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Zero Robotics (ZR) is a programming competition where SPHERES satellites (the 

robots) inside the International Space Station (ISS) are controlled by programs 

developed by students. In the ZR Middle School Program, student teams create, edit, 

share, save, simulate, and submit programming code in order to accomplish the task at 

hand (the competition changes each year). After several phases of competition, regional 

finalists compete in a championship aboard the ISS. An astronaut will use students’ 

code to conduct the championship competition in microgravity with a live broadcast! 

The ZR Middle School Program is a five-week program. The curriculum is designed 

assuming students participate approximately 15 hours per week over the course of the 

five weeks (75 hours total). The ZR curriculum can be distributed as desired and 

incorporated into other programming; for example: 

 5 days per week with 3 hours ZR per day 

 3 days per week with 5 hours ZR per day 

 4 days per week is also successful since it avoids problems with student absences 

on Fridays 

The suggested flow of activities provided in this guide is designed to be tailored to 

support a variety of programming schedules. 

The ZR Middle School Program has several specific objectives. It is designed to engage 

students in science, technology, engineering, and mathematics (STEM) through the ZR 

game and to make clear connections between STEM and space science. The curriculum 

integrates best practices for teaching and learning, including inquiry and collaboration, 

and encourages authentic assessments of student learning (in particular, formative 

assessments). Throughout the five weeks, connections are drawn between the ZR game, 

the middle school ZR program in its entirety, and the STEM content being taught in the 

middle grades and beyond. There are explicit linkages to STEM educational pathways 

and careers aimed at informing students about the many varied opportunities for 

success that STEM fields can offer. The program also provides multiple avenues for 

educators to grow professionally while supporting students at varying levels of skill 

and interest in STEM content and computer programming. 
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It is essential that today’s young people understand STEM topics. The primary goal of 

this program is to excite middle-grades students about STEM, with the hope of 

encouraging them to pursue their studies in these fields so that they can enter STEM 

careers. And since this is an informal education program, it should also be fun! While 

there is a lot of content to cover, it is also important to provide students with many 

opportunities to get up, move around, and enjoy their time. Therefore, we provide a 

number of “ice breakers” (see Appendix 1) to supplement the programming and STEM 

activities. Particularly in the first week of the program—where activities that allow 

students to move around are built into the curriculum—and while students are 

programming in the third and fourth weeks, it is important to take frequent breaks and 

have fun! 
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This section provides some overall information to help you prepare to implement the 

ZR Middle School Program. 

This guide is designed to be read electronically using a pdf application, which allows 

external links to be included. Teaching from a printed version of the guide is not 

recommended as you will not be able to follow external links to activities and 

programming tutorials.   

Companion student materials are available at http://zerorobotics.mit.edu/ms/.  Students 

will be invited to access and use these materials as they progress through the 

curriculum. 

 

 Make arrangements for field trips or speakers. 

o The following required field trips will be organized in 

conjunction with your regional State After-School 

Network (SAN): 

 Field Day: This field trip occurs at the beginning of 

Week 2 and includes a tour of a college campus, 

NASA/space institution, local planetarium or science 

museum. 

 ISS Finals Event: Details will be provided separately. 

o For a list of optional field trips that you can choose to 

organize yourself, see Possible Field Trips and Speakers 

on page 147. 

 Review the program outcomes, information about the alignment between the ZR 

curriculum and national standards, and information about reflection and 

assessment within the ZR program. 

 Review the Program Schedule, which previews the concepts and activities in each 

week of the program, beginning on page 7. 

 Review the materials needed for the program (see Appendix 2 for a complete list). 

Note that for the Bottle Rockets activity in Week 1, you will need a number of 2-

liter soda bottles (Coca-Cola Company bottles seem to work best), which may take 

some time to collect. In addition, you may want to either purchase a bottle rocket 

launcher or build your own. 

http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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o While we do not endorse any specific product, the following bottle rocker 

launcher has been tested by ZR staff: Aquapod-Bottle-Launcher. Note that to 

use this bottle rocket launcher you will also need to obtain a bicycle pump 

with a built-in pressure gauge. 

o NASA has a Water Rocket Launcher rocket activity (available at 

http://www.nasa.gov/pdf/153405main_Rockets_Water_Rocket_Launcher.pdf) 

that details the materials needed and instructions for building your own 

launcher. 

 Set up an account on the ZR website, following the directions in the PowerPoint 

presentation for the Create an Account tutorial in the student materials, and review 

How to Invite Students to Your Team (a tutorial for you, the educator).  

 Run through each of the other tutorials: 

o Week 1 

 Getting to Know the ZR IDE 

  Introduction to Arrays and the setPositionTarget Function 

 More Simple Arrays and the setAttitudeTarget Function  

 More Simple Arrays—Another Way to Initialize Variables  

o Week 2  

 The Conditionals: The Basic of “If-Then” 

 Conditionals: More Fun with “If-Then” and Logic Operators 

 Conditionals with Advanced Logic Operators 

 Conditionals Continued: “If-Then-Else” 

 Introduction to Game Mode 

o Week 3 

 For Loops  

 Hints About SPHERES Loop Dynamics  

 Applied Conditionals 

 Creating Functions 

 Functions and the Step Counter Model 

 Intramural Game Mode 

 How to Submit Code 

 Review the Game Manual in the student materials, which explains the rules for this 

year’s game (the game changes from year to year). 

 

https://www.amazon.com/Aquapod-Bottle-Launcher-Fluorescent-Orange/dp/B003Y5DOJC/ref=as_at?creativeASIN=B003Y5DOJC&linkCode=w61&imprToken=Lzgm5ppys1A8LOrPovJ3PA&slotNum=0&tag=vat19oos-20
http://www.nasa.gov/pdf/153405main_Rockets_Water_Rocket_Launcher.pdf
http://zerorobotics.mit.edu/docs/ms/CreateAccount.pdf
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/docs/ms/InviteTeam.pdf
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowZRIDE.pdf
http://zerorobotics.mit.edu/docs/ms/IntroductiontoArraysandthesetPositionTarget.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysandthesetAttitudeTargetFunction.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsBasicsIfThen.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsIfThenLogicOperatorsDebug.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsAdvancedLogicOperators.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsElseIf.pdf
http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://zerorobotics.mit.edu/docs/ms/ForLoops.pdf
http://zerorobotics.mit.edu/docs/ms/HintsSPHERESDynamics.pdf
http://zerorobotics.mit.edu/docs/ms/AppliedConditionals.pdf
http://zerorobotics.mit.edu/docs/ms/CreatingFunctions.pdf
http://zerorobotics.mit.edu/docs/ms/FunctionsandStepCounterModel.pdf
http://zerorobotics.mit.edu/docs/ms/IntramuralGameMode.pdf
http://zerorobotics.mit.edu/docs/ms/SubmitCode.pdf
http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/ms/
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Students will develop a range of 21st century skills and will advance 

their understanding of both STEM content and career opportunities. 

In addition, this program represents a professional development 

opportunity for educators who may be familiar with science and mathematics but are 

less familiar with computer science and engineering. 

 Improved technology skills  

 Improved critical 21st century skills, including communication, collaboration, 

critical-thinking, and problem-solving skills 

 Increased engagement in and excitement about learning STEM content, 

particularly technology 

 An understanding of the connection between what they’re learning and its 

relevance to their life, both now and in the future 

 Improved technology skills, especially around computer science and programming 

 Strengthened instructional practice  

 An understanding of the value of integrating technology into teaching 

The Common Core State Standards and Next Generation Science Standards are two 

national efforts to provide a clear, coherent, and consistent framework and related 

benchmarks for the skills and knowledge that students need to succeed in college and 

careers. This curriculum provides a rigorous and engaging informal experience that will 

allow your students to achieve these new standards (see Appendix 3 for more 

information). 

Activities in the ZR program are color-coded with circles to denote the activity type. 

Activity types are as follows: 

 Exploration 

 Instruction 

 Active Activity 
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 Computer Programming Tutorial  

 Game  

 Assessment & Reflection  

Throughout the ZR program, you should encourage students to reflect on what they are 

doing and assess their mastery of concepts and skills. We have provided specific 

reflection and assessment items for the end of each week, but we also encourage you to 

provide ongoing opportunities for student reflection. For example, you might have 

students develop a blog or video portfolio that documents their work on programming 

the player for the ZR game or for the program overall. For a video portfolio, you can 

interview students, have them interview one another, or allow them to reflect on their 

own.  

Regarding the latter, it is helpful for students to have reflection modeled for them, so 

try to reflect on your own experiences and learning using whatever format(s) you ask 

them to use. Share your own professional development goals with students at the 

beginning of ZR—for example, if you aren’t familiar with computer science and 

programming, you can share that you hope to learn along with students. Then reflect on 

your progress—are you feeling more comfortable as the ZR program progresses? Do 

you wish you had more support? The best way to get students to open up is to be open 

yourself! 

