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GUIDE: 

FROM KUBO’S TAGTILE® 
SYSTEM TO SCRATCH
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TEACHING CODING FROM K-12

HOW TO PROGRESS FROM 
KUBO TO SCRATCH
KUBO’s groundbreaking TagTile® coding system 
is in many ways a physical version of popular 
digital block-based coding systems such as 
Scratch and Blockly. It has been transformed to 
provide a simple physical, hands-on tool based 
on puzzle piece mechanics. This makes it an 
ideal resource for introducing coding at an early 
age, where manipulation and collaborative 
play is vital to developing children’s logic and 
reasoning, knowledge, and understanding. 

This guide sets out the connections between 
KUBO and Scratch so the progression of 
learning is clear for educators and schools. 

The guide is divided into two parts:

Part One: Coding functions, sequences, 
routes, subroutines, and loops, using the 
KUBO Coding Starter Set and KUBO 
Coding+ TagTile Set.

Part Two: Coding variables, conditions, 
and randomness using the KUBO 
Coding++ TagTile Set.
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This guide also includes the KUBO Cheat Sheet 
outlining concepts and definitions.

GOING FROM TAGTILES TO 
SCRATCH

The TagTile coding system is used for teaching 
and learning the essentials of coding. The 
number of concepts taught depends on the 
coding packs used in the classroom. The guide 
goes through each of the coding packs to 
present the most important coding concepts 
from the particular pack. For each concept, 
we’ll explain how the concept works, and the 
equivalent in Scratch along with a comparison 
of KUBO and Scratch.
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Functions are a way to define a sequence 
of steps (also called a routine), which can be 
reused by referring to that particular function. 
The idea behind the function is that you often 
have sets of instructions that are used multiple 
times in a program. Defining those sets of 
instructions as a function means you simply 
refer to that function instead of writing the 
same instructions over and over again. Writing 
code over again is called spaghetti code and it’s 
messy! Another great benefit of using functions 
is that you break your program into smaller and 
more manageable pieces.

CONCEPT ONE:  

FUNCTIONS, ROUTINES, 
AND SEQUENCES

GETTING 
STARTED 
WITH KUBO 
CODING
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With KUBO, you use the Function TagTiles to 
define the sequence of steps or commands, 
such as movements or loops.

In Scratch, there are two ways of creating what 
is essentially a function. While Scratch doesn’t 
directly call these functions, they essentially 
work the same way.

The first is using block creation under “My 
Blocks.” 

By clicking Make a Block, you can create a new 
function, which you are asked to name. The 
name can be anything you choose and is simply 
a way to refer to the function. KUBO’s TagTile 
functions don’t have names, but instead have 
colors to differentiate them.

With the KUBO TagTile system, you refer to 
and call or execute a function by using the 
Play TagTile in the corresponding color.

As soon as you’ve defined the function, you can reuse the function as many times as you 
want to by using the corresponding Play TagTile.

Creating a function with KUBO

Creating a function with Scratch

TIP – INPUTS IN SCRATCH BLOCKS

With Scratch, you can add one or multiple 
inputs to a block/function, which can be 
used as a part of the routine/sequence 
inside the function. This is an example of 
progression from KUBO to Scratch. 
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When the function has been created in Scratch, 
it is time to define the instructions for the 
function. This is done by dragging commands 
onto the define function block.

To execute or play the newly defined function, 
click My Blocks, where you will now have 
a block with the name you chose for the 
function. This new block is similar to the Play 
TagTile of KUBO, as it executes/calls the 
function and runs what has been defined.

One of the main differences between defining 
a function with KUBO and defining a function 
with Scratch is that Scratch has a definition 
block only at the top but not at the end. KUBO 
has one tile representing the beginning of a 
function definition and one at the end. 

