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Overview

The overall focus of this module is to make students into real software developers! Successful 
developers and engineers must be independent learners. They must be able to deconstruct existing 
code, uncover the underlying structure and apply that abstraction to their own work. The learning 
goals detailed below break this target down into achievable pieces.

The names of these goals does not reflect their difficulty to achieve, it reflects a grouping of Bloom’s 
five levels of cognitive behavior.

Knowledge is the lowest level of cognitive behavior. Knowledge requires recalling and applying 
previously learned information.

Analyze is the middle level of cognitive behavior. Analyzing requires understanding how any why 
something is true, rather than merely recalling facts and definitions.

Problem Solving and Evaluation is the highest level of cognitive behavior. Problem solving and 
evaluation requires synthesizing a myriad of information to devise a plan to solve a particular 
problem. Additionally it requires evaluating that procedure’s effectiveness and revising it to become 
better.

Knowledge Goals

XX Be able to have the robot recognize an image.

XX Associate words with their meanings in a program.

XX Read a Choregraphe program sequentially.

XX Use loops, switch case, and other previously learned computer science concepts in own program.

XX Understand and use new programming concepts in own program.

Analyze Goals

XX Explain how and why a program works in writing.

XX Write up a coherent multi-step plan.

XX Write a clear reflection of work.

XX Explain how and why new programming concepts work both verbally and in writing.

Evaluation Goals

XX Break down an example program into pieces of previously learned material and new material.

XX Use context clues from previously learned CS content to deduce functionality of new material.

XX Write a full explanation of the decontextualization process.
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XX Identify and explain similarities in structure.

XX Write clear reflection of own work and use this reflection to revise.

XX Iterate the reflect and revise process until satisfied with result.

Common Core Standards

CCSS ELA-Literacy.CCRA W.2 Write informative/explanatory texts to examine and convey complex ideas and 
information clearly and accurately through the effective selection, organization, and analysis of content.

CCSS ELA-Literacy.CCRA W.5 Develop and strengthen writing as needed by planning, revising, editing, 
rewriting, or trying a new approach.

CCSS ELA-Literacy.CCRA W.10 Write routinely over extended time frames (time for research, reflection, and 
revision) and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

CCSS.ELA-LITERACY.W.5.2 Write informative/explanatory texts to examine a topic and convey ideas and 
information clearly.

CCSS.ELA-LITERACY.W.5.2.A Introduce a topic clearly, provide a general observation and focus, and group 
related information logically; include formatting (e.g., headings), illustrations, and multimedia when useful to 
aiding comprehension.

CCSS.ELA-LITERACY.W.5.2.B Develop the topic with facts, definitions, concrete details, quotations, or other 
information and examples related to the topic.

CCSS.ELA-LITERACY.W.5.2.C Link ideas within and across categories of information using words, phrases, and 
clauses (e.g., in contrast, especially).

CCSS.ELA-LITERACY.W.5.2.D Use precise language and domain-specific vocabulary to inform about or explain 
the topic.

CCSS ELA-Literacy.RST.6-8.4 Determine the meaning of symbols, key terms, and other domain-specific words 
and phrases as they are used in a specific scientific or technical context relevant to grades 6-8 texts and topics.

CCSS MATH.PRACTICE.MP1 Make sense of problems and persevere in solving them.

CCSS MATH.PRACTICE.MP2 Reason abstractly and quantitatively.

CCSS MATH.PRACTICE.MP7 Look for and make use of structure

CCSS MATH.PRACTICE.MP8 Look for and express regularity in repeated reasoning.

References

Bloom, B.S. (Ed.). Engelhart, M.D., Furst, E.J., Hill, W.H., Krathwohl, D.R. (1956). Taxonomy of Educational 
Objectives, Handbook I: The Cognitive Domain. New York: David McKay Co Inc.
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As most classes are organized around a group of students and shared robots, getting participants 
used to sharing, and using a methodology for taking and giving over control of the robot is often 
useful for class management. Moreover, at any given point in time, only one computer can control to 
the robot. Failing to disconnect gracefully, will cause the robot to reject all other computer requests to 
connect.

We suggest taking turns with an answer and response methodology like is used in extreme sports and 
the military, so robot handover is treated as a team activity.

The “Robot Master” Handover: 
The person who holds the little robot is the Robot Master and the only one who is allowed to connect 
to the NAO robot.

XX When you want to connect, you ask the Robot Master, “Can I connect to the robot?”

XX The current Robot Master will disconnect from the NAO in Choregraphe

XX The current Robot Master, will say, “I am disconnected!” and hand over the little robot.

XX The receiver is the new Robot Master!

XX Only after the little robot is received, can the Robot Master connect to the NAO robot with 
Choregraphe

While a student is connected to a NAO robot, no one else will be able to connect, as Choregraphe will 
return an error if connection is attempted.
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Each cluster comes in five transport cases with the following items:

XX Three NAO Robots (named: Mickey, Minnie and Goofy)

XX Sixteen laptops (15 for the students and one for the 
teacher, stickers can identify them)

XX A wireless router

XX One thumb-drive

XX Three Robot-Master puppets

XX Chargers for the robots and the laptops.

A proper packing of the transport case with eight laptops, 
chargers and a router.

The evening before the class:

XX Charge all the laptops

XX Make a backup of the thumb-drive with the students’ stories.

XX Charge the robots.

Classroom preparation:

XX Set up three island tables in the classroom, around each table, place 5 chairs for the students.

XX Place a NAO on each table. (From the second lesson, try to keep the same robot for the same 
group of students. They become attached to their robot based on the name…) 

XX Plug in the NAO chargers, and use duct tape to secure them to the floor/table/wall.

XX Plug in the router to the power, there’s no need for an internet connection. Make sure it’s in the 
same room with the robots and the laptops.

XX Place five computers on each table around the robot. There’s no need to plug in the laptops, the 
battery life should be good enough for more than 4 hours.

