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Key Information

Grades: 1 2 Group size: 6 12 studentsTopic: Mathematics

The Math Projects: Arithmetic are story-based Robo communicating with other robots and encoding and decoding different 

ciphers, secret codes, and maps.

different ciphers. By doing so, they will learn new concepts, consolidate their knowledge in Mathematics, and apply them to real-life situations. 

Implementation:  individual lessons as well as an additional activity 

Duration: 

Complexity:

Evaluation and supporting materials: 

Recommended Prior Knowledge: 

  

Materials Required:

   



Mathematical, Robotics, and Computer Science Concepts Covered in Math Projects

Concepts Project 1        Project 2       Project 3       Project 4      Project 5      

Mathematics

+

+ +

+ +

Multiplication + +

Division + +

Order of Operations 

(Optional for more advanced students)

+ + + +

(Optional for more advanced students)

+ + + +

Robotics

+ + + + +

Electricity + + + + +

+ + + + +

+ + + + +

Outputs: Functions of modules

+

+ + +

+ + +

Programming, code + + + + +

+ + + +

+ + + +

+

User input: Parameters + + + + +

Digital literacy + + + + +

+ + + + +

Engineering Design Process + + + + +
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Learning Outcomes Which Correspond with the Elementary School Curriculum 
in Mathematics

I. Number Sense, Numeration, Algebraic Thinking:
numbers up to 100;

odd or even; 

 and hypothesize orally 

  I can write patterns

  I can count

  I can compare and order

  I can model addition and subtraction situations 

mental strategies;

  I can formulate addition and subtraction stories;

  I can recall the multiplication facts 

  I can recall all division facts

 inverse operations;

  I can model multiplication and division situations

  I can multiply and divide using mental strategies

  I can formulate multiplication and division stories.

II. Cognitive, Metacognitive, and Behavioral
  Can pay attention

  Can maintain concentration

  Can memorize

  Can use spatial thinking

  Can use the logical and algorithmic thinking

  Can solve the problem

  Can use imagination and creativity

  Can work in pairs / small groups and use social skills

  Can present constructive feedback on the project.
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Project 1: Robo Sends Light Signals 

Complexity: Concepts: 

Robo’s Story: 

Problem Situation: 

Project goal: 

cipher.
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Focus: 

Objectives:

Learning Outcomes:

Key vocabulary:

Additional Materials:

 Optional: Lego™ bricks, colored paper, and/or other materials. 

Modules: 

Program: 

Project 1: Robo Sends Light Signals 

ConnectorConnector 

Constant Light
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Project 1: Robo Sends Light Signals 

Activity Stages:
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1     Tell Robo’s Story and together with the students identify the problem situation and come up with the theoretical solution – project goal. 

2

       Use  or

3   Decide which modules

        Main Block 

         (RGB) Light

       Functional modules

4     Build

5     Set challenges for students.

       Visuals

       

       own key for a cipher using the even numbers only / the odd 

            numbers only

3      you created with your class. 

       OR

       decode the messages of their classmates. 

6  identify  even and odd numbers to encode 

7   on what you have learned or practiced. 
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Project 1: Robo Sends Light Signals 

Challenges and Answers

1      Constant Light and Blink actions in the 

        Program Constant Light action(s) with the Lifespans 2,4,6,8,10 seconds.

3       Program Blink action(s) with the Lifespans 1,3,5,7, 9 seconds. 

3      Constant Light actions  only even numbers. ascending / 

            descending order. 

3       Blink actions only odd numbers ascending / descending order.

3      Change the code, 

Lifespans of all red and blue Visuals to be equal to odd numbers and then the Lifespans of all 

            yellow and green Visuals – even numbers. 

2

         Cipher Key to encode a cipher. 

       

        encode the messages Check

        create their own messages  Share and discuss the codes they created. 

        small groups 

                                                                                                                                        

Project 1: Robo Sends Light Signals 

Robo’s Story: 

Some robots can speak and some cannot, but there are many different types of communication 

between robots, such as different light signals, secret codes or ciphers. Can our Robo speak? 

