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Engineer: _____________________  Date:  ___________ 
Partner:  _____________________ 

Engineer’s Programming & Data Sheet 
 
Your programming challenge is to move your car so that it travels about 
two meters.  Use the icons on the Programmer’s Icon Sheet to plan out 
your first program.   
 Program 1:  We predict our car will go forward for _____ seconds. 
 

 
 
 
 
 
 
 
 
 

1. Now using your Program 1 you wrote above, program the computer in 
Programmer, Pilot 2 

2. Download the program on to your RCX.  
3. Test and record your results in the data table below.  
4. Change program time & repeat steps 1-4. 

Time (in seconds) Distance traveled (in cm) 
  
  

  

  

  

My car needs to travel _____ seconds to go about 2 meters. 



Programmer’s Icon Sheet 
 Cut and paste the icon desired on your “Engineering Programming 
Sheet”  
 

Port A -Motor:      Port C- Motor: 

 
 

 
   
 
  
 Time: 
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Grade 3: Measurement, Data Collection 
and Graphing 

Lesson 2: The Being Exact Challenge 
 
Lesson Objective:  
• To build a car and program it to go exactly two meters.  
 
Learning Objectives:  
• Measuring using the metric system 
• Programming in Robolab, Pilot 2 using fractional (decimals) seconds 

to determine the distance the car travels. 
 
Materials:  
• Engineer’s design sheet 
• Pre-built sturdy cars (with two motors) 
• Robolab software 
• RCX 
• Meter sticks 
• Metric measuring tapes 
  
Vocabulary: 
• Meter 
• Centimeter 
• Fraction 
• Decimal 
 
Procedure: 
• The lesson begins with a review of “Lesson One: The Two-Meter 

Challenge”.  
Questions you might ask could include: 
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• How did we measure the distance the car traveled in the last 
challenge? 

• How did we change the distance the car traveled during the 
investigation? 

• What were some of the problems your team had with that 
challenge? How did you solve them? 

• Did any team get their car to go exactly two meters?  
• Discuss with the students how to get their car to go exactly two 

meters. Discuss what a fraction is and how we write fractions. On 
the board write some common fractions: 1/4, 1/2, 3/4. Compare 
these fractions to money. Ask the children what 1/2 of a dollar is. 
Write .50 next to the fraction. Do the same with the other 
fractions. Explain that Robolab using decimals. These other ways of 
writing fractions are called decimals. Explain that the students will 
be writing their fractions in Robolab using decimals. Show the 
fraction help sheet that is next to each computer. Explain that the 
students can use that help sheet to write their fraction of time.  
Challenge the class to make their cars go exactly two meters using 
fraction of seconds.  

• When class is over, the children should return the cars for further 
lessons and store their data sheets in their journals for discussion 
during the next class period.  

• During the next class period, guide a discussion around the results 
from each group. You may want to have the children graph their 
results prior to this discussion. Ask the children to share some of 
the problems they encountered and how they solved them.  

 
Extensions:  
• Students can write a program to have the car go three meters. 
• Have a space marked off in the classroom (such as a 4 meter space) 

to have students figure out the distance using their Lego cars & the 
time it takes car the car to travel.   
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• Students can write a program to have the car go one meter, stop, 
play a musical note and then continue on to two meters.  

 
Assessment: 
• Student journal (design sheet) 
• completion of the challenge with teacher interview and observations 
• successful programming of the car to move about two meters 
 
Programming: 
The students will program their cars in Pilot 2 of the Robolab: 
Programmer software to move forward for a set amount of time using 
fraction of seconds. They should review the range of time they found 
from the previous lesson.  The motor speed in the program should be 
set at full power. Students should first plan out their program using 
the “Engineering Programming Sheet” and the “Programmer’s Icon 
Sheet”.  

After planning out their program on paper, the students should  
• Click on the “Programmer” icon after opening up the software.  
• They should then double click on “Pilot two”.  
• By holding down the icons with the mouse, the students can 

change the selection on the screen.  
• They can type in different amounts of time using decimals.  
• When they have finished selecting the program, the students 

can click on the arrow (see below) under the icons to download 
their program on the RCX. (Be sure the RCX is turned on).  

 

• They should then test their program, measuring the distance 
the car traveled (in centimeters). The time traveled and the 
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distance moved should be recorded on the data recording 
sheet. 

• The students should repeat these steps, changing the amount 
of time car moves, until they get exactly to a meter. 

• The cars should be saved for the next challenge,  
 
 
RCX Use Reminders: 
• Attach the wire from the motor to port A (connect black to black) 
• If the car is going the wrong direction, just turn the wire connected 

to the RCX half a circle (180°). 
• If the children drop the RCX or your change its batteries, it may 

loose its firmware (its “brains”) & may not work properly. 
• If the firmware is missing on the RCX, the four zeros will be missing 

on the readout of the RCX. It will not run properly. To download the 
firmware, go into the “administrator” and select “download 
firmware”. (Be sure that the RCX is turned on & pointing at the 
tower.) Downloading firmware can take 3-4 minutes. When finished 
click on “Test RCX Communication” to check the firmware. 

 
Resources: 
• Lego Dacta “Simple and Motorized Machines” teacher guide 
• CEEO Curriculum Website – 

http://www.ceeo.tufts.edu/robolabatceeo 
 
 
 
 



Engineer: _____________________  Date:  ___________ 
Partner:  _____________________ 

Engineer’s Programming & Data Sheet: 
The Being Exact Challenge 

 
Look on your data sheet from last class and complete this sentence: 
My car needs to travel _____ seconds to go about 2 meters. 
Now cut and paste a program, using fraction of seconds, to try 
and get your car to go exactly 2 meters.  
 

 
 
 
 
 
 
 
 
 

 
 

Time (in seconds) Distance traveled (in cm) 

  
  

  

  

  

 
My car needs to travel exactly _____ seconds to go about 2 meters. 
 



