Theory and Application, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
ED.B.B3.1 Analyze relationships between voltage, current, resistance, and power related to direct 
current (DC) circuits. 
ED.B.B3.5 Use appropriate electronic instruments to analyze, repair, or measure electrical and 
electronic systems, circuits, or components. 
ED.D.D1.1 Understand the classification and use of various electronic components, symbols, 
abbreviations, and media common to electronic drawings. 
ED.D.D11.2 Apply conventional engineering technology processes and procedures accurately, 
appropriately, and safely. 
ED.D.D11.3 Apply the concepts of engineering technology to the tools, equipment, projects, and 
procedures of the Engineering Technology Pathway. 
ED.D.D2.1 Assemble the components of a telecommunications system or subsystem, including 
confirming operating parameters, applying test procedures, and making necessary adjustments. 
ED.D.D3.1 Analyze relationships between voltage, current, resistance, and power related to direct 
current (DC) circuits. 
ED.D.D3.3 Calculate, construct, measure, and interpret both AC and DC circuits. 
ED.D.D3.4 Use appropriate electronic instruments to analyze, repair, or measure electrical and 
electronic systems, circuits, or components. 



ED.D.D3.5 Analyze and predict the effects of circuit conditions on the basis of measurements and 
calculations of voltage, current, resistance, and power. 
ED.D.D3.6 Classify and use various electrical components, symbols, abbreviations, media, and 
standards of electrical drawings. 
ED.D.D3.7 Understand how electrical control and protection devices are used in electrical systems. 
ED.D.D3.8 Calculate loads, currents, and circuit-operating parameters. 
ED.D.D6.1 Know the common structure and processes of a quality assurance cycle. 
ED.D.D8.1 Understand how to design systems that use computer programs to interact with hardware. 
ED.D.D9.3 Program a computing device to control an automated system or process. 
ED.FS.10.2 Understand the importance of technical and computer-aided technologies essential to the 
language of the Engineering and Design sector. 
ED.FS.11.0 Demonstration and Application 
ED.FS.4.2 Understand the use of technological resources to gain access to, manipulate, and produce 
information, products, and services. 
ED.FS.5.2 Understand the universal, systematic problem-solving model that incorporates input, 
process, outcome, and feedback components. 
ED.FS.5.3 Use critical thinking skills to make informed decisions and solve problems. 
 
Common Core Standards Reinforced:  
CCSS.ELA-Literacy.RST.11-12.4 Determine the meaning of symbols, key terms, and other domain-

specific words and phrases as they are used in a specific scientific or technical context relevant to 
grades 11-12 texts and topics. 

CCSS.ELA-Literacy.RST.11-12.2 Determine the central ideas or conclusions of a text; summarize 
complex concepts, processes, or information presented in a text by paraphrasing them in simpler 
but still accurate terms. 

CCSS.ELA-Literacy.RST.11-12.3 Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks; analyze the specific results 
based on explanations in the text. 

 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Fluid Power Systems  
The learner will be able to describe the characteristics of both hydraulic and pneumatic 

systems. 
The learner will be able to discuss the characteristics of fluid flow. 
The learner will be able to explain Pascal’s Law and how it is applied in fluid power 

systems. 
The learner will be able to identify the components in a fluid power system and 

explain the use of each. 
Source: Robotics-Theory and Application, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 

 T.A.A4.2 Understand the basic principles and the applications of pneumatic and hydraulic power. 
 T.A.A4.4 Understand the basic principles of electricity, electronics and electrical power generation, 

and distribution as commonly applied. 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 



Name of  Cluster Number 
 

 
 

     Power Distribution & Bench Test  
The learner will be able to  
Source: CTE Online, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Ed.B.B1.1 Understand the classification and use of various electronic components, symbols, 

abbreviations, and media common to electronic drawings. 
Ed.B.B1.2 Plan, prepare, and interpret mechanical, civil, chemical, and electrical sketches and 

drawings. 
Ed.B.B1.3 Know the current industry standards for illustration and layout. 
Ed.B.B1.5 Draw flat layouts of a variety of objects by using the correct drafting tools, techniques, and 

media. 
Ed.C.C2.2 Apply conventional engineering design processes and procedures accurately, appropriately, 

and safely. 
Ed.D.D1.1 Understand the classification and use of various electronic components, symbols, 

abbreviations, and media common to electronic drawings. 
Ed.D.D1.4 Draw flat layouts of a variety of objects by using the correct drafting tools, techniques, and 

