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Lesson Plan Pedagogy
All lesson plans in this packet are designed with structure in mind. Below is a guide to help you
understand the structure and adapt it to your learning environment.
We use scaffolding to help learners acquire new knowledge. As with other subjects, with computer science, the scaffold provides a temporary framework that is put up for support and access to
meaning and is then taken away as needed, when the learner secures control of success with a
task.

In this framework learners are explicitly taught and
instructed in the following way:
1.

Linking to prior knowledge

2. Teacher Connection (“I Do”): Modeling a new concept or topic either through lecture or
examples on the board. This is the explain time where teachers talk 80% and students talk 20%
(more listening).
3. Engage (“We Do”): This is the point where the educator works with the students to learn a
new concept. The teacher talks 40% of time and students talk 60%.
4. Practice/Exploration time (“You Do”): The students run free. They are actively exploring a
new concept or building things on their own. The majority of class time should be spent with the
students actively engaged in the material. 90% of talking is from students, 10% from teachers.
5. Evaluate (“What can you do?”): How can we check for understanding? Is this in the form of
remodeling what was explored by rethinking in new ways? Is it with some type of formal evaluation?
6. Closing: Wrap up the day in some type of closure. Is it giving a homework assignment? Is it
reflecting in their engineering journals?

These 6 steps can help organize lesson plans and projects for Kano.
The key areas are:
1.
2.
3.
4.
5.
6.
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Linking
Engage
Exploration : Challenges
Sharing
Evaluation
Closing

Within each section there are guiding questions that
can be incorporated:
1.

2.

3.

4.

5.

6.

Linking
a. What is the objective of your lesson, and how can you get students interested in it?
Activate their prior knowledge!
b. Get students involved and thinking by presenting a problem, brainstorming, playing a
game. Energize the students.
Engage
a. What is the specific knowledge you are trying to get across? Is it the goal for the
day––for example Exploring Make Art? Is it designing a logo?
i.
Name the logo, explain what it is and how it is used.
b. Get feedback from students and play off of each other’s ideas
Exploration : Challenges
a. This is the time where students explore, and it should be the bulk of activity time.
When you are making lessons make sure that the activity in some way
i.
Links to your greater objective
ii. Helps students focus and work towards the objective
iii. Helps students think of new and creative ways to explore and create
b. There are multiple challenges in each lesson. If a learner finishes one challenge allow
them to move on to the next challenge in the lesson.
Sharing
a. Always give your students the opportunity to share their thoughts with the community,
be it with their partners or the larger Kano community on Kano World.
Evaluation
a. What questions, processes, or steps can you use to help students evaluate themselves?
b. What can you do to push students to rethink what they created?
Closing
a. This is the last remarks you make for the day. What is a closing thought you want to
get across?
b. This section will also connect to homework examples as well.
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How to Use Worksheets with Kano
All lesson plans in this packet will have a worksheet that can be used during or after the Kano session. Each
lesson is divided into three parts: Explorer, Programmer, and Creator.
Explorer:
This section can be done during the Kano session or after. It is typically an activity where learners have to find
or remember key elements of the lesson. For example, the “Explorer” section in “Intro to Kano Code” would be to
identify what blocks live under which category in Kano Code.
Programmer:
This section should be done after the Kano session and be used as a formative assessment on the learner’s’
use of the Kano for the day. Typically the Programmer Section is 1 - 2 exercises that ask probing questions on
what the learners learned. For example, in the “Intro to Scratch” lesson, the learner may be given a code block
sequence, and they have to explain what the code would do.
Creator:
This section can be after the Kano session. In the “Creator” Section learners are asked to be creative and think
of new ideas for a design or code. For example, learners may be asked from the “Make Art Pattern Perfection”
lesson to design a new pattern and explain how they think they could code this new pattern in Make Art!
Worksheets can be found at the end of each lesson with an answer key for the lesson in the appendix.
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Learning Objectives
While your students use Kano they will be having fun exploring and learning at the same time!
Although each lesson has its own set of learning objectives, the packet has core concepts and
objectives embedded throughout. These concepts include:
•
•
•
•

Operations & Algebraic Thinking
Number & Operations in Base Ten
Measurement & Data
Geometr

The curriculum objectives include:
•
•
•
•
•
•
•
•
•
•
•
•

Learners will be able to identify a number line and place numbers in order from least
to greatest on it
Learners will be able to identify even and odd numbers
Learners will be able to identify place value of numbers up to 4 digits
Learners will be able to round numbers to the nearest 10, 100, 1 000
Learners will be able to break down numbers up to 4 place values into smaller ones
Learners will be able to add, subtract, multiply, and divide numbers up to 4 place
values
Learners will be able to identify key words in word problems to identify what
operations they should use
Learners will be able to create a visual to show their work
Learners will use mathematical concepts to create visual patterns
Learners will identify the formula to calculate the perimeter of a rectangle
Learners will identify the formula for the area of a square.
Learners will understand what it means to move along the x-axis
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LESSON 1

Identifying Numbers
Beginner

1 hr 10 min

Learners will use Minecraft to understand place value and rounding.

OBJECTIVES
Learners will be able to identify a number line and place numbers in order from least to
greatest on it
Learners will be able to identify even and odd numbers

STANDARDS
Common Core: CCSS.MATH.CONTENT.2.OA.C.3

CCSS.MATH.CONTENT.2.MD.B.6:

MATERIALS NEEDED
Link to Word Problems Aligned to Common Core Math Grade Level
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Introduction

10 mins

Linking
Ask students a silly question. “What is the biggest number ever?” Let them think, maybe they will
have funny answers!
Engage
Did you know that question is impossible to answer? Numbers go on infinitely and it would be
impossible to really identify the largest number! Why? Because after we find it we could just add
one to it and the whole process would continue again!
Today we are going to use the
Kanos to help us look at numbers more closely. Math and numbers are everywhere, but they
typically follow a lot of rules for us to understand them. Let’s try to understand a little about the
order and structure of numbers!

Exploration Activities
Challenge 0: What is a Number Line, Even, and Odd Numbers?
5 mins
This section should be review for students! Ask students what a number line is and what it
is used for. As well, ask student to identify what are even and odd numbers. Why are some
numbers even and others odd?
•

•
•

Number Line: a visual usually as a straight line with marks on it to show the order of
•
numbers. Zero is always a reference point on a number line because we want to count how
far away we are from zero. The further we are away from zero the larger the number!
Even Numbers: numbers that are evenly divisible by 2. For example, 2 can be 1 and 1, 4 can
be 2 and 2
Odd Numbers: a number that is not divisible by 2. If you divided by 2 you would have a
fraction as an answer.

Challenge 1: Creating a Number Line on Paper

15 mins

Now let’s see if we can create a very simple number line. I want to plot the numbers 1 - 10 on
a number line. Let’s think of the steps we need to do (allow students to try and tell the teacher
what to draw on the board):
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Step 1: Draw a long line
Step 2: Draw 11 ticks (1 - 10 and 0)
Step 3: Start at zero and as you move to the right add one
Pretty simple right? Number lines can help us visualize where numbers live on a number line,
who are the neighbors of that number. Now let’s make some observations about our number line.
As we move further from zero are the numbers bigger or smaller? (bigger)
As we move closer to zero are the numbers bigger or smaller? (smaller)
It is important as we move further away from zero with positive numbers the bigger the number!
Let’s look at one more thing on this number line. Let’s draw a circle around odd numbers and a
triangle around even numbers.
Let’s start at 0. What is 0? (this may be tricky for the students, it is even because you can divide
by 2 and still get 0! It is actually the most even of all even numbers - MEGA EVEN). Afterwards
go through the list till 10, make sure students realize even numbers can be divided into 2 equal
groups. It may help to draw the division with dots.

Challenge 2: Creating a Number Line in Minecraft
30 mins
We created a number line on paper, but we are in a digital world so why not create one also on
the Kanos? Open up Hack Minecraft and go into the Minecraft world. We want to look for a flat
space of land to work on.
Let’s challenge ourselves. Let’s create a number line from 0 - 20
• Once we have created the number line to 20 find numbers 5, 10, 3, 18 on the line. Add a RED
BLOCK to the number block
• Designate the number 0 and 20 with a GREEN BLOCK
• Designate even numbers with a BLUE BLOCK
• Designate odd numbers with a YELLOW BLOCK
Check your work with a nearby team! Do your blocks look the same?
Let’s try another challenge. Add 10 more blocks to your number line so we have numbers 0 - 30.
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•
•
•
•

Once we have added to the number line to 30 find numbers 15, 21, 7, 27 on the line. Add a
RED BLOCK to the number block
Designate the number 30 with a GREEN BLOCK
Designate even numbers with a BLUE BLOCK
Designate odd numbers with a YELLOW BLOCK

Challenge 3: Explore Kano

10 mins

If you have a little time, let the kids play around and move into different apps on Kano. Direct
them to Make Art so they can start coding art! If you have a lot of time left to explore then move
on to the Explore Kano lesson.