XX Locate the Teacher’s computer, (a sticker on the lid says “teacher”) and keep it on your table, next 
to the projector/TV/big screen. 

XX Place a robot-master puppet on each table. 

XX Locate the thumb drive, and keep it next to your computer. At the beginning of the lesson, each 
student will copy his story to his/her computer.

XX Make sure you did not forget this workbook!
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Overview

In this module, each lesson plan is the same, but the content changes. For this reason the only lesson 
plan you are provided is this one. There are reference sheets that are specific to each lesson that you 
should review, and work through, before each class.

There are five two-hour lessons in this module. These two-hour lessons are broken down into two 
one-hour sections. In each lesson, students will deconstruct an existing game on the robot (first hour) 
and use the new knowledge from deconstructing an existing game to create their own game (second 
hour). These stages are called Decontextualize and Recontextualize respectively.

Prior to running this course, you should make sure that the Module 3 vision recognition library is 
loaded on each robot. This library is what allows NAO to recognize the cards used in each lesson. To 
do this, follow the instructions on page 10 of this book.

Aside: When referring to the robot this book alternates between he and she. We encourage you to do 
the same in your classroom. This promotes gender equality in the classroom and helps encourage all 
students to participate.

Before Class

Read the reference page for the lesson and review this lesson plan. Put the example game program on 
each computer. The folders are titled Lesson_1_Example_Game for lesson 1, etc. Choose one student 
from each group to be the Investigation Robot Master. Each student should get a chance to play this 
role throughout the class. Connect this computer to the robot to run the example game. This way the 
students can explore what the game does.

Decontextualize

As students work in their student book, walk around the classroom and ask guiding questions to get 
students to engage more deeply with the content. Be sure to have students read instructions out loud.

XX Demonstrates the example game for that lesson.  (5 minutes)

XX Have a student volunteer read through the questions on the Play The Game! page in the 
student book out loud to the class. Discuss the meaning of each question to ensure students 
understand what they are being asked. (5 minutes)

XX Have students play the game and answer the questions. They should work as a group to do this 
investigation. Only the Investigation Robot Master should control the robot. (10 minutes)

XX Discuss student answers as a class. (5 minutes)

XX Have students then write full user-side walk through of the game on the Explain The Game! 
page in the student book. (5 minutes)

XX Have a few students volunteer to read their write-ups to the class. It might be wise to pre-select 
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students as they are writing by reading a little over their shoulders and selecting write-ups that will 
spur discussion. (5 minutes)

XX Students open the game file on their own computers and look through the code while answering 
questions on the Read The Code! page in the student book. (10 minutes)

XX In each lesson there is one Black Box, a Choregraphe box that has an unknown function. These 

boxes are indicated by a ? icon. Students must identify these boxes and list the inputs, outputs 
and deduce the function of this box in the What Do These Do? page in the student book. 
This is the central focus of learning in each lesson. Students must reason through the program to 
figure out what exactly these boxes do. They MUST understand the box before moving on to the 
next stage. (10 minutes)

XX Discuss functions as a class. (5 minutes)

Recontextualize

XX Students brainstorm alternative uses of the new Black Box and write/draw their ideas on the 
Brainstorm! page in the student book. Give students 2-3 minutes to brainstorm silently. The 
have them discuss their ideas with a partner for 2-3 minutes and finally discuss ideas as a group 
for 5 minutes. This discussion method is called Think-Pair-Share.

XX Have the students pick one of their ideas and construct a full plan on the Build It Out! page 
in their student book. (10 minutes)

XX Have the students carry out the plan by programming it on their own computers. They should test 
whatever they can on the virtual robot before running it on the real robot. (20 minutes)

XX When students finish making their program, have them complete the Reflect and Revise! 
page in their student book. They should consistently reflect on their work and revise until they 
have a program that they are happy with (or they run out of time). (15 minutes)

XX Have the students complete the Today I Learned... page in their student book. (5 minutes)

After Class

Save the students’ work on the flash drive.

Pack up everything (Check the packing list on page 41 of this book).

Provide feedback to RobotLAB on how the lesson went at http://content.robotslab.com/
championslessonfeedback
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A Word About NAO’s Vision Recognition

This curriculum relies heavily on NAO’s vision recognition engine. To use vision recognition you must 
first make a database of images to recognize (we have done this for you with the cards on page 49 
of this book). When you use the Vision Reco. box in choregraphe it takes 30 seconds or so to load the 
database. The robot will not do anything else during this time.

Some modifications have been made to this process for this particular curriculum. First, a vision 
recognition database has already been created for the cards. No additional databases are necessary 
to implement this curriculum, though you can learn how to create one on the next page. Additionally, 
the Vision Reco. box has been modified to wait 5 seconds between recognitions. This modification 
was made to make the games run more smoothly. You can modify this wait time using the process 
shown below.

Loading The Database

To load the Module 3 Vision recognition database onto your robot, follow steps 1-3 on page 7. Then, 
click the button and navigate to module3.vrd file. Select, then press the button to load the 
database onto the robot. Repeat for all robots.

Modifying The Wait Time

This process refers to the modified box available in the new Module 3 box library. If this library is 
not already loaded on your Choregraphe, you can add it by going to Edit  Preferences, pressing 
the plus sign next to the User’s Box Libraries drop down menu and navigating to the appropriate file 
(module3-1.cbl. Press OK in the Preference pop-up box and a new Module 3 tab should appear in 
your box library.

Drag the Vision Reco. box out from the new 
Module 3 box library. The box should appear 
as depicted below.

Double Click the box. You should see the 
following workspace:

Double click the new Vision Reco. box. You 
should see the following workspace:

Press the wrench on the Wait box and adjust 
the time as desired.