Can we teach it to create a cipher using the light signals?

Project Goal: 

Keywords

Robo

Modules
         

          2. Pair work and class discussion: Create a code

2 4             = only even numbers

+

2-4             = only odd numbers

Reverse the code

How did you do that?

 Red, blue,                     = Even numbers

 Yellow, green               = Odd numbers

NAME / DATE 

=

=

Project 1: Robo Sends Light Signals 

Robo’s Story: 

Some robots can speak and some cannot, but there 

are many different types of communication between 

robots, such as different light signals, secret codes, 

or ciphers. Can our Robo speak? Can we teach it to 

make a cipher using the light signals?

Project goal: 

Build a Robo-Encoder and program it to create 

a light signals cipher.

Complexity: Concepts: Even and Odd Numbers

Hand-outs:

or                                     



11

Project 2: Robo Decodes a Secret Message

Complexity: Concepts: 

Robo’s Story: 

Problem Situation: 

Project goal: 
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Project 2: Robo Decodes a Secret Message

Modules: 

Program: 

ConnectorConnector 

Connector

Constant Light

Focus: 

Objectives:

Learning Outcomes:

Key vocabulary:

Additional Materials:

 Optional: Lego™ bricks, colored paper, and/or other materials. 
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Project 2: Robo Decodes a Secret Message

Activity Stages:
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1     Tell Robo’s Story and together with the students identify the problem situation and come up with the theoretical solution – project goal. 

2

(Optional: Recall the previous Math Project with Robo.)

       Use  or 

3  

        Main Block 

         (RGB) Light

       Functional modules

4     Set challenges for students. 

       Addition and/or Subtraction programming different Visuals

       

       own key for a cipher using Addition and/or Subtraction and

3     

 you created with your class. 

       OR

3     decode the messages of their classmates. 

5  The rules of Addition and/or Subtraction. 

6   on what you have learned or practiced. 
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Project 2: Robo Decodes a Secret Message

Challenges and Answers

1     Addition and/or Subtraction programming different Visuals

        Program Blink actions –

        Calculate and program

        Calculate and program 

        Calculate and program

        Calculate and program

        Calculate and program 

2

        Cipher Key to decode a cipher – Addition and/or Subtraction sentences.

        decode the messages Check

        create their own messages Share and discuss the codes they created. 

        small groups 

Project 2: Robo Decodes a Secret Message

Robo’s Story: 

Robo received a cipher – a message from the other robots. There is a key for decoding it but Robo will 

need our help to do it.

Project Goal: 

Keywords

Robo

Modules
         

1. Class discussion:            Number of blinks

          2. Pair work and class discussion: Calculate and program

NAME / DATE 

1+3 = 

2+3 =   

7+1 =  

4+2 = 

10 1=  

9 3 =  

2 1 =  

7 4 = 

                4 times + 2 times + 1 time + 3 times = 

    

    

                 each Action + 2 sec  = 

   

=

=

1

10

Hand-outs:

                                     

or                                     

Project 2: Robo Decodes a Secret Message

Robo’s Story: 

robots. There is a key for decoding it but Robo will 

need our help to do it. 

Project goal: 

Build a Robo-Decoder and program different Visuals 

and Sounds using the key in order to decode 

a cipher-message. 

Complexity: Concepts: Addition and/or Subtraction
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Project 3: Robo Decodes a Secret Map

Complexity: Concepts: Multiplication

Robo’s Story: 

 

 

Problem Situation: 

Project goal: 

 

to decode the secret map.
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Project 3: Robo Decodes a Secret Map

Modules: 

Program: 

Connector

Focus: 

Objectives:

Learning Outcomes:

Key vocabulary:

 Multiplication.

Additional Materials:

 Optional: Lego™ bricks, colored paper, and/or other materials. 