Closing
Evaluation

10 mins

On a piece of paper to be collected have the students answer the following question and turn
into the lead teacher:
Create a number line and plot the following numbers on it (0, 10, 3, 30, 15)

Kano Cleanup

10 mins

Power down and put away Kanos
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Identify the Numbers
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions: Below are different numbers. For each number that is EVEN circle it. For each number that is
ODD put a square around it.
1			5		9		24		99		100		22			
		
		
13		55		56		12		2		3		31

4			47		76		88		93		96		201			

In your own words, can you write a definition for an odd and even number?			

Programmer Question
Below is a number line. Can you place the following numbers correctly on the number line? As well, circle EVEN
numbers and put ODD numbers in a square.

( 12 , 33 , 1 , 4 , 9 , 20 , 7 , 17 )
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Identify the Numbers
Creator Question
Can you create your own number line question? Pick a set of numbers and give instructions for how you would
like another student to create a number line. Use different colors or shapes to help identify the numbers as odd
or even!
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LESSON 2

Place Value and Rounding
Beginner

1 hr

Learners will use Minecraft to create visuals to understand place value and rounding.

OBJECTIVES
Learners will be able to identify place value of numbers up to 4 digits
Learners will be able to round numbers to the nearest 10, 100, 1 000

STANDARDS
Common Core:
CCSS.MATH.CONTENT.2.NBT.A.1.A
CCSS.MATH.CONTENT.2.NBT.A.1.B
CCSS.MATH.CONTENT.4.NBT.A.3

14

Introduction

10 mins

Linking
I am going to put some numbers on the board. I want you to order them from least to greatest.
Work with a partner and see if you can agree:
List 1: 1 000, 1 500, 2 000, 987, 101
List 2: 910 , 190 , 189 , 911
Engage
Why are some numbers larger than others? Aren’t all numbers just numbers? Why do certain
combinations mean something? (ask the students their thoughts, they may already know about
place value).
These numbers are all using place value. Let’s think about it. Take 910. If we were to count
individually put down 910 blocks in Minecraft that would take FOREVER. Instead, we have
created place value to help us group numbers more easily!

Collect Kanos

5 mins

Retrieve Computers, Turn On, Log In..

Exploration Activities
Challenge 0: What is Place Value and Rounding

5 mins

The number 683, for example, is made of the digits 6, 8 and 3. The position of a digit in a number
is very important. A digit’s value depends on its position in the number.”
So let’s look at 1, 10, 100, 1 000. I can create a table to help visualize these values.
We can try a few numbers out and place them in the columns:
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•
•
•

3 4 91
234
7080
1 000 (thousands)

100 (hundreds)

10 (tens)

1 (ones)

3 000, 3

400, 4

90, 9

1

0

200, 2

30, 3

4

7 000, 7

0 (don’t leave it
empty represent it as
0!)

80, 8

0

Awesome! Now what about rounding? Sometimes we don’t want exact numbers, we want an
estimate. In those cases we round. Here are the steps to round:
1. Find out what place value you want to round to (thousands, hundreds, tens)
2. Find the number in the designated place value
3. Look at the number right behind it
4. If the number is 5 or higher round the place value up! If the number is less than 5 round
down
5. Round the designated place up (add 1) or down (the number stays the same) and all
numbers behind are replaced with 0s.
For example: 3 491, we can round that a few different ways.
Round 3 491 to the nearest thousandth
• Find the number in the thousandths place (3)
• Find the number behind the thousandths place (4)
• Is this number 5 or higher? (no, we round down)
• Final answer, 3 000
Now what if we want to round 3 491 to the nearest hundredth?
• Find the number in the hundredths place (4)
• Find the number behind the hundredths place (9)
• Is this number 5 or higher? (yes, we round up)
• Final answer, 3 500
Try 7 080! Try rounding it to the nearest hundredths and tenths!
• Hundredths: 7 100
• Tenths: 7 080
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Challenge 1: Place Value in Minecraft

30 mins

Now we have seen it on paper, but maybe seeing it in a visual will help! Open up Hack Minecraft
and again, go into the Minecraft world and look for a flat area.
We want to represent our table with colored blocks, grab these colored blocks and place them in
your inventory:
Red = thousands
Green = hundreds
Blue = tens
Yellow = ones
Glass = zero
Provide yourself some space and remember thousands will be on the left and ones on the far
right!
Let’s visualize 3 4 91:
• How many red blocks should there be? What do those blocks represent?
• (3, 3 000)
• How many green blocks should there be? What do those blocks represent?
• (4, 400)
• How many blue blocks should there be? What do those blocks represent?
• (9, 90)
• How many yellow blocks should there be? What do those blocks represent?
• (1, 1)
• Are there any glass boxes?
• There are none
Let’s visualize 1 235:
• How many red blocks should there be? What do those blocks represent?
• (1, 1 000)
• How many green blocks should there be? What do those blocks represent?
• (2, 200)
• How many blue blocks should there be? What do those blocks represent?
• (3, 30)
• How many yellow blocks should there be? What do those blocks represent?
• (5, 5)
• Are there any glass boxes?
• There are none
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Let’s visualize 807:
• How many red blocks should there be? What do those blocks represent?
• (0, 0)
• How many green blocks should there be? What do those blocks represent?
• (8, 800)
• How many blue blocks should there be? What do those blocks represent?
• (0, 0)
• How many yellow blocks should there be? What do those blocks represent?
• (7, 7)
• Are there any glass boxes?
• There is 1, in the tens place

Challenge 3: Rounding In Minecradft
Using the same colored blocks let’s try rounding! Again what do you know about rounding? (take
student responses)
We will do our example problem from earlier:
Let’s visualize 3 4 91 and round to the nearest hundreds
• Find the number in the hundredths place (4)
• Find the number behind the hundredths place (9)
• Is this number 5 or higher? (yes, we round up)
• Final answer, 3 500
•
•
•
•
•

How many red blocks should there be? What do those blocks represent?
• (3, 3 000)
How many green blocks should there be? What do those blocks represent?
• (5, 500)
How many blue blocks should there be? What do those blocks represent?
• (0, 0)
How many yellow blocks should there be? What do those blocks represent?
• (0, )
Are there any glass boxes?
• There are two, one in the tens place one in the ones place

Now try out the following!
• 1 290 : Round to the hundreds place
• 8 990 : Round to the thousands place
• 912 : Round to the tens place
18

Challenge 3: Math Challenge Time!

10 mins

Now that we learned about place value and rounding, here are a few challenges for you:
In Minecraft show the following numbers in block form. As well, round them as designated:
• 5 690 : what is the value of 5? : Round to the nearest hundredth
• 1 234 : what is the value of 3? : Round to the nearest tenth
• 4 342 : what is the value of 3? : Round to the nearest thousandth

Closing
Evaluation

10 mins

Answer the following questions in the last 10 minutes of class!
1. What is the value of the underlined digit in 3 410 ?
A. 40
B. 400
C. 4
D. 4 000
2. What is the value of the underlined digit in 112 ?
A. 20
B. 2
C. 200
3. The number 1 245 rounded to the nearest 10 is…
A. 1 250
B. 1 240
C. 1 300
D. 1 200
4. The number 4 342 rounded to the nearest 100 is…
A. 4 400
B. 4 300
C. 4 340
D. 4 350

Kano Cleanup

5 mins

Power down and put away Kanos
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Place Value
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions: Below is a place value chart. Can you place each number in the correct portion of the chart?
• 2 1 05
• 24
• 9875
1 000 (thousands)

100 (hundreds)

10 (tens)

Programmer Questions
For each given number round to the place value identified.
4 245 : Round to the nearest tenths place
23 : Round to the nearest tenths place
3 190 : Round to the nearest hundredths place
1 489 : Round to the nearest thousandths place

In your own words, can you explain when you round up and when you round down?

