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& Course Syllabus

What you will learn in this course

ROBOTICS
2a: Design a Robot

Robotics 2a: Design a Robot

From outer space to the oceans and everywhere in between, robots are doing everything from

solving complex problems to simply making daily life easier. But, there has to be a beautiful
mind behind the machine, and this is where you come in! In this course, you will identify a
problem and using the skills you’ve learned, you will apply the principles of engineering and

robotics to design an innovative robot to solve the problem. Robotics engineers are problem

solvers—are you ready to step up?

Unit 1: Objects in Space

In 2021, the spacecraft carrying the Mars Perseverance rover jettisoned its heat shield before

entering the blazing-hot atmosphere of Mars. An enormous parachute opened and carried the
robot to the planet’s surface. Perseverance kicked up dirt and rocks billions of years old as it

landed. The six-wheeled robot’s purpose is to collect rocks and data, including signs of ancient
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life. Space has long captured our imagination, and we’ve come a long way. In this age of
automation and technology, robotics plays a key role in space exploration and research missions.
After we examine the historical roots of flight and space travel, we’ll dive into the role of robotics
and automation in troubleshooting space. What does space travel hold over the next 10, 20, or 30
years? What problems might current and future engineers face? How can robotics play a role in

solving those problems? What problems can you solve using the principles of flight?

What will you learn in this unit?

1. Explain how airplanes are designed to give humans the ability to fly
2. Identify the basic components of a rocket and the stages of a rocket’s flight
3. Compare and contrast the different types of fuels used by rockets

4. Describe the use of robots in modern space exploration

UNIT 1 Assignments

Assignment Type
Unit 1 Critical Thinking Questions Homework
Unit 1 Activity 1 Homework
Unit 1 Activity 2 Homework
Unit 1 Discussion 1 Discussion
Unit 1 Discussion 2 Discussion
Unit 1 Quiz Quiz

Unit 2: Robotics on Earth

Humans gather a variety of resources from the natural world that we need for survival: food,

clothing, and shelter. Beyond that, advanced civilizations have also learned how to navigate,
circumvent, and control the elements to build better cities and livelihoods. As civilizations grew,
the structures they built became bigger, longer, and more advanced. In the modern world, we are

doing something similar by using robotics to help us further harness all that nature has to offer.

What will you learn in this unit?

1. Identify types of transportation and their potential future applications
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2. Distinguish between different types of dams, the materials used to build them, and robotic
applications

3. Describe how humans redirect and control water using dams and canals, and the role of
robotics in these processes

4. Explain the steps taken by engineers and the robotic technology they use to ensure that their
structures are precise, efficient, and stable

UNIT 2 Assignments

Assignment Type
Unit 2 Critical Thinking Questions Homework
Unit 2 Activity 1 Homework
Unit 2 Activity 2 Homework
Unit 2 Activity 3 Homework
Unit 2 Discussion 1 Discussion
Unit 2 Discussion 2 Discussion
Unit 2 Quiz Quiz

Unit 3: On the Assembly Line

Robots are taking our jobs! You may have heard this statement before, but how accurate is it?

Robots and robotic components have been in the workforce for decades now, but rather than
making us obsolete, robots are possibly just making our work easier by doing the necessary but
tedious or dangerous tasks for us. How are robots accomplishing this? In the process of adding

these devices to the workforce, what new jobs and opportunities have been created?

What will you learn in this unit?

1. Summarize how computer-integrated manufacturing (CIM) is used to improve manufacturing
by integrating robotics into industrial processes

2. Identify the different components of a manufacturing robot, including its functions and
limitations

3. Analyze how robots are being used in health care along with current breakthroughs and other

areas of growth
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4. Compare manual and automatic farming practices, noting the benefits of using robots in

agriculture

UNIT 3 Assignments

Assignment Type
Unit 3 Critical Thinking Questions Homework
Unit 3 Activity 1 Homework
Unit 3 Activity 1 (alternate) Homework
Unit 3 Activity 2 Homework
Unit 3 Activity 2 (alternate) Homework
Unit 3 Discussion 1 Discussion
Unit 3 Discussion 2 Discussion
Unit 3 Quiz Quiz

Unit 4: Really Smart Robots

“Smart” is an adjective that is starting to show up on a lot of electronics and robotic machines,

but what does it mean? Artificial intelligence, or Al, is often referenced when we talk about
sentient robots that behave like humans. However, many companies are taking advantage of
current Al technology to make their devices behave, well, smarter. Let’s take a closer look at Al
What exactly is it What are the different types of AI? How are agents used to make smart

devices? We’ll also consider some of the ethical concerns surrounding Al and its use.

What will you learn in this unit?

1. Compare and contrast the three forms of artificial intelligence as well as the two approaches
to creating intelligence in robots

2. Classify the different agents used in artificial intelligence and their functions in robotic
systems

3. Outline how intelligent agents are used in self-driving cars and discuss hurdles to their
successful implementation

4. Assess the ethical concerns associated with both modern and future artificial intelligence
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UNIT 4 Assignments

Assignment Type
Unit 4 Critical Thinking Questions Homework
Unit 4 Activity 1 Homework
Unit 4 Activity 1 (Alternate) Homework
Unit 4 Activity 2 Homework
Unit 4 Discussion 1 Discussion
Unit 4 Discussion 2 Discussion
Unit 4 Quiz Quiz

Robotics 2a Midterm Exam

* Review information acquired and mastered from this course up to this point.

e Take a course exam based on material from the first half of the course (Note: You will be able
to open this exam only one time.)