media. 
Ed.D.D11.1 Use methods and techniques for employing all engineering technology equipment 

appropriately. 
Ed.D.D11.2 Apply conventional engineering technology processes and procedures accurately, 

appropriately, and safely. 
Ed.D.D11.3 Apply the concepts of engineering technology to the tools, equipment, projects, and 

procedures of the Engineering Technology Pathway. 
Ed.D.D2.1 Assemble the components of a telecommunications system or subsystem, including 

confirming operating parameters, applying test procedures, and making necessary adjustments. 
Ed.D.D2.2 Plan, install, and maintain copper and fiber optic cabling for telecommunications systems. 
Ed.D.D3.1 Analyze relationships between voltage, current, resistance, and power related to direct 

current (DC) circuits. 
Ed.D.D3.3 Calculate, construct, measure, and interpret both AC and DC circuits. 
Ed.D.D3.4 Use appropriate electronic instruments to analyze, repair, or measure electrical and 

electronic systems, circuits, or components. 
Ed.D.D3.5 Analyze and predict the effects of circuit conditions on the basis of measurements and 

calculations of voltage, current, resistance, and power. 
Ed.D.D3.6 Classify and use various electrical components, symbols, abbreviations, media, and 

standards of electrical drawings. 
Ed.D.D3.7 Understand how electrical control and protection devices are used in electrical systems. 
Ed.D.D3.8 Calculate loads, currents, and circuit-operating parameters. 
Ed.D.D4.3 Know the six simple machines and their applications. 
Ed.D.D4.5 Solve problems by using the appropriate units applied in mechanical, electrical, fluid, and 

thermal engineering systems. 
Ed.D.D5.3 Choose between alternate solutions in solving a problem and be able to justify the choices 

made in determining a solution. 
Ed.D.D5.5 Understand the process of developing multiple details into a single solution. 
Ed.D.D5.6 Build a prototype from plans and test it. 
Ed.D.D6.1 Know the common structure and processes of a quality assurance cycle. 
Ed.D.D6.3 Use tools, fasteners, and joining systems employed in selected engineering processes. 
Ed.D.D6.5 Calibrate and measure objects by using precision measurement tools and instruments. 
Ed.D.D7.4 Understand how electric and magnetic phenomena are related and know common practical 



applications. 
Ed.D.D8.1 Understand how to design systems that use computer programs to interact with hardware. 
Ed.D.D8.4 Know the function and interaction of basic computer components and peripherals. 
Ed.D.D8.7 Use utility software efficiently to diagnose and correct problems. 
Ed.D.D9.4 Use motors, solenoids, and similar devices as output mechanisms in automated systems. 
Ed.Fs.10.3 Understand how to use, adjust, maintain, and troubleshoot the equipment and tools of the 

Engineering and Design sector in a safe, effective, and efficient manner. 
Ed.Fs.11.0 Demonstration and Application 
Ed.Fs.5.1 Apply appropriate problem-solving strategies and critical thinking skills to work-related 

issues and tasks. 
Ed.Fs.5.3 Use critical thinking skills to make informed decisions and solve problems. 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 
 
 
 
 

Unit 4 – Sensing and End-of-Arm Tooling  
This unit explores how sensors can produce signal output that can control an end effector that will  
grasp, lift, transport, maneuver or perform operations on a work piece. 

 
 

     Sensors  
The learner will be able to explain the function of transducers in the operation of 

sensors. 
The learner will be able to identify the various sensors used in an automated system. 
The learner will be able to describe how sensors are integrated into an automated 

system. 
Source: Robotics-Theory and Application, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
ED.D.D9.2 Understand the use of sensors for data collection and process correction in an automated 

system. 
ED.D.D9.4 Use motors, solenoids, and similar devices as output mechanisms in automated systems. 
ED.D.D9.5 Assemble input, processing, and output devices to create an automated system capable of 

accurately completing a preprogrammed task. 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     End Effectors  
The learner will be able to discuss the similarities and differences between the 



movement of an end effector ad the human hand. 
The learner will be able to explain the operation of various types of grippers used in 

robotic applications. 
The learner will be able to describe the difference between end effector grippers and 

end effector tools. 
The learner will be able to identify the benefits of changeable end effectors. 
The learner will be able to list important factor and desirable characteristics to be 

considered in the design of end effectors. 
Source: Robotics-Theory and Application, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
ED.C.C2.1 Use methods and techniques for employing all engineering design equipment appropriately. 
ED.C.C2.2 Apply conventional engineering design processes and procedures accurately, appropriately, 