20

1 (ones)

Place Value
Creator Question
Can you round correctly? Below is an image. Round each number correctly and color in the square to reveal
the image!
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LESSON 3

Breaking Up Numbers to Add
Beginner

1 hr

Learners will use Minecraft to create visuals to understand addition.
OBJECTIVES
Learners will be able to break down numbers up to 4 place values into smaller ones
Learners will be able to add numbers up to 4 place values
STANDARDS
Common Core:
CCSS.MATH.CONTENT.2.OA.A.1
CCSS.MATH.CONTENT.2.NBT.B.5
CCSS.MATH.CONTENT.2.NBT.B.7
CCSS.MATH.CONTENT.5.NBT.B.6

MATERIALS NEEDED
Breaking Down Numbers Video
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CCSS.MATH.CONTENT.2.OA.B.2
CCSS.MATH.CONTENT.2.NBT.B.6
CCSS.MATH.CONTENT.3.NBT.A.2
CCSS.MATH.CONTENT.5.NBT.B.7

Introduction

10 mins

Linking
I am going to put some numbers on the board. Can you break down these numbers into smaller
ones? You can write out the numbers or draw a picture:
For example 36 = 30 and 6 or

Numbers to break down:
45, 210, 32, 12, 97, 76
Engage
How did you know how to break down the numbers? How did you use what we learned about
place value to break down the numbers? Let’s look at the example 36. What is in the ones place
(6)? What is in the tens place (3)? What is a 3 in the tens place mean (30)? So our combined
number is 30 and 6 or 30 + 6!
Today we will be using the break down method and minecraft to help us better understand
addition and subtraction.
Collect Kanos

5 mins

Retrieve Computers, Turn On, Log In..

Exploration Activities

35-45 mins

Challenge 1: What is the Breakdown Method
As we saw at the start of class we want to break down large numbers so we can understand
them in smaller chunks. Doing this can help us add and subtract numbers faster than we would
usually do with pen and paper.
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Let’s look at an example together. 723
What do we think this number would break down to? (700 and 20 and 3)
How do we get this number? (7 is in the hundreds, 2 is in the tens, and 3 is in the ones)
How can we make this look like an algorithm? (replace the and with a “+”)
What would our new algorithm look like? (700 + 20 + 3)
Now, last time we were identifying place value we used colored blocks in Minecraft to represent
this number. As a reminder the colors were:
Red = thousands
Green = hundreds
Blue = tens
Yellow = ones
Glass = zero
Let’s visualize 723?
• How many red blocks should there be? What do those blocks represent?
• There are none
• How many green blocks should there be? What do those blocks represent?
• (7, 700)
• How many blue blocks should there be? What do those blocks represent?
• (2, 20)
• How many yellow blocks should there be? What do those blocks represent?
• (3, 3)
• Are there any glass boxes?
• There are none
Let’s do one more together: 1 402
What would this look like as an algorithm? (1 000 + 400 + 0 + 2)
• How many red blocks should there be? What do those blocks represent?
• (1, 1 000)
• How many green blocks should there be? What do those blocks represent?
• (4, 400)
• How many blue blocks should there be? What do those blocks represent?
• (0, 0)
• How many yellow blocks should there be? What do those blocks represent?
• (2, 2)
• Are there any glass boxes?
• There are is one, in the tens place
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Try to breakdown these numbers and create the correct blocks in Minecraft!
Breakdown and visualize: 3 4 91

791
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Answers:
3000 + 400 + 90 + 1 (3 red, 4 green, 9 blue, 1 yellow, 0 glass)
700 + 90 + 1 (0 red, 7 green, 9 blue, 1 yellow, 0 glass)
20 + 3 (0 red, 0 green, 2 blue, 3 yellow, 0 glass)
Challenge 1: Visualize the Addition in Minecraft
Let’s open Minecraft to use this method to help us understand addition a little better! We will use
the same place value colored blocks as before! As a reminder our colors are the following:
Red = thousands
Green = hundreds
Blue = tens
Yellow = ones
Glass = zero
Let’s look at the examples above. First we have 36 + 21
We always want to start in the ones place when we work, so let’s start with yellow
• How many yellow blocks should there be? What do those blocks represent?
• (6, 6) + (1, 1)
• How many blue blocks should there be? What do those blocks represent?
• (3, 30) + (2, 20)
• How many green blocks should there be? What do those blocks represent?
• There are none
• How many red blocks should there be? What do those blocks represent?
• There are none
• Are there any glass boxes?
• There are none
• Let’s add the similar colored blocks together:
• (3+2) = 5 or 50; (6+1) = 7
• What is our final answer: 50 + 7 = 57
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Let’s look at one more. 1 247 + 1 962
• How many yellow blocks should there be? What do those blocks represent?
• (7, 7) + (2, 2)
• How many blue blocks should there be? What do those blocks represent?
• (4, 40) + (6, 60)
• How many green blocks should there be? What do those blocks represent?
• (2, 200) + (9, 900)
• How many red blocks should there be? What do those blocks represent?
• (1, 1 000) + (1, 1 000)
• Are there any glass boxes?
• There are none
• Let’s add the similar colored blocks together:
• (1 000 + 1 000) + (200 + 900) + (40 + 60) + (7 + 2)
• (2 000) + (1 100) + (100) + (9)
• (2 000 + 1 000) + (100 + 100) + (9)
• 3 000 + 200 + 9
• 3 209
• What will our final colors look like?
• 3 Red
• 2 Green
• 1 Glass in Blue
• 9 Yellow
NOTE ON THE ABOVE
You can never have more than 9 blocks in a category. If you have 10 = the next category. So
in the case of 1 100 in the 100s place, only 3 numbers can represent the 100s place. So the 1
becomes 1 000 and the rest is 100!!!
Challenge 2: Adding with the Breakdown Method
Using the breakdown method helps us represent larger numbers into smaller ones and make it a
little easier to solve problems. Today, we will use these method to solve addition problems up to
4 digits! Ready for the challenge?
Let’s start off small: 36 + 21
Now, you may know the answer on the top of your head. Great! But let’s break this down.
What can 36 be broken down to? 30 + 6
What can 21 be broken down to? 20 + 1
Now let’s combine and add: 20 + 30 = 50 ; 6 + 1 = 7; 50 + 7 = 57!
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We can use the breakdown method to solve! How about this one, 341 + 210?
341 = 300 + 40 + 1
210 = 200 + 10
300 + 200 = 500; 40 + 10 = 50; 1 + 0 = 1 so 500 + 50 + 1 = 551!
Try a few with your partner. I will write the addition problems on the board and you solve them
with your partner. Remember to show your work!
1 247 + 1 962
(1000 + 200 + 40 + 7) + (1000 + 900 + 60 + 2) = (1000 + 1000) + (200 + 900) + (40 + 60) +
(7+2) = 2000 + 1100 + 100 + 9 = 3 209
21 + 57
(20 + 1) + (50 + 7) = (20 +50) + (1 + 7) = 70 + 8 = 78
Challenge 3: Break It Down Yourself!
Why don’t we try a one ourselves?
321 + 4 121
(300 + 20 + 1) + (4000 + 100 + 20 + 1) = (4000) + (300 + 100) + (20 + 20) + (1+1) = 4000 +
400 + 40 + 2 =
4 442
Red : 4
Green: 4
Blue: 4
Yellow:2
Glass: 0
Challenge 4: Math Challenge Time!
Now that we learned about breaking down numbers and addition.Here are a few challenges for
you. In order to solve them correctly write down the breakdown method to solve.
As well, show each answer in Minecraft with the correct colored blocks!
In Minecraft show the following numbers in block form. As well, round them as designated:
• 5 690 + 23
• 1 234 + 1 234
• 4 342 + 203
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Closing
Evaluation
Answer the following questions:
1. 2 423 + 1 001
2. Breakdown 510
3. 5 851 + 123
4. Breakdown 4 000

Kano Cleanup
Power down and put away Kanos
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15 mins

5 mins

Addition
Name: ____________________________________________

Date: _____________________________

Explorer Questions
Directions: For each number break them down into each place value to add. The first one has been done as
an example.
300 + 23
1 000 (thousands)

100 (hundreds)
3

3

10 (tens)

1 (ones)

0

0

2

3

2

3

1 423 + 576
1 000 (thousands)

100 (hundreds)

10 (tens)

1 (ones)

100 (hundreds)

10 (tens)

1 (ones)

689 + 952
1 000 (thousands)
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Addition
Programmer Questions
Can you solve each addition problem? You can use numbers and/or images to help you solve!
1.
2.
3.
4.

44 + 21
3 + 123
9 + 14
1 451 + 2 490

Creator Question
Create a math game! Design a board game that we could play in class that uses addition. Your game can use
Kano or any other materials. Below write out the instructions for your game and draw a sketch of it.
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LESSON 4

Breaking Up Numbers to Subtract
Beginner

1 hr 15 min

Learners will use Minecraft to create visuals to understand subtraction.
OBJECTIVES
Learners will be able to break down numbers up to 4 place values into smaller ones
Learners will be able to subtract numbers up to 4 place values

STANDARDS
Common Core:
CCSS.MATH.CONTENT.2.OA.A.1
CCSS.MATH.CONTENT.2.NBT.B.5
CCSS.MATH.CONTENT.2.NBT.B.7
CCSS.MATH.CONTENT.5.NBT.B.6

CCSS.MATH.CONTENT.2.OA.B.2
CCSS.MATH.CONTENT.2.NBT.B.6
CCSS.MATH.CONTENT.3.NBT.A.2
CCSS.MATH.CONTENT.5.NBT.B.7

MATERIALS NEEDED
Breaking Down Numbers Video
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Introduction

3 mins

Linking
The last session we broke down numbers to be able to add them. Try these out! When you are
done, share your answers with a partner who is done and see if you got the same answer.
1 463 + 2 341
200 + 149
Engaging
The last session we talked about breaking down numbers to help us with addition, but there are
a lot more mathematical operations that just addition! Today we will focus on subtraction. We will
use the same method we used for addition.
Collect Kanos
Retrieve Computers, Turn On, Log In..