Programmer’s Icon Sheet 
 Cut and paste the icon desired on your “Engineering Programming 
Sheet”  
 

Motor: 
Port A     Port C:    Time: 

 
 

   
Fraction/Decimal Help Sheet: 

1/10 = .1 
1/5 = .2 

1/4 = .25 
1/3 = .3 

4/10 = .4 
1/2 = .5 

2/3 = .66 
3/4 = .75 
4/5 = .8 

 



Fraction/Decimal Help Sheet: 

1/10 = .1 
1/5 = .2 

1/4 = .25 
1/3 = .3 

4/10 = .4 
1/2 = .5 

2/3 = .66 
3/4 = .75 
4/5 = .8 
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Grade 3: Measurement, Data 
Collection, and Graphing 

Lesson 3: Who is the Burglar? 
 
Lesson Objective:  
• Students will determine the path of the “burglar” in order to 

identify who he/she might be.  
 
Learning Objectives: 
• Students will attach light sensors to their ROV. 
• Students will program their RCXs to record light sensor 

readings. 
• Students will analyze data using Investigator. 
• Students will use critical thinking skills. 
 
Time: 45 minutes 
 
Materials: 
• RCX 
• Light sensors 
• A map of the room 
• A flashlight 
 
Vocabulary:  
• Data 
• Sensor readings 
• Uploading 
 
Preparation: Teacher will “secretly” remove items from particular 
student desks. 
 
Procedure: 
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• Teacher will create a scenario where class had been 
“burglarized” during the night (i.e. items are missing from 
particular students’ desks…) Teacher will ask students to 
check desks to determine what had been taken. 

• Teacher will then enlist the help of the students to help 
determine the path of the burglar (who was probably carrying 
a flashlight) might take if he/she comes again. 

• Students will attach light sensors to their RCXs.  
• Class will decide how long and how often the light sensors will 

receive data. 
• Students will then program their RCXs using Pilot 3 or 4. 
• Class will use their maps to decide where everyone will set up 

their RCX’s. 
• Each team will mark the location on their map where all the 

RCXs will be located. 
• Each team will set up their RCXs around the room. 
 
** The class can then immediately leave the room and the 
“burglar” will then walk through the room past each RCX with a 
flashlight in hand. He/she should also leave hidden clues close to 
some of the RCX locations. This can also be done at a later time 
at the teacher’s discretion. ** 
 
 
 
After the “burglary” 
• Students will retrieve their RCXs and upload their data into 

the Investigator program. 
• Using their data, teams will determine the time the “burglar” 

passed their RCX. 
• Using their maps, teams will come together and share and plot 

the data gathered from each RCX to determine the path the 
“burglar” took around the room. 
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• OPTION 1- Each student team will upload their data into the 
teacher’s computer using the Investigator program. Teacher 
will display the class results graphically which students will 
then compare to the paths on their maps.  

• OPTION 2- Each student team will upload their data into 
every other team’s computers using the Investigator program. 
They will then compare the class data (which will be displayed 
graphically) to the paths on their maps. 

 
 
• After the path of the “burglar” has been determined, students 

will investigate the areas of activity in search of clues. 
• Class will come together to share their clues and guess who the 

“burglar” might have been! 
• OPTION: Teachers or students may print out the graphs. 
 
Extensions: 
• Students can determine how fast the “burglar” traveled 

between two points in the room. 
• Students will build and program a device that will scare off the 

burglar when he/she approaches it with a flashlight.  
• HOMEWORK: Using their maps and graphs, the students 

explain the classroom activity to their parents. 
 
Assessment: Teacher observation of data collected and 
reflection sheet. 
 
Resources: 
• CEEO Curriculum Website - 

http://www.ceeo.tufts.edu/robolabatceeo/ 
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Grade 3:  Measurement, Data Collection, 
and Graphing 

Lesson 4: Voting For Nutrition 
 

Number of Lessons: 3    Lesson Duration: 45 minutes  
 
Lesson Objective:  
• Identify a survey question about nutrition that can be answered by 

making one of two choices. 
• Set up a “voting booth” to gather the data using the RCX 

programmable brick and touch sensors. 
• Collect and analyze the data.  
 
Learning Objectives:  
• Use the RCX programmable brick and touch sensors to collect two 

choice data.    
• Use Robolab to set up a program to collect the data. 
• Analyze the results of the survey by uploading the data. 
• Draw conclusions based on the results of the data. 
 
Materials:  
• RCX programmable bricks  
• Touch sensors  
• Direction packets (Use at teacher’s discretion.  These may make the 

task more confusing for some students.) 
• “Vote for Nutrition” worksheet 
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Vocabulary: 
• RCX Brick 
• Download 
• Upload 
• Analyze 
• Data 
• Bar Graph 
 
Procedure: 
• This lesson should be done after the science unit on nutrition. 
• Students will be instructed to work in small groups to design a 

survey question related to nutrition that can be answered in only two 
ways. For instance, students could have their classmates choose 
their preference between two nutritious snacks, state their opinion 
on whether a certain snack is nutritious, or answer “yes” or “no” 
regarding their eating habits (i.e., did you eat something yesterday 
that was rich in protein).  Students should record their final 
question on the “voting for nutrition” worksheet. 

• The teacher will demonstrate how to use the RCX brick and touch 
sensors to conduct their survey by assembling the brick and having 
students answer a question. 

• Students will program their brick using Robolab.  This may be too 
challenging for some students to do independently.  A teacher may 
want to work with each group at the computer. 

• Distribute the Lego materials and have students construct their 
voting booths. 

• Discuss a procedure to help everyone collect data in a timely and 
efficient manner. 

• Allow time to collect and upload data.  Explain to students that a bar 
graph is the best way to present their data in this situation.  

• Have a discussion with the group about reading a graph and their 
findings.  Pose the following questions: 
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What do the bars on the graph tell you? 
Which choice received the most responses?   
What was the difference between the two responses? 
What can you conclude from looking at the graph? 