For ZR overall: What did you learn this week? How do you know you learned it? What 

got in the way of your learning? What helped your learning? How do you feel about the 

ZR program and your participation in it? 

For ZR programming: How far along are you with developing your code (whether 

team code, class player, or regional)? What challenges are you having? What are some 

possible solutions that will help you address these challenges? 
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During the first week of the ZR program, students are introduced to ZR and begin to 

learn about the SPHERES, the ZR game, and computer programming. In addition, they 

are introduced to space and the ISS. Given that there are fewer physical activities 

integral to the curriculum during this week, it is especially important to use some of the 

“ice breakers” from Appendix 1 to give students the opportunity to get to know one 

another and be active. 

Before Week 1, review the information below and gather the materials needed. In 

addition, be sure that the Week 2 Field Day arrangements are settled (see Possible Field 

Trips and Speakers on page 147 for more details). 
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Students understand what SPHERES are, how the middle school ZR 

game relates to the SPHERES satellites, and what the ZR Integrated 

Development Environment (IDE) is and how it works.  

 

By the end of this week, 

students should do the 

following: 

 Understand the basic overview of the 

middle school ZR program and that they 

will be programming satellites on the ISS 

Understand that the SPHERES satellites 

are maneuvered by computer programs, 

rather than by humans  

 Understand the “problem” they must 

address in their player design 

 Understand the basic structure and 

elements of a computer program and what 

is involved in debugging a program 

 Be aware that math and physics are 

involved in maneuvering the SPHERES 

satellites 

 Be able to complete short programming 

tasks in the ZR IDE using the instructions 

provided 

 Be able to work together in teams to solve 

problems 

NOTE: The ZR IDE is a 
tool students will be using 
to do the programming. It 

provides them with what is 
known as a high-level 

programming language. 
This is a computer 

language that makes 
programming easier and 

more user-friendly for 
those who have not 

programmed before. It is a 
great way to learn the logic 

of programming before 
learning the trickier syntax 

of other programming 
languages. The high-level 

language students will use 
for ZR uses the dragging 
and dropping of various 

“puzzle piece” procedures, 
variables, etc. to teach you 
to think like a programmer. 
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 Make copies of the reproducible masters (RMs) needed for each 

activity. 

 Review the suggested flow of activities below and estimate 

what activities will be scheduled for each day based on the 

time you have. 

 Preview and select which video clips and other multimedia related to space and 

space exploration to share with students. Make sure that selected videos can be 

played at your site. 

 Preview the student materials for Week 1, including the slideshows.  

 Review the Background Information (beginning on page 124) for the 

programming concepts introduced and used this week: conditional statements, data 

types, debugging, logic, loops, Newton’s laws, and variables.  

 Prepare and post three sheets of newsprint (marked with “K,” 

“W,” and “L,” respectively). 

 For “Moving Off Earth,” review the directions for building a 

model of the ISS; there are three sections, so divide the group 

into three teams (or into six teams and have them build two 

models). 

 For “Bottle Rockets, Part 1,” review the materials list for this activity. Note that 

when the bottle rocket is pressurized, it can cause severe injury. Please review and 

follow the safety precautions listed on Make Your Own Rocket! (RM 1.1). Also, be 

sure to select an open area—clear of people, cars, windows, and so on—for your 

launch site. 

 For the Mystery Coordinate Grid in “Try Your Hand at Programming,” you will 

need to display the following table on newsprint or chart paper: 

  

  

  

  

  

  

 

 For the optional Coordinate Hunt (an extension of “Try Your Hand at 

http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
http://www.nasa.gov/pdf/616947main_Build_Station_Simulation.pdf
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Programming”) you will need a significant amount of time to set up the course:  

o Print the Coordinate Hunt Pieces double-sided (the front and back 

coordinates will correspond) and cut out the clues along the lines. 

o Use the clues themselves to create the grid coordinate system as shown here: 

 The clues can be set up on desks, around the room, or in a grid outside the 

classroom (secure clues so they don’t get knocked off desks or blown 

away). 

 The farther apart the clues are, the better (outside on a field would be 

optimal), as it forces students to think spatially where the next clue is in 

terms of a coordinate system so they do not waste time—and they get to 

move around a lot more.  

 Alternatively, create four game boards, and make the clues small enough 

to fit on the game boards. 

 Build the three structures you will need for “Logic Competition.” 

 Determine which items from the “Reflect and Assess” section you will use. 

http://zerorobotics.mit.edu/docs/ms/CoordinateHuntPieces.pdf
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* Note that “ice breakers” and other activities to get students outside and moving around are not included 
in this schedule; you should incorporate these based on your students’ needs.  
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For each student: 

 Program 

Introduction 

Letter—see box 

above  

For the group: 

 Computer with 

Internet connection 

and projection 

equipment or TV 

and DVD 

https://www.youtube.com/watch?v=nAPDnQ5aZ6E
https://www.youtube.com/watch?v=nAPDnQ5aZ6E
http://zerorobotics.mit.edu/ms/
http://science.discovery.com/video-topics/space-videos/space-school-solar-system.htm
http://www.zerorobotics.org/web/zero-robotics/curriculum/-/wiki/Main/Week+1
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For the group: 

 Three prepared 

sheets of newsprint 

(see “Before You 

Teach” on page 10) 

plus extra sheets of 

newsprint 

 Markers 

Optional:  

 Computer with 

Internet connection 

and projection 

equipment or TV 

and DVD 

 Optional: Clips from 

Armageddon and/or 

Deep Impact 

http://www.zerorobotics.org/web/zero-robotics/curriculum/-/wiki/Main/01.+The+Sky+Is+Falling%21
http://zerorobotics.mit.edu/ms/
https://www.nasa.gov/about/whats_next.html
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† Some of these videos are also available in the student materials. 

For the group: 

 Computer with Internet 

connection and 

projection equipment 

 Some short video clips 

and/or other multimedia 

highlighting space and 

space exploration, such 

as the Mars rover 

landing, the ISS, and the 

moon landing, selecting 

from the following 

resources: 

• NASA Johnson Style 

(3:47) 

• Space Shuttle Launch  

(3:52) 

• Challenges of Getting 

to Mars: Curiosity’s 

Seven Minutes of 

Terror (5:08) 

• Top 5 Historical NASA 

Videos (24:99) 

• Mars in a Minute: How 

Do Rovers Drive on 

Mars? animation (1:00) 

https://www.youtube.com/watch?v=2Sar5WT76kE
http://www.wimp.com/spaceshuttle/
http://www.youtube.com/watch?v=Ki_Af_o9Q9s
http://www.youtube.com/watch?v=Ki_Af_o9Q9s
http://www.youtube.com/watch?v=Ki_Af_o9Q9s
http://www.youtube.com/watch?v=Ki_Af_o9Q9s
https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/ArticleID/15448/Top-5-Historical-NASA-Videos.aspx
https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/ArticleID/15448/Top-5-Historical-NASA-Videos.aspx
http://www.jpl.nasa.gov/video/?all_videos&id=1176#fragment-5
http://www.jpl.nasa.gov/video/?all_videos&id=1176#fragment-5
http://www.jpl.nasa.gov/video/?all_videos&id=1176#fragment-5
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For each student: 

 Computer with Internet 

connection and 

headphones (optional) 

For each team: 

 Scissors (at least one pair) 

 Tape (regular clear tape, 

masking or duct tape) 

 Glue (optional) 

For the group: 

 Computer with Internet 

connection and 

projection equipment to 

show videos and ISS 

Facts PowerPoint 

presentation 

 Visual resources to 

explore the ISS, chosen 

from the list in step 1 of 

the activity description 

(available in the student 

materials): 

 Heavy 8½” x 11” paper 

(to print ISS paper model 

templates from NASA 

on) 

 Nylon fishing line  

 Wood skewers or ice pop 

sticks (for one team) 

http://www.guardian.co.uk/science/video/2012/nov/29/earth-international-space-station-timelapse-video
http://www.guardian.co.uk/science/video/2012/nov/29/earth-international-space-station-timelapse-video
https://www.youtube.com/watch?v=Ne57B7QI4gk
https://www.youtube.com/watch?v=h8kOAroNNAo
http://esamultimedia.esa.int/multimedia/virtual-tour-iss/
https://www.nasa.gov/mission_pages/station/main/suni_iss_tour.html
http://zerorobotics.mit.edu/docs/ms/ISSFacts.pdf
http://www.nasa.gov/pdf/616947main_Build_Station_Simulation.pdf
http://zerorobotics.mit.edu/docs/ms/ISSFacts.pdf
http://zerorobotics.mit.edu/docs/ms/ISSFacts.pdf
http://zerorobotics.mit.edu/docs/ms/ISSFacts.pdf
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
http://www.nasa.gov/pdf/616947main_Build_Station_Simulation.pdf
http://www.nasa.gov/pdf/616947main_Build_Station_Simulation.pdf
http://www.nasa.gov/pdf/616947main_Build_Station_Simulation.pdf
http://www.guardian.co.uk/science/video/2012/nov/29/earth-international-space-station-timelapse-video
http://www.guardian.co.uk/science/video/2012/nov/29/earth-international-space-station-timelapse-video
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For the group: 

 Computer with Internet 

connection 

 Email address 

For the group:  

 Computer with Internet 

connection and 

projection equipment to 

show the PowerPoint 

presentation for the 

Create an Account tutorial 

 Group list for students to 

record their username 

and password 

http://zerorobotics.mit.edu/docs/ms/CreateAccount.pdf
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/docs/ms/InviteTeam.pdf
http://zerorobotics.mit.edu/docs/ms/InviteTeam.pdf
http://zerorobotics.mit.edu/docs/ms/CreateAccount.pdf
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For each student: 

 Copy of RM 1.1: Make 

Your Own Rocket! 