Exploration Activities
Challenge 1: What is the Breakdown with Subtraction and Minecraft

5 mins

35-45 mins

The break down method is very similar to the method used in addition. We will break down
large numbers into smaller ones to be able to solve for them. Before we go right into example
problems let’s look at something that sometimes confuses learners.
Example 1) 4 000 - 1 999
I want to break this down into expanded form
• We can use our colored blocks in Minecraft to help us!
• As a reminder our colors are the following:
• Red = thousands
• Green = hundreds
• Blue = tens
• Yellow = ones
• Glass = zero
• So we can break down each number!
• 4 000
• Red = 4
• Green = none
• Blue = none
• Yellow = none
• Glass = 3, used for 100s, 10s, and 1s place
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1 999
• Red = 1
• Green = 9
• Blue = 9
• Yellow = 9
• Glass = 0
• Now, we want to subtract from each block. Remember we will start in the ones place, or the
yellow blocks!
• Yellow: 0 - 9
• We can not take away from 0! We have to do what is known as borrowing now!
• To borrow we look to 1 unit higher from the original, so from yellow we will look to blue.
• What is the value of blue? 0
• We can’t borrow from 0 (the blue blocks or the tens blocks) so that means we have to
move to the green blocks to see if we can borrow.
• BUT before we move on we have to do something to the blue block. It will become a 9!
		
Why is this? Say our number was 100 - 9, we can’t borrow from either 0s, we
		
have to borrow from the 1!
		
But when we borrow the number DOESN’T become 000, it becomes 99!
		
See how the 0s changed to a 9! It is the same way!
• We can’t borrow from blue, so we move to the green blocks. But again, before we move
on to the green blocks blue will be a 9!
• How many green blocks are there? None
• Ah! That means we have to turn the green blocks to a 9 and move on to the red! 		
• Hopefully we can borrow there
• What is the number of red blocks? 4
• FINALLY! We can borrow from the red blocks, which means 4 - 1 = 3; so we have 3 red
blocks left
• NOW we can go back to the yellow block and turn it to a 10
• 10 - 9 = 1, we have 1 yellow block
• Blue: 9 - 9 = 0
• As a reminder, we had to change the original 0 to 9, so we subtract with the number we
changed with!
• Green: 9 - 9 = 0
• Red: 3 - 1 = 2
• We want to show what all are blocks are now!
• Red= 1
• Green = 0
• Blue = 0
• Yellow = 1
• Our final answer is 1 001
•
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That was a super long process, but it is helpful sometimes to visualize things! Let’s work on one
with our partner!
Example 2) 3 986 - 2 333
Let’s break it down with the blocks in Kano!
• 3 986
• Red: 3
• Green: 9
• Blue: 8
• Yellow: 6
• Glass: none
• 2 333
• Red: 2
• Green: 3
• Blue: 3

•

•

• Yellow: 3
• Glass: none
Now subtract
• Yellow: 6 - 3 = 3
• Blue: 8 - 3 = 5
• Green: 9 - 3 = 6
• Red: 3 - 2 = 1
Our final answer is 1 653

Try this one out with your partner!
Example 3) 2 100 - 1 876
We can break this down:
• Starting with yellow 0 - 6
• Can’t do that so move to blue (0) and we can’t do that either! So blue becomes 9 and
we move on
• What is green? 1 YES! This means we can borrow. Green becomes 0
• Yellow is now 10, so 10 - 6 = 4
• Yellow = 4
• Move to blue: 9 - 7 = 2
• Move to green: 0 - 8
•
• Can’t do that so borrow! We move to red which is 2. We can borrow! So 2 - 1 = 1
• Red = 1
• Green is now 10 - 8 = 2
• Green = 2
• Move to red: 1 - 1 = 0
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•

•

Our final colors
• Yellow: 4
• Blue: 2
• Green: 2
• Red: 0
Our final answer: 224
35-45 mins

Challenge 2: Subtracting with the Breakdown Method
We don’t have Minecraft with us in the middle of a math exam, so let’s try the same method
WITHOUT blocks
We can look at the first example we used with Minecraft:
Example 1) 4 000 - 1 999
• (4 000 + 000 + 00 + 0) - (1 000 + 900 + 90 + 9)
• 0 - 9 = ??? what should I do at this point? I can not take away 900 from 0!

•
•
•
•
•

• What I can do is look at the unit above, but it is also 00! REMEMBER! We can move to
the next unit but this is now 90!
• Oh no! It is 000 as well! We can’t borrow! We need to move to the next unit! BUT again
000 becomes 900!
• Yea! We can borrow from 4 000! 4 000 becomes 3 000!
• Now we subtract 10 - 9 = 1
90 - 90 = 0
900 - 900 = 0
3 000 - 1 000
We are left with: 1 000 + 0 + 0 + 1
My final answer is 1 001

Let’s look at another one together. AGAIN without Minecraft blocks!
Example 2) 2 100 - 1 876
We can break this down:
• (2 000 + 100 + 0 + 0) - (1 000 + 800 + 70 + 6)
• 0-6
• Can’t do that! So we try to borrow from 00, and we can’t do that either! 00 becomes 90
• We look at 100 and we can borrow! That becomes 0!
• Now we subtract 10 - 6 = 4
•

90 - 70 = 20
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•

•
•

000 - 800
• Can’t do this! We need to borrow from the unit above. 2 000 becomes 1 000
• 000 becomes 1 000!
• 1 000 - 800 = 200
1 000 - 1 000 = 0
We are left with: 200 + 20 + 4 = 224

Try this one out with a partner!
Example 3) 745 - 321
• (700 + 40 + 5) - (300 + 20 + 1)
• 5-1=4
• 40 - 20 = 20
• 700 - 300 = 400
• 400 + 20 + 4 = 424
Challenge 3: Math Challenge Time!
Now that we learned about breaking down numbers and subtracting.Here are a few challenges
for you. In order to solve them correctly write down the breakdown method to solve.
As well, show each answer in Minecraft with the correct colored blocks!
In Minecraft show the following numbers in block form. As well, round them as designated:
• 690 - 23
• 1 234 - 1 134
• 4 342 - 203

Closing

15 mins

Evaluation
Answer the following questions:
1. Breakdown 1 001
2. 510 - 419
3. Breakdown 5 851
4. 4 000 - 1 999

Kano Cleanup
Power down and put away Kanos
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5 mins

Subtraction
Name: ____________________________________________

Date: _____________________________

Explorer Questions
Directions: For each number break them down into each place value to add. The first one has been done as
an example.
300 - 23
1 000 (thousands)

100 (hundreds)
3

2

10 (tens)

1 (ones)

0

0

2

3

7

7

1 423 - 511
1 000 (thousands)

100 (hundreds)

10 (tens)

1 (ones)

100 (hundreds)

10 (tens)

1 (ones)

689 - 252
1 000 (thousands)
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Subtraction
Programmer Questions
Can you solve each addition problem? You can use numbers and/or images to help you solve!
1.
2.
3.
4.

40 - 22
623 - 611
1 020 - 1 001
1 451 - 320

Creator Question
Create a math game! Design a board game that we could play in class that uses subtraction. Your game can use
Kano or any other materials. Below write out the instructions for your game and draw a sketch of it.
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LESSON 5

Breaking Up Numbers to Multiply
Mixed

2 hr

Learners will use Minecraft to create visuals to understand multiplication.

OBJECTIVES
Learners will be able to break down numbers up to 4 place values into smaller ones
Learners will be able to multiply whole numbers up to 4 place values
STANDARDS
Common Core: CCSS.MATH.CONTENT.4.NBT.B.5
CCSS.MATH.CONTENT.5.NBT.B.6
		 		CCSS.MATH.CONTENT.5.NBT.B.7
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Introduction

15 mins

Linking
We are pretty much masters of addition and subtraction now, so can you flex your mathematical
muscles? Try the two problems out below and share your answers with another person who has
completed the problems!
2 463 - 2 341
1 280 + 251
Engage
We have been talking a lot about numbers, place value, and breaking down large numbers. All
of this is to prepare us and build upon our mathematical knowledge to solve more complex
problems. Today, we are going to take what we learned about addition and subtraction to
understand multiplication!

