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WHO WE ARE

All problems are solvable 
Big problems can always be broken
down into smaller elements

Be prepared to make mistakes as it is
a part of the problem solving    
Remember “Whether you think you
can, or you think you can’t – you are
right”, Henry Ford. 
Keep track of solutions that worked
and mistakes you make, so you can
avoid repeating mistakes

Incorporate your own ideas into your
projects
Experiment with new ideas and try to
find multiple solutions 
Extend or build upon the ideas of
others

Actively participate in all group
projects
Work as a team to find best solutions,
give credit to all contributors  
Learn to compromise and agree with
teammates on a common solution

Learn to explain your solutions in a
what that it can be easily understood
by others
Learn to provide and accept
constructive feedback as it only
facilitates growth

All lessons and tasks serve as tool to
achieve the high-level skills we want
students to develop:

Problem Solving   

Persistence

Creativity

Collaboration 

Communication

SK ILLS  WE ARE BUILD ING
Discovery
Creativity 
Self-Expression

OUR CORE VALUES

Programming is creative and fun
It's okay not to solve the problem on
my first try, if I keep trying, I can solve
it 
Struggle is good and helps me to
grow
I am learning read code and predict
the outcome 

Set these attitude goals with your class
and revisit them each class or as needed
to refocus the group on progress:

ICODE ATT ITUDE CODE
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TEACHING TECHNIQUES

Form pairs
One computer per pair
Assign each pair roles: The “driver” writes
code while the “navigator” directs the
design and setup of the code. 
Have students work on the project
Switch roles at regularly (every 3-5 min)
Ensure both students are actively
participating

Pair programming is a technique in which two
programmers work together at one computer.
Pair programming increases student’s
confidence, improves communication, and
prepares students for a "real world" work
environment.

How it works?

PAIR  PROGRAMMING

Help students identify and connect the
computer science concepts underlying the
activities.
 When working on computer, refer back to
unplugged lessons to reinforce the
concepts.

Unplugged means activities not performed on  
a computer. These activities allow students to
digest complicated concepts and see how
they related to the real world or their own life.
These activities are often followed by projects
investigating the same concept on the
computer.

Tips for Successful Unplugged Activity:

UNPLUGGED ACT IV IT IES Everyone gets bugs and without strong
debugging skills, students can become
frustrated. Implement both active and
reflective debugging strategies.

Active Debugging is debugging while
coding. 

Encourage students to take time during
coding exercises to read, process, and test
small pieces of code that they have just
written. It could be challenging at first as
students might be using only one or two
blocks early on, but the habit of testing will be
extremely helpful as they write longer code.

Reflective Debugging is a practice in which an
entire class participates in debugging.

You will notice the same issues or
“bugs” coming up again and again despite
practicing active debugging. Instead
of being discouraged, use it as a learning
experience and often facilitate reflective
debugging discussions, aka “Bug Talks” and
document all common bugs in “Bug
Tracker”

DEBUGGING

This can be incorporated in many different
ways from free play time, to freedom to
choose their own elements of design to
working on their independent projects.
Allow extra time for creativity and to
change elements used in the project
Encourage creativity and self-expression

Authentic choice is the practice of allowing
students to make their own choices. 
The goal is to let students work on something
they are personally invested in
and develop creations of their own.

How it works?

AUTHENT IC  CHOICE

Discussion time 5-10 min
Display simple bugged puzzle (to be solved mentally) for
students to solve on their own     
Then, allow students to share their ideas with a neighbor  
Then, students raise hands and share with the class    
Teacher neutrally writes down as many answers as possible 
 Teacher calls on students to explain the reasoning behind
the answer
Allow time for students to agree, disagree and discuss
Students vote on the best solution collectively
Summarize why answer was chosen and document in Bug
Tracker, which is poster or sheet where you track all bugs

BUG TALKS AND BUG TRACKER
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LESSON STRUCTURE

Three main objectives of the class. At the end of the class
all students should feel comfortable with these core
concepts