For each team of students:  

 At least 1 2-Liter soda 

bottle (Coca-Cola 

Company brands work 

best) 

 Construction paper 

and/or cardstock 

 Duct tape to attach nose 

cone/fins to bottle (do not 

substitute with other 

tape) 

 Scissors 

 Computer with Internet 

connection 

For group: 

 Bottle launcher— 

information is provided 

on page 5-6 of this guide 

regarding purchasing or 

building a bottle rocket 

launcher. 

 Launch retainer pin 

 Air pump 

 A few metal stakes  

 Ample supply of water 

This activity can be 
dangerous—never 
stand over the bottle 
once it is in the 
launcher, and do not 
allow students  
to operate the  
pump without  
close supervision.  

If you are 
uncomfortable doing 
this activity, you could 
use one of the following 
instead: 

• 3 . . . 2 . . . 1 . . . 
PUFF! rocket activity 
from NASA 

• Foam Rocket activity 
from NASA 

http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/3_2_1_Puff.html
http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/3_2_1_Puff.html
http://www.nasa.gov/pdf/295787main_Rockets_Foam_Rocket.pdf
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http://exploration.grc.nasa.gov/education/rocket/rktfor.html
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For each student: 

 Drinking straw (or K’nex 

pieces or equivalent) 

 Pen or pencil 

 Spherical object, such as a 

donut hole (plain cake 

donut is least sticky), 

Play-Doh, or clay 

 A napkin (if choose 

donut hole above) 

 Copy of Make Your Own 

SPHERES (RM 1.2) 

 Piece of brightly-colored 

cardstock with image of 

SPHERES printed on it 

(image is available in the 

student materials) 

For the group:  

 Tape 

 Scissors 

 8.5 x 11” sheets of paper 

Computer with Internet 

connection and 

projection equipment to 

show video and Getting 

to Know SPHERES 

PowerPoint presentation 



 

 

 

 

 

http://zerorobotics.mit.edu/docs/ms/PaperSPHERE.pdf
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowSPHERES.pdf
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowSPHERES.pdf
http://www.youtube.com/watch?v=FSvsOKbB8Ro&feature=plcp
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowSPHERES.pdf
http://www.youtube.com/watch?v=ou7ygeev6fo
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http://ssl.mit.edu/spheres/videos.html
http://ssl.mit.edu/spheres/videos.html
http://ssl.mit.edu/spheres/videos.html
http://ssl.mit.edu/spheres/videos.html
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For each student: 

 Computer with Internet 

connection 

For the group:  

 Table on newsprint or 

chart paper, prepared 

according to the 

directions in Before You 

Teach 

 Computer with Internet 

connection and 

projection equipment to 

show the Getting to 

Know the ZR IDE and 

Mystery Coordinate 

Grid PowerPoint 

presentations 

Optional Activity: 
Coordinate Hunt 

For each student: 

 Copy of Coordinate Clue 

Solutions (RM 1.3) 

For the group: 

 Copy of Coordinate 

Hunt Pieces, prepared 

according to the 

directions in Before You 

Teach  

 Computer with Internet 

connection and 

projection equipment to 

show the Coordinate 

Hunt PowerPoint 

presentation 

Optional Activity: 
Battleship 

For each pair of students: 

 Either the board game 

“Battleship” or some 

graphing paper 



 

 

 

 

 

http://zerorobotics.mit.edu/docs/ms/GettingtoKnowZRIDE.pdf
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowZRIDE.pdf
http://zerorobotics.mit.edu/docs/ms/MysteryCoordinateGrid.pdf
http://zerorobotics.mit.edu/docs/ms/MysteryCoordinateGrid.pdf
http://zerorobotics.mit.edu/docs/ms/CoordinateHuntPieces.pdf
http://zerorobotics.mit.edu/docs/ms/CoordinateHuntPieces.pdf
http://zerorobotics.mit.edu/docs/ms/CoordinateHunt.pdf
http://zerorobotics.mit.edu/docs/ms/CoordinateHunt.pdf
http://zerorobotics.mit.edu/docs/ms/MysteryCoordinateGrid.pdf
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http://zerorobotics.mit.edu/docs/ms/GettingtoKnowZRIDE.pdf
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowZRIDE.pdf
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowZRIDE.pdf
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowSPHERES.pdf
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowSPHERES.pdf
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http://zerorobotics.mit.edu/docs/ms/CoordinateHuntPieces.pdf
http://zerorobotics.mit.edu/docs/ms/CoordinateHunt.pdf
http://zerorobotics.mit.edu/docs/ms/CoordinateHuntPieces.pdf
http://zerorobotics.mit.edu/docs/ms/CoordinateHuntPieces.pdf
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For each student: 

 Computer with Internet 

connection 

For the group:  

 Computer with Internet 

connection and 

projection equipment to 

show the ZR Game 

Introduction video and 

the PowerPoint 

presentation 

 

 



http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/docs/ms/CoordinateHunt.pdf
http://zerorobotics.mit.edu/ms/
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 . 

 

 

 

 

 

http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/gamedoc
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For each student: 

 Copies of RM 1.4: 

Making a Sandwich 

For the group:  

 1 jar of peanut butter or 

other spread (see Note 

below) 

 1 jar of jelly  

 Additional containers to 

distribute jelly and 

peanut butter/spread 

across teams of 4 

students 

 Ball or similar object to 

represent the satellite 

For each team: 

 2 slices of nut-free bread 

 2 butter or plastic knives 

 Lined writing paper 

 Pencils 

 Optional: A small 

collection of blocks or 

similar objects  



 

 

 

 

 

Due to food allergies, it 
is highly recommended 
that alternate spreads 
be used in place of 
peanut butter. Some 
options include soy 
butter, spreadable 
butter or margarine, or 
whipped cream cheese. 
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http://zerorobotics.mit.edu/docs/ms/GettingIntoCS.pdf
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For the group:  

 Computer with Internet 

connection and 

projection equipment to 

show the Getting Into 

CS PowerPoint 

presentation 



 

 

 

 

 

http://static.zerorobotics.mit.edu/docs/ms/GettingIntoCS.pdf
http://static.zerorobotics.mit.edu/docs/ms/GettingIntoCS.pdf
http://static.zerorobotics.mit.edu/docs/ms/GettingIntoCS.pdf
http://static.zerorobotics.mit.edu/docs/ms/GettingIntoCS.pdf
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For each student: 

 Computer with Internet 

connection 

For the group:  

 Computer with Internet 

connection and 

projection equipment to 

show the Sample Arrays 

and Introduction to 

Arrays and the 

setPositionTarget 

Function PowerPoint 

presentations  



 

 

http://zerorobotics.mit.edu/docs/ms/SampleArrays.pdf
http://zerorobotics.mit.edu/docs/ms/IntroductiontoArraysandthesetPositionTarget.pdf
http://zerorobotics.mit.edu/docs/ms/IntroductiontoArraysandthesetPositionTarget.pdf
http://zerorobotics.mit.edu/docs/ms/SampleArrays.pdf
http://zerorobotics.mit.edu/docs/ms/IntroductiontoArraysandthesetPositionTarget.pdf
http://zerorobotics.mit.edu/docs/ms/IntroductiontoArraysandthesetPositionTarget.pdf
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For each student:  

 Copy of RM 1.5: Writers-

Doers: What You Need to 

Know 

For each pair of students:  

 Copy of RM 1.6: What to 

Do  

 Paper 

 Pen or pencil 

 A set of materials to 

build one of the three 

structures 

For the group:  

 Three structures made 

from Legos or building 

kits, such as the 

following: 

 Building kits with 

connectors  

 Marble Runs   

 Keva structures 

 



 

 

 

https://brackitz.com/
https://brackitz.com/
http://www.mindware.com/p/Marble-Run-103-Piece-Set/25078
http://www.kevaplanks.com/keva-maple-200-2-1-2


Zero Robotics Middle School Program 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  
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For each student:  

 Computer with Internet 

connection 

For the group:  

 Computer with Internet 

connection and 

projection equipment to 

show: 

 Rotation in 2-D 

PowerPoint presentation 

 PowerPoint presentations 

for the More Simple 

Arrays and the 

setAttitudeTarget Function 

and More Simple Arrays—

Another Way to Initialize 

Variables tutorials 



 

 

 

 

 

 

 
 

 

 

http://zerorobotics.mit.edu/docs/ms/2DRotation.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysandthesetAttitudeTargetFunction.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysandthesetAttitudeTargetFunction.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysandthesetAttitudeTargetFunction.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysandthesetAttitudeTargetFunction.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
http://zerorobotics.mit.edu/docs/ms/IntroductiontoArraysandthesetPositionTarget.pdf
http://zerorobotics.mit.edu/docs/ms/IntroductiontoArraysandthesetPositionTarget.pdf
http://zerorobotics.mit.edu/docs/ms/IntroductiontoArraysandthesetPositionTarget.pdf
http://zerorobotics.mit.edu/docs/ms/2DRotation.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysandthesetAttitudeTargetFunction.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysandthesetAttitudeTargetFunction.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
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http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
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http://www.zerorobotics.org/web/zero-robotics/tutorials
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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During the second week of this program, students have a chance to participate in a 

“Field Day” where they simulate the ZR game and learn how to effectively strategize. 