Collect Kanos

5 mins

Retrieve Computers, Turn On, Log In..

Exploration Activities
Challenge 0: Review of Multiplication
Before we start let’s look at multiplication with just one digit like 6 x 3.
We can draw this out to represent the answer.
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30 mins

No matter which way we multiply 3 x 6 or 6 x 3 we get the same answer 18! When this happens
for multiplication we are looking at a property called the commutative property, the order
doesn’t matter in multiplication!
Let’s just look at one more, 2 x 5. Can you show the two different ways you can multiply this? Do
you get the same answer?
Challenge 1: What is the Breakdown with Multiplication and Minecraft

30 mins

Sometimes it is helpful to create a visual to understand something so let’s open up Minecraft to
understand multiplication.
We want to try to solve a few simple multiplication problems to get us ready to understand more
complex problems. Let’s look at 6 x 13
• You may know the answer on the top of your head, or maybe you are having a hard time
trying to think of how to multiply 6 with 13
• The breakdown method can help us modify large numbers to the smaller components so we
can more easily multiply.
• In the case of 6 x 13, I know the multiples of 6, but maybe not 13, so let’s break down 13
• 13 can be broken down to 6 x (10 + 3)
• This means I can multiply (6 x 10) then add it to (6 x 3)
• For visual purposes, let’s create an array or table to visualize this (use Minecraft 2 different
colors for this)

•
•
•

We can count all the blocks and see that our final answer is 78
This is the same thing as (6 x 10) + (6 x 3) = 60 + 18 = 78
We can even choose different ways to break down 13, and we will get the same answer
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Let’s try one together! 4 x 16
• I know my 4s time tables, but not 16.
• I can break down 16 to (6 + 10)
• I will be multiply it as 4 x (6 + 10) or (4 x 6) + (4 x 10)
• Now how do you think we can represent this in Minecraft?

•
•
•
•
•

We can count all the blocks and see that our final answer is 64
This is the same thing as (4 x 10) + (4 x 6) = 40 + 24 = 64
Can you think of other ways to breakdown 16? What would that array look like?
• Sample examples: 13 + 3, 8 + 8
We can use our colored blocks in Minecraft to help us!
As a reminder our colors are the following:
• Red = thousands
• Green = hundreds
• Blue = tens
• Yellow = ones
• Glass = zero

30 mins
Challenge 2: Multiplication with the Breakdown Method
We looked at the break down with one and two digit numbers, but let’s look at multiply by two
digits
Example 1) We have 20 x 22
• I know my 20s time tables, but not 22, so let’s break that one down
• 20 x (20 + 2) or (20 x 20) + (20 x 2)
• We can then get the totals: 400 + 40 = 440!

Example 2) Let’s look at another problem: 76 x 35
• 35 x (70 + 6)
• (35 x 70) + (35 x 6)
• NOTE: You can break down even MORE if you want to make it:
• (5 x 7 x 10 x 7) + (7 x 5 x 3 x 2)
• Because the order doesn’t matter we can regroup everything in the brackets to easier
numbers!
• (5 x 7 x 10 x 7) + (3 x 2 x 7 x 5)
• (350 x 7) + (42 x 5)
• 2450 + 210
• 2 660
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Closing

10 mins

Sharing
What did you create in Scratch? Turn and talk to a partner and share your Scratch creations. In
your engineering journal write what would you like to learn or do for your next Scratch lesson.

Closing
What did you create in Scratch? Turn and talk to a partner and share your Scratch creations. In
your engineering journal write what would you like to learn or do for your next Scratch lesson.
Extension
If your learners have extra time pass out the “Intro to Scratch” worksheet!

Kano Cleanup

5 mins

Power down and put away Kanos
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If you had to break down 76 x 35 in a different way how could you?
• 76 (30 + 5)
• (76 x 30) + (76 x 5)
• (2 x 38 x 3 x 10) + (2 x 38 x 5)
• (2 x 10 x 38 x 3) + (2 x 5 x 38)
• (60 x 38 x 3) +(380)
• (760 x 3) + (380)
• 2 280 + 380
• 2 660
Challenge 3: Math Challenge Time!

30 mins

Now that we learned about breaking down numbers and multiplying.Here are a few challenges
for you. In order to solve them correctly write down the breakdown method to solve.
• 72 x 42
• 23 x 14
• 81 x 55

Evaluation
Answer the following questions:
1.
2.
3.
4.
5.
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23 x 42
10 x 5
76 x 35
426 x 3
967 x 41

10 mins

Multiplication
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions:Use the grids below to solve for each multiplication problem. Remember to use two different
colors to represent each number!
10 x 14

20 x 10

5 x 17
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Multiplication
Programmer Questions
1. Solve for 30 x 23
2. In your own words can you explain how you can use the breakdown method to solve for 30 x 23

Creator Question
Create a math game! Design a board game that we could play in class that uses multiplication. Your game
can use Kano or any other materials. Below write out the instructions for your game and draw a sketch of it.
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LESSON 6

Breaking Up Numbers to Divide
Mixed

1 hr

Learners will Learn the basics of Scratch to begin creating new games and designs!

OBJECTIVES
Learners will be able to break down numbers up to 4 place values into smaller ones
Learners will be able to divide whole numbers up to 4 place values

STANDARDS
Common Core: CCSS.MATH.CONTENT.4.NBT.A.1
		 CCSS.MATH.CONTENT.5.NBT.B.6

CCSS.MATH.CONTENT.4.NBT.B.6
CCSS.MATH.CONTENT.5.NBT.B.7
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Introduction

5 mins

Linking
Multiplication is super easy now, so prove it! Solve these two multiplication problems
76 x 35
426 x 3
Engage

5 mins

Addition, subtraction, and multiplication. There is just one more operation left, can you guess?
DIVISION! We want to build up our math knowledge and see if we can solve complex division
problems!

Collect Kanos

5 mins

Retrieve Computers, Turn On, Log In..

Exploration Activities
Challenge 1:Visualize Division

30 mins

Before we start let’s look at division with just one digit like 6 ÷ 2
We can draw or use Minecraft to to represent the answer.

I can see that they evenly divide! WAIT, there is something else you can notice. There are 2
groups of 3, so that means 3 x 2 = 6.
WOW! So DIVISION is the OPPOSITE or INVERSE of MULTIPLICATION. This means I can use
multiplication to check my division!
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Let’s look at another 10 ÷ 3
We can use the blocks again to draw this!

Our answer is 3 R1 or 3 remainder 1
Try this one out yourself! 14 ÷ 5 Answer: 2 R4

Challenge 2 :Breakdown with Division

30 mins

We don’t just divide 1 digit numbers, we divide large and multi-digit numbers, so let’s try some out
Example 1) 68 ÷ 4
• LET’S BREAK IT DOWN
• (20 + 48) ÷ 4
• (20 ÷ 4) + (48 ÷ 4)
• 5 + 12 = 17!
Example 2) 69 ÷ 4
• LET’S BREAK IT DOWN
• (40 + 19) ÷ 4
• (40 ÷ 4) + (19 ÷ 4)
• 10 + 4 R3 = 14 R3!
Try it out yourself! 74 ÷ 2
• (70 + 4) ÷ 2
• (70 ÷ 2) + (4 ÷ 2)
• 35 + 2 = 37
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Challenge 3: Division with 3 Digits!

30 mins

Two digits are easy but what about 3?! We can use the same method!
Example 1) 852 ÷ 6
• (600 + 240 + 12) ÷ 6
• (600 ÷ 6) + (240 ÷ 6) + (12 ÷ 6)
• 100 + 40 + 2
• 142
Try this one out yourself!
Example 2) 724 ÷ 4
• ( 400 + 200 + 100 + 20 +4) ÷ 4
• (400 ÷ 4) + (200 ÷ 4) + (100 ÷ 4) + (20 ÷ 4) +(4 ÷ 4)
• 100 + 50 + 25 + 5 + 1
• 181
Challenge 4: Math Challenge Time!

