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Welcome to the fourth unit of Introduction to Engineering & Robotics!  This unit picks up right where the last one left 
off.  All the same skills we used to build and program our LEGO robots will be put to good use here with the larger FTC 
robots.  In the end, the expectation is that you learn the following: 

• How to build FTC robots using the Tetrix component system  
• How to program an FTC robot using Android Studio to complete various tasks 
• How to work with a team of engineers to tackle tough challenges as a group 
• How to troubleshoot the various tech-problems that arise when working with complex systems 

As we move through this unit, you are responsible for making adequate progress through the assignments, and for being 
done by the Unit Due Date (November 8, 2019).  You are also responsible for completing each part before moving on to 
the next.  Our unit is broken up into three main parts: 

Part 1: Building (30 pts) Approx. 2 days   
The building of our FTC robots will start slowly, and your patience will be 
appreciated.  Here, we need to start by getting a good sense of what these 
robots are going to look like and how they can come together to be 
successful.  We’ll watch a series of videos that present different ideas about 
robot construction, and then we’ll build some simple robots that will be 
able to drive and turn just like our LEGO robots did. 

  Frame Notes 

  Build a Basic Frame 

  Electronics Notes 

  Attach Electronics Components 

  Check-off From Mr. Benshoof 
 

Part 2: Programming (40 pts) Approx. 2 days   
With your first robot built, it’s time to start programming.  First, you will 
watch three short videos that introduce the ideas behind programming 
your FTC robot in Android Studio.  Then, you and your team will look at the 
first Basic Challenge and will need to figure out how to edit your tutorial 
program to make your robot complete the challenge. 

  Programming Notes 

  Tutorial Program Check 

  Complete All 3 Basic Challenges 

  Take the Unit 4 Quiz! 

  Check-off from Mr. Benshoof 
 

Part 3: Challenges (60 pts) Approx. 4 days   
In the final part of this unit, you and your team will need to program the 
first simple autonomous challenge and complete it by programming your 
robot to do the task.  You are successful when your robot can do it 5 times 
in a row without messing up! Then, you’ll need to pick one (1) of the Hard 
challenges and program your robot to do that as well!   
 
Once your robot is able to do these challenges, it will be ready for the 
annual Lathrop Robotics Autonomous Mode Showdown! 

  Plan/Program Simple Challenges 

  Complete Simple Challenges 

  Plan/Program Hard Challenges 

  Complete Hard Challenge 

  Check-off from Mr. Benshoof 

  Write a 1-page Summary 

 Achievement: Complete additional Hard Challenges 
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UNIT 4: FTC ROBOTICS                      PART1: BUILDING 
(30 pts) Approx. 3 days 

The first part of this unit involves doing some reading and research about how FTC robots come together, and then 
working with a team to build a very simple, drivable robot.  Great robots need three things in order to be successful: (1) a 
sturdy and reliable frame, (2) properly connected wiring and electronics, and (3) a good program.  In this first part of the 
unit, we want to get those essential elements working together before we start trying to make super complicated robots.   

1. Start by watching the introductory videos on our website, Robot Overview, Frame Tutorial, Gears & Chains, Rigid 
Frames, and Good Wheel Bases.  Take at least a full page of notes on these topics.  Together, they’ll give you a 
good sense of some of the important things to keep in mind as you design and build your first robot frame. 

2. Once you’ve been assigned a team, work with your team to brainstorm ideas for what your basic frame could look 
like.  Your first simple robot needs to be smaller than 18” x 18”, must hold all the needed electronic components, 
and must have exactly 4 wheels and 2 motors.  Brainstorm with your team and record your brainstorming in your 
notebooks. 

3. Once you and your team have agreed on a design together, start building!  Put together your robot carefully, and 
make sure to use the proper screws and bolts for each connection. 

4. When your frame is built, take some time to watch the Basic Electronics Tutorial, and to review the “Wiring 
Diagram” image.  Take good notes, and make sure you include a drawing of the wiring diagram.  The wiring of 
your robot is essential to your robot working well. 

5. Finally, get a set of the robot electronics from Mr. Benshoof. Take an inventory of what you are given to make 
sure that you can keep track of all your pieces. 