You essentially play the function the same way 
in both systems — by using a function tile/

Similarities and differences

block representing a “play” function. With 
KUBO, you start the function by placing KUBO 
on the Play Function TagTile. With Scratch, you 
can either click on the function block to test it 
or put it inside the “when *green flag* clicked” 
event, which is called when a Scratch program 
is run.
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Subroutines are a way to run a routine inside 
another routine. It might sound a bit complex, 
but imagine that you’re cooking eggs benedict 
(famous breakfast meal) based on a recipe in 
a cookbook. You can compare the recipe to a 
function/routine in coding because you have to 
follow a set of instructions. In the recipe, you 
will be instructed to poach an egg and, as you 
might not know how to do that, the recipe will 

refer to another recipe in the cookbook with 
instructions for poaching the egg.

In this example, the eggs benedict is one 
recipe/function and the poaching of the egg is 
a second recipe/function. As such, the “poach 
an egg” recipe becomes a subroutine in the 
“eggs benedict” recipe and function.

CONCEPT TWO:  

SUBROUTINES

Poach  
An Egg
R E C I P E

1

2

3

4

5

Seque cusdant aHent repudi ut reptis inciis qui 
volecte moditis ma ad molorit.

Conse sit eni quati temporrum voluptiaspel erferchil 
is consequis ipiet re, autatibus expeles aceritatus.

Upta sanderit autatibus expeles aceritatus dolore, 
untiae doluptas iliqui.

Ra debis con parcit la dolorerumet eaquam, con 
explandis autatios adic tenimin reptus.

Ebita sin comnihictem aborum que mo escidunt et 
perisimagnis as ilit es doluptas!

Eggs Benedict
R E C I P E

1

2

3

4

5

6

Use Poach An Egg recipe

Seque cusdant aHent repudi ut reptis inciis qui 
volecte moditis ma ad molorit.

Conse sit eni quati temporrum voluptiaspel erferchil 
is consequis ipiet re, autatibus expeles aceritatus.

Upta sanderit autatibus expeles aceritatus dolore, 
untiae doluptas iliqui.

Ra debis con parcit la dolorerumet eaquam, con 
explandis autatios adic tenimin reptus.

Ebita sin comnihictem aborum que mo escidunt et 
perisimagnis as ilit es doluptas!

MAIN ROUTINE SUBROUTINE
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With KUBO, you can create subroutines using 
either the Play Function TagTiles or the Loop 
TagTiles. With the Play Function TagTiles, you 
can execute one or more functions as a part of 
a sequence inside the main function.

Here’s an example of a simple subroutine:

Using the Loop TagTiles is also an example of a 
subroutine, because the Loop TagTiles define a 
sequence inside a function, which has its own 
order of execution. You can have instructions 

Creating a subroutine with KUBO

INFINITE SUBROUTINES!

You can even execute a subroutine that 
has its own subroutine, meaning that 
you have a function inside a function 
inside a function, and this you could do 
until you have no more Play Function 
and Record Function TagTiles to use. 
(That’s a whole lot!)

before and after the loop is complete, but 
because the loop has its own sequence, which 
is repeated, this sequence is also called a 
subroutine (a routine inside the larger routine).

MAIN ROUTINE

SUBROUTINE

SUBROUTINE

MAIN ROUTINE
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As with KUBO, Scratch can also do subroutines using loops. With 
Loops you define a sequence that is repeated and while repeating, the 
main sequence (that which comes before and after the loop) does not 
continue before the loop is done. This makes the loop a subroutine of 
the larger routine/sequence.

In Scratch, you create functions using 
“My Blocks.” If you have defined multiple 
functions, and you use a function call 
inside another function, you’ve successfully 
created a subroutine. In the following 
example, we’ve created a function/block 
called “Crossing the road,” which makes the 
cat from Scratch look to each side before it 
crosses the road. This function is then used 
as a part of the function called “Parking lot 
to school,” where the cat first moves from 
the parking lot to the crossing, and then 
calls the function “Crossing the road.” After 
crossing the road, the function “Parking lot 
to school” continues, and the cat thereby 
turns 90 degrees and moves forward. The 
“Crossing the road” function becomes a 
subroutine of the larger function “Parking 
lot to school.”