• Have students write a concluding statement about their data that 
compares the responses they received. 

 
Resources: 
• CEEO Curriculum Website - 

http://www.ceeo.tufts.edu/robolabatceeo/ 
 



 
 
Voting Booth Instructions 
 
Step 1: To build your Voting Booth, attach a touch sensor to port 1 and a touch sensor to port 3.    

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Step 2: Go to the computer.  Your screen should look like this: 
 

 
 
 



 
Step 3: Now, click on the light sensor icon. A menu of choices should pop up. 
 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
Step 4: Choose the touch sensor so that your program looks like this: 
 

 
 
 
 
Step 5:  Change the temperature sensor under 3 to a touch sensor.  Then change motor A to a stop 
sign and the Wait For 10 points to Wait for Time. At this point the program should look like this: 

 
 
 
 
 



 
 
 
Step 6: Under the Wait for Time icon, type 600 seconds.  This is the same as 10 minutes.  This is 
how long people will be able to vote at your station.  Now your program is complete. 

 
 
 
 
 
 

Step 7: Place your RCX near the IR tower and click the run arrow.     
 
Step 8: Now you’re ready to cast your votes.   
 
Step 9: Once the votes have been cast, you’re ready to upload the data.  To do this, click on the 

upload icon.  
 
 



 
 
Step 10: This should bring up the “Upload” screen.   Place the RCX near the IR tower and press the 
big arrow to upload the data.  

 
 
 



 
 
Step 11:  Once the data is uploaded, the screen should look like this: 
 

 
 
 



 
 
Step 12: To compare the two data sets, click on the view and compare icon: 
Then the screen will look like this: 

 
 
 



Step 13:  Select Compare from the View menu:  
 
Then the screen will look like this: 
 

 
 
 



 
 
14. A bar graph might be the best way to present your data!  Use the Graph Menu to change to a 
bar graph. 

 
 
  



Engineers: ___________________________________________ 

Voting for Nutrition Worksheet 
 

Your survey question: 
 

 

 

 

 

Pressing A means:  _________________________________________________ 

________________________________________________________________________ 

Pressing B means: ___________________________________________________ 

________________________________________________________________________ 

 

 

(Answer the next question after you have analyzed your data.) 

What did you learn from your survey? 
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Grade 3: The Home Stretch 
Lesson 1: Building the National Dog Sled Race 

 
Lesson Objective:  
• Students will use context clues from a shared text to recreate the 

setting. 
 
Learning Objective:  
• Based on the novel Stone Fox by John Reynold Gardiner, students will 

recreate the buildings along the racecourse in the town of Jackson, 
Wyoming.  

• They will incorporate details from the text’s description (i.e. church clock) 
by using classroom Legos. 

 
Time: one 45-60 minute period 
 
The Challenge: Create a sturdy building from the novel Stone Fox out of 
Legos and place it in the correct location along the race course. 
 
Materials:  
• Various Lego pieces 
• Stone Fox by John Reynolds Gardiner 
 
Vocabulary 
• Beams 
• Bricks 
• Plates 
• Setting 
 
 
Procedure:   
• As a class determine the important buildings that run along the National 

Dog Sled Race route including Lester's General Store, The Mayor's Office, 
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the bank, the church with the clock, the schoolhouse, the abandoned 
farmhouse, Doc Smith's House, and Little Willy's potato farm.  

• Assign each group a building to construct with Legos. Have them select 
necessary Legos and build.  

• After all the buildings are finished, mark the course with masking tape and 
place the buildings in the correct spots.  

• Create the National Dog Sled Race banner as a finish line and place a piece 
of black tape under the banner.  At the beginning of Main Street, mark a 
line behind which all sleds must begin. 

 
Extensions: 
• Students can build more than one building to complete the race course. 
 
Assessment: 
• Teacher observations and interviews 
 
Trouble Shooting: 
• some students will be very familiar with vocabulary and building while for 

others this will be a new experience 
 
 
Resources: 
• CEEO Curriculum Website - http://www.ceeo.tufts.edu/robolabatceeo/ 
• Stone Fox by John Reynolds Gardiner  
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Grade 3: The Home Stretch 
Lesson 2: Building a Sturdy Sled 

 
Lesson Objective:  
• Create a sturdy sled that can be attached to a motorized car.   
 
Learning Objective:  
• To design a sturdy sled that can attach to a pre-made car and support a 

150 gram weight. 
 
Time: One-Two 45 minute periods 
 
The Challenge: Create a sturdy sled that can be attached to a car which is 
programmed to complete the “Home Stretch” of the National Dogsled Race. 
 
Materials:  
• 1 Team Challenge Kit for each small group of 2-4 students 
• Stone Fox by John Reynolds Gardiner 
• National Dogsled Race buildings made in the previous lesson 
• Building A Sturdy Sled planning worksheet 
 
Vocabulary 
• Beams 
• Bricks 
• Plates 
• Axles 
• RCX 
• Light sensor 
• Friction 
 
Procedure:   
• With children in small groups of 2 to 4 (depending on number of kits 

available), pass out Building Design Sheet: Little Willy's Sturdy Sled. 
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Provide students with sufficient time to draw a carefully thought out 
design for their sturdy sled which will be attached to a pre-made car. 

• Once students have planned their design and checked it with a teacher, 
each gets a Team Challenge Kit with which to build their sturdy sled 
connected to the RCX.   The RCX represents Searchlight, the dog powering 
the sled in the book.  One to two working sessions of 45 minutes should be 
sufficient to complete this task.  

• Each team should check the stability of their sled by placing a 150 gram 
weight representing Little Willy on to the sled.  The sled must hold Little 
Willy before students can move on to the next step. 

  
Trouble Shooting: 
• Some students will be very familiar with vocabulary and building while for 

others this will be a new experience 
• Students should be aware of the positioning of their wheels and the 

importance of reducing the friction on the wheels and overall structure. 
 