New words to learn with the class

Materials in addition to computers and access to Scratch
will be noted here. These might be needed  from time to
time for unplugged activities

Review what learned last week
Introduce new concepts 
Independent activity or pair activity: designing this week's
Scratch project
Add on: make Scratch project your own
Conclusion: share your project with the class and review
core concepts

Each lesson will contain the following elements that will allow
you to successfully teach the class:

Objective

Vocabulary

Resources

Lesson Plan

LESSON STRUCTURE
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1

2

3

4

5

6

7

Loop is a sequence of instructions that is continually
repeated until a certain condition is reached. It allows you
to repeat coding script and makes our life easier.

Condition is something that must be true in over for
something else to happen. The condition can only have
two possible values True or False.

Binary is a two-number computer language that is made
up of only two numbers: 0 and 1.  Computers only speak in
this language.

CORE CONCEPTS 

Event is an action that causes something to happen.
Event blocks control when the script will run.

Variable is a value that can change depending on the
conditions. Variables blocks allow you to count points,
lives or other values in the game.

Algorithm is a set of steps to follow to finish a task

Sequence is the order in which commands are performed.
Sequence allows us to carry out tasks that have multiple
steps in the right order.

8 Debugging is looking at the code one step at a time and
figuring out which part doesn’t work.
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VOCABULARY
ALGORITHM
An algorithm is the set of steps to follow to finish a task
and achieve desired outcome.

ANIMATION
Animation is the process used for digitally generating
moving images.

BINARY
Binary describes a numbering scheme in which there are
only two possible values for each digit -- 0 or 1. It is the
basis for all binary code used in computing systems.

BOOLEAN BLOCKS
Boolean blocks are elongated hexagonal blocks that
report Boolean values. When the block is used, it acts as a
reporter block, reporting "true" or "false" string values. 

BROADCAST
A broadcast is a message that is sent through the
Scratch program, activating scripts with the matching hat
blocks.

BUGS
Bugs in code are mistakes that prevent our code from
running correctly.

CLONING
Cloning is a feature that allows a sprite to create a copy
of itself while the project is running.

CODING
Coding is the act of writing computer programs in a
language both the computer and humans can
understand.

COMPUTATIONAL THINKING
Computational thinking the process of thinking through a
problem step-by-step in a measured and logical
manner.

COMPUTER PROGRAM
A computer program is a sequence of instructions for a
computer to perform.

COMPUTER SCIENCE
Computer Science is the study of computers and how
they work.

DEBUGGING
Debugging is looking at the code one step at a time to
either make sure the code is correct or figure out which
part doesn't work.

DIVIDE AND CONQUER APPROACH
In the divide and conquer approach, we look at our
program as "the big idea" and break it down into smaller
parts that can be reused. We list these parts in the "high
level design."

LOOP
A loop is a sequence of instructions the is continually
repeated until a certain condition is reached. 

SCRATCH
Scratch is a computer programming language that does
not require any typing. Users can drag-n-drop blocks of
code, which are written to read like you are talking to a
friend.

SCRIPT
A script is a program (a sequence of instructions) that is
interpreted or carried out by another program. 

SELECTION
Selection means choosing one outcome or another
depending on conditions. Algorithms can use selection to
determine a different set of steps to execute.

SENSING
Sensing is when you use one of your senses to experience
something from the outside.

SEQUENCE
A Sequence is the order in which commands are
performed. Sequences are the foundation of algorithms.

SOFTWARE
Software is a program used by the computer.