Creating a subroutine with Scratch

Similarities between 
KUBO and Scratch

MAIN ROUTINE

SUBROUTINE
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Loops are a way to repeat a confined sequence 
a number of times. A loop can be inserted as 
part of a larger sequence, whereby the loop 
becomes a subroutine. You specify the number 
of times the confined sequence should be 
repeated using the parameter.

CONCEPT THREE:  

LOOPS

With KUBO, every sequence or functionality 
is defined within a function. This means that 
loops also have to be put into functions in 
order to work. When building a loop, you use 
an Open Loop TagTile, which tells the robot to 
begin repeating an action, and then you add 
a parameter, which tells the robot how many 

Creating a loop with KUBO

times the action should be repeated. As you 
have a beginning for a loop, you also have an 
end, so the robot knows which part of the 
sequence should be repeated. You can place 
any number of commands within the loop — 
you can even have a loop within the loop (mind 
boggling, right?).

1+10*2-1 forward = 20 forward

1+2*(10*2)-1 forward = 40 forward
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Scratch has a function called repeat, which, 
like KUBO, repeats a confined sequence. As 
a part of the repeat block, you can define the 
number of times the confined sequence should 
be repeated. Like KUBO, you can also have 
commands before and after the loop.

Creating a loop with Scratch

Similarities between 
KUBO and Scratch

1+10*2-1 forward = 20 forward
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Using variables is a way to save a piece of data, 
which can then be manipulated and changed. 
The data can be anything from a number 
to anything that a system supports. As an 
example, Scratch accepts text as a data type 
as well as numbers, but text as variables are 
beyond the scope of this guide. Variables are 
often used together with loops or instructions 
that accept a parameter, and that can be 
altered by the value of the variable. Examples 
of how this works can be seen in the section 
“Using a variable with KUBO” and the section 
“Similarities between KUBO and Scratch.”

CONCEPT FOUR:  

VARIABLES

With the KUBO Coding++ TagTile set, more 
advanced concepts of coding are introduced for 
students aged 7+. 

KUBO CODING++  
TAGTILES®
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When setting a variable with KUBO, you use a 
Variable TagTile (there are two sets included in 
the box; orange and blue), an Equals TagTile, and 
a value (which can either be another variable or a 
number Parameter TagTile). These are placed into 
a Modulator TagTile, which is used as a frame.

When changing a variable, you again use a 
Modulator TagTile together with either += or -= 
TagTile along with the number parameter that 
the variable should be adjusted by.

Using the += TagTile, you can add a new value 
to the existing variable. This means that if the 
variable is equal to 5, and you add 3 using the 
+= TagTile, the variable will be equal to 8.

Using the -= TagTile, you can subtract a new 
value from the existing variable. This means 
that if the variable is equal to 8 and you 
subtract 3 using the -= TagTile, the variable will 
be equal to 5.

Setting a variable with KUBO

Changing a variable with KUBO

In this example the variable is set 
to equal five.

WHY += AND NOT JUST +?

The reason why addition and subtraction is expressed with += and -= is to ensure that 
children learn the conventions used later when using Python® and other text-based 
languages. In text-based coding, such as Python, you’re not changing the value of the 
variable unless you include the equal sign. Instead, when just using the plus sign, you’re 
simply adding values together but not changing a variable.
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The variable can be used in any instruction 
that accepts a parameter (either a variable or 
a number). This includes speed, rotate 15º left 
or right, and loops. When using the variable 
instead of numbers, the value can change 
during the course of the execution of the 
function by changing the variable. This opens 
up for more dynamic behavior.

In Scratch, you create a new variable using the 
“Make a Variable” under the “Variables” Code 
category.