Resources: 
• CEEO Curriculum Website - http://www.ceeo.tufts.edu/robolabatceeo/ 
• Stone Fox by John Reynolds Gardiner 
 
 
 
 
 
 
 
 
 



Engineer: _________________________ Date: _________ 
Partners: _______________________________________ 
 

Building Design Sheet:  
Searchlight pulling Little Willy’s Sturdy Sled 

 
Challenge: To build a sturdy sled that will attach to 
Searchlight and travel the “home stretch” of the National 
Dogsled Race while holding Little Willy. 
 
• Draw your idea: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Write about your idea:  _____________________________ 
 
 
 
 
_________________________________________________ 
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Grade 3: The Home Stretch 
Lesson 3: Programming Searchlight 

 
Lesson Objective:  
• Program an RCX to travel a set distance and stop at a designated space 

using a light sensor. 
 
Learning Objective:  
• To plan and program an RCX to travel the Home Stretch of the National 

Dogsled Race.   
• Utilize a light sensor to stop the sled at the finish line. 
• Use trial and error to plan and test sturdy sleds’ performances  
 
Time: Two-Three 45 minute periods 
 
The Challenge: Program an RCX to read a light sensor and successfully travel 
and stop at the finish line of the National Dogsled Race. 
 
Materials:  
• 1 Team Challenge Kit for each small group of 2-4 students 
• Stone Fox by John Reynolds Gardiner 
• National Dogsled Race buildings made in a previous lesson 
• Sturdy sled completed in a previous lesson 
• “Little Willy” 150 gram weight 
• Pilot 4 Robolab software 
• Home Stretch Programming Worksheet 
• One light sensor per sled 
 
Vocabulary 
• Beams 
• Bricks 
• Plates 
• Axles 
• RCX 
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• Light sensor 
• Pilot 4 program 
• Greater than / Less than 
 
Procedure:   
• Pass out Engineer's Programming and Data Sheet and one light sensor to 

each group. Children are given the challenge of programming their sled to 
move down Main Street through the banner and stop at the finish line by 
using a programmed light sensor.   

• Students will learn how light sensors work by reading the value numbers 
for various colors.  This can be observed in the View setting of the RCX.  
Each group will take turns determining what number their RCX reads when 
crossing the finish line tape.  This corresponding number will be 
programmed into Pilot 4. 

• First they will fill out their Engineer’s Programming and Data Sheet, using 
the light sensor number, motor direction and power levels of their choice.  
Using the Pilot 4 program, groups will come up to the computer and 
program their RCX accordingly.    

• Teams test their initial program on the course and make modifications as 
needed.  

• They should be recording each modification on their Engineer's 
Programming and Data Sheet each time it is changed in the computer until 
they have successfully completed the task.  

 
Trouble Shooting: 
• some students will be very familiar with vocabulary and building while for 

others this will be a new experience 
• support will be provided when sleds run off course or fall apart 
 
Extensions: 
• Students can remove the light sensor and program Searchlight to complete 

the home stretch based on time.  They might want to see who can cross 
the finish line the fastest or the slowest!  They will experiment with the 
power and time when programming until crossing the finish line and 
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stopping in a pre-determined space.  This could be a box made out of 
masking tape. 

• For the “gifted engineer”, provide them with the challenge of navigating 
around the entire National Dogsled Race course, beginning and ending on 
Main Street. 

 
Assessment: 
• Teacher observations 
• Student ability to program sled with limited support 
• Successful completion of challenge 
 
Resources: 
• CEEO Curriculum Website - http://www.ceeo.tufts.edu/robolabatceeo/ 
• Stone Fox by John Reynolds Gardiner 
 
 
 
 
 
 
 
 
 
 
 
 
 



Engineer: _____________________  Date:  ___________ 
Partners:  _____________________ 

Engineer’s Programming & Data Sheet 
Programming Searchlight 

Your programming challenge is to move your sturdy sled so that it 
travels the “home stretch” of the National Dog Sled Race while 
holding   Little Willy.  It should have a light sensor attached and 
use this to stop at the finish line.   
Our finish line light sensor value is_____________ 
Program 1:  Cut out the icons on the following page to show the 
program you will download onto your RCX.  Paste it below. 
 
 
 
 
 
 
 
1. Now using the plan you pasted above, program the computer in 
Programmer, Pilot 4 
2. Download the program on to your RCX.  
3. Test and record your results in the data table below.  
4. Change your program accordingly until Searchlight and Little 
Willy successfully stop at the finish line. 
Light sensor value Observations or changes to be made 
  
  
  
  
  



Programmer’s Icon Sheet 
Cut and paste the icon desired on your “Engineering Programming 
Sheet”  
 
 
Motor: 
Port A -        Port C-  
 

          
 
 
Sensor: 
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Grade 3: Solar System 
Lesson 1: ROVing Away 

 
Lesson Objective:  
• Program a ROV to travel from Earth to an assigned planet. 
 
Learning Objective:  
• Program a ROV to leave Earth and land on a planet in the Solar System 

based on time. 
• Reinforce the layout of our Solar System and where the Earth is in 

relation to other planets. 
 
Time: Two 45 minute periods 
 
The Challenge: Can you travel to a planet in your Space ROV? 
 
Materials:  
• 1 pre-built ROV for each group of 2-4 students 
• Postcards from Pluto  by Loreen Leedy 
• Carpet of the Solar System 
• ROBOLAB software 
• Light Sensor (optional) 
• Flashlight (optional) 
• “ROVing Away” Programming Sheet 
 
Vocabulary 
• Beams 
• Bricks 
• Plates 
• Axles 
• RCX 
• Light sensor 
• Solar System 
• Solar Energy (optional) 
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• Solar Arrays (optional) 
 
Prior Knowledge: 
• The class will have already completed mini-research reports on various 

planets in our solar system.  They will therefore have general knowledge on 
the solar system including features and locations of the planets. 