1 2

3 4
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Creating Your Own Vision Database

Let me reiterate, you DO NOT need to create your own vision recognition database to run this 
curriculum. This section is here merely to provide guidance for those curious about how it is done, or 
if you want to add cards and objects of your own.

First we will show how to “learn” an object, then how to load a database onto the robot, then how to 
save that database and finally we will discuss which objects and images are good candidates for the 
robot to learn.

Connect to a real robot. From the view dropdown menu, 
select Video Monitor

1 2
You should see a live stream from the 

robot’s front camera. Additionally you should 
see the following menu bar:

The menu bar options are play/pause, 
Learn,  Import Vision Database, Export Current 
Database, New Database and Send Current 
Database To Robot.

3 4
To learn a new object, place the object in 

front of the robot so you can see it in the 
video monitor. Press the learn button and wait 
for Choregraphe to 
take the picture. When 
you have the picture, 
click around the object 

you want to 
learn.

When you are done, the object should be 
outlined and everything outside the object 
should turn red.

5 6
An Object Tags pop-up box should appear 

automatically. This is where you type the 
name of the object. Be sure 
to note if you capitalize 
anything. To be safe, all 
words in this curriculum 
have been stored 

lowercase.

Continue learning objects until you have 
everything you want in the database. To push 
the database onto the robot, press the 
button.

To save the database on your computer, press 
the  button.

To load a previously saved database, 
press the button.7 8
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What is Project Content?
Another new attribute to this curriculum is using the project content view. This allows your students to 
have only one Choregraphe folder for the entire course, rather than a new folder for each lesson.

How To Use The Project Content Palette

XX From the menu bar go to View  Project Content. The following palette should appear:

XX By default there is one behavior in your project. You can add a new one by pressing the plus 
button in the project content palette and entering a name. We recommend using a name without 
spaces.

XX Once you have more than one behavior, you can switch between the two by double clicking the 
behavior.xar file within each behavior folder (highlighted below).

Your students should make a new behavior for each lesson rather than creating a new choregraphe 
file/folder for each lesson. This will help them keep track of their work. Additionally the final lesson 
will not work unless students have done this.
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Tooltips

One useful feature of Choregraphe are the tooltips. If you hover over a box, input or output port a box 
will pop up to show you

1.	 The type of object

2.	 The name of the object

3.	 The type of the input (ports only)

4.	 The tooltip associated with the object.

Tooltips are useful for figuring out the black boxes and reminding yourself of what a box does.
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Before We Get Started...
If you are reading this, we assume that you have already loaded the Module 3 vision recognition 
database on all robots. Additionally we assume that you have added the Module 3 box library to 
Choregraphe on all computers used in this lesson. If you have not done this, do so now. Follow the 
instructions on page 10 of this book.

Example Game Walkthrough

This program uses the quadrilateral cards located on page 49 of this book.

What The User Experiences

When you run the program, the robot will wait a few seconds before introducing the game. This wait 
is to allow some time for the vision recognition database to load on the robot. The robot will then say 
“Show me a quadrilateral card and I will tell you a little about that shape. Touch my head if you want 
me to stop”. 

If you then show the robot one of the quadrilateral cards, she will give the definition of that 
quadrilateral. If you show her a different card, her eyes will turn red and she won’t say anything. You 
can repeat this process as many times as you want. To end the program, touch any of the robot’s three 
head sensors.

What The Code Does

1

2

I Know That!
FlashCards.pml
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First the vision recognition database loads. This takes a few seconds. Meanwhile, the robot then wakes 
up, engaging the motors so that the robot moves while he talks (animated say boxes). Then two boxes 
are signaled.

1.	 The first is the tactile head box. This box makes the robot sense her head and if any of the three 
sensors is touched, the program flows to the rest box which then ends the program.

2.	 The second path leads to the introduction of the game, then to the vision recognition box 
(explained in more detail below). When this box is triggered, the robot begins looking for objects. 
When an object is recognized, the blue output port is signaled and the name of the image is 
passed to both the switch case box and the green eyes box. The next box is Multi Edit. The input 
ports correspond to each line within the box. If the third input port is signaled the third line of text 
(“A parallelogram is a quadrilateral with both pairs of opposite sides parallel” in this case) is sent 
through the output port. This leads to the say text so the robot will say the appropriate definition.

Black Box Explained: Vision Reco.
This box is stored in the Module 3 Box Library as Vision Reco. 

Inputs

XXonStart - begins the vision recognition process
XXonStop - makes the robot stop looking for objects to recognize. Without signaling this port, the 
robot will never stop looking for objects. This is why the robot will recognize and define quadri-
laterals more than once. Think of onStart as opening a door and onStop as closing that door.

Outputs

XXonStopped - triggered when the box behavior finishes. In this case this port will only be triggered 
if the onStop input port was signaled.
XXonPictureLabel - This port is signaled when the robot recognizes an object. The label given to 
that object is passed along the blue string.
XXonNoPicture - This port is signaled when the robot has gone through its entire database, but 
does not see a picture.

Functionality

This box uses the robot’s camera to search for objects. When an object is recognized from the 
database, the robot passes that object’s label through the onPictureLabel port. The robot will continue 
to search and pass on labels until the onStop input port is triggered.

Possible Uses of Black Box

This box could be used to make flashcards (like this program), tell a story about dinosaurs, quiz 
students on vocabulary definitions, play games etc.

1

2
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Introducing The Lesson

This is the first lesson in the module! So when you introduce the lesson, remember to introduce the 
course. This course is all about programming human-robot interaction through games. The interaction 
will primarily be through vision recognition. This first lesson focuses on programming association 
between the cards the robot recognizes and information about those cards.

Introducing the Game

This game is a study helper! The robot defines the different quadrilaterals that you show her. Watch 
and see how it works.

Leading The Discussion

In general, students should be the main contributors to discussion. As the teacher, you should ask 
questions to facilitate discussion and guide the discussion in the correct direction. Sample questions 
are provided below.