DC Motors

x2

x2 x2

Drive TurnMovement
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Project 3: Robo Decodes a Secret Map

Activity Stages:
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1     Tell Robo’s Story and together with the students identify the problem situation and come up with the theoretical solution – project goal. 

2

(Optional: Recall the previous Math Project (s) with Robo.)

       Use  or  

3  

        Main Block 

       

       Functional modules

4     Set challenges for students. 

       Multiplication programming different Movement 

       

       own key for a cipher using the Multiplication sentences 

            and create a secret map programming different Movement 

  you created with your class. 

       OR

3     decode the maps of their classmates. 

5  The rules of Multiplication. 

6   on what you have learned or practiced. 

        



Challenges and Answers

1     Multiplication programming different Movement

        Program 

        Program 

        

2

        Cipher Key to decode a map – Multiplication sentences.

        decode the map Check

        add their own Movement into the secret map using the Multiplication sentences. Share and discuss 

            the codes they created. 

        small groups 

    1 2    4    3      

 6    7   

Map Code in the right order    

Project 3: Robo Decodes a Secret Map

Project 3: Robo Decodes a Secret Map

Robo’s Story: 

Robo received a secret message from the other robots - it’s a map to Robot City. It is written 

in a special cipher and Robo needs to decode it.

Project Goal: 

Keywords

Robo

Modules
         

1. Class discussion:           Distance              Angle

          2. Decode a map 

NAME / DATE 

3×5 =           

7×10 =  

5×5 =  

10×3 =

7×5 =           

5×4 = 

10×6 =  

9×10 =

5×6 =           

10×9 =  

 7×5 =    

 10×10 =

5×8 =           

11×10 =  

 9×5 =    

 10×7 =

 all Movement Actions into one code, draw a code

1

3 7

2 6

4 8

Hand-outs:

                                     

or                                     
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Project 3: Robo Decodes a Secret Map

Robo’s Story: 

Robo received a secret message from the other 

in a special cipher and Robo needs to decode it.

Project goal: 

Build a Robo-vehicle and code different Movements 

to decode the secret map.

Complexity: Concepts: Multiplication
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Project 4: Robo Travels to Robot City

Complexity: Concepts: Division

Robo’s Story: 

Problem Situation: 

Project goal: 
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Project 4: Robo Travels to Robot City

Focus: 

Objectives:

Learning Outcomes:

Key vocabulary:

 Division.

Additional Materials:

 Optional: Lego™ bricks, colored paper, and/or other materials. 

Modules: 

Program: 

Connector

DC Motors

x2

x2 x2

Drive TurnMovement

Constant Light
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Project 4: Robo Travels to Robot City

Activity Stages:
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1     Tell Robo’s Story and together with the students identify the problem situation and come up with the theoretical solution – project goal. 

2

 (Optional: Recall the previous Math Project(s) with Robo.)

       Use or  

3  

        Main Block 

       

       Functional Modules

       Optional: Add RGB Light and program different Visuals.

4     Set challenges for students. 

       programming different Movement

       

       own key for a cipher using the

            and create a secret map programming different Movement 

       you created with your class. 

       OR

3     decode the maps of their classmates. 

5  The rules of 

6   on what you have learned or practiced. 
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Challenges and Answers

1      programming different Movement

        Program 

        Program 

        Connect

2

        Cipher Key to decode a map and

        decode the map and travel to Robot City

            Check

        their own Movement into the Robo’s journey using the Division sentences. Share and discuss the codes 

            they created. 

        small groups 

Map Code in the right order                                                                                                             

Project 4: Robo Travels to Robot City

Project 4: Robo Тravels to Robot City

Robo’s Story: 

Robo wants to travel to Robot City and meet other robots

Project Goal: 

Keywords

Robo

Modules
         

1. Class discussion:             Distance                Angle

          2. Decode a map and travel

NAME / DATE 

80÷2 =           

100÷5 =  

180÷3 =

1200÷60 =

70÷2 =          

100÷4 =

1400÷20 = 

9000÷100 =

90÷3 =           

180÷2 =  

 280÷4 =    

 6000÷20 =

80÷8 =               

90÷2 =    

1800÷30 =   

 1000÷10 = 

 all Movement Actions into one code, draw a code

1 2 3 4

6 7 8

Hand-outs:

                                     

or                                     

Project 4: Robo Тravels to Robot City

Robo’s Story: 

Last time Robo decoded a secret map. Now it is 

ready to travel to Robot City and meet other robots. 