This helps them begin to develop a program for a player, which they will get a chance 

to compete with in Week 3 and see how it stacks up against other players in their 

region. In addition, they learn much more about the math and physics involved in 

maneuvering the SPHERES satellites and in programming. ‡ 

Before Week 2, review the information below and gather the materials needed. 

                                            

‡ Note: Depending on your students’ skill levels, you may need to keep the focus on programming and do 
fewer math and physics concepts during this week. However, remember to continue to keep 
programming sessions to approximately one hour per day and provide other activities to break up 
programming time and give students an opportunity to move around and enjoy their out-of-school time! 
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 Students understand the basic math and physics concepts underlying 

SPHERES and the ZR game.  

 

By the end of this week, students should do the following: 

 Understand the basic math and physics concepts involved in 

maneuvering the SPHERES satellites, including: 

o Forces 

o Motion 

o Newton’s Laws  

o Order of operations 

o Grids and graphing 

o Cartesian coordinates  

o Dimensions 

o Vectors 

 Understand the basic elements of the ZR game and programming the SPHERES 

 Understand how the ZR game controls can be used in a computer program to 

maneuver the SPHERES satellites 

 Be able to complete advanced programming tasks in the ZR IDE using the 

instructions provided 

 Be able to work in a team to solve problems related to activities and their game 

strategy and coding 

 

 Copy the RMs needed for the activities—see Materials 

Needed below. 

 Review the suggested flow of activities below and estimate 

what activities will be scheduled for each day based on the 

time you have. 

 Review the Background Information (beginning on page 124) for the concepts used 

this week: forces, functions, graphing, motion, Newton’s Laws, and vectors.  

 For the Field Day activity, download and read through the Acting Out the Game—

Instructor’s Guide. Details and a schedule for the Field Day field trip will be 

provided by your regional State After-School Network (SAN). Check with your 

http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/gamedoc
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SAN regarding additional activities and materials needed. 

 For the optional “What Friction?” activity, prepare as follows:  

o Unroll poster paper onto a table and place a heavy object on each of the four 

corners. (Make sure that the sheet is completely flat. Wrinkles will cause the 

blocks of dry ice to stop moving.) 

o Gather the materials needed for the obstacle courses (see Appendix 5). 

 For the Vector Hunt activity: 

o Label nine brightly colored 3 × 5 index cards with the numbers 1 through 9 

o Draw a “vector” on each index card 9 with the magnitude and direction 

(relative to the horizontal lines on the card), as shown:  

 1 Magnitude: 3 inches; Direction: 120 degrees counterclockwise 

Example:    

 2 Magnitude: 2.25 inches; Direction: 50 degrees counterclockwise 

 3 Magnitude: 2.25 inches; Direction: 130 degrees counterclockwise 

 4 Magnitude: 2.5 inches; Direction: 90 degrees clockwise 

 5 Magnitude: 2.5inches; Direction: 90 degrees clockwise 

 6 Magnitude: 4 inches; Direction: 180 degrees counterclockwise 

 7 Magnitude: 2.75 inches; Direction: 70 degrees counterclockwise 

 8 Magnitude: 2.75 inches; Direction: 70 degrees counterclockwise 

 9 Magnitude: 3 inches; Direction: 180 degrees counterclockwise 

o On the day of the activity, place the index cards with the vectors around the 

classroom (or outside).  

o Draw a tenth vector on a large piece of paper or on white board (of a 

magnitude and direction of your choosing) to use at the front of the 

classroom or outdoor area, for demonstration. 

 For “How to Make SPHERES Move,” cut enough strings (10–15 ft. long) for the 

thruster balloons so that every pair will have one. 

o Prepare and set out the materials needed for each session. 

o Determine which items from the “Reflect and Assess” section on p. 75 you 

will use.
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o 

 

o 
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http://zerorobotics.mit.edu/gamedoc
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For each student:  

 Copy of RM 2.1: Order, 

Order!  

 Copy of RM 2.2: Order of 

Operations Crossword 
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http://zerorobotics.mit.edu/docs/ms/OrderofOperationsCrossword.pdf
http://zerorobotics.mit.edu/docs/ms/OOCrosswordAnswerKey.pdf
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For each student:  

 Computer with Internet 

connection 

For the group:  

 Computer with Internet 

connection and 

projection equipment to 

show The Conditionals: 

The Basic of “If-Then” 

PowerPoint presentation 

 



http://zerorobotics.mit.edu/docs/ms/ConditionalsBasicsIfThen.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsBasicsIfThen.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsBasicsIfThen.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsBasicsIfThen.pdf
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For each student:  

 Copy of RM 2.3: Is It a 

Vector? 

 Copy of RM 2.4: Vector 

Hunt Answers  

 Optional: Computer with 

Internet connection 

 Paper 

 Pen 

For each pair of students:  

 Ruler 

 Protractor 

For the group:  

 Computer with Internet 

connection and projector 

to show the Directions 

with No Direction 

PowerPoint presentation 

 



 

 

http://zerorobotics.mit.edu/docs/ms/DirectionswithNoDirection.pdf
http://zerorobotics.mit.edu/docs/ms/DirectionswithNoDirection.pdf
http://zerorobotics.mit.edu/docs/ms/DirectionswithNoDirection.pdf
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http://zerorobotics.mit.edu/docs/ms/VectorVoyage.pdf
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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For each student:  

 Copy of RM 2.5: The Plot 

Thickens  

 Computer with Internet 

connection 

For the group:  

 Computer with Internet 

connection and projector 

to show the Dimensions 

PowerPoint presentation 

 



 

 

 

 

 

 

http://zerorobotics.mit.edu/docs/ms/Dimensions.pdf
http://zerorobotics.mit.edu/docs/ms/Dimensions.pdf
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http://zerorobotics.mit.edu/docs/ms/Dimensions.pdf
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http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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For each student:  

 Computer with Internet 

connection 



 

 

http://zerorobotics.mit.edu/docs/ms/ConditionalsIfThenLogicOperatorsDebug.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsIfThenLogicOperatorsDebug.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsAdvancedLogicOperators.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsAdvancedLogicOperators.pdf
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For each student:  

 Computer with Internet 

connection 

For the group: 

 Computer with Internet 

connection and 

projection equipment to 

show the What If: An 

Introduction to 

Conditional Statements 

PowerPoint presentation 

and the Conditionals 

Continued: “If-Then-Else” 

tutorial 



 

 

http://zerorobotics.mit.edu/docs/ms/WhatIf.pdf
http://zerorobotics.mit.edu/docs/ms/WhatIf.pdf
http://zerorobotics.mit.edu/docs/ms/WhatIf.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsElseIf.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsElseIf.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsElseIf.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsElseIf.pdf
http://zerorobotics.mit.edu/docs/ms/WhatIf.pdf
http://zerorobotics.mit.edu/docs/ms/WhatIf.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsElseIf.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsElseIf.pdf
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For the group:  

 Optional: 2 chairs with 

wheels 

For each pair of students: 

 2 balloons 

 Straw 

 Piece of string (10-15 ft., 

depending on the size of 

the room) 

 Tape 

 Newsprint or chart paper 

to record students’ ideas 
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https://nasaeclips.arc.nasa.gov/video/launchpad/launchpad-newtons-laws-on-board-the-international-space-station
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§ Special thanks to science-class.net for help in refining the idea of 
Thruster Balloons. 