There are some concepts in this lesson, however, that students will struggle with and may need extra 
guidance to understand fully. In particular, we anticipate students having difficulty understanding 
what the Load Vision Database box does. Without this box, the vision database would be loaded when 
the black box is signaled. This would stall the game and make it less fun to play. It may be worth while 
showing the students what happens if you remove this box from the program.

Additionally students may not have seen the Multi Edit box before. This box is useful because it acts 
as a lot of text edit boxes, just all put int one. If the fifth input port is signaled, the fifth line of text in 
the box is sent through the box output port.

Additionally, during the brainstorm session, students will come up with ideas that they cannot 
yet implement. Their ideas may even be beyond the scope of this course. We recommend letting 
students’ imaginations run wild during brain storming, then, before they start fleshing out their ideas, 
have them choose a portion of their idea that they can implement. In future lessons they can build on 
these projects if they so choose. Help them understand what is feasible and what is not. The memory 
game included as a demo is not feasible at this point.

Questions To Prompt Student Learning

Deconstruction Questions

XX Break it down! What happens if the Tactile Head box is signaled?

XX What does the blue color mean?

XX What information is passed through the blue thread?

XX Which cards work with this program?
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XX Could we show the robot a dinosaur card? What would happen if we did?

XX How do you stop the program once it is running?

XX Where in the program does it tell the robot to do that?

XX Is there any other way to stop the program?

XX What happens if you double click the Black Box?

XX Have you tried hovering over the boxes, input ports or output ports to read the tooltips?

XX Why is the Black Box signaled at the same time as the wait and introduction thread?

Reconstruction Questions

XX What do you want to happen first in your game? Then what?

XX What cards are you going to use in your game?

XX What do you want the robot to say when she recognizes this card?

XX Are you planning any custom movements, sounds or LEDs?
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Example Game Walkthrough

This program uses the number cards located on page 61 of this book.

What The User Experiences

When you run the program, the robot will wait a few seconds before introducing the game. This wait 
is to allow some time for the vision recognition database to load on the robot. The robot will then say 
“I’m thinking of a number between 1 and 10. Try to guess what it is!”.

If you then show the robot one of number cards the robot will tell you if the number she is thinking of 
is bigger, smaller or if you got it right. The game continues until you guess the correct number.

What The Code Does

First the vision recognition database loads. This takes a few seconds. When the database is loaded, the 
Animated Say box is signaled and the robot introduces the game. From there the path splits into two 
branches

1.	 The robot randomly selects a number from 1 to 10. This number is then passed to black box 2.

2.	 The robot simultaneously looks for images to recognize. When it recognizes an image, it feeds the 
name to black box 2, which attempts to convert the label into a number. If the recognized image is 
not a number, the robot says “Sorry, I didn’t recognize a number. Show me again.” If a number was 
recognized this box will convert the text label into an int type and pass this to black box 2.

From there, the robot compares the user selected number to her randomly generated number 
and responds accordingly. These responses are in the three Animated Say boxes at the end of 
the program. Only one of the “correct” box is linked to the universal stop port on the right of the 
workspace. This way, the program will continue until the user guesses the correct number.

1

2

1

2

Guess What!
NumberGame.pml
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Black Box 1 Explained: String to Int

This box is stored in the Module 3 Box Library as Vision Reco. 

Inputs

XX input - the text to be converted.
Outputs

XXoutput - the integer converted from the string.
XXnotNumber - the string input was not a number.

Functionality

This box converts the text given by the vision reco box to a number. If it cannot do the conversion (say 
the robot recognized “red monster”) notNumber is signaled. Otherwise the text will successfully be 
converted to an integer.

Black Box 2 Explained: Comparison

This box is stored in the Module 3 Box Library as Vision Reco. 

Inputs

XX first vale - the value on the left of the operator.
XXsecond value - the value on the right of the operator

Outputs

XXgreater_than - the first value is greater than the second value.
XXequal_to - the two values are equal.
XX less_than - the first value is less than the second value.

Functionality

This box takes in two values, compares them and splits the path based on how they compare.

Possible Uses of Black Boxes

String to Int is necessary in all number based games.

Comparison could be used in war, race to 10, min, calculator, etc.
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Introducing The Lesson

This lesson is an introduction to all number-based games. Before running the program, it might be 
a good idea to refresh students’ memory of the comparison operators (<, > and =). Some students 
remember this by thinking of the operators as an alligator who wants to eat the bigger number.

Introducing the Game

This game is a normal number guessing game. The robot will think of a number and you have to try 
to guess that number in as few tries as possible. Spend a few minutes having students play this game 
with each other before they play with the robot. This way they have a better understanding of, and 
recent experience with, the game.

Leading The Discussion

In general, students should be the main contributors to discussion. As the teacher, you should ask 
questions to facilitate discussion and guide the discussion in the correct direction. Sample questions 
are provided below.

There are some concepts in this lesson, however, that students will struggle with and may need extra 
guidance to understand fully. In particular, we believe that students will struggle with understanding 
why you need to convert a string type variable to a number. Shouldn’t the computer just know 
that “9” means 9? You have to explain to them that it doesn’t. There are many different variable 
types: strings (text), integers (counting numbers and their negatives), floats (decimals) and boolean 
(True, False). The robot needs to be told what type of data it is dealing with so that it deals with it 
appropriately. In Choregraphe there is one more, “bang” that signals boxes to begin their function. 
Most other programming languages do not have this type.

Questions To Prompt Student Learning

Deconstruction Questions

XX Break it down! What happens when the path splits?

XX What would happen if you showed the robot stegosaurus instead of a number card?

XX Can the robot pick a number not between 1 and 10?

XX When does the program end?

XX What are the three possible outcomes when you play this game?

XX Play the number guessing game with a friend/peer. What do you think about when your friend 
guesses a number?

Reconstruction Questions

XX What do you want to happen first in your game? Then what?
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XX What cards are you going to use in your game?