30 mins

Now that we learned about breaking down numbers and divide.Here are a few challenges for you.
In order to solve them correctly write down the breakdown method to solve.
• 924 ÷ 7 Answer: 132
• 630 ÷ 5 Answer: 126

Closing

10 mins

Evaluation
Answer the following questions:
1. 42 ÷ 7
2. 10 ÷ 5
3. 888 ÷ 2
4. 426 ÷ 3
5. 852 ÷ 6

Kano Cleanup
Power down and put away Kanos
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5 mins

Division
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions: Can you use Minecraft blocks to divide the following problems? Draw the images below each
problem and circle your final answer.
12 ÷ 4										9 ÷ 2

Programmer Questions
Solve the following problems using the breakdown method. Remember to show your work!
142 ÷ 2										288 ÷ 4
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Division
Creator Question
Create a math game! Design a board game that we could play in class that uses division. Your game can
use Kano or any other materials. Below write out the instructions for your game and draw a sketch of it.
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LESSON 7

Word Problems + Minecraft
Mixed

2 hr

Learners will use Minecraft to practice creating a digital visual for one and two digit math word problems.
OBJECTIVES
Learners will be able to identify key words in word problems to identify what operations
they should use
Learners will be able to create a visual to show their work
Learners will be able to solve for addition, subtraction, multiplication, and division problems
using a visual.

STANDARDS
Common Core: CCSS.MATH.CONTENT.2.OA.A.1
CCSS.MATH.CONTENT.3.OA.A.3
			
CCSS.MATH.CONTENT.4.OA.A.2
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Introduction

20 mins

Linking
Pick from the list and write the words on the board. Next write 4 columns with the title “Addition,
Subtraction, Multiplication, and Division.” Have students write each word in the correct column.
Then, review with them on if they are right or wrong.
Engage

5 mins

In math we learn that there are different ways to solve problems. We can use a formula or we
can use a visual to solve for a problem. Typically we use pen and paper, but today we will use
Minecraft as a way to help us visually solve problems.

Collect Kanos

5 mins

Retrieve Computers, Turn On, Log In..

Exploration Activities
Challenge 0:Identify the keywords in problems
30 mins
Note: If your students do not need a review, you can go straight into them creating a visual.
As we did in our introduction activity, we were able to identify our keywords in math can put them
in the correct category. Now, let’s make sure we understand how to set up these problems once
we have read them.
Let’s look at this word problem to see if we can pick out the key words:
“Clinton has 26 matchbox cars. Each car has four wheels. How many total matchbox car wheels
does Clinton have?”
What are some of the keywords we can identify in this problem? (each car, total)
What kind of word problem are we solving for? (multiplication)
We need to set up our word problem into an equation. What do you think it will look like?
(26 x 4 = )
What is our solution? 64 car wheels.
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Challenge 1: Create a visual in Minecraft
20 mins
We know how to create basic visuals using pen and paper, but what about with a computer?
In the higher sciences and math people use computers all the time to understand complex
mathematical problems. Let’s try it!
Open up Minecraft on your Kano.
The problem we will look at is: “Clinton has 26 matchbox cars. Each car has four wheels. How
many total matchbox car wheels does Clinton have?”
We already this as a multiplication problem. So how can we do the visual (take student ideas).
Awesome! I will put two more problems on the board. Solve them with a partner and have one
visual created on your Kano:
1. Philadelphia is 300 miles from Pittsburgh. If each gallon of gas equals twenty miles of travel,
how many gallons of gas do I need to make it to Philadelphia?
2. Krista’s classroom has 23 students, including her. If each student in the class brings ten
dollars along for their field trip to an art museum, how many total dollars did they bring?

Challenge 2: Create a visual in Minecraft
20 mins
Now solve the next 10 problems on your own! Can you create even more unique visuals than
others in the class?
1.
Antonio can ride his bike eleven miles per hour. How many miles could he ride if he kept
riding for eight hours?
2.
A package of crayons contains 24. Michaela’s classroom purchased 20 packages. How
many crayons did they purchase?
3.
Johnathan broke his leg in a bicycle accident and has a cast on his leg for eight weeks.
How many days did johnathan have his cast on for?
4.
Jacob has 18 two-dollar bills and 3 five-dollar bills. How many dollars does he have in
all?
5.
Juan paid 20 cents for each piece of gum her purchased from the score. He purchased
11 pieces of gum. How many cents did he spend?
6.
Amanda had 78 more marbles than Isaac. Isaac has 93 marbles. How many marbles
does Amanda have?
7.
Danny was taking care of his hamster. The hamster required feeding four times per day.
How many times did Danny have to feed his hamster in four weeks?
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8.

9.
10.

Oliver walks three miles every Monday, Tuesday, Wednesday, Thursday, and Friday, and
eleven miles every Saturday and Sunday. How many miles will he have walked in four full
weeks.
Ashley sleeps exactly 7 hours every night. During the month of January, how many total
hours will she sleep?
A fortnight is fourteen days. How many days are there in nine fortnights and thirteen
weeks combined?

Challenge 3: Display on Minecraft

40 mins

Using the same visuals, can you find a way to display your visual and add your solved equation to
the Minecraft screen. Note! If students are not using Make Minecraft they may need to open it to
figure it out.

Closing

10 mins

Evaluation
: What was your favorite visual you created? Make sure you share this visual via Kano World and
in the description write what word problem you were solving.
Closing:
Before you leave write on a post-it note what problem you shared for the WORLD. Put the post-it
note on the door when you exit.

Kano Cleanup
Power down and put away Kanos
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5 mins

Word Problems
Name: ____________________________________________
Date: _____________________________
Explorer/Programmer Questions
Directions: Directions: In the word problems below can you identify keywords that will tell you what kind of operations are used in the word problem? Afterwards, write down the equation and solve for it. The first one is done
as an example.
Example:
Mike gave 3 shirts to his brother Kyle. He originally had 5 shirts. How many shirts does Mike have now?
5-3=2

1.

There are 1030 books in the library. We bought 67 more books. How many books are in the library now?

2. A chair costs $12. What is the cost of 3 such chairs?

3. A bus can hold 108 passengers. If there are 12 rows of seats on the bus, how many seats are in each row?

4. Jessica has 1135 beads. 604 beads are red and the rest are blue. How many blue beads does she have?
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Word Problems
Creator Question
Can you design your own word problem? Write a word problem and draw a picture to represent it below!
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LESSON 8

Patterns + Math + Make Art
Beginner

1 hr 30 min

Learners will use Make Art to learn more about patterns, how math can help with pattern creation, and learn how patterns can help create ciphers!
OBJECTIVES
Learners will use mathematical concepts to create visual patterns
Learners will learn about the history of ciphers and how they were used
Learners will create a unique cipher using technology

STANDARD ALIGHNMENT
Common Core
CCSS.MATH.CONTENT.4.OA.C.5
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Introduction

10 mins

Linking
Draw a pattern. It can be a picture, it can be a number pattern, it can even be a secret code! Take
5 minutes to think of your own pattern. Switch papers with your partner and see if you can figure
out each other’s pattern.
Engage
Today we are learning about patterns! Patterns are everywhere from fashion to secret codes. We
will see how patterns can be used in multiple areas and use our Kanos to solve these patterns!

Collect Kanos

5 mins

Retrieve Computers, Turn On, Log In..

Exploration Activities
Challenge 0: Review Patterns

30 mins

Before starting the challenges you can have students work on a few problems to identify the
patterns. You can use function machines for higher level students.

Challenge 1: Code + Patterns!

30 mins

Log In to Make Art and try out the section called “Make Fashion with Code.” Explore how to
make different patterns using exponents, shapes, polygons, and designs and share them in Kano
World!

Challenge 2: Create a Pattern a Pattern with Kano

30 mins

You’ve use Make Art to make some really cool art that you can use in fashion or for complex
math representations. Now try to design your own pattern. You can create this pattern in any app
(Kano Code, Make Art, Minecraft). Be creative and think outside the box!
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Challenge 3: Patterns and Ciphers!

30 mins

Patterns are used a lot in the real world. We analyze data, make scientific discoveries, create
products, and make political decisions using patterns. Another way you can use patterns is
through code! Not computer code, but something similar. It is known as ciphers. Ciphers have
been used for a long time. Research a few different types of ciphers and try to wrap your head
around them. For example you can learn more about: Morse Code, Cipher Wheels, and Pigpen.
Note*** If you have Kano Magazine you can use the cipher on the back!

Challenge 4: Create Your Own Cipher

30 mins

Using what you learned about patterns in Make Art and with ciphers, create your own secret
message using a cipher you learned about! You can use Minecraft and use blocks to create the
message or Make Art.
Save your work and share to Kano World!

Closing

15 mins

Sharing
Have students share out their ciphers they created. Remind students to share their ciphers in
Kano World and see if the community can figure it out!