 

https://www.scholastic.com/teachers/activities/teaching-content/force-and-motion-6-studyjams-interactive-science-activities/
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
http://www.nasa.gov/audience/foreducators/nasaeclips/search.html?terms=%22Launchpad%3A%20Newton%27s%20Laws%20On-Board%20the%20International%20Space%20Station%22&category=0000&disp=grid
https://nasaeclips.arc.nasa.gov/video/launchpad/launchpad-newtons-laws-on-board-the-international-space-station
https://nasaeclips.arc.nasa.gov/video/launchpad/launchpad-newtons-laws-on-board-the-international-space-station
http://zerorobotics.mit.edu/ms/


Zero Robotics Middle School Program 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  
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For each student:  

 Marker 

For the group (to perform 
optional dry ice activity): 

 Roll of poster paper 

 4 heavy objects 

 Materials for the obstacle 

courses 

 Dry ice ramp (provided) 

 One pair of insulated 

gloves with long sleeves 

(welding or winter 

gloves work well) 

 Safety glasses 

 10-lb block dry ice  

 Cooler (for the dry ice) 

 Hammer 

 Large storage tub or 

laundry basket 

 Optional: 2 1-ft pieces of 2 

x 4 lumber 

 Optional: Fan 
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This activity involves 
dry ice, which has a 
temperature of –78.5°C 
when solid. Touching 
dry ice with bare skin 
will cause frostbite 
instantly. Students 
should NOT handle the 
dry ice at any time! 
Take care and only 
handle the dry ice while 
wearing insulated 
gloves. Be sure to 
explain this to students 
before the activity 
begins. 
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For each student:  

 Computer with Internet 

connection 

For the group: 

 Computer with Internet 

connection and projector 

to show the 

Programming Functions 

PowerPoint presentation 



 

 

 

 

http://zerorobotics.mit.edu/docs/ms/ProgrammingFunctions.pdf
http://zerorobotics.mit.edu/docs/ms/ProgrammingFunctions.pdf
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For each student:  

 Computer with Internet 

connection 

For each team: 

 Newsprint 

 Markers 

For the group: 

 Computer with Internet 

connection and 

projection equipment to 

display Introduction to 

Game Mode tutorial and 

Game Overview and Let 

the Games Begin 

PowerPoint presentations 

 



 

 









http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/docs/ms/LetGamesBegin.pdf
http://zerorobotics.mit.edu/docs/ms/LetGamesBegin.pdf


 Educator Guide—Week 2: Activities 

  Page 81 

 

 

 

 

http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://zerorobotics.mit.edu/docs/ms/LetGamesBegin.pdf
http://zerorobotics.mit.edu/gamedoc
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http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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During the third week of this program, students will code their team players for a first 

trial run of their program. This Intramural Competition will allow students to try out 

their ideas and see what works well and what doesn’t; the best code from the 

Intramural Competition will be submitted to a practice Regional Competition at the end 

of the week. 

Before Week 3, review the information below and gather the materials needed. 
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Students understand more complex mathematics and physics concepts 

underlying SPHERES and the ZR game and begin to write programs for 

the game.  

 

By the end of this week, students should do the following: 

 Understand some more complex math and physics concepts 

involved in maneuvering the SPHERES satellites, including 

kinematics: 

o Mass vs. weight 

o Speed vs. velocity 

 Code their intramural game strategy for the Intramural Competition!  

 Understand how, and be able, to write and debug code using the ZR game controls 

in the ZR IDE for their player  

 Be able to work together in teams to solve problems related to activities and their 

ZR game strategy and coding 

 

 Copy the RMs needed. 

 Review the suggested flow of activities below and estimate 

what activities will be scheduled for each day based on the 

time you have. 

 Preview the PowerPoint presentations. 

 For “Reaching Warp Speed”: Create tables on pages 86, 87, and 89 on newsprint or 

the board. 

 Set out the materials needed for each session. 

 Determine which items from the “Reflect and Assess” section you will use.  
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** Include Take a Break! activities throughout the week (see p. 93 for more details) 
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For each student:  

 Copy of RM 3.1: Name 

the Parts 

For the group: 

 Computer with Internet 

connection and 

projection equipment to 

show the All About 

SPHERES PowerPoint 

presentation PowerPoint 

presentations 



 

 

 

 

http://zerorobotics.mit.edu/docs/ms/AllAboutSPHERES.pdf
http://zerorobotics.mit.edu/docs/ms/AllAboutSPHERES.pdf
http://zerorobotics.mit.edu/docs/ms/AllAboutSPHERES.pdf
http://zerorobotics.mit.edu/docs/ms/AllAboutSPHERES.pdf
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For each student:  

 Computer with Internet 

connection 

 

 



http://zerorobotics.mit.edu/docs/ms/ForLoops.pdf
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For each student:  

 Computer with Internet 

connection 

For the group: 

 Planning notes from 

Week 2 

 Newsprint 

 Markers 



 

 

 
 

 

 

 

 

http://zerorobotics.mit.edu/docs/ms/LetGamesBegin.pdf
http://zerorobotics.mit.edu/docs/ms/LetGamesBegin.pdf
http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/gamedoc
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For each student:  

 Computer with Internet 

connection 

 Copy of RM 3.2: A 

Question of Kinematics 

For the group: 

 Computer with Internet 

connection and 

projection equipment to 

show video and the 

Mapping with Speed 

PowerPoint presentation 

 Table on newsprint or 

board, prepared in Before 

You Teach 

 

 

 

 

 

 



 

 

 

http://zerorobotics.mit.edu/docs/ms/MappingSpeed.pdf
http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://www.youtube.com/watch?v=1whMAIGNq7E
http://www.youtube.com/watch?v=gjfLI7aJKmQ
http://www.youtube.com/watch?v=gjfLI7aJKmQ
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https://www.nasa.gov/pdf/591749main_MVW_Stretching_Mass.pdf
http://zerorobotics.mit.edu/docs/ms/MappingSpeed.pdf
http://www.exploratorium.edu/ronh/weight/
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For each student:  

 Computer with Internet 

connection 

 

 



 

 

 

 ω ω ω

http://zerorobotics.mit.edu/docs/ms/HintsSPHERESDynamics.pdf
http://zerorobotics.mit.edu/docs/ms/AppliedConditionals.pdf
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For each student:  

 Computer with Internet 

connection 

For the group:  

 Computer with Internet 

connection and 

projection equipment to 

show the Intramural 

Competition 

 Stickers or awards 

 Newsprint or board to 

record results of the 

Intramural Competition 





 

 

 

http://zerorobotics.mit.edu/docs/ms/CreatingFunctions.pdf
http://zerorobotics.mit.edu/docs/ms/FunctionsandStepCounterModel.pdf
http://zerorobotics.mit.edu/docs/ms/IntramuralGameMode.pdf
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For each student:  

 Computer with Internet 

connection  

For the group: 

 Computer with Internet 

connection and 

projection equipment 

 

 

 

 

 

 



http://zerorobotics.mit.edu/docs/ms/SubmitCode.pdf
http://zerorobotics.mit.edu/ms/
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http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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During the fourth week of this program, students will primarily be completing the 

programming of their game. However, in order to break up the time spent coding, they 

will also be spending time exploring the STEM concepts underlying the SPHERES and 

their game programming through a variety of activities and videos. By the end of Week 

4, the group will select a single team’s code to be submitted to the Regional 

Competition; winning codes from each region will then be submitted for preparation 

for the National Competition. 

Before Week 4, you should review the information below, preview the online activities 

and videos, and gather any other materials needed. 
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 Students understand how to program their player for the ZR game and 

are able to create a strategy for successfully accomplishing the task(s) 

required in the game. 

 

By the end of this week, students should: 

 Have reviewed the results of the practice Regional 

Competition  

 Understand and be able to describe their final game strategy 

 Complete their programs and select a single entry from the 

whole group for submission to the Regional Competition 

 Be able to work together in teams to solve problems related to their game strategy 

and coding 

 

 Review the suggested flow of activities below and estimate 

what activities will be scheduled for each day based on the 

time you have available. 

 Set up a free account on the PBS LearningMedia website 

(http://www.pbslearningmedia.org/) to be able to view some 

of the suggested videos and activities.  

 Review the numerous non-programming activities to determine which you will 

have your students do. You will likely not have time to do them all, so it will help 

for you to review them all ahead of time and decide which ones will work best 

with your schedule and for your students. 