6. Attach all your electronics to your robot. 
7. Double check for the following common wiring mistakes: 

a. None of the ports are blocked on any electronic piece 
b. The battery has a stable place to be secured to your robot (It won’t fall off) 
c. The Robot Controller phone has a stable place to be secured to your robot (it won’t fall off) 
d. You can easily access the screen of the Robot Controller phone while it is on the robot 

Part 1: Tasks 5 points 4-3 points 2-1-0 points 

 Frame Notes 

+ You took a full page of notes on 
the construction of FTC robots 
+ Your notes include some 
brainstorms for frame design 

- Your notes are less 
than a full page 
- Your notes do not 
include brainstormed 
ideas 

- Very brief or no notes 
in your engineering 
notebook 

 15-13 points 12-9 points 8-0 points 

 Build a Basic Frame 

+ You worked with your team to 
build a simple frame with 4 wheels 
and 2 motors 

- Your robot is not 
complete or does not 
have 4 wheels and 2 
motors 

- Your robot is barely 
started 

 5 points 4-3 points 2-1-0 points 

 Electronics Notes 

+ You took a full page of notes on 
the wiring of FTC robots 
+ Your notes include a wiring 
diagram for the robot 

- Your notes are less 
than a full page 
- Your notes do not 
include a wiring diagram 

- Very brief or no notes 
in your engineering 
notebook 

 Attach Electronics 
Components 

+ Your robot contains the needed 
electronics 
+ Electronics are attached in the 
right order 
 

- Your robot is missing 
some essential 
electronics 
- Your wiring is out of 
order 

- Your robot is not wired 
at all 
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UNIT 4: FTC ROBOTICS                 PART2: PROGRAMMING 
(40 pts) Approx. 3 days 

Now that your robot is together physically, it’s time to start the programming process. While Jerro and LEGO RobotC were 
both relatively simple to program in, the software we use to program our big robots can be challenging.  Your job in this 
unit is to get used to some of the basic commands needed to control one of our FTC robots, and also to understand where 
you write your part of the program (and where you don’t).  Once you’ve got a basic program up and running, it’s time to 
accomplish the following tasks: 

1. Work with your team to and Mr. Benshoof to get your computer running Android Studio.  As you do so, keep the 
following in mind: 

a. Our classroom computers already have Android Studio installed. 
b. You need the “FTC Appmaster” folder from our website. 
c. You will choose “Open existing Android Studio project” from the main screen as Android Studio opens, 

then select the FTC Appmaster folder. 
d. The only program you want to change when making your own program is called 

“AutoDriveByTimeLinear”.  This can be copy-pasted later when you want to have multiple programs. 
2. Work with your team to confirm that your electronics are all connected properly and that your phones are talking 

to each other.  This is always a hassle, but you just have to stick with it! 
3. Work with your team to write a program that makes your robot do each of the following simple tasks: 

a. Beginning Task 1:  Make your robot drive forward for three seconds, stop, then drive backward for three 
seconds 

b. Beginning Task 2:  Make your robot drive in a figure-8 pattern on the floor 
c. Beginning Task 3:  Make your robot drive in a rectangle inside the FTC field around the lander module 
d. Have Mr. Benshoof confirm your completed challenges as each one is accomplished!  

Part 2: Tasks 6  points 5-4 points 3-0 points 

 Programming Notes 

+ Work with your partner to build 
your LEGO Robot 
+ Follow the instructions as closely 
as possible  

- You deviated 
significantly from the 
instructions 

- You did not work with 
your partner 
- Your robot is not 
complete 

 Tutorial Program Check 

+ Watch Building Your LEGO Robot 
+ Watch Programming in RobotC 
+ Take 1 page of good notes in 
your engineering notebook 

- Less than a full page of 
RobotC programming 
notes 

- Very brief or no notes 
in your engineering 
notebook 

 Complete the Basic 
Challenge 1 

+ Program your robot to 
successfully drive forward and 
backward on the floor. 
 