When the variable has been created, you can 
set the variable using the “set variable” block. 
Here you write a number or a text to set the 
variable to that specific value.

Using a variable with KUBO

Setting a variable with Scratch
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If you want to change the variable, you use 
the “change variable” block. Here you type in a 
negative or positive number to either subtract 
or add a value to the variable.

Lots of instructions/blocks in Scratch accept 
a variable as a parameter. One of these is the 
repeat function, which repeats a confined 
sequence a specified number of times as 
covered previously.

To use the variable instead of a constant/fixed 
number, you simply drag the variable from 
the menu into the parameter of the loop or 
anything else that accepts a parameter.

In the example on the right, the variable orange 
is first set to five. Then, you have a loop, which 
is repeated orange times (=5). Inside the loop, 
you have two “move 100 steps” (=200 steps). 
As these are repeated, that will add up to 1,000 
steps. After this, the variable is changed by 5, 
which means it is now equal to 10. Then, you 
repeat a 15-degree turn as many times as the 
variable is equal to, so 10 in this case. This will 
make the robot turn 150º. As can be seen from 
the example, the variable can change during 
the course of the program.

Changing a variable with Scratch

Using the variable with Scratch
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Similarities between 
KUBO and Scratch
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Conditions are seen as one of the main pillars 
of coding. Conditions are used to make a 
robot or computer program follow certain 
instructions based on whether or not a number 
of conditions are present or not. Without 
conditions, we would have no computer games, 
as games by nature react to the input of the 
user, who changes the conditions/situation of 
the game. 

Conditions are not only important for games, 
but are also used in pretty much any type of 
computer program including websites and 
apps. The most basic condition is “if this, then 
that.”

Here’s an example: if the “player score” in a 
computer game is at least 500 points, then the 

player gets a gold medal. If the condition is 
not present, meaning that the player score is 
below 500, then the player will not receive the 
gold medal. If you, as a game developer, want 
the player to receive a consolation prize when 
the player doesn’t receive the gold medal, then 
you can check if the player has a score below 
500 and then give the consolation prize when 
that condition is present. An alternative to this 
is to use the following syntax: “if this, then do 
A; else do B,” meaning that if the condition 
is present, do A (give the gold medal), else 
(meaning that the condition for receiving gold 
is not present) do B (give a consolation prize).

All serious and real coding languages have 
some form of conditions implemented into the 
system.

CONCEPT FIVE:  

CONDITIONS
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With KUBO, you use the following condition 
TagTiles:

• If Start condition (question mark symbol)
• True (√ symbol)
• False (X symbol)
• If End condition (question mark symbol)

The previous example is a function that can 
be used as a part of a game. The function 
increases the blue variable by one (representing 
the number of tasks the child has completed), 
and tells the child when all the tasks have been 
completed (if the number of tasks completed 
is more than 9). Besides the Greater Than 
TagTile, you can also use the Equals or Less 

Besides the condition tiles, the 
Event TagTiles can also be used 
if you want KUBO to behave 
in different ways depending on 
whether or not the robot has 
come across an Event TagTile 
on a challenge map.

Setting up a condition with KUBO

For the condition itself, you can either use 
variables or what we call events (a check for 
whether or not the robot is on a special event 
TagTile).

Following is a simple setup of a condition using 
a variable with KUBO.

Than TagTile. In the example the robot does 
two U-turns when all tasks are completed. But 
if we also wanted the robot to do something if 
the child has not completed all the tasks yet, 
we could use the False TagTile and define a 
behavior to be executed when the condition is 
not present.

6

5

4

3

2

1

A B C D E F G H I
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Scratch is very similar to KUBO when it comes to 
if conditions. All condition types for Scratch can 
be found under the Control category. Here, you 
have both “if X, then do A” and “if X, then do A; 
else do B,” as seen in the example to the right.

To check if a variable is more than, less than, 
or equal to a specific number, there are special 
compare blocks under operators.