XX What do you want the robot to say when she recognizes this card?

XX Are you planning any custom movements, sounds or LEDs?
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Example Game Walkthrough

This program uses the quadrilateral cards located on page 49 of this book.

What The User Experiences

When you run the program, the robot will wait 3 seconds before introducing the game. This wait 
is to allow some time for the vision recognition database to load on the robot. The robot will then 
stand up and say “Show me the shape that best fits the following definition”. The robot will then say a 
definition at random of one of the seven quadrilaterals. When you show the robot a card he will either 
say “Correct!” if you selected the correct card or “Sorry, try again” if you selected an incorrect card. If 
you got it correct the program will end, otherwise you have to try again until you get it right.

What The Code Does

First the vision recognition database loads. This takes a few seconds. Meanwhile, the robot then wakes 
up, engaging the motors so that the robot moves while he talks (all the say boxes are animated say). 

1.	 A random number is chosen between 1 and 7. This is because there are seven quadrilaterals in this 
game.

2.	 This number is sent to two switch case boxes. The switch case matches the input to a number 
and signals the appropriate output. On the top, this output signals the name of one of the 
quadrilaterals.

3.	 On the bottom, the switch case output signals one of the quadrilateral definitions. It is important 
that the definitions are in the same order as the labels in 2. This definition is then passed to a say 
text box so the NAO says the definition. 
Next the robot waits to recognize an image with the Vision Reco. box. When it recognizes a card, 

1

2

3

1

2

Let Me Quiz You!
Quizzer.pml

3



Lesson 3 Reference

23
© RobotLAB 2015 By Ellen McCullagh

the name of this card is passed to the black box.

The black box compares the two inputs and if they are the same that means you were correct, if they 
are different this means your guess was incorrect. If you get it right, the program is over. If you got it 
wrong, the program does not end. This leaves the Vision Reco. “door” open for you to try again.

Black Box 1 Explained: Entry In List

Inputs

XXList - takes in a list deliminated by semicolons
XX Index - takes in a number greater than 0 and less than the length of the list. The index is the 
number of the list entry to return.

Outputs

XXEntry - The entry in the list that corresponds to the index.
Functionality

This box picks an entry in a list based on the index given. For example if you have the list 
Apples;Oranges;Grapes;Pears and the index 2, Oranges would be passed through the Entry output 
port.

Black Box 2 Explained: String Equality

Inputs

XXstring1 - takes in a string, or text.
XXstring2 - takes in a string.

Outputs

XXequal - signaled if the two strings are the same.
XXnotequal - signaled if the two strings are different.

Functionality

This box compares two bits of text. In the case of our program, it compares the name of the 
quadrilateral card you showed the robot, with the entry from the Labels list. If they match you got it 
correct, if they are different you are incorrect.

Possible Uses of Black Boxes

Interactive story telling, study companion.
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Introducing The Lesson

This lesson builds on the game from lesson 1. In lesson 1 the robot was recognizing a card and 
matching it with the definition. In a sense you were quizzing the robot on the different quadrilaterals. 
This time the roles are reversed. The robot is quizzing you on the different quadrilaterals!

Introducing the Game

This game is a study helper! The robot quizzes you on the different quadrilaterals. He will say a 
definition and you have to pick the quadrilateral that best fits that definition. To help you keep them 
straight, here is a Venn diagram of quadrilaterals. If a quadrilateral is both a rhombus and a rectangle, 
it must be a square.

Leading The Discussion

In general, students should be the main contributors to discussion. As the teacher, you should ask 
questions to facilitate discussion and guide the discussion in the correct direction. Sample questions 
are provided below.

The flow of this program will be difficult for most students to get through. You have to help them 
walk through the program. Most importantly, help them understand the indexing of the two lists. 
The answers to a portion of the “Read The Code!” activity are given on the next page. If the random 
number selected is 3, the quadrilateral label is rhombus and the definitions is A parallelogram with all 
four sides congruent. Using as many of these examples as possible will help students understand this 
structure.

Quadrilateral

Parallelogram

Rectangle

Rhombus

Square

Trapezoid

Kite
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Questions To Prompt Student Learning

Deconstruction Questions

XX If the random number is 6, which label is selected? Which definition?

XX What information is being passed into the Black Box?

XX What does the blue color represent in choregraphe? Yellow?

XX How does the program know if you got the correct card?

XX What are the output ports of the vision recognition box?

XX Why are there no spaces between the words in the labels text box? (this is because there are 
no spaces stored in the card vision database labels and when you check for equality, it checks 
character by character).

Reconstruction Questions

XX What do you want to happen first in your game? Then what?

XX What cards are you going to use in your game?

XX What do you want the robot to say when she recognizes this card?

XX How are you using Black Box 1, the entry in list box?

XX How are you using Black Box 2, the string equality box?

XX Are you planning any custom movements, sounds or LEDs?

Read The Code Answers

Labels

1.	 quadrilateral;
2.	 parallelogram;
3.	 rhombus;
4.	 square;
5.	 trapezoid;
6.	 kite;
7.	 rectangle

Definitions

1.	 A polygon with four sides;
2.	 A quadrilateral with both pairs of opposite sides 

parallel;
3.	 A parallelogram with all four sides congruent;
4.	 A quadrilateral with all four sides congruent and 

all four angles right angles;
5.	 A quadrilateral with exactly one pair of oppos-

ing sides parallel;
6.	 A quadrilateral with two pairs of opposing sides 

parallel;
7.	 A quadrilateral with all four angles right angles
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Example Game Walkthrough

This program uses the rock, paper, scissors cards located on page 54 of this book.