 
Procedure:   
• Read Postcards from Pluto by Loreen Leedy with the class.  This will serve 

as a review and set up the lesson. 
• The class will be divided into teams of two.  Each team will receive a 

postcard from a designated planet.  They will be given the task of using 
their pre-made Space ROV, program it to depart from planet Earth and 
land on their assigned planet. 

• All teams will brainstorm together using a “ROVing Away Programming 
Sheet”.  They will be required to program their Space ROV based on time 
to leave Earth and land exactly on their assigned planet.   

• Students will first make an educated guess of how long they think the trip 
will take and program it in Pilot 4 on a classroom computer.   

• Trial and error will follow until their Space ROV has successfully 
completed the trip.   

 
Extensions: 
• Once reaching their assigned planet, groups can attempt to program their 

ROV to turn around and return to Earth. 
• Students can design solar arrays to attach to their Space ROV.  They will 

program their vehicle to turn until the solar arrays face the sun.  A light 
sensor will be put in place to sense the sun’s light (flashlight).  Once the 
light is detected, the ROV will stop. 

 
Assessment: 
• Teacher observations 
• Student’s success with completing the challenge(s) 
• Lego Reflection sheet 
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Resources: 
• CEEO Curriculum Website - http://www.ceeo.tufts.edu/robolabatceeo/ 
• Postcards from Pluto by Loreen Leedy 
• Misc. books and videos of the solar system 
 
 
 
 
 
 
 
 
 
 
 
 



Engineer: _____________________  Date:  ___________ 
Partners:  _____________________ 

Engineer’s Programming & Data Sheet: 
ROVing Away 

Your programming challenge is for your ROV to follow its orbital 
path around the sun.   It should have a light sensor attached and 
use this to guide its revolution.   
Our orbit light sensor value is_____________ 
Program 1:  Cut out the icons on the following page to show the 
program you will download onto your RCX.  Paste it below. 
 
 
 
 
 
 
 
 
1. Now using the plan you pasted above, program the computer in 
Inventor 4. 
2. Download the program on to your RCX.  
3. Test and record your results in the data table below.  
4. Change your program accordingly until your ROV successfully 
follows its orbital path. 
Light sensor value Observations or changes to be made 
  
  
  
  
  
 



Engineer: _____________________  Date:  ___________ 
Partner:  _____________________ 

Engineer’s Programming Sheet: 
ROVing Away 

Use the icons below to plan out your first program.   
 Program 1:  Our Space ROV will go forward for____ seconds. 
 

 
 
 
 
 
 

Programmer’s Icons 
 Cut and paste the icons in the box above.   
Motor: Port A   Port C-  

Time:  



Engineer: _____________________  Date:  ___________ 
Partner:  _____________________ 

ROVing Away 
Challenge:   
Find out how long it will take your space ROV to travel from 
planet Earth to your assigned planet. 
 
We want our Space ROV to travel from Earth to___________.                          
         (Name of planet) 
Prediction:  
We think it will take our Space ROV ____________ seconds to 
get there.  
 
Programming: 
Complete the Programming Sheet.  
 
Data:  
Try Time (seconds) What happened? (Too far, not 

far enough, just right) 
1st    
2nd   
3rd   
 
Conclusion: (What did you find out?) 
_________________________________________________
_________________________________________________
_________________________________________________ 
What strategies did you use to help get your car to its 
destination?   
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Grade 3: Solar System  
Lesson 2: Solar System Rotation and Revolution 

 
Lesson Objective:  
• To create a working model of the solar system. 
 
Learning Objective:  
• The students will develop an understanding that all planets 

rotate on an axis and revolve around the sun within their own 
orbits. 

 
Time: Two 45 minute periods 
 
Materials:  
• Video of solar system 
• Large teacher made diagram of solar system (bird’s eye view) 
• Teacher made planet information cards (picture of planet, 

planet name, order from the sun, actual and scaled-down 
distance from the sun, planets before and after it, amount of 
time of one rotation) 

• Four planet markers for each planet (picture and name of 
planet) 

• Tape measures 
• String 
• Scissors 
 
Vocabulary: 
• Rotation 
• Revolution 
• Motion 
• Orbit 
 
Procedure: 
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• Introduction- Students will view an introductory video that 
demonstrates planet rotation and revolution.   

• After viewing the video the teacher will pose the question, 
“How can you demonstrate the motions in the solar system?”   

• The students will be divided into four cooperative learning 
groups and be instructed to use anything within the classroom 
to aid their demonstration.  

• They will be allowed approximately five to seven minutes to 
complete the task.  Then each group will present their 
demonstration.  

• Following the demonstrations the teacher will explain that the 
entire class will cooperatively recreate a model of the solar 
system’s motions by participating in a model using themselves 
as the sun and the planets. The teacher will use a diagram that 
will explain what the students will be doing during the activity.  

 
Activity: 
• Teacher will assign individual or small groups of students to be 

a specific planet, or the sun within the solar system. 
• Each group or student will be given a ball of string, four planet 

marker cards, and a planet information card that tells them 
the length of string they should cut which will replicate their 
planet’s orbit. (The teacher will have pre-determined these 
lengths in a reasonable scale). The planet information card will 
also include the distance each planet is from the sun. 

• Teacher will bring the class to a large, open area such as a 
field or gymnasium. Students will take with them their orbit 
strings, tape measures, and their planet information card.  

• The students representing the sun will be positioned in a pre-
determined spot.  

• The students representing the planets will use the tape 
measures to determine how far away from the sun they should 
stand. Students will do this step four times in four opposite 
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directions (north, east, south, and west). Students will use 
their planet markers to show where they should place their 
orbit strings.  

• Students will place their strings around the sun using their 
markers to create their orbits. 