Kano Cleanup

5 mins

Power down and put away Kanos
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Patterns
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions: Below are a series of images. Can you draw the next shapes in the pattern?
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Patterns
Programmer Questions
Directions:Below you will find a series of numbers. Can you figure out what the pattern is? Write down the
next three numbers in the pattern and then one sentence explaining the pattern. The first one has been
done for you as an example.
Example:
Examine the number pattern below. 14, 18, 22, 26, 30 ... Write the next three numbers in the pattern. 34, 38,
42
The pattern is increasing by 4 each time.
1. Examine the number pattern below. 10, 18, 26, 34, 42 ... Write the next three numbers in the pattern.
_________, _________, _________
What is the pattern?
2. Examine the number pattern below. 61, 55, 49, 43, 37 ... Write the next three numbers in the pattern.
_________, _________, _________
What is the pattern?
3. Examine the number pattern below. 56, 67, 78, 89, 100 ... Write the next three numbers in the pattern.
_________, _________, _________
What is the pattern?

Creator Question
Can you design your own pattern? Use the space below to create a number or picture pattern. If you have
time, share it with a friend to see if they can solve it!
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LESSON 9

Perimeter + Area + Minecraft
Beginner

1 hr 30 min

Explore Minecraft and use your knowledge of perimeter and area to create gardens.
OBJECTIVES
Learners will use Minecraft to model area and perimeter problems
Learners will identify the formula to calculate the perimeter of a rectangle
Learners will identify the formula for the area of a square.

STANDARDS
Common Core:
CCSS.MATH.CONTENT.3.MD.D.8
CCSS.MATH.CONTENT.3.MD.C.7.A
			CCSS.MATH.CONTENT.6.G.A.1
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Introduction

10 mins

Linking
This is a physical activity you can do as a class when the students come in. Probably in your
school you have square tiles on the floor. Tape of random sizes for rectangles and squares. When
the students come in, have them stand by a shape. As a group, they will calculate the area and
perimeter of their shape.
Engage
We just did an activity where we calculated the area and perimeter of a 2D shape using tape.
But what about the digital world? We can use our Kanos and Minecraft to create a similar
environment as the floor and tape, but MORE! We can use minecraft to create larger structures
and use our math knowledge to calculate the area and perimeter of those creations.

Collect Kanos
Retrieve Computers, Turn On, Log In..

5 mins

Exploration Activities
Challenge 0: Review Math Formulas
30 mins
This lesson can be used as the main learning focus or as a supplemental. Review the formulas
for finding area and the formula to find the perimeter of shapes. Practice a few problems
together as needed.
Challenge 1: Design a House

30 mins

Turn on your Kano and go into Minecraft. Now that you have practiced a few perimeter and area
examples you will be given a challenge. Can you build a house in Minecraft that will give you an
area of 60?
Challenge 2: Design a House and Garden

30 mins

Level it up, can you add to your house with an area of 60 a garden that has a perimeter of 20?
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Challenge 3: Add the formulas!

30 mins

You have created a unique garden and house using math! Now, can you display on your Minecraft
world the specific measurements of each shape that gave you the area and perimeter?
Save your work and share to Kano World!

Closing

15 mins

Evaluation
What was your favorite visual you created? Make sure you share this visual via Kano World and in
the description write what word problem you were solving.
Closing
Before you leave write on a post-it note what problem you shared for the WORLD. Put the post-it
note on the door when you exit.
In your engineering journals have the students write one idea they have for next time to use Kano
Code.
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Perimeter + Area
Name: ____________________________________________
Explorer Questions
Directions: Below you have an image of a grid.

Date: _____________________________

In the first grid can you color in a rectangle that would have an area of 20 cubes?

In the second grid can you color in a rectangle that would have an perimeter of 16?
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Perimeter + Area
Programmer Questions
This is an image of the base of a house. Can you calculate the area and perimeter of it?

Creator Question
Create your own Minecraft Challenge! Write down a challenge a classmate would finish in Minecraft using
perimeter and area. After you write out a description of the challenge, draw an image to represent it. Your
challenge can be similar to the ones done in your Kano session today.
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LESSON 10

Coordinating Art + Sound
Beginner

1 hr 30 min

Use your computer’s microphone to draw sound and understand coordinates!

OBJECTIVES
Learners will use Kano Code to draw sound from their microphone.
Learners will understand what it means to move along the x-axis

STANDARDS
NGSS: 5.G.A.2
Common Core: CCSS.MATH.CONTENT.5.G.A.1
MATERIALS NEEDED
Link to Kano Code Draw Sound
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Introduction

10 mins

Linking
When students walk in show them the video from NPR on “What Does Sound Look Like?”
Engage
Pretty cool right? Today we are going to create our own visualizer to see sound and draw it
on coordinate plane. We will use Kano Code and the microphone on our computers to help us
visualize what is around us all the time!

Collect Kanos

5 mins

Retrieve Computers, Turn On, Log In..

Exploration Activities
Challenge 0: The x -axis in a coordinate plane: Review as Needed

30 mins

In math we have something known as a coordinate plane. In a coordinate plane we use
coordinates that tell us a specific location on the plane using the x and y axis. For example, if we
draw a coordinate plane we can identify where the point (1, 3) is since we specifically see where
the x and y s. Can we plot the points (4, 2) , (0, 0), (1, 2) on the coordinate plane on the board?
Challenge 1: Draw with Sound!

30 mins

Now that we understand the x and y axis we can draw with sound! Make sure your Kano
Computer is turned on and go to Kano Code. In Kano Code you should see a section under Code
with sound you should see a link to “Draw Sound.” Click on it and begin the walk through.

Challenge 2: Remix Draw with Sound

30 mins

Now that you have done the walk through, can you remix the visual? What will happen when you
change the shape and colors? What about if you add other buttons or music in the background?
Take some time and figure it out!
Save your work and share to Kano World!
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Closing

15 mins

Evaluation
What was your favorite part that you remixed? Make sure you share your remix via Kano World
and in the description write what you changed!.
Closing
The cool thing about technology is that it can help us see unseen things. It can make tangible
what seemed invisible! Tonight, brainstorm 5 things that you can’t see and write down how you
think technology can help you see those 5 things.

Kano Cleanup

5 mins

Power down and put away Kanos
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Coordinates
Name: ____________________________________________
Date: _____________________________
Explorer/Programmer Questions
Directions: Below you have a coordinate plane. Can you find all the coordinates? Once you have found all
the coordinates, can you connect them to reveal the image?
(4, 2) , (4, 1) , (5, 1) , (5, 3) , (5, 5) , (5, 6) , (5, 10) , (2, 6) , (2, 7) , (3, 9) , (7, 9) , (8, 6) , (8, 7)
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Coordinates
Creator Question
Directions: Can you create your own image? Decide what coordinates you would need for an image and
then pass your worksheet to a partner to see if they can find it!
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Appendix

Kano Implementation Tips
Bringing Kano to your learning environment is a new and exciting step! Below are a few tips to
get your ready for your first day!
1.

Label Your Kanos: Number your Kano Computer and Screen boxes for easy assignment

2.

Set Up a Routine: Before the first day using the Kanos decide where you want the Kanos to live and

how learners will take them out and put them away each session
3.

Assign Partners or Groups: Decide who you would like to work together!

4.

Know How to Put Kanos Away: Did you know that all your Kano pieces can fit inside the yellow box?

Once learners have all built their Kano, show they how the keyboard and all the cables will fit easily in
the back of the screen and yellow box. This will help cables stay in good condition!
5.

Set Up a Kano World Account: If you would like to create a class account where you can have

every learner share their work online you can create a class profile at world.kano.me
6.

Creating Kano Roles: Creating jobs and responsibilities for the Kanos gives ownership to the kits.

Sample Roles Include:
•
•

Kano Keeper: Checks to make sure Kanos are put away correctly
Time Keeper: Manages time for each activity and tells the group when to put Kanos away
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Teacher Reflection Guide
1. What went well in this lesson? Why?

2. What problems did I experience? Why?

3. What could I have done differently?

4. What did I learn from this experience that will help me in the future?

5. Preparation and research - What could I have done differently?

6. Assessment – Does my method(s) of assessment measure what I want? How did the class
do? What should I change for next time?
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Identify the Numbers
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions: Below are different numbers. For each number that is EVEN circle it. For each number that is
ODD put a square around it.
1			5		9		24		99		100		22			
		
		
13		55		56		12		2		3		31

4			47		76		88		93		96		201			

In your own words, can you write a definition for an odd and even number?
Answers will vary. Learners should be able to understand that an even number can be divided by 2.
		
Programmer Question
Below is a number line. Can you place the following numbers correctly on the number line? As well, circle EVEN
numbers and put ODD numbers in a square.