What The User Experiences

When you run the program, the robot will wait 3 seconds before introducing the game. This wait is to 
allow some time for the vision recognition database to load on the robot. The robot will then stand up 
and say “Let’s play rock paper scissors. This is how I make them”. She will then proceed to show you 
the hand gestures she uses for each option (rock, paper and scissors). The robot will then say “rock, 
paper scissors shoot”. At this point the robot is expecting you to select one of the rock, paper, scissors 
cards and show it to her. She will select an action to do at random. When she recognizes your card, 
she will determine a winner. The program is now over.

What The Code Does

First the vision recognition database loads. This takes a few seconds. Meanwhile, the robot then 
wakes up, engaging the motors so that the robot can make the rock, paper, scissors motions. The 
Introduction box is a diagram box containing Nao’s whole introduction of the game. The next say box 
is where Nao says “Rock, paper, scissors shoot”. After this the path splits in two directions.

1.	 In this path the robot selects a number at random from 1 to 3. The switch case splits the path 
based on the number. If the number is 1, the robot chooses rock, does the animation and signals 
the input of the Multi Edit box corresponding with “rock“. The top path is Vision Reco. where the 
robot waits to recognize an image then passes it on to the black box.

2.	 The black box joins the two pieces of text together so if the vision reco gave the box “rock” and 
the robot chose “paper” the black box would output “rock paper”. This text then gets passed to 

2

1

2

1

3

Rock, Paper, Scissors!
RockPaperScissors.pml
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the switch case, which signals the multi edit and determines the winner. So “rock paper” connects 
to “robot” meaning that the robot wins.

3.	 These say boxes are where the robot either says “You win”, “I win” or “tie”. Then the program is 
over.

Black Box Explained: Decider

Inputs

XX text1 - takes in text. In the example program, the text is the human’s choice.
XX text2 - takes in text. In the example program, the text is the robot’s selection.
XX rules - takes in a list of rules. Each rule is separated by a new line. Each entry in a rule follows the 
following format: player 1’s selection,player2’s selection,winner

Outputs

XX text1text2 - outputs the concatenated text (with a space in between).
Functionality

This takes two pieces of text and “glues” them together (concatenates).

Possible Uses of Black Box

Rock, Paper, Scissors with different dinosaurs/monsters. Rock, Paper, Scissors with more options or 
different rules (maybe rock always wins). War. Any two player selection game.

3
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Introducing The Lesson

In this lesson, students will investigate how to make NAO play rock, paper scissors. The learning goal 
through doing this is to have students make a systematic list of all possible outcomes (see Read The 
Code answers on next page).

Introducing the Game

This game is rock, paper, scissors. Most students should already know this game, but they may have 
forgotten. So start by introducing the game. There are two players and they simultaneously choose 
either rock paper or scissors. To choose rock, you make your hand into a fist. To choose paper you 
make your hand flat and to choose scissors you put your pointer finger and middle finger out in the 
shape of scissors. To determine who wins, follow these simple rules. Rock beats scissors, scissors beats 
paper and paper beats rock.

Leading The Discussion

In general, students should be the main contributors to discussion. As the teacher, you should ask 
questions to facilitate discussion and guide the discussion in the correct direction. Sample questions 
are provided below.

This program can be a little overwhelming as there is a lot going on. Reenforce the idea that even 
though it looks complicated, students can break down smaller pieces then build it back up to see 
what the program does. 

Additionally, students might be overwhelmed by the multi edit box. Try to have them deduce which 
player is first in the lest (i.e. human selection is first, then robot selection).

Questions To Prompt Student Learning

Deconstruction Questions

XX Double click the timeline boxes to see what is inside.

XX What is the range of the random int box?

XX What is inside the Say(1) box?

XX Whose selection is first in the rules?

XX How many rules are there?

XX Why are there 9 rules?

Reconstruction Questions

XX What do you want to happen first in your game? Then what?

XX What cards are you going to use in your game?
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XX What are the rules in your game?

XX How doe these rules translate to the lines you need to type into the rules text box?

XX How are you using the decider box in your game?

Read The Code Answers

Write Out Each Rule From The Text Box Marked With 

►► rock rock = tie
►► rock paper = robot
►► rock scissors = human
►► paper rock = human
►► paper paper = tie
►► paper scissors = robot
►► scissors rock = robot
►► scissors paper = human
►► scissors scissors = tie
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Example Game Walkthrough

This program lets students combine all the games they have created thus far.

What The User Experiences

The robot will scroll through all the names of the programs students have created. Scrolling uses the 
front and rear head touch sensors. When they select the game they want they can press the middle 
head sensor and the game will start.

What The Code Does

Three things happen off the bat here. First, the bumper sensor is signaled. This is the failsafe switch for 
the entire program. Also the vision database loads. Even though vision recognition is not used in this 
program, this program runs all the other games so if you load it here the other loads will go faster and 
the games will be more fun to play. Lastly, a wakeup box is signaled then a wait box. This is timed so 
that the robot waits for the vision database to load before moving on.

Then the robot says “select a game by pressing the buttons on my head”. When you press the buttons 
on the robot’s head, a count is established and changed depending on the button. If you press the 
front button, the count goes up one. If you press the back button the count goes down one. This 

count does loop around (i.e. after 5 comes 1). All of this work is done in the scroller box.

Scroller has two outputs, one output is signaled every time the count changes. This is so that the 
robot can tell you what program you would select if you pressed the middle head button. The second 
(top) output is the one that is triggered when you make a selection.

If you select when the count is at 4, for example, the text “RockPaperScissors” will be given to the 
Run Behavior box from the Multi Edit box. Run Behavior finds the behavior with that given name and 
runs it. It is important that the list in this multi edit uses the EXACT titles of all of the behaviors in the 
particular project (Must be in project content). Check the Project Content palette (more info on page 
{} of this book) to see the names of your behaviors.

Let’s Play!
Menu.pml
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Black Box Explained: Scroll

Inputs

XXAddOne - adds one to the current value (initial value in wrench).
XXSelect - selects the current number
XXSubtractOne - takes one away from the current value.