 Determine which items from the “Reflect and Assess” section you will use. 
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For each student:  

 Computer with Internet 

connection  

For the group: 

 Computer with Internet 

connection and 

projection equipment to 

replay simulations from 

practice Regional 

Competition 

 Newsprint or board and 

markers 
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For each student:  

 Computer with Internet 

connection  

For the group: 

 Computer with Internet 

connection and 

projection equipment 

 Newsprint or board and 

markers to record group 

strategy 
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http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
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For each student:  

 Computer with Internet 

connection  

For the group: 

 Computer with Internet 

connection and 

projection equipment 

 Other materials needed 

depending on activities 

selected 

 

 



 

 

 

http://zerorobotics.mit.edu/docs/ms/SubmitCode.pdf
http://mass.pbslearningmedia.org/resource/psu06-swift.sci.discoveries/accidental-discoveries/
http://mass.pbslearningmedia.org/resource/phy03.sci.phys.fund.unihist/history-of-the-universe/
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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http://www.kidsastronomy.com/crossword.htm
http://spaceplace.nasa.gov/menu/play/
https://www.spellingcity.com/spelling-games-vocabulary-games.html#activities/16
http://www.careercornerstone.org/atmosphericscience/atmsciprep.htm
http://www.careercornerstone.org/compsci/compsci.htm
http://www.nasa.gov/pdf/544892main_PS2_InertiaAndFriction_C2.pdf
http://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_human/cub_human_lesson03_activity1.xml
http://mrnussbaum.com/stockshelves/
https://www.math10.com/en/math-games/games/geometry/games-billy-the-bug.html
http://mass.pbslearningmedia.org/resource/vtl07.math.geometry.pla.coordingrd/using-a-coordinate-grid/
http://mass.pbslearningmedia.org/resource/vtl07.math.geometry.pla.coordingrd/using-a-coordinate-grid/
http://mass.pbslearningmedia.org/resource/ket09.math.geo.pla.quantus/quantus/
http://www.cs4fn.org/teachers/activities/winatoxo/winatoxo.pdf
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http://www.cs4fn.org/teachers/activities/createaface/createaface.pdf
http://www.ncwit.org/sites/default/files/resources/computerscience-in-a-box.pdf
http://www.ncwit.org/sites/default/files/resources/computerscience-in-a-box.pdf
http://mass.pbslearningmedia.org/resource/wnet08.sci.engin.systems.wnetrobot1/programming-a-robot/
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For each student:  

 Computer with Internet 

connection  
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http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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During the final week of the regular program, in addition to programming for the 

National Competition students will have one more task to complete for the finals—to 

highlight their strategy. This is also a time to have some fun with science and 

engineering—to explore careers, find out more about space science and exploration, and 

perhaps to go on a field trip to a planetarium or other space or computer science-related 

site. 

Before Week 5, you should review the information below, make plans for any field 

trips, and select which activities to use. 
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 Students understand what career pathways exist in STEM and how 

they impact society, as well as learning some additional content related 

to the SPHERES. 

 

By the end of this week, students should: 

 Understand how science and engineering concepts relate to 

the 'real' world 

 Understand more about how SPHERES move, including 

degrees of freedom and dynamics 

 Understand why space exploration is important 

 Understand what some careers in STEM are and what skills and knowledge are 

needed to be successful in those careers 

 

 Review the suggested flow of activities below and estimate 

what activities will be scheduled for each day based on the 

time you have. 

 For “How Many Degrees of Freedom Do You Have?,” create 

a large sign with the title “NASA” on it. 

 Determine which items from the “Reflect and Assess” section you will use. 

 Prepare a handout to send home to families providing the date, time, and location 

of the ISS Finals Event and encouraging students to attend this exciting event. 



 Educator Guide—Week 5: Getting Started 

 Page 119 



Zero Robotics Middle School Program 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  

For each student:  

 Computer with Internet 

connection  

For the group: 

 Computer with Internet 

connection and 

projection equipment 

For each student:  

 Computer with Internet 

connection  
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For each student:  

 Handout to send home to 

families providing the 

date, time, and location 

of the ISS Finals Event 

For the group: 

 Poster boards 

 Markers 

 Video equipment or cell 

phones 

 Computer with Internet 

connection and 

projection equipment 
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For each team:  

 Bottle rockets from Week 

1 

 Computer with Internet 

connection 

 Cloth, wood, duct tape, 

and a variety of other 

materials students might 

use for their designs 

 Optional: 1–2 eggs 

For each student:  

 Computer with Internet 

connection  

For the group: 

 Computer with Internet 

connection and 

projection equipment 



 

 



 

 

 

https://www.youtube.com/watch?v=nKIu9yen5nc
https://www.youtube.com/watch?v=nKIu9yen5nc
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http://zerorobotics.mit.edu/ms/week5/
http://zerorobotics.mit.edu/ms/
http://www.zerorobotics.org/web/zero-robotics/curriculum/-/wiki/Main/1.+How+Bright+Can+Your+Future+Be%3F
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/week5/
http://zerorobotics.mit.edu/ms/
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For each student:  

 Computer with Internet 

connection  

For the group: 

 Computer with Internet 

connection and 

projection equipment 

 

 

 

 

 

 

 

 

 



 

 

 

 

https://www.nasa.gov/mission_pages/station/expeditions/index.html
https://www.nasa.gov/about/whats_next.html
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For each team:  

 Computer with Internet 

connection  

 

 

 

 

 



 

https://www.youtube.com/watch?v=C3J1AO9z0tA
http://zerorobotics.mit.edu/ms/week5/
http://www.nasa.gov/audience/forstudents/5-8/features/homework-topics-index.html#h
http://zerorobotics.mit.edu/ms/week5/
http://www.nasa.gov/audience/foreducators/diypodcast/index.html
http://www.nasa.gov/audience/foreducators/diypodcast/index.html
http://zerorobotics.mit.edu/ms/week5/
http://zerorobotics.mit.edu/ms/
http://static.zerorobotics.mit.edu/docs/ms/Earth_from_space.pdf
http://www.jpl.nasa.gov/video/?all_videos&id=1154#fragment-5
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For the group:  

 Computer with Internet 

connection and 

projection equipment to 

show the Smooth Moves 

PowerPoint presentation 

 

 



 

 
 

 

 

http://zerorobotics.mit.edu/docs/ms/SmoothMoves.pdf
http://zerorobotics.mit.edu/ms/
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http://zerorobotics.mit.edu/docs/ms/SmoothMoves.pdf
http://zerorobotics.mit.edu/docs/ms/SmoothMoves.pdf
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For the group:  

 Newsprint with “NASA” 

written on it, prepared in 

Before You Teach 
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For each student:  

 Computer with Internet 

connection  

For the group:  

 Computer with Internet 

connection and 

projection equipment 

For each student:  

 Computer with Internet 

connection  

For the group:  

 Computer with Internet 

connection and 

projection equipment 



 

 





http://zerorobotics.mit.edu/ms/week5/
http://zerorobotics.mit.edu/ms/
http://marsprogram.jpl.nasa.gov/participate/funzone/
http://marsrover.nasa.gov/gallery/video/
http://www.zerorobotics.org/web/zero-robotics/curriculum/-/wiki/Main/6.+Where+Can+You+Go+From+Here%3F
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/ms/
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For the group:  

 Computer with Internet 

connection and 

projection equipment or 

television and DVD 

player 
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http://zerorobotics.mit.edu/ms/
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†† For simplicity’s sake, this statement is presented in English and not C code. 



Zero Robotics Middle School Program  

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  



Zero Robotics Middle School Program Educator Guide—Background Information 

 

 Page 143 

 

 

 

http://zerorobotics.mit.edu/docs/ms/GettingtoKnowZRIDE.pdf


Zero Robotics Middle School Program  

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  

 



Zero Robotics Middle School Program Educator Guide—Background Information 

 

 Page 145 



Zero Robotics Middle School Program  

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  



Zero Robotics Middle School Program Educator Guide— Field Trips 

 

 Page 147 

 

 

 

 

 



Zero Robotics Middle School Program  

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  

 

o 

o 

o 

o 

 

o 

o 

o 

o 

 

1. 

 

o 

o 

o 

o 

 

o 

o 

o 

o 

 

 



Zero Robotics Middle School Program Educator Guide—References 

 

 Page 149 

 

 

http://pascal.computer.org/sev_display/search.action;jsessionid=5016E8A3FE633AB1052F1778004173AE
http://pascal.computer.org/sev_display/search.action;jsessionid=5016E8A3FE633AB1052F1778004173AE
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1. 

2. 

3. 

4. 

 

 

 

 

http://www.zerorobotics.mit.edu/
http://www.nasa.gov/audience/forkids/activities/index.html
https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/ArticleID/15448/Top-5-Historical-NASA-Videos.aspx
https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/ArticleID/15448/Top-5-Historical-NASA-Videos.aspx
http://marsrovers.jpl.nasa.gov/home/index.html
http://www.nasa.gov/mission_pages/station/main/index.html
http://hubblesite.org/the_telescope/


Zero Robotics Middle School Program  

 

 Page 151 

 





Zero Robotics Middle School Program RM 1.1 

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved. Page 1 of 2 

 

 

 

 



Zero Robotics Middle School Program  

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  

 

 

 

 

 

 

 

 



Zero Robotics Middle School Program RM 1.2 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved. 

 

 





Zero Robotics Middle School Program RM 1.3 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved. Page 1 of 2 

    

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 



Zero Robotics Middle School Program  

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  

    

  

 

 

  

 

 

 

  





Zero Robotics Middle School Program RM 1.4 

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  

1. 

2. 
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5. 
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2. 

3. 

 

 

4. 

5. 

6. 

7. 
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Note to Writers and Doers: Try to look at the structures from different 

angles. Think about the qualities of the individual components themselves, the 

spatial relationships between the components, and the directions in which the 

components are facing. Consider the relationships of the components based on 

where they are in relation to the viewer as well as where they are in relation to 

each other.  

8. 