• Upon completion of all strings being put into place, each 
student group will choose one member to stand on their orbit 
strings in a straight line away from the sun. Students who are 
not participating will stand outside the solar system and 
observe the planets’ rotations and revolutions. 

• The teacher will demonstrate the speed at which all planets 
should rotate and revolve around the sun using one student as 
an example.  

• The teacher will give a signal for all planets to begin their 
orbit around the sun using the same motions as their planet 
would. 

• If time allows, students can take turns representing their 
planet. 

 
Assessment: 
• Students will be asked to explain the difference between 

rotation and revolution of the planets. Students should write 
their explanations in their science journals using words, 
pictures, and/or diagrams. 

 
Resources: 
• http://pds.jpl.nasa.gov/planets/welcome.htm- vivid images of 

each planet 
• http://usenet.net.nz/nineplanets/overview.html- basics of the 

planets rotations as well as a description of each planet and its 
orbit 

• CEEO Curriculum Website - 
http://www.ceeo.tufts.edu/robolabatceeo/ 



Lesson 3 - Lego Planet Rotation Structures Page 1 of 2 

Grade 3: Solar System 
Lesson 3: Lego Planet Rotation Structures 

 
Lesson Objective:  
• The students will assemble a rotating structure onto their pre-

made Lego ROVs. 
 
Learning Objective: 
• Students will follow step by step directions 
• Students will observe a model of planet rotation 
• Students will experiment with designing 
 
Time: 
45 minutes 
 
Materials:   
• Pre-organized Lego kits 
• Structure direction sheets 
• Pre-painted and labeled Styrofoam balls 
• Optional slide show (photographs of each step of construction) 
• Pre-made Lego ROVs 
• Demonstration model with rotation structure 
 
Vocabulary: 
• Worm gear 
• Worm gear box 
• Bevel gears 
• Bushings 
• Tooth gears 
 
Background Information: There are 6 different rotation 
structure designs with instructions. Each of the 6 structures is 
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preset to rotate at different speeds according to the planets 
they represent. Teacher will have the option of using all 6 designs 
or simplifying the lesson by using only 1 of the designs.  
 
Procedure: 
• Introduction- Students will work in the same groups as in 

Lesson 1. The students who were the sun will be assigned to 
one of the planet groups. Students will share their journal 
responses about planet rotation and revolution in a whole class 
setting.  Teacher will explain the goal of the lesson and display 
a completed model.   

 
Activity: 
• Students will get into their planet groups.  Each group will 

receive a pre-organized Lego kit containing the pieces needed 
to complete their structure. 

• Teacher will display the slide show that will show an example 
of what each completed rotating structure will look like. 

• Optional- Students can experiment with their kits to see if 
they can design a rotation structure on their own. Teacher 
should allow 15 minutes before passing out the actual 
directions. 

• Students will be given direction sheets to complete the task. 
• Students will cooperatively build their structures according to 

the directions. 
• Students will attach pre-made Styrofoam planets to the 

rotation structures and test them using a motor. 
 
Assessment: Teacher observation of students’ structures  
 
Resources: 
• CEEO Curriculum Website - 

http://www.ceeo.tufts.edu/robolabatceeo/ 
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Grade 3: Solar System 
Lesson 4: Lego ROV Programming 

 
Lesson Objective: 
• Students will follow a sequence of directions to program their 

Lego ROV and their rotation structures. 
 
Learning Objective:  
• Programming in Robolab using Inventor 4 
 
Time: 
 45 minutes (without optional activity) 
 90 minutes (with optional activity) 
 
Materials: 
• Lego ROV with rotation structures 
• Pre-written programming directions 
• Metal cookie trays (optional) 
• Magnetized programming icons (optional) 
• Masking tape 
• Engineer’s Programming & Data Sheet 
 
Procedure: 
• Student teams will attach a light sensor to the front of their 

ROVs using Port 1. 
• Student teams will be given cookie trays and magnetized icons 

to build a hands- on model of the programming sequence using 
the pre-written programming directions (optional) 

• Students will program their ROVs and rotation structures 
using pre-written set of directions. 

• Students will be able to test their ROVs on the floor on 
masking tape. Students will use their Engineer’s Programming & 
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Data sheet to determine the correct light sensor value 
necessary to keep their ROV on a given path. 

 
Assessment: Teacher observation of students’ programs 
 
Resources: 
• CEEO Curriculum Website - 

http://www.ceeo.tufts.edu/robolabatceeo/ 
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Grade 3: Solar System 
Lesson 5: Orbiting Space 

 
Lesson Objective: 
• Students will run their ROVs and rotation structures 

simultaneously to represent the motions of the Solar System. 
 
Learning Objective:  
• Students will observe a model that shows the motions of the 

Solar System. 
 
Time: 
 30-45 minutes  
 
Materials: 
• Lego ROVs with rotation structures  
• Pre-made (using masking tape) model of the planets’ orbits on 

the ground or classroom floor  
• Reflection sheet 
 
Procedure: 
• Student teams will position their ROVs to their planet’s 

corresponding orbit on the Solar System model.  
• Students will run their programs simultaneously to create a 

working model of the Solar System. 
 
Assessment: Students will complete an Orbiting Space Reflection 
sheet 
 
Resources: 
• CEEO Curriculum Website - 

http://www.ceeo.tufts.edu/robolabatceeo/ 



Engineer________________________   Date_____________ 
 

Orbiting Space Reflection 
 
Observe the orbit of Mercury and Pluto carefully.  Describe 
differences and similarities that you observe.  Be sure to use the 
following vocabulary in your explanation: 
 

Orbit 
Rotation 
Revolution 
Motion 

 

 

 

 

 

 
Tell me two things that you learned about the solar system or 
about engineering with Legos through this activity.  Be as specific 
as you can. 
 