Outputs

XXCurrentNumber - outputs the current number each time there is a change.
XXNumberSelected - outputs the current number when the Select input port is signaled.

Functionality

This box effectively allows you to scroll through a set of numbers. It does not stop at the top, rather it 
jumps back to the beginning. Similarly it doesn’t stop at the bottom, it jumps back to the top. In other 
words, the numbers loop. This lets you scroll around and around the different project names.

Run Behavior Box

Inputs

XXonStart - Takes in a string representing the desired behavior.
XXonStop - stops the behavior

Outputs

XXonStopped - signal sent when behavior finishes.
XXonError - outputs a string explaining the error when an error arises.

Functionality

This box runs a behavior of a given name. Again this only works if that behavior is part of your project 
content.



Lesson 5 Teaching Tips

32
© RobotLAB 2015 By Ellen McCullagh

Introducing The Lesson

In this lesson, students will create a console that connects all of the games that they have made thus 
far together. This will not take the whole two hours. We recommend using the remaining time to have 
students perfect their games and then show them off to each other.

Introducing the Game

This game uses the tactile sensors to “scroll” through all the games in that particular project. Explain 
to students that this is like a playlist of music or a gaming console.

Leading The Discussion

In general, students should be the main contributors to discussion. As the teacher, you should ask 
questions to facilitate discussion and guide the discussion in the correct direction. Sample questions 
are provided below.

This program should be pretty quick for the students. They will most likely replicate the example 
without adding a ton of flourish. This is OK. They can spend the remaining time perfecting their 
previous games and showing them off to one another.

One thing they might struggle with is the syntax they need to use in the text box to list their program 
names. Here is what you need to know:

XX All of the games have to be visible in the project content palette (page 12 of this book). If the 
projects are all in different files, have the students copy paste the boxes into a new menu file.

XX The names of the programs must be typed identically to how they are typed in the project content 
palette. (You can right click to rename within the project content palette)

Questions To Prompt Student Learning

Deconstruction Questions

XX What does the Entry in List box do?

XX What goes into the scroll box?

XX Click on the wrench of the scroll box. What are the parameters?

XX What variable type does the scroll box output? What does yellow symbolize?

XX Why is the blue string looped back to the onStop port of the Tactile Head box?

XX Why are there two entry in list boxes?

XX What did the front/middle/back head sensor do in the program?

XX Hover over the input and output ports of the scroll box. What are their names?
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Reconstruction Questions

XX Are all of your games in the same project?

XX What are the names of your games?
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Module 3 New Boxes

Box Name Function

Divide
Divides the top number by the 

bottom number

Load Vision 
Database

Loads the vision recognition 
database currently on the 

robot.

Minus
Subtracts the bottom number 

from the top number

Plus Adds both inputs.

Relation

Takes in two numbers and 
compares them. The top 

output fires if the top number 
is larger than the bottom, etc.

Run Behavior

Looks for a local file with the 
same name as the text input. 

If it finds one, it runs the 
behavior.

Scroller

Scrolls through numbers. Top 
input increases the number, 
bottom input decreases the 

number. Middle input selects 
the number.
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Module 3 New Boxes

Box Name Function

Text Equality
Checks to see if two string-

type variables are equal.

Text Gluing
Takes two bits of text and 
glues them together. Top 

input first.

Text to Int

Converts a string type variable 
to an integer. Top output fires 

if conversion can happen, 
bottom output fires if cannot 

convert.

Times Multiplies the two numbers.

Vision Reco

Recognizes an image and 
outputs the name of that 

image from the blue output 
port.
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Old Boxes

Box Name Function

Animated Say
Makes the NAO speak while he 

moves his arms and head

Blink Makes the robot blink once

Bumpers
Waits for one, or both, of the 

bumpers to be pressed

Color Edit
Sets a color and codes it as a 

number

Counter
Makes NAO repeat an action a 

certain number of times

Diagram
A custom box to group other 

boxes

Eye LEDs Sets the LED color of both eyes

Hello
Makes NAO wave hello (He 

does not say hello)

If
Checks to see if the input is 

equal to a preset value
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Old Boxes

Box Name Function

Play Sound
Plays a sound file through 

NAO’s speakers

Random Eyes
Changes the color of the eyes 

randomly

Random Int. Chooses a random number 
from a range of numbers

Rest
Turns the motors off after 

putting him in a safe position

Robot Posture
Outputs the name of the robot’s 

current posture

Say Text
NAO says the text given to it 
through the blue input port

Single Eye LED Sets the color of a single eye

Sit Down
Makes the NAO sit down 

smoothly from any position

Speech Reco.
Recognizes the word a human 

says from a particular list of 
words
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Box Name Function

Stand Up
Makes the NAO stand up 

smoothly from any position

Switch Case
Changes tasks based on an 

input

Tactile Head Detects a touch on the head

Tactile L.Hand Detects a touch on the left hand

Tactile R.Hand
Detects a touch on the right 

hand

Timeline
Makes NAO do a custom 

motion

Wait Waits a certain amount of time

Wait For 
Signals

Waits for both input ports to be 
signaled

Wake Up Turns all of NAO’s motors on
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I am having connectivity issues with 
the robot.
See the flow chart on the previous page.

A robot is broken / making 
grinding noises. What should I do?
If a robot is broken or damaged, it can 
be sent in for repair. Please contact the 
RobotLAB hot-line at (415) 742-2939. 
Additionally, you should report any damage 
to your manager.

A Computer is broken, what can I 
do?
Call the RobotLAB hot-line at (415) 742-2939. 
We can help you determine the extent of 
the damage and if the computer can be 
fixed with a factory reset.

A case, or any of its contents, is 
missing. What should I do?
The complete system consists of five cases. 
Three of the cases contain a NAO robot. The 
other two are used to carry the 16 laptops, 
chargers and router and power source. 
Determine what is missing and promptly 
report it to your supervisor. Have them 
contact RobotLAB at (415) 742-2939.