and safely. 
ED.C.C2.3 Apply the concepts of engineering design to the tools, equipment, projects, and procedures 

of the Engineering Design Pathway. 
ED.C.C3.1 Know how the various measurement systems are used in engineering drawings. 
ED.C.C3.2 Understand the degree of accuracy necessary for engineering design. 
ED.C.C5.1 Understand the commands and concepts necessary for editing engineering drawings. 
ED.C.C5.2 Know the various object-altering techniques. 
ED.C.C5.3 Know the CADD components and the operational functions of CADD systems. 
ED.C.C5.4 Apply two-dimensional and three-dimensional CADD operations in creating working and 

pictorial drawings, notes, and notations. 
ED.C.C5.5 Understand how to determine properties of drawing objects. 
ED.C.C6.2 Apply dimensioning to various objects and features. 
ED.C.C8.1 Understand what constitutes mating parts in engineering design. 
ED.D.D5.1 Understand the steps in the design process. 
ED.D.D5.2 Determine what information and principles are relevant to a problem and its analysis. 
ED.D.D5.3 Choose between alternate solutions in solving a problem and be able to justify the choices 

made in determining a solution. 
ED.D.D5.4 Translate word problems into mathematical statements when appropriate. 
ED.D.D5.5 Understand the process of developing multiple details into a single solution. 
ED.D.D5.6 Build a prototype from plans and test it. 
ED.D.D6.1 Know the common structure and processes of a quality assurance cycle. 
ED.D.D6.2 Understand the major manufacturing processes. 
ED.D.D6.3 Use tools, fasteners, and joining systems employed in selected engineering processes. 
ED.D.D6.4 Estimate and measure the size of objects in both Standard International and United States 

units. 
 
Common Core Standards Reinforced:  
CCSS.ELA-Literacy.RST.11-12.3 Follow precisely a complex multistep procedure when carrying out 

experiments, taking measurements, or performing technical tasks; analyze the specific results 
based on explanations in the text. 

Present information, findings, and supporting evidence (e.g., reflective, historical investigation, 
response to literature presentations), conveying a clear and distinct perspective and a logical 
argument, such that listeners can follow the line of reasoning, alternative or opposing perspectives 
are addressed, and the organization, development, substance, and style are appropriate to purpose, 
audience, and a range of formal and informal tasks. Use appropriate eye contact, adequate volume, 
and clear pronunciation. 

CCSS.ELA-Literacy.W.11-12.7 Conduct short as well as more sustained research projects to answer a 
question (including a self-generated question) or solve a problem; narrow or broaden the inquiry 
when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the 



subject under investigation. 
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Drivetrain  
The learner will be able to  
Source: CTE Online, Chief Delphi, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
ED.C.C2.3 Apply the concepts of engineering design to the tools, equipment, projects, and procedures 

of the Engineering Design Pathway. 
ED.D.D4.2 Solve problems by using the concept of vectoring to predict the resultant forces. 
ED.D.D4.4 Know how energy is transferred; know the effects of resistance in mechanical, electrical, 

fluid, and thermal systems. 
ED.D.D5.2 Determine what information and principles are relevant to a problem and its analysis. 
ED.D.D5.3 Choose between alternate solutions in solving a problem and be able to justify the choices 

made in determining a solution. 
ED.D.D5.4 Translate word problems into mathematical statements when appropriate. 
ED.D.D5.5 Understand the process of developing multiple details into a single solution. 
ED.D.D5.6 Build a prototype from plans and test it. 
ED.D.D5.7 Evaluate and redesign a prototype on the basis of collected test data. 
ED.D.D9.1 Use appropriate tools and technology to perform tests, collect data, analyze relationships, 

and display data in a simulated or modeled automated system. 
ED.D.D9.3 Program a computing device to control an automated system or process. 
ED.D.D9.4 Use motors, solenoids, and similar devices as output mechanisms in automated systems. 
ED.D.D9.5 Assemble input, processing, and output devices to create an automated system capable of 

accurately completing a preprogrammed task 
 
Common Core Standards Reinforced:  
CCSS.ELA-Literacy.RST.11-12.7 Integrate and evaluate multiple sources of information presented in 

diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a 
question or solve a problem. 

CCSS.ELA-Literacy.RST.11-12.9 Synthesize information from a range of sources (e.g., texts, 
experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, 
resolving conflicting information when possible. 

CCSS.ELA-Literacy.RST.11-12.3 Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks; analyze the specific results 
based on explanations in the text. 