 

 

 

 

 

 



Solar System Rotation/Revolution Program 
 
 
 

 



Resources on the Solar System 
 

http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.ht
ml - a very detailed overview of each planet’s history, mythology, 
and current scientific knowledge (also can view an abbreviated 
description) 
 
http://www.solarviews.com/ss.html - detailed scientific 
description of each planet as well as the sun, meteorites, 
asteroids, comets etc.  
 
http://www.the-solar-system.net/ - Helpful pictures of each 
planet 
 
http://www.nationalgeographic.com/solarsystem/splash.html - a 
virtual solar system 
 
http://pds.jpl.nasa.gov/planets/welcome.htm - Vivid images of 
each planet 
 
http://usenet.net.nz/nineplanets/overview.html - basics of the 
planets rotations as well as a description of each planet and its 
orbit 
 
http://www.jpl.nasa.gov/solar_system/index.cfm - information on 
NASA space projects and various space shuttles 
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Grade 3: Whale Adaptations 
Lesson 1: Creature of the Sea 

 
Lesson Objective:  
• Students will use Legos to design a creature that is adapted to 

life in the ocean. 
 
Learning Objectives:  
• Apply engineering problem-solving strategies to create a 

sturdy structure with Legos that has at least one moving part 
• Demonstrate an understanding of animal adaptations by 

designing a creature with features adapted to life in the ocean 
to help it breathe, eat, move, protect itself, and adjust to 
warm and cold temperatures 

 
Time:  
• Three-Four periods of 45-50 minutes 
 
The Challenge: 
• Create a creature that is adapted to survive in the ocean.   
 
Materials:  
• Sea Creature Design Brainstorming sheet 
• Sea Creature Design Worksheet 
• Our Sea Creature Paragraph planning Worksheet 
• Lego Kit 
• Optional:  Books and videos that demonstrate actual animal 

adaptations 
 
Vocabulary: 
• Adaptations 
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Procedure: 
• Prior to this lesson, introduce the concept of animal 

adaptations with a focus on whale adaptations. (i.e. Blowhole 
for breathing, blubber for feeding in winter, baleen/teeth for 
eating, fins/flippers/flukes for moving through water, warm-
blooded for keeping warm) 

• Review with students some different types of adaptations that 
would help different creatures survive in the ocean (i.e., clam’s 
shell for protection, bird’s wings and hollow bones for flight, 
cat’s whiskers for seeing and feeling) 

• Prior to the in-class decision making, for homework have each 
student fill out a sea creature adaptation brainstorming sheet.  
The homework will require students to draw a sketch of their 
sea creature with adaptations for the following:  eating, 
breathing, protection, moving, keeping warm/cool) 

• The following day, students come to class with their completed 
brainstorming sheet and share their ideas.  Children are placed 
in small groups of 2- 4 students.  Together they come up with a 
design for a sea creature that combines all of their ideas 
including at least one adaptation from each student’s original 
plan.  They will complete a Sea Creature Design Worksheet as 
a group of their final creature.   

• When complete, the teacher will review their designs to ensure 
that they include at least one movable adaptation and are 
feasible to build with Legos. 

• Distribute Team Challenge kits and instruct students to build 
their creature in small groups of 2-4. 

• Each student will write a paragraph describing his/her 
creature.  They will include a name for their creature and at 
least 3 features of their creature, including a detailed 
description of the moving adaptation they chose and how it will 
assist their creature.  They should also discuss any other 
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adaptations that their creature possesses, even if they are not 
mobile in the Lego version. 

• Students will present their work to the class, demonstrating 
and describing all adaptations. 

• A simulated ocean display will be created in which the sea 
creatures can be observed by others in their own environment.   

 
Assessment:  
• Teacher observation of the Lego Creature 
• Review of the design sheet and paragraph 
• Review of students’ oral presentation. 
 
Trouble Shooting: 
• Students may have difficulty translating their drawings into a 

three-dimensional design. 
 
Resources: 
• CEEO Curriculum Website - 

http://www.ceeo.tufts.edu/robolabatceeo/ 
• Various books from the library that show animal adaptations 



Names of Naturalists ________________________________________ 
 

Our Sea Creature 
 

Write a paragraph about your sea creature.  Include the following 
information: 
• The name of your creature 
• Describe your creature’s environment including which ocean or 

body of water it lives in and what it is like there.  What would 
your creature see, hear, feel, taste and smell? 

• All adaptations that help your creature to survive in its 
environment including how your creature: 

• Breathes 
• Keeps warm or cool 
• Eats 
• Protects itself 
• Moves 
• Any other adaptations you included in your creature 

• Be sure to describe in detail how each feature helps it to 
survive. 

• Remember to indent and include a topic sentence, details and 
wrap-up sentence. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Names of Naturalists_________________________________________ 
 

Sea Creature Design Sheet 
Sketch a picture of your sea creature, including any visible 

adaptations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What adaptation will your creature have that will help it to 
breathe in the ocean? 
 
 
_________________________________________________ 
 
What adaptation will your creature have that will help it to eat in 
the ocean? 
 
 



What adaptation will your creature have that will help it to 
protect itself in the ocean? 
 
 
 
 
What adaptation will your creature have that will help it to keep 
warm or cool in the ocean? 
 
 
 
 
What adaptation will your creature have that will help your 
creature to move in the ocean? 
 
 
_________________________________________________ 

 
Which adaptation will move on your Lego sea creature? 
 
 
How so you plan to make this move? 
 
 
_________________________________________________ 
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Grade 3: End of Year Assessment 
Lesson 1: Lincoln Lego Land 

 
Lesson Objective:  
• Use the engineering knowledge gained throughout third grade to create a 

Lego structure as part of a class-chosen environment. 
 
Assessment Objective:  
• Observe student mastery level of designing, building, programming, 

problem solving and working cooperatively with Legos. 
• At least one function must be programmed in all Lego structures. 
 
Time: Two-Four 45 minute periods 
 
The Challenge: Can you create a working Lego structure as a part of a class-
chosen environment? 
 