- Your robot does not 
fully accomplish the 
designated task 

- Your robot does not 
come close to 
accomplishing the task 

 Complete the Basic 
Challenge 2 

+ Program your robot to 
successfully drive a figure-8 
pattern on the floor 
 

- Your robot does not 
fully accomplish the 
designated task 

- Your robot does not 
come close to 
accomplishing the task 

 Complete the Basic 
Challenge 3 

+ Program your robot to 
successfully drive in a rectangle 
around the FTC field 
 

- Your robot does not 
fully accomplish the 
designated task 

- Your robot does not 
come close to 
accomplishing the task 

 Take the Unit 4 Quiz! 

+ Take the Unit 4 Quiz by the due 
date!   
+ Your grade is based on number 
correct 

N/A - You did not take the 
quiz by the due date 
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UNIT 4: FTC ROBOTICS                                   PART3: CHALLENGES 
(60 pts) Approx. 4 days 

The final part of our unit has you tackling the autonomous challenges of this year’s FTC Competition.  There are two (2) 
very challenging “hard” challenges in this year’s robotics game.  You and your team need to solve the simple challenge 
first (that won’t be too hard), and then need to agree upon which hard challenge you will be working on.  Brainstorm, 
troubleshoot, and work hard to get your robot successfully completing the hard challenges! 

1. Planning Notes – You’ll start by watching the short Challenge Summary video, as well as the FTC Game video.  
Take a page of notes on what your autonomous challenge options are (there are only 3), and brainstorm different 
ways you might solve them. 

2. Complete Simple Challenge – The simple autonomous challenge needs to be solved by all teams.  It’s pretty 
straight-forward: 

a. SIMPLE CHALLENGE:  Make your robot start touching the side of the playing field wall, then drive and park 
over your team’s taped line on the floor. 

3. Planning Notes – You and your team now have to tackle one of the hard challenges.  This will be the toughest part 
of this entire unit.  Choose the hard challenge you want to work on, then create a complete design brief of that 
challenge in your engineering notebook.  As you continue to work on your robot, fill out this page of notes and 
ideas in your engineering notebook so your process is recorded! 

4. Complete Hard Challenge – There are two (2) hard challenges to choose from, and you and your team need to 
pick one (1) to work on and accomplish.  A successful robot can do the challenge 5 times in a row!  

a. HARD CHALLENGE 1:  Drive to the initial Skystones and deliver one under the bridge to the scoring area 
b. HARD CHALLENGE 2:  Drive to the building platform and push it into the corner scoring area. 

5. Summary – Write a full page summary in your engineering notebook that discusses what you did with your FTC 
robot. What was easy and what was challenging?   What worked and what didn’t?  How did you team tackle the 
different challenges? 

Part 3: Tasks 10 points 8-6 points 5-0 points 

 Plan/Program Simple 
Challenges 

+ You took a full page of notes on 
the first simple challenge 
+ You and your team planned and 
brainstormed solutions 

- You did not write a full 
page of notes 
- Your notes do not fully 
document your process 

- Your notes are missing 

 Complete Simple 
Challenges 

+ You programmed your robot to 
drive and park on the tape line. 
+ It works 5 times in a row  

- Your robot almost works 
- It was successful at least 
3 times in a row 

- Your program was only 
successful once or twice 
- Your program never 
really worked 

 Plan/Program Hard 
Challenges 

+ You took a full page of notes on 
the hard challenge 
+ Your plan includes a design brief 

- You did not write a full 
page of notes 

- Your notes are missing 

 20-16 points 15-10 points 9-0 points 

 Complete Hard 
Challenge 

+ You programmed your robot to 
complete one of the two hard 
challenges 
+ It worked 5 times in a row  

- Your robot almost works 
- It was successful at least 
3 times in a row 

- Your program was only 
successful once or twice 
- Your program never 
really worked 

 10 points 8-6 points 5-0 points 

 Write a 1-Page Summary 

+ You wrote a full page summary of 
your work with the FTC robots 
+ Your summary addressed all the 
prompts listed above 

- Your summary is not a 
full page 
- You summary does not 
address all parts 

- Your summary is very 
lacking 
- Your summary is missing 

 Achievement Complete the OTHER Hard Challenge for Autonomous mode 
 