 
Grades: 10-12 
Name of  Cluster Number 

 

 
 
 
 

Unit 5 – Control Systems and Maintenance   
This unit will cover how microprocessors linked to input/output devices controlled by a series of 
instructions (program) that supply commands to motors, and hydraulic or pneumatic systems in 



which the device coverts power to robot movement. 
 
 

     Computer Systems and Digital Electronics  
The learner will be able to understand what a bit of information represents. 
The learner will be able to identify the function of a computer system’s basic 

components. 
The learner will be able to explain the basic functions of a computer system. 
The learner will be able to summarize the characteristics and functions of the binary 

number system. 
The learner will be able to apply the conversion formulas for binary, octal, and 

hexadecimal number systems. 
The learner will be able to identify common types of logic gates. 
The learner will be able to explain how flip-fops are used in binary counters. 
The learner will be able to understand the purpose of instructions in computer 

programming. 
Source: Robotics-Theory and Application, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
IT.D.D1.1 Develop information technology-based strategies and project plans to solve specific 
problems.  
IT.D.D1.2 Know how systems and software requirements are determined in various situations.  
IT.D.D1.3 Know the effective use of tools for software development.  
IT.D.D1.4 Know the software development process. 
IT.D.D2.3 Understand digital logic, machine-level representation of data, memory-system 

organization, and use of assembly-level programming architecture. 
IT.D.D3.2 Know how specifications and codes are developed for new and existing software 

applications.  
IT.D.D3.3 Understand the abstract organization of information and how programs maintain the 

properties of the data structure while they perform such operations as search, insert, or load-
balancing.  

IT.D.D3.4 Know multiple ways in which to store, retrieve, and access information.  
IT.D.D3.5 Understand how to track software versions. 
IT.D.D4.1 Know the steps involved in the software-testing process.  
IT.D.D4.2 Know the methodologies of program maintenance to preserve intended program applications 

and the operation of scheduled batch jobs and real-time jobs. 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Maintaining Robotic Systems  
The learner will be able to establish workable troubleshooting plan. 
The learner will be able to follow the proper steps to identify equipment problems. 
The learner will be able to develop and implement a preventive maintenance plan. 
Source: Robotics-Theory and Application, Internet 



CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Mpd.C.C5.1 Know the reasons for inspection and quality control in the manufacture of machined and 
formed parts.  
Mpd.C.C5.2 Know how to perform a continuous online quality control inspection of machined and 

formed parts.  
Mpd.C.C5.3 Know how to troubleshoot performance problems of machining and forming systems. 
Mpd.C.C11.3 Know how scheduling, quality control, accident prevention, and inventory control are 

used efficiently and appropriately in a machining and forming production management system. 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Robots in Modern Manufacturing and the Future of Robots  
The learner will be able to identify working environments that are candidates for robot 

implementation. 
The learner will be able to list non-economic justifications for investing in robots. 
The learner will be able to prepare a robot implementation plan. 
The learner will be able to identify current application of service robotics. 
The learner will be able to explain the impact of artificial intelligence on the field of 

robotics. 
The learner will be able to summarize the difference between expert systems and 

regular computer systems. 
The learner will be able to describe the impact computer-controlled machinery has on 

the workforce. 
Source: Robotics-Theory and Application, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
Mpd.C.C11.1 Understand corporate structures that affect machining and forming production.  
Mpd.C.C11.2 Understand that a machining and forming production management system includes 

planning, engineering, organizing, and controlling resources and manufacturing processes. 
Mpd.C.C11.3 Know how scheduling, quality control, accident prevention, and inventory control are 

used efficiently and appropriately in a machining and forming production management system. 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 
 

Unit 6 – Focus of Study 
In this unit students will be responsible for completing a unique project and complete a paper / 
presentation to the class that includes Scope of Project, Materials, Costs, Design, 



Implementation, and Reflection.  Only one focus of study per student would be assigned. 
 