Materials:  
• 1 Team Challenge Lego kit for each group of 2-4 students 
• Lincoln Lego Land planning sheet 
• Lincoln Lego Land Evaluation 
 
Vocabulary - Review 
 
Procedure:   
• Teacher will begin classroom review, discussing past Lego activities and 

challenges the students have completed throughout third grade.  The 
following specifics should be discussed: 
1. Building a sturdy car 
2. Programming for time – Traveling inside the Earth, 1 Meter Challenge 
3. Light Sensor – Burglar, National Dogsled Race, Solar System 
4. Touch Sensor – Voting for Nutrition 
5. Designing – Magic School Bus, National Dogsled Race, Creature of the 

Sea  
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• Teacher presents challenge of creating a classroom Lego environment.  
Class brainstorms ideas.  Possible environments could be:  amusement park, 
toy store, city/town, mini-golf course, airport, playground, circus 

• Once the classroom environment is agreed upon, the class will brainstorm 
ideas of building/ structures that belong there. 

• Small groups will choose one of the structures to create out of Legos so 
that there is no duplication.   

• Before building begins, students are given the task of building a structure 
that includes at least one programming component.  This might involve any 
of the concepts that they have learned throughout third grade or beyond. 

• Planning will begin with students completing the Lincoln Lego Land Planning 
Sheet.   

• Once the plan is checked and accepted by a teacher, each small group will 
get their Team Challenge Lego kit and begin building their plan.   

• Teacher will encourage individualization of projects to ensure all students 
are extending themselves, however as this is an assessment; these 
projects should be completed with limited teacher support.   

• Once all projects are complete, students will fill out Lincoln Lego Land 
Evaluation. 

• The final day will involve assembling the community and sharing work. 
 
Assessment: 
• Teacher observations 
• Student’s success with completing the challenge(s) 
• Lincoln Lego Land Evaluation 
 
Resources: 
• CEEO Curriculum Website - http://www.ceeo.tufts.edu/robolabatceeo/ 
 
 
 
 
 
 
 



End of the Year Project Evaluation: 
Lincoln Lego Land 

 
Engineer________ 
 

 
Student 

 
Teacher 

 
Student 

 
Teacher 

 
Student 

 
Teacher 

 
Student 

 
Teacher 

 
Student 

 
Teacher 

 
Master Engineer 

(Consistently 
Demonstrates) 

          

 
Experienced 
Engineer  

(Usually Demonstrates) 

          

 
Apprentice 
Engineer 

 (Sometimes 
Demonstrates) 

          

 
Novice Engineer 

(Rarely 
Demonstrates) 

          

 
Design: 

• Planned before 
building 

• Showed knowledge 
of different Lego 
pieces. 

• Design worked and 
was creative 

 
 
 

Building: 
• Structure was 

sturdy 
• Used RCX 
• Used motors 

and/or sensors 

Programming: 
• Planned multi-step 

program on paper 
• Programmed 

independently in 
Robolab 

• Tested and revised 
program 

Problem Solving: 
• Redesigned one 

part at a time 
until structure 
worked as planned 

Cooperating: 
• Communicated 

ideas/solutions 
• Listened to and 

accepted others’ 
ideas 

• Shared 
responsibilities 
with group 



 
 



Engineers__________________________ Date________ 
 

Lincoln Lego Land Planning Sheet 
 
Our class has chosen to create _________________________ 
for our Lego Land.   
 
Our team will be making ______________________________. 
 
Here is what it will look like: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Our structure will include (please check all that apply.  You MUST 
use at least one): 
 Building a sturdy car (with wheels) 
 Building a sturdy stationary structure (i.e. building) 
 Programming for Time 
 Using a Light Sensor 
 Using a Touch Sensor 
 Designed Moving or Programmed Element  
 Other ________________________________________ 



 
This is how we will program our structure (cut and paste icons 
below): 



Resources 
Where to buy LEGO building pieces? 

• General Lego pieces 
Your local toy store – if you need lots of basic bricks 
or building elements, this is the best and usually 
cheapest place to buy them. 
 

• Beams, Bricks, Gears, etc. 
Specialized LEGO pieces are made by LEGO DACTA 
 
LEGO DACTA materials are sold in the USA by 
Pitsco LEGO-DACTA 
Phone: 1-800-362-4308 (call for a free catalog) 
Web Address:  www.pldstore.com 
 

Where to find more help and curriculum links? 
• Tufts Center for Engineering Education’s Curriculum 

Site 
http://www.ceeo.tufts.edu/curriculum 

• LEGO Building Guide and helpful resources 
http://www.ceeo.tufts.edu/robolabatceeo/resources/documentati
on/ 
 

Where to discuss LEGOs and ask questions? 
• LEGO Users Group Network 

http://www.lugnet.com 
• General Education 

http://www.lugnet.com/edu/ 
• Robolab 

http://www.lugnet.com/robotics/rcx/robolab 



Where to find out about how engineering stuff works? 
• How Stuff Works 

http://www.howstuffworks.com 
 

Where to find out about structures, such as towers, 
bridges, and other things? 

• PBS Building Big 
http://www.pbs.org/wgbh/buildingbig/ 

• PBS Nova-Bridges 
http://www.pbs.org/wgbh/nova/bridge/build.html 

• Exploratorium 
http://www.exploratorium.edu/structures/index.htm
l 

• Bridges in the US 
http://member.nifty.ne.jp/bridges/usae.htm 

• Skyscrapers 
http://www.bc.edu/bc org/avp/cas/fnart/fa267/20 
sky.html 

• Skyscraper Museum 
http://www.skyscraper.org 

• Architecture 
http://www.bc.edu/bc org/avp/cas/fnart/fa267/ 

• Sightseers Guide to Engineering 
http://www.engineeringsights.org/ 

• The Franklin Institute 
http://sln.fi.edu/structures/structures.html 

• The Big Dig 
http://www.bigdig.com/ 
 
 

 