( 12 , 33 , 1 , 4 , 9 , 20 , 7 , 17 )

1 2 3 4

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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Identify the Numbers
Creator Question
Can you create your own number line question? Pick a set of numbers and give instructions for how you would
like another student to create a number line. Use different colors or shapes to help identify the numbers as odd
or even!
Learners should be able to draw a number line, place the numbers on it, and fully find all odd and even
numbers. Some learners may use skip counting on their number lines which is fine!
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Place Value
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions: Below is a place value chart. Can you place each number in the correct portion of the chart?
• 2 1 05
• 24
• 9875
1 000 (thousands)

100 (hundreds)

10 (tens)

1 (ones)

2

1

0

5

2

4

7

5

9

8

Programmer Questions
For each given number round to the place value identified.
4 245 : Round to the nearest tenths place			

4 240

23 : Round to the nearest tenths place				

20

3 190 : Round to the nearest hundredths place		

3 200

1 489 : Round to the nearest thousandths place		

1 000

In your own words, can you explain when you round up and when you round down?
Learners should be able to realize when the number in the place value BEHIND the number identified to
round to, when it is a number 5 - 9 you round up, if 0 - 4 then you round down. This means in an example
1 490 rounded to the nearest hundreds. 4 is in the hundreds place and 9 is behind it, so that means the
hundreds place will increase to 5 (4 + 1) and then numbers behind it turn to zeros.
Some learners may draw an example to show.
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Place Value
Creator Question
Can you round correctly? Below is an image. Round each number correctly and color in the square to reveal
the image!
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Addition
Name: ____________________________________________

Date: _____________________________

Explorer Questions
Directions: For each number break them down into each place value to add. The first one has been done as
an example.
300 + 23
1 000 (thousands)

100 (hundreds)
3

3

10 (tens)

1 (ones)

0

0

2

3

2

3

1 423 + 576
1 000 (thousands)

100 (hundreds)

10 (tens)

1 (ones)

1

4

2

3

5

7

6

1

9

9

9

1 000 (thousands)

100 (hundreds)

10 (tens)

1 (ones)

6

8

9

9

5

2

6

4

1

689 + 952

1
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Addition
Programmer Questions
Can you solve each addition problem? You can use numbers and/or images to help you solve!
1.
2.
3.
4.

44 + 21 			
3 + 123			
9 + 14			
1 451 + 2 490		

65
126
23
3 941

Creator Question
Create a math game! Design a board game that we could play in class that uses addition. Your game can use
Kano or any other materials. Below write out the instructions for your game and draw a sketch of it.
Learners can be as creative as they want! There should be a basic game created that uses addition in some
way. For this activity it may be helpful to have learners present their games to the group and show how they can
play.
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Subtraction
Name: ____________________________________________

Date: _____________________________

Explorer Questions
Directions: For each number break them down into each place value to add. The first one has been done as
an example.
300 - 23
1 000 (thousands)

100 (hundreds)

10 (tens)

1 (ones)

3

0

0

2

3

2

7

7

1 000 (thousands)

100 (hundreds)

10 (tens)

1 (ones)

1

4

2

3

5

1

1

9

1

2

100 (hundreds)

10 (tens)

1 (ones)

6

8

9

2

5

2

4

3

7

1 423 - 511

689 - 252
1 000 (thousands)
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Subtraction
Programmer Questions
Can you solve each addition problem? You can use numbers and/or images to help you solve!
1.
2.
3.
4.

40 - 22			
623 - 611			
1 020 - 1 001		
1 451 - 320 		

18
12
20
1 131

Creator Question
Create a math game! Design a board game that we could play in class that uses subtraction. Your game can use
Kano or any other materials. Below write out the instructions for your game and draw a sketch of it.
Learners can be as creative as they want! There should be a basic game created that uses subtraction in some
way. For this activity it may be helpful to have learners present their games to the group and show how they can
play.
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Multiplication
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions:Use the grids below to solve for each multiplication problem. Remember to use two different
colors to represent each number!
10 x 14

20 x 10

5 x 17
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Multiplication
Programmer Questions
1. Solve for 30 x 23
2. In your own words can you explain how you can use the breakdown method to solve for 30 x 23
3.
4. Learners can use images or show their work to solve for this problem. Final answer should be: 690

Creator Question
Create a math game! Design a board game that we could play in class that uses multiplication. Your game
can use Kano or any other materials. Below write out the instructions for your game and draw a sketch of it.
Learners can be as creative as they want! There should be a basic game created that uses multiplication
in some way. For this activity it may be helpful to have learners present their games to the group and show
how they can play.
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Division
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions: Can you use Minecraft blocks to divide the following problems? Draw the images below each
problem and circle your final answer.
12 ÷ 4 =

3								

9 ÷ 2 = 4 R2

Programmer Questions
Solve the following problems using the breakdown method. Remember to show your work!
142 ÷ 2										288 ÷ 4

140 ÷ 2 = 70
2÷2=1
70 + 1 = 71 		

280 ÷ 4 = 70
8÷4=2
70 + 2 = 72 		
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Division
Creator Question
Create a math game! Design a board game that we could play in class that uses division. Your game can
use Kano or any other materials. Below write out the instructions for your game and draw a sketch of it.

Learners can be as creative as they want! There should be a basic game created that uses division in some
way. For this activity it may be helpful to have learners present their games to the group and show how
they can play.
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Word Problems
Name: ____________________________________________
Date: _____________________________
Explorer/Programmer Questions
Directions: Directions: In the word problems below can you identify keywords that will tell you what kind of operations are used in the word problem? Afterwards, write down the equation and solve for it. The first one is done
as an example.
Example:
Mike gave 3 shirts to his brother Kyle. He originally had 5 shirts. How many shirts does Mike have now?
5-3=2
1.

There are 1030 books in the library. We bought 67 more books. How many books are in the library now?

1 097 books

2. A chair costs $12. What is the cost of 3 such chairs?

$36 each

3. A bus can hold 108 passengers. If there are 12 rows of seats on the bus, how many seats are in each row?

							9 seats

4. Jessica has 1135 beads. 604 beads are red and the rest are blue. How many blue beads does she have?
531 blue beads
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Word Problems
Creator Question
Can you design your own word problem? Write a word problem and draw a picture to represent it below!
Let learners be creative! They can use images, words, or other items to create their word problem. Make
sure they identify what operation (addition, subtraction, multiplication, or division) is used and show how
you would solve the answer. All answers should be in complete sentences.
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Patterns
Name: ____________________________________________
Date: _____________________________
Explorer Questions
Directions: Below are a series of images. Can you draw the next shapes in the pattern?
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Patterns
Programmer Questions
Directions:Below you will find a series of numbers. Can you figure out what the pattern is? Write down the
next three numbers in the pattern and then one sentence explaining the pattern. The first one has been
done for you as an example.
Example:
Examine the number pattern below. 14, 18, 22, 26, 30 ... Write the next three numbers in the pattern. 34, 38,
42
The pattern is increasing by 4 each time.
1. Examine the number pattern below. 10, 18, 26, 34, 42 ... Write the next three numbers in the pattern.
50, 58, 66
What is the pattern?
+ 8 each time
2. Examine the number pattern below. 61, 55, 49, 43, 37 ... Write the next three numbers in the pattern.
31, 25, 19
What is the pattern?

subtract 6 each time

3. Examine the number pattern below. 56, 67, 78, 89, 100 ... Write the next three numbers in the pattern.
111, 122, 133
What is the pattern?

add 11 each time

Creator Question
Can you design your own pattern? Use the space below to create a number or picture pattern. If you have
time, share it with a friend to see if they can solve it!
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Perimeter + Area
Name: ____________________________________________
Explorer Questions
Directions: Below you have an image of a grid.

Date: _____________________________

In the first grid can you color in a rectangle that would have an area of 20 cubes?
Learners can shade in different ways. These include: 4 x 5, 2 x 10, 1 x 20

In the second grid can you color in a rectangle that would have an perimeter of 16?
Learners can shade in different ways. These include: 4 x 4, 8 x 2, 1 x 16
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Perimeter + Area
Programmer Questions
This is an image of the base of a house. Can you calculate the area and perimeter of it?
Area = 750 square feet

Perimeter = 110 feet

Creator Question
Create your own Minecraft Challenge! Write down a challenge a classmate would finish in Minecraft using
perimeter and area. After you write out a description of the challenge, draw an image to represent it. Your
challenge can be similar to the ones done in your Kano session today.
Let learners be creative! They can use Minecraft as well as paper and pen to draw out their challenge
problem. All final projects should have:
- A challenge questions (for area, perimeter, or both)
- An visual with the challenge in Minecraft or on paper
- A solution to their challenge
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Coordinates
Name: ____________________________________________
Date: _____________________________
Explorer/Programmer Questions
Directions: Below you have a coordinate plane. Can you find all the coordinates? Once you have found all
the coordinates, can you connect them to reveal the image?
(4, 2) , (4, 1) , (5, 1) , (5, 3) , (5, 5) , (5, 6) , (5, 10) , (2, 6) , (2, 7) , (3, 9) , (7, 9) , (8, 6) , (8, 7)
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