 

 

 

 

 

9. 
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Start here 

#1 

#2 
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https://www.amazon.com/Aquapod-Bottle-Launcher-Fluorescent-Orange/dp/B003Y5DOJC/ref=as_at?creativeASIN=B003Y5DOJC&linkCode=w61&imprToken=Lzgm5ppys1A8LOrPovJ3PA&slotNum=0&tag=vat19oos-20
https://www.amazon.com/Aquapod-Bottle-Launcher-Fluorescent-Orange/dp/B003Y5DOJC/ref=as_at?creativeASIN=B003Y5DOJC&linkCode=w61&imprToken=Lzgm5ppys1A8LOrPovJ3PA&slotNum=0&tag=vat19oos-20
https://www.amazon.com/Aquapod-Bottle-Launcher-Fluorescent-Orange/dp/B003Y5DOJC/ref=as_at?creativeASIN=B003Y5DOJC&linkCode=w61&imprToken=Lzgm5ppys1A8LOrPovJ3PA&slotNum=0&tag=vat19oos-20
https://www.amazon.com/Aquapod-Bottle-Launcher-Fluorescent-Orange/dp/B003Y5DOJC/ref=as_at?creativeASIN=B003Y5DOJC&linkCode=w61&imprToken=Lzgm5ppys1A8LOrPovJ3PA&slotNum=0&tag=vat19oos-20
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https://brackitz.com/
http://www.mindware.com/p/Marble-Run-103-Piece-Set/25078
http://www.kevaplanks.com/keva-maple-200-2-1-2


Zero Robotics Middle School Program Educator Guide—Appendix 2 

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  

 

 

 

 

 

 

 

 

 

o 

o 

 

 



Zero Robotics Middle School Program Educator Guide—Appendix 2 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved. Page 9A 

 NASA Johnson Style (https://www.youtube.com/watch?v=2Sar5WT76kE

 

 

 Engineering.com’s top 5 Historical NASA video clips (24:99) 
(https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/ArticleID/
15448/Top-5-Historical-NASA-Videos.aspx)

 

 

 

 

 

 

 Visual Resources to explore the ISS, chosen from the following resources 
(available in the student materials) 

o Further Up Yonder: Time Lapse of the Earth from the ISS 
(http://www.guardian.co.uk/sciece/video/2012/nov/29/earth-international-
space-station-tinelapse-video) (2:28) 

o Everything About Mission Control (7:40) 
(https://www.youtube.com/watch?v=Ne57B7QI4gk) 

o See How the ISS Was Assembled (2:13) 
(https://www.youtube.com/watch?v=h8kOAroNNAo) 

o Virtual Tour of ISS (http://esamultimedia.esa.int/multimedia/virtual-tour-iss/) 

Note: Show students how to click on arrows to move around station and click 
on white triangles inside blue circles to watch narrated videos of points of 
interest and then let them explore. 

  

https://www.youtube.com/watch?v=2Sar5WT76kE
http://www.wimp.com/spaceshuttle/
http://www.wimp.com/spaceshuttle/
http://www.youtube.com/watch?v=Ki_Af_o9Q9s
http://www.youtube.com/watch?v=Ki_Af_o9Q9s
http://www.youtube.com/watch?v=Ki_Af_o9Q9s
https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/ArticleID/15448/Top-5-Historical-NASA-Videos.aspx
https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/ArticleID/15448/Top-5-Historical-NASA-Videos.aspx
http://www.jpl.nasa.gov/video/?all_videos&id=1176#fragment-5
http://www.jpl.nasa.gov/video/?all_videos&id=1176#fragment-5
http://zerorobotics.mit.edu/docs/ms/ISSFacts.pdf
http://www.guardian.co.uk/sciece/video/2012/nov/29/earth-international-space-station-tinelapse-video
http://www.guardian.co.uk/sciece/video/2012/nov/29/earth-international-space-station-tinelapse-video
http://www.guardian.co.uk/sciece/video/2012/nov/29/earth-international-space-station-tinelapse-video
https://www.youtube.com/watch?v=Ne57B7QI4gk
https://www.youtube.com/watch?v=Ne57B7QI4gk
https://www.youtube.com/watch?v=h8kOAroNNAo
https://www.youtube.com/watch?v=h8kOAroNNAo
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o A Narrated Tour of the ISS 
(https://www.nasa.gov/mission_pages/station/main/suni_iss_tour.html) 

Note: “Station Tour: Harmony, Tranquility, Unity” (8:41) shows you life on the 
ISS including where and how the astronauts sleep, what they eat and the 
bathroom facilities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://zerorobotics.mit.edu/docs/ms/CreateAccount.pdf
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NOTE: This activity can be dangerous—never stand over the bottle once it is in the 

launcher, and do not allow students to operate the pump without close supervision.  

If you are uncomfortable doing this activity, you could use one of the following instead: 

• 3 . . . 2 . . . 1 . . . PUFF! rocket activity from NASA 

• Foam Rocket activity from NASA

 

 

o 

 

 

 

Optional Activity: Coordinate Hunt 

 

 

http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/3_2_1_Puff.html
http://www.nasa.gov/pdf/295787main_Rockets_Foam_Rocket.pdf
http://zerorobotics.mit.edu/docs/ms/PaperSPHERE.pdf
http://zerorobotics.mit.edu/ms/
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowSPHERES.pdf
http://zerorobotics.mit.edu/docs/ms/GettingtoKnowZRIDE.pdf
http://zerorobotics.mit.edu/docs/ms/MysteryCoordinateGrid.pdf
http://zerorobotics.mit.edu/docs/ms/CoordinateHuntPieces.pdf
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Optional Activity: Battleship 

 

 

o ZR 

Game Introduction video

 

 

 

 

 

 

 

 

 

 

 

 

http://zerorobotics.mit.edu/docs/ms/CoordinateHunt.pdf
http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/gamedoc
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o Building kits with connectors (https://brackitz.com)  

o Marble runs (http://www.mindware.com/p/Marble-run-103-Piece-Set/25078) 

o Keva structures (http://www.kevaplanks.com/keva-maple-200-2-1-2)

 

http://zerorobotics.mit.edu/docs/ms/GettingIntoCS.pdf
http://zerorobotics.mit.edu/docs/ms/SampleArrays.pdf
http://zerorobotics.mit.edu/docs/ms/IntroductiontoArraysandthesetPositionTarget.pdf
https://brackitz.com/
http://www.mindware.com/p/Marble-run-103-Piece-Set/25078
http://www.kevaplanks.com/keva-maple-200-2-1-2
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http://zerorobotics.mit.edu/docs/ms/2DRotation.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysandthesetAttitudeTargetFunction.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysandthesetAttitudeTargetFunction.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
http://zerorobotics.mit.edu/docs/ms/MoreSimpleArraysAnotherWaytoInitializeVariables.pdf
http://zerorobotics.mit.edu/gamedoc
http://zerorobotics.mit.edu/docs/ms/ConditionalsBasicsIfThen.pdf
http://zerorobotics.mit.edu/docs/ms/ConditionalsBasicsIfThen.pdf
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http://zerorobotics.mit.edu/docs/ms/DirectionswithNoDirection.pdf
http://zerorobotics.mit.edu/docs/ms/DirectionswithNoDirection.pdf
http://www.zerorobotics.org/c/wiki/get_page_attachment?p_l_id=260401&nodeId=332916&title=05.+Seeing+in+3D&fileName=05.+Seeing+in+3D%2FDimensions.pdf
http://zerorobotics.mit.edu/docs/ms/WhatIf.pdf
http://zerorobotics.mit.edu/docs/ms/WhatIf.pdf
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Note: A long flat surface, such as a table, is needed for this activity.  
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http://zerorobotics.mit.edu/docs/ms/ProgrammingFunctions.pdf
http://zerorobotics.mit.edu/docs/ms/ProgrammingFunctions.pdf
http://zerorobotics.mit.edu/docs/ms/IntroGameMode.pdf
http://zerorobotics.mit.edu/docs/ms/LetGamesBegin.pdf
http://zerorobotics.mit.edu/docs/ms/AllAboutSPHERES.pdf
http://zerorobotics.mit.edu/docs/ms/AllAboutSPHERES.pdf
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http://zerorobotics.mit.edu/docs/ms/MappingSpeed.pdf


Zero Robotics Middle School Program Educator Guide—Appendix 2 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved. Page 19A 

 

 

 

 

 

 

 

 

 

 

 

 

 



Zero Robotics Middle School Program Educator Guide—Appendix 2 

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  

 



Zero Robotics Middle School Program Educator Guide—Appendix 2 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved. Page 21A 

 

 

 

 

 

 

 

 

 

 

 

 

 



Zero Robotics Middle School Program Educator Guide—Appendix 2 

 

© 2013-2015 MIT Space Systems Laboratory. All rights reserved.  