These can be dragged 
into the if block in the 
compatible shape area.

Here, you can see the 
same example used with 
Setting up a condition with 
KUBO accompanied by 
an example using the else 
statement.

Setting up a condition with Scratch
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The orange Record Function TagTile (left side) 
first increases the blue variable by one. Then, 
it checks if the blue variable is more than nine. 
If that is true (√), it does two U-turns. If that is 
false, it turns left, right, and left again.

Similarities between 
KUBO and Scratch

The Scratch function does the same. First, it 
changes the orange variable by one and then 
checks if the variable is more than nine. If so, it 
does the U-turn. If not (else), it does the shake.
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Random is a concept often used in computing, 
which is a functionality producing arbitrary 
results. With the use of randomness you 
can generate behaviors that are not easily 
predictable, and this can be used for games, 
simulations, and even as a part of encryption 
and security setup.

CONCEPT SIX:  

RANDOM

KUBO has two TagTiles with dice symbolizing 
the randomness of rolling a dice. If you don’t 
cheat when rolling a regular dice, there is the 
exact same chance of the dice landing with one 
face up as with another.

With the Random TagTiles, you can put 
any number of instructions between the 

To change these odds, you can add in 
additional Go Forward 1 TagTiles. If you added 
one extra Go Forward 1 TagTile, you would 
have a 2/4 – or a fifty-fifty – chance that it will 
move forward.

Using random with KUBO

two Random TagTiles, and any one of the 
instructions will be picked and executed 
randomly. If you put in Go Forward 1, Go 
Left, and Go Right between the two Random 
TagTiles, there’s 1/3 of a chance that the robot 
will move forward. 
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Like KUBO, Scratch also has randomness 
through a random number generator block. 
Here, you choose a minimum and maximum 
value for the generated random number. This 
can then be used in any type block that accepts 
a number as parameter.

Using random with Scratch

The TagTile function (left side) shows a blue 
function, where Random TagTiles are being 
used. Inside the Random TagTiles are three 
different movement TagTiles. As there are 
three different types of movement and three 
TagTiles encapsulated by the Random TagTiles, 
there’s a 1/3 of a chance that one particular 
movement TagTile is executed. If you run this 
function many times, you should find that the 
movement types are evenly distributed, as they 
have an equal chance. To alter this outcome, 
you would need to place more of a particular 
movement TagTile within the Random TagTiles. 
If you add an extra Go Forward 1 movement 

Similarities between 
KUBO and Scratch

TagTile, there are now two forward out of four 
movement TagTiles, meaning that there’s a 50% 
chance that the Go Forward 1 movement is 
picked.

The Scratch code (right side) shows how to 
accomplish the same outcome as with the 
TagTiles. Using Scratch, you can pick a random 
number within a specified range. As there 
are three outcomes, we want the code to 
pick a number between 1 and 3. We can use 
if statements to check what is picked, and 
program the behaviors to move forward, turn 
right, or turn left.
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Cheat Sheet

KUBO SCRATCH DEFINITION

FUNCTION BLOCK

Functions are a way to define a 
sequence of steps (also called a 
routine), which can be reused by 
referring to or recalling the function.

SUBROUTINE SUBROUTINE A confined sequence, which is run 
inside a larger sequence.

LOOPS REPEAT

Loops are a way to repeat a confined 
sequence a number of times. You 
specify the number of times the 
confined sequence should be 
repeated using the parameters.

VARIABLES VARIABLES

Variables are a way to save a piece 
of data, which can afterwards be 
manipulated and changed. Variables 
are often used together with loops 
or instructions, which accepts a 
parameter and is altered by the value 
of the variable.

CONDITIONS: 
If this is true, then do 

X; else do Y

CONDITIONS: 
If this is true, then do 

X; else do Y

A condition is a way to control which 
sequence will be executed depending 
on the condition set.

RANDOM RANDOM Random in computing is used to 
produce arbitrary results.
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