I’m getting a windows update pop-up 
on my screen. What should I do?
Some of the computers will ask you to 
update or activate windows.  Since the 
computers are not connected to the 
internet, they occasionally complain about 
this problem.  The best way to deal with this 
issue is to just accept it, and then click the 
windows icon-key and re-select the desktop 
environment.

How do I connect the teacher 
laptop to a projector or screen?
On the side of the computer there is an 
HDMI port. Most modern projectors and 
screens use HDMI connectors. If your screen 
uses a different connection, it is probably 
VGA. You will need an adapter for this. 
Contact your supervisor for an adapter.

The robot said that some of its 
motors are hot. What should I do?
If the motors are engaged for too long, they 
overheat. Eventually, the robot will complain 
about it. At this point you can either 
press the chest button twice to release 
the motors, or press the moon button in 
Choregraphe (it must be connected to that 
particular robot). Sit NAO down and wait 
until he cools, 5-10 minutes.

The robot said its head was hot. 
What should I do?
Place NAO in an area with lots of ventilation, 
like near a window. This should help his head 
cool down. If this does not work, turn NAO 
off for a few minutes.

My students did something to 
Choregraphe and I can no longer 
see Robot View or the Box Library. 
What should I do?
From the View menu, select Reset Views.

If you have any additional issues, 
please contact the RobotLAB hot-line 
at (415) 742-2939.

FAQ
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At the end of each lesson you need to pack everything back into the pelican cases. Below is a check-
list to help you remember everything. There are four black spots in the checklist for you to add any 
additional items you use. Packing the NAO can be difficult. He is fragile and you can break his fingers 
or other body parts in the packing process. For that reason We have included step by step instructions 
on packing NAO (located on the next page).

3 NAO Robots

3 NAO Chargers

16 Blue Computers

16 Computer Chargers

1 Orange Router (including both antennae)

1 Router Power Cord

________________________________

________________________________

________________________________

________________________________
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Packing NAO In Foam
Step Action
1 Make sure NAO’s hands are closed. Otherwise, NAO’s fingers could get damaged.

To Close NAO’s hands, try these actions:

XXTurn the NAO on then off.
XXConnect NAO to Choregraphe and close 
his hands by moving joints in robot view.
XX If the hands seem broken, use a rubber 
band to keep them closed.

2 Wait for NAO to cool down before storing it!

Placing a warm NAO in the polystyrene casing can alter the plastic finish.

3 Put NAO in the Crouch Posture

4 Take the polystyrene casing out of the box.

5 Grab and lift NAO, keeping it in the crouch posture.

Tip: Place one hand on the back, and the other under the feet.

x 
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Step Action
6 Starting with the head, gently place NAO into the polystyrene casing 

with the face up.

8 Gently push each knee to the bottom of the polystyrene 
casing.

9 For each leg, bend the ankle so the foot and knee are 
as close as possible. The bottom of the feet should be 
completely touching the polystyrene casing.

10 Press the chest until the back is in contact with the 
polystyrene casing.

The head should not be falling backward.
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Step Action
11 Press the head back until it is in contact with the 

polystyrene casing.

NAO should be facing forward.

12 NAO’s hands should...

XX Be parallel to the vertical border of the polystyrene casing.

XX Have the fingers directed inwards.

13 Pull the hands gently to the exterior.

Each hand should be in contact with the polystyrene casing.

Each elbow should be in contact with the inner polystyrene casing.

14 Push the biceps gently with one finger until they are in 
contact with the back of the polystyrene casing.
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Step Action
The exterior of each bicep should touch the polystyrene 
casing.

The back of each hand should be in contact with the 
polystyrene casing.

15 To close the polystyrene casing, place the top casing so that its bottom 
edge touches the bottom casing.

16 With one hand maintaining the position of the bottom edge, use the 
other hand to gently lower the top casing onto the NAO.

DO NOT PUSH THE CASING CLOSED - this breaks the NAO’s fingers.

17 Check all edges to make sure that the top and bottom casings are flush.

You are done! Below is a quick reminder guide.
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My Name Is...

My Name Is...

To make name cards. Photocopy this page until you have enough name cards for your class. Cut 
along the dotted lines and fold along the solid lines to make tents.



Take-Home Questions

47
© RobotLAB 2015 By Ellen McCullagh

Lesson 1: I Know That!
Main topics in today’s lesson:

Today the students made the NAO learn flash 
cards. They had the robot say a few sentences 
when the robot recognized a card.

Questions to ask your child:

What cards did you use in your program?

What did the robot say when he saw one of 
the cards?

What is your favorite card.

Lesson 2: Guess What!
Main topics in today’s lesson:

The NAO picked a number between 1 and 10 
and asked the students to guess the number.

Questions to ask your child:

How many tries did it take for you to guess 
NAO’s number?

What was your game?

How was it different from the game NAO 
played at the beginning of the lesson?

Lesson 3: Let Me Quiz You!
Main topics in today’s lesson:

Lists and indexes.

NAO picked a definition at random and the 
students had to show him the corresponding 
quadrilateral.

Questions to ask your child:

How is a square different from a kite?

What cards did you use in your game?

Tell me what your game did step by step.

Lesson 4: Rock, Paper, Scissors!
Main topics in today’s lesson:

NAO played rock, paper, scissors with the 
students using rock paper scissor cards. The 
students then had to make a game similar to 
rock, paper, scissors with their own twist on 
the rules.

Questions to ask your child:

Which cards did you use in your game?

What were the rules of your game?
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Lesson 5: Let’s Play!
Main topics in today’s lesson:

The students programmed a menu that let 
them choose between all the games they 
made in this module.

They presented their games to the class.

Questions to ask your child:

Which games were your favorite?

How did the menu work? What buttons did 
you have to press?
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