 

 

 

 

 

 

 

 

 

http://zerorobotics.mit.edu/docs/ms/SmoothMoves.pdf
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http://www.corestandards.org/ELA-Literacy/RST/6-8/3/
http://www.corestandards.org/ELA-Literacy/RST/6-8/4/
http://www.corestandards.org/ELA-Literacy/RST/6-8/7/
http://www.corestandards.org/ELA-Literacy/WHST/6-8/2/
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http://www.corestandards.org/ELA-Literacy/WHST/6-8/7/
http://www.corestandards.org/ELA-Literacy/WHST/6-8/9/
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Clue # Coordinates Problem and Solution 

1 
Team 1 

Initial clue 

The x and y coordinates add up to 0.  

The x coordinate is exactly 2 units smaller than the y 
coordinate.  

Go to (–1,1) 

2 (–1,1) 

𝑥 coordinate: 4 − 6 ÷ 2 

𝑦 coordinate: 𝑥 coordinate on current clue + 5  

Go to (1,4) 

3 (1,4) 

𝑥 coordinate: 2𝑥 + 2 =  −6

𝑦 coordinate: 3𝑦 + 8 = 17 

Go to (–4,3)  

4 (–4,3) 

If 𝑦 = 6, solve for 𝑥: 

𝑥 coordinate: 𝑦 + 3𝑥 = 18 

If x = 6, solve for y: 

𝑦 coordinate: 3𝑦 + 2𝑥 = 3 

Go to (4,–3) 

5 (4,–3) 
Reflect over y = x line (switch current x and y coordinates) 

Go to (–3,4) 

6 (–3,4) 

𝑥 coordinate: 
2 + 7

3
− 2

𝑦 coordinate: 
2 − 7

5
 

Go to (1,–1) 
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Clue # Coordinates Problem and Solution 

7 (1,–1) 

𝑥 coordinate (solve for 𝑥): 
−150

375
 =

𝑥

10

y coordinate: If you multiply any number by y, you get y. What is 

y? 

Go to (–4,0) 

8 (–4,0) 

Graph of 𝑦 =
−𝑥

3
 + 1 

x coordinate: the x intercept  

y coordinate: the y intercept  

Go to (3,1) 

9 (3,1) 

In the third quadrant. The product of x and y coordinates (both 
integers) is 1. 

Go to (–1,–1) 

10 (–1,–1) 

𝑥 coordinate: 
9

8
 ÷ 

1

3
 +  

5

8

𝑦 coordinate: 
1

3
 +  

1

2
−

17

6

Go to (4,–2) 

11 (4,–2) 
Great! Now go to the origin for you final clue! 

Go to (0,0) 

12 (0,0) 
How to crack the code: 1=a, 2=b, 3=c . . . 25=y, 26=z 

Answer: You need to press the power button! 
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Clue # Coordinates Problem and Solution 

1 
Team 2 

Initial clue 

The x and y coordinates add up to 0.  

The x coordinate is exactly 4 units smaller than the y 
coordinate.  

Go to (–2,2) 

2 (–2,2) 

x coordinate: 4 – 6 ÷2 

y coordinate:  x coordinate on current clue + 4 

Go to (1,2) 

3 (1,2) 

x coordinate: 2x + 1 = –3 

y coordinate: 3y + 8 = 17 

Go to (–2,3) 

4 (–2,3) 

If 𝑦 = 6, solve for 𝑥: 

𝑥 coordinate: 𝑦 + 3𝑥 = 12 

If x=6, solve for y: 

𝑦 coordinate: 3𝑦 + 2𝑥 = 3 

Go to (2,–3) 

5 (2,–3) 
Reflect over y = x line (switch current x and y coordinates) 

Go to (–3,2) 

6 (–3,2) 

𝑥 coordinate:
2+7

3
− 1

𝑦 coordinate: 
2−7

5
− 1  

Go to (2,–2) 

7 (2,–2) 

𝑥 coordinate: 
−150

375
 =

𝑥

5
  

y coordinate: If you multiply any number by y, you get y. What 

is y? 

Go to (−2,0) 

8 (–2,0) 

Graph of 𝑦 =
−2𝑥

3
 + 2 

x coordinate: the x intercept  

y coordinate: the y intercept 

Go to (3,2) 
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Clue # Coordinates Problem and Solution 

9 (3,2) 

In the third quadrant.  

𝑦 coordinate > –2  

The product of 𝑥 and 𝑦 coordinates (both integers) is 2. 

Go to (–2,–1) 

10 (–2,–1) 

𝑥 coordinate: 
9

8
 ÷  

1

3
 +  

5

8

𝑦 coordinate: 
1

3
 +  

1

2
−

11

6

Go to (4,–1) 

11 (4,–1) 
Great! Now go to the origin for you final clue! 

Go to (0,0) 

12 (0,0) 
How to crack the code: 1=a, 2=b, 3=c . . . 25=y, 26=z 

Answer: You need to press the power button! 
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Clue # Coordinates Problem and Solution 

1 
Team 3 

Initial clue 

The x and y coordinates add up to 0.  

The x coordinate is exactly 6 units smaller than the y coordinate.  

Go to (–3,3) 

2 (–3,3) 

𝑥 coordinate: 4 − 6 ÷ 2

𝑦 coordinate: 𝑥 coordinate on current clue + 1 

Go to (1,–2) 

3 (1,–2) 

x coordinate: 2x + 2 = 6 

y coordinate: 3y + 8 = 17 

Go to (2,3) 

4 (2,3) 

If y = 6, solve for x:  

x coordinate: y + 3x = 0 

If x = 6, solve for y: 

y coordinate: 3y + 2x = 3 

Go to (–2,–3) 

5 (–2,–3) 
Reflect over y = x line (switch current x and y coordinates) 

Go to (–3,–2) 

6 (–3,–2) 

𝑥 coordinate: 
2+7

3

𝑦 coordinate: 
2−7

5
− 2

Go to (3,–3) 

7 (3,–3) 

𝑥 coordinate: 
150

375
 =

𝑥

5

y coordinate: If you multiply any number by y, you get y. What is 

y? 

Go to (2,0)  

8 (2,0) 

Graph of 𝑦 =  −𝑥 + 3 

x coordinate: the x intercept  

y coordinate: the y intercept 

Go to (3,3) 
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Clue # Coordinates Problem and Solution 

9 (3,3) 

In the third quadrant.  

y coordinate > –2  

The product of x and y coordinates (both integers) is 3. 

Go to (–3,–1)     

10 (–3,–1) 

𝑥 coordinate: 
9

8
 ÷ 

1

3
− 

3

8

𝑦 coordinate: 
1

3
 +  

1

2
 −

17

6

Go to (3,–2) 

11 (3,–2) 
Great! Now go to the origin for you final clue! 

Go to (0,0) 

12 (0,0) 
How to crack the code: 1=a, 2=b, 3=c . . . 25=y, 26=z 

Answer: You need to press the power button! 
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Clue # Coordinates Problem and Solution 

1 
Team 4 

Initial clue 

The x and y coordinates add up to 0. 

 The x coordinate is exactly 8 units smaller than the y coordinate.  

Go to (–4,4) 

2 (–4,4) 

𝑥 coordinate: 4 − 6 ÷ 2 

y coordinate: x coordinate on current clue 

Go to (1,–4) 

3 (1,–4) 

𝑥 coordinate: 2𝑥 + 2 =  10

𝑦 coordinate: 3𝑦 + 8 = 17 

Go to (4,3) 

4 (4,3) 

If 𝑦 = 6, solve for 𝑥: 

𝑥 coordinate: 𝑦 + 3𝑥 = −6 

If x = 6, solve for y: 

𝑦 coordinate: 3𝑦 + 2𝑥 = 3 

Go to (–4,–3) 

5 (–4,–3) 
Reflect over y = x line (switch current x and y coordinates) 

Go to (–3,–4) 

6 (–3,–4) 

𝑥 coordinate: 
2+7

3
+ 1

𝑦 coordinate: 
2−7

5
− 3  

Go to (4,–4) 

7 (4,–4) 

𝑥 coordinate: 
150

375
 =

𝑥

10

𝑦 coordinate: If you multiply any number by 𝑦, you get 𝑦. What is 

𝑦? 

Go to (4,0) 
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Clue # Coordinates Problem and Solution 

8 (4,0) 

Graph of 𝑦 = −
−4𝑥

3
 + 4  

x coordinate: the x intercept  

y coordinate: the y intercept  

Go to (3,4) 

9 (3,4) 

In the third quadrant.  

y coordinate > –2 

The product of x and y coordinates (both integers) is 4. 

Go to (–4,–1) 

10 (–4,–1) 

𝑥 coordinate: 
9

8
 ÷  

1

3
−  

3

8

𝑦 coordinate: 
1

3
 +  

1

2
 −

11

6
  

Go to (3,–1) 

11 (3,–1) 
Great! Now go to the origin for you final clue! 

Go to (0,0) 

12 (0,0) 
How to crack the code: 1=a, 2=b, 3=c . . . 25=y, 26=z 

Answer: You need to press the power button! 
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3. 

4. 
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#2 
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#4 
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#6 
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#9 