MIDTERM Assignments

Assignment Type
Midterm Exam Exam
Midterm Discussion Discussion

Unit 5: The Design Process

Building a robot is not quite like making Grandma’s famous cookies. Although they are delicious,

you can’t follow the path someone else has taken and expect to get something new and exciting.
Robotics is innovative, and the boundaries are constantly moving. This means that building a
robot requires you to be in charge. When making cookies, you need to have the exact ingredients,
temperature, and baking time. With robotics, you need to identify a problem, do research, and
plan before you are finally ready to begin the building process. Let’s explore what it takes to be

ready for construction when designing a robot.
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What will you learn in this unit?

1. Using the design process model, identify a problem and solution that incorporates robotics
2. Summarize some of the basic tools and power sources used in robotics
3. Apply mathematical concepts to a robotics problem in order to present designs and models

4. Write a proposal for a robotics project that solves a problem

UNIT 5§ Assignments

Assignment Type
Unit 5 Critical Thinking Questions Homework
Unit 5 Activity 1 Homework
Unit 5 Activity 1 (Alternate) Homework
Unit 5 Activity 2 Homework
Unit 5 Discussion 1 Discussion
Unit 5 Discussion 2 Discussion
Unit 5 Quiz Quiz

Unit 6: Presenting Your Solution

How you would build a robot in your bedroom is very different from how an engineer at their

workplace would build a robot. You might tinker, play around, and find some instructions online.
An engineer would think, research, plan, document, prototype, and propose before even starting
to think about building. Here, we will continue to explore the topic of moving from robot
hobbyist to robot professional as we dive a little deeper into the process of building a robot
professionally from start to finish. We will also go over the process of presenting your robot
solution—both on paper and through a presentation—and the necessary documentation that

goes with it.

What will you learn in this unit?

1. Summarize how your robotics idea can be presented to an audience at various levels
2. Write a methodology for solving a problem you have identified using robotics
3. Describe orally and in writing your robot and the problem or problems it will solve

4. Create and interpret engineering drawings and electrical schematics for a robot
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UNIT 6 Assignments

Assignment Type
Unit 6 Critical Thinking Questions Homework
Unit 6 Activity 1 Homework
Unit 6 Activity 2 Homework
Unit 6 Activity 3 Homework
Unit 6 Discussion 1 Discussion
Unit 6 Discussion 2 Discussion
Unit 6 Quiz Quiz

Unit 7: Working Together

You have probably been on some great and productive teams over the years and some...not-so-

productive teams. By and large, robotics engineering is a team effort; it requires participants to
work with others to reach an established goal. What qualities make a team productive and
efficient? What can a team do to reach its goals< Let’s take a look at some of the best practices for

running and participating on a team.

What will you learn in this unit?

1. Summarize the components of project management using Agile and Scrum
2. Apply project management principles by developing a timeline and establishing goals
3. Select and use an appropriate tool for scheduling a project build

4. Identify the ways a team can function using appropriate norms, ethics, and conflict resolution

UNIT 7 Assignments

Assignment Type
Unit 7 Critical Thinking Questions Homework
Unit 7 Activity 1 Homework

https://r02.core.learn.edgenuity.com/ContentViewers/LtiLink/Activity 719



4/12/24, 10:42 AM Print Test

Unit 7 Activity 2 Homework
Unit 7 Discussion 1 Discussion
Unit 7 Discussion 2 Discussion
Unit 7 Quiz Quiz

Unit 8: Prototype Your Robot

You have a great idea. You’ve made drawings, but should you jump right into building your final
design? Everything looks like it will work on paper, but what about in real life? If you build a final
design prematurely, you run the risk of wasting a lot of time and resources. A better option is to

start by prototyping. In this unit, you will learn about prototyping a project and adding the final

touches to your proposal so that the world will want to see your creation!

What will you learn in this unit?

1. Explain the benefits and limitations of prototyping a robot design before building a final

model

2. Compare different prototypes and select the appropriate one based on your robot’s design

3. Choose appropriate tools and materials for building your prototype robot

4. Plan a robot prototype design based on the spiral method of prototyping

UNIT 8 Assignments

Assignment Type
Unit 8 Critical Thinking Questions Homework
Unit 8 Activity 1 Homework
Unit 8 Activity 2 Homework
Unit 8 Activity 3 Homework
Unit 8 Discussion 1 Discussion
Unit 8 Discussion 2 Discussion
Unit 8 Quiz Quiz
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Robotics 2a Final Exam

* Review information acquired and mastered from this course up to this point.

e Take a course exam based on material from the second half of the course (Note: You will be
able to open this exam only one time.)

FINAL Assignments

Assignment Type
Final Exam Exam
Fina Exam Discussion Discussion
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