 

     SkillsUSA Robotics Competitions 
The learner will be able to participate in the SkillsUSA Robotics & Automation 
Technology Contest or Mobile Robotics Competition.  Region 4 Conference: Early 
February, State Conference: Late April 
Source: SkillsUSA, CTE Online, Chief Delphi, Internet 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Programming Specific – Labview, C++, Java, Other  
The learner will be able to produce code that will be capable to control a basic robot to 
perform a specific task.  Existing systems formats to be used can include FRC, FTC or 
Mobots.  Students will be encouraged to seek out examples in industry. 
Source: USFIRST.org, UC-Davis, Internet, Industry 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Problem Solving Applications – FTC, FRC, Other 
The learner will be able to use knowledge gained from the course to develop a 
practical solution to a given mechanical and robotics related problem.  Problems may 
include past challenges from FRC or FTC.  Independent developed problems would 
also be encouraged. 
Source: USFIRST.org, Internet, Industry 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 



 
     CAD / CAM Operations -  3D Printer, CNC Mill/Lathe, Shop Bot, PlasmaCAM 

The learner will be able to design and create a product using 3D CAD software and 
CNC equipment available to the class. 
Source: Internet, Industry 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     Independent Project – Cutting Edge Technologies  
The learner will be able to identify and apply emerging or unique technologies in 
relation to the engineering, manufacturing and robotics fields 
Source: Internet, Industry 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 
 

SkillsUSA – Professional Development Program (PDP)   
SkillsUSA PDP Portfolio Workbooks will be an ongoing part of the class.  These workbooks 
encourage exploration of technical career fields and help students develop an understanding of 
the expectations of the working world.  Higher level workbooks would be used to develop 
leadership skills for students to participate in the SkillsUSA Leadership Conference. 

 
 

     PDP Level 1 Student Workbook – Year 1  
The learner will be able to  
Source 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
ED.FS.11.0 Demonstration and Application 
ED.FS.3.1 Know the personal qualifications, interests, aptitudes, knowledge, and skills necessary to 
succeed in a career. 
ED.FS.3.2 Understand the scope of career opportunities and know the requirements for education, 
training, and licensure. 



ED.FS.3.3 Develop a career plan that is designed to reflect career interests, pathways, and 
postsecondary options. 
ED.FS.3.5 Understand the past, present, and future trends that affect careers, such as technological 
developments and societal trends, and the resulting need for lifelong learning. 
ED.FS.3.6 Know the main strategies for self-promotion in the hiring process, such as job applications, 
résumé writing, interviewing skills, and portfolio preparation. 
FB.FS.11.0 Demonstration and Application 
FB.FS.3.1 Know the personal qualifications, interests, aptitudes, knowledge, and skills necessary to 
succeed in careers. 
FB.FS.3.6 Know key strategies for self-promotion in the hiring process, such as job applications, 
résumé writing, interviewing skills, and portfolio preparation. 
FID.FS.3.1 Know the personal qualifications, interests, aptitudes, information, and skills necessary to 
succeed in careers. 
FID.FS.3.2 Understand the scope of career opportunities and know the requirements for education, 
training, and licensure. 
FID.FS.3.5 Understand the past, present, and future trends that affect careers, such as technological 
developments and societal trends, and the resulting need for lifelong learning. 
FID.FS.3.6 Know key strategies for self-promotion in the hiring process, such as job applications, 
résumé writing, interviewing skills, and portfolio preparation. 
FID.FS.4.2 Understand the use of technological resources to access, manipulate, and produce 
information, products, and services. 
HTR.C.C2.5 Understand the importance of specific human resource practices and procedures that 
address workplace diversity, harassment, personal safety, and discrimination. 
PS.A.A3.1 Understand how to engage people in conversation by using active listening skills, empathy, 
compassion, and self-awareness. 
PS.A.A3.2 Understand the concepts of objectivity, subjectivity, collaboration, delayed gratification, 
and tolerance of frustration in dealing with others. 
 
Common Core Standards Reinforced: 
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     PDP Level 2 Student Workbook – Year 1 
The learner will be able to  
Source 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
See PDP Level 1 Student Workbook – Year 1 for SkillsUSA CA CTE Standards 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     PDP Level 3 Student Workbook – Year 1 
The learner will be able to  
Source 
CA: California Industrial Technology      



Content Standards     
California Career and Technical Standards: 
See PDP Level 1 Student Workbook – Year 1 for SkillsUSA CA CTE Standards 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number 

 

 
 

     PDP Level 4 Student Workbook – Year 2 or Leadership 
The learner will be able to  
Source 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
See PDP Level 1 Student Workbook – Year 1 for SkillsUSA CA CTE Standards 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number  

 

 
 

     PDP Level 5 Student Workbook – Year 2 or Leadership 
The learner will be able to  
Source 
CA: California Industrial Technology      
Content Standards     
California Career and Technical Standards: 
See PDP Level 1 Student Workbook – Year 1 for SkillsUSA CA CTE Standards 
 
Common Core Standards Reinforced:  
 
Grades: 10-12 
Name of  Cluster Number  

 

 