Project goal: 

Build a Robo-traveller and code different Movement 

to travel to Robot City.

Complexity: Concepts: Division
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Project 5: Robo in Robot City Communicates with Other Robots

Complexity: Concepts: 

Robo’s Story: 

Problem Situation: 

Project goal: 
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Project 5: Robo in Robot City Communicates with Other Robots

tors

Focus: 

Objectives:

     and set challenges.

Learning Outcomes:

Key vocabulary:

Additional Materials:

 Optional: Lego™ bricks, colored paper, and/or other materials. 

Modules: 

Program: 

Connector

DC Motors

x2

x2 x2

Drive TurnMovement

Constant Light
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Project 5: Robo in Robot City Communicates with Other Robots

Activity Stages:
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1     Tell Robo’s Story and together with the students identify the problem situation and come up with the theoretical solution – project goal. 

2  

       (Optional: Recall the previous Math Project (s) with Robo.)

       Use  or

3  

        Main Block 

       

         (RGB) Light

       Functional modules

       Optional: Create an environment

4     Set challenges for students. 

       programming different Sounds, Visuals, 

            Movement, and Special 

        

       

            own key for a cipher using the Addition, Subtraction, Multiplication, or

you created with your class. OR

3     solve challenges of their classmates. 

5  The rules of 

6   on what you have learned or practiced. 

       



Challenges and Answers

1      programming different Sounds, 

       Visuals, Movement and Special 

        Program Sounds — calculate the ordinal number of a Sound

        Program Constant Light or Blink actions — calculate their Lifespans

        Program  — calculate the 

        Program Turn actions — calculate the Angle

        Connect

2

        

        solve the challenges and explore Robot City 

Check

        add their own challenges for Robot 

            Share and discuss the codes they created. 

        small groups 

       

         3    1

         4    16 

Robo‘s Code in the right order        

6    3 

7    2  2 

 3 

 4   11 

 3 

Project 5: Robo in Robot City Communicates with Other Robots

Project 5: Robo Тravels to Robot City

Robo’s Story: 

Robo arrives in Robot City,  ready to meet other robots. It will need to make different light signals, 

sounds and movements to decode and encode ciphers and communicate with other robots. 

Project Goal: 

Keywords

1. Class discussion:        = Ordinal Number                       = Lifespan 

                                                         = Distance                                    = Angle

          2. Solve all challenges and complete Robo cipher.

NAME / DATE 

3+4 = 

2×2 = 

15÷5 =

7+1 = 

3×3 =  

45/7 = 

50+30 = 

11×5 =  

90÷9 = 

10+60 =

10×10 =

150÷3 =

 all Actions into one code.

2×2×2 =       7

90÷3÷10 =  8

6+1 =      1 

1×1 =      3

16÷2 =   4

45+5+25 =   10

4×5×2 =        11

600÷3÷2 = 12

50+20+20 =    13

12÷2×10 =        15

150×2÷3 =        16

 

Hand-outs:

                                     

or                                     

Project 5: Robo in Robot City Communicates with Other Robots

Robo’s Story: 

Robo arrives in Robot City,  ready to meet other 

robots. It will need to make different light signals, 

sounds, and movements to decode and encode 

ciphers and communicate with other robots.  

Project goal: 

Build a Robo-creature and code different Movement, 

Visuals, and Sounds to encode and decode 

different messages in order to communicate with 

other robots.

Complexity: Concepts: Addition, Subtraction, Multiplication, Division



27

Supporting Materials

     