VARIABLE
A variable is anything that changes, like points in a game,
age, or height.
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Lesson Theme Game Scratch Project Link YouTube Video Link

1 Intro to CS. Algorithm Cat Walks in Square https://scratch.mit.edu
/projects/414907778/ NA

2 Animation Animation: Frank https://scratch.mit.edu
/projects/407134991/ NA

3 Input and Output Digital Toy https://scratch.mit.edu
/projects/626414489/

https://youtu.be/1lunR33Pd
W0

4 Story and Script Dog and Duck ttps://scratch.mit.edu/
projects/632783303/

https://youtu.be/Z3WbWM
mzdy4

5 Debugging Late for School https://scratch.mit.edu
/projects/414911094/

https://youtu.be/PZWAG5
ms_HQ 

6 Events Dino Hunt Part 1 https://scratch.mit.edu
/projects/416049314/

https://youtu.be/UMQkAPn
U39U 

7 Loops Cat and Mouse Chase https://scratch.mit.edu
/projects/408443188/

https://youtu.be/5VMfTYz4
77M 

8 Variables Dino Hunt Part 2 https://scratch.mit.edu
/projects/405744389/

https://youtu.be/_GLFfNhr
Uf8 

9 Digital Audio Digital Instruments https://scratch.mit.edu
/projects/632805751/

https://youtu.be/VToSdi56
brA

10 Music Extension Starfish Choir https://scratch.mit.edu
/projects/10128483

https://youtu.be/975LAtI2o
qE

CURRICULUM 
OVERVIEW

https://youtu.be/Z3WbWMmzdy4
https://scratch.mit.edu/projects/414911094/


LESSON 1:
INTRO TO CS. ALGORITHMS

KEYWORD REVIEW
Review concepts covered in prior weeks.

SCRIPT
A script is a program (a sequence of instructions) that is
interpreted or carried out by another program. 

BINARY
Binary describes a numbering scheme in which there are
only two possible values for each digit -- 0 or 1. It is the
basis for all binary code used in computing systems.

SCRATCH
Scratch is a computer programming language that does
not require any typing. Users can drag-n-drop blocks of
code, which are written like you are talking to a friend.

SEQUENCE
A Sequence is the order in which commands are
performed. Sequences are the foundation of algorithms.

COMPUTER SCIENCE
Computer Science is the study of computers and how
they work.

CODING
Coding is writing computer programs in a language both
the computer and humans can understand.

PROGRAM
A computer program is a sequence of instructions for a
computer to perform.

SOFTWARE
Software is a program used by the computer.

ALGORITHM
An algorithm is the set of steps to follow to finish a task
and achieve desired outcome.

COMPUTATIONAL THINKING
Computational thinking the process of thinking through a
problem step-by-step in a measured and logical
manner.
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OBJECTIVES
Explain what Scratch is
and why it is a popular
programming language
for kids

Be able to explain what
algorithm is 

Run a simple script 

SUPPLIES
Paper
Pencils 
Laptops or iPads with
Internet Access
Loaf of sliced bread
Jar of jam
Jar of sun butter (Do
not bring NUT butter to
school!)
Paper plate
Plastic spreading knife
Paper towel



LESSON 1:
INTRO TO CS. ALGORITHMS
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INTRODUCTION 5-7 min

Coding is a part of discipline called Computer Science. 
What is Computer Science?

Just like it sounds, it is the study of computers and how they work. 
Computer scientists deal primarily with software. They design, develop and apply it to real life.

What is software?
It is a program used by the computer.

Watch this video to learn the difference between software and hardware:

Introduce yourself. Have kids introduce themselves and share why they want to learn coding. Cover key CS
concepts.

Computer Science (CS): 

Software: 

https://youtu.be/vG_qmtdBPTU

Software Versus Hardware Video

Why do we need programs to ask a computer to do something for us? Can’t we just tell it what we want?
We can! But we have to speak computer’s language, and computers only speak language called
Binary. It is called binary because it only consists of two numbers: 0 and 1. 

Of course, writing 0s and 1s for humans is pretty confusing, so computer engineers and scientists created
languages that both humans and computers could understand. We call those languages “programming
languages.” 
Watch this video to learn about binary:

Binary: 

https://youtu.be/M41M9ATm49M

Binary Video

https://www.youtube.com/watch?v=M41M9ATm49M


THE SCRATCH
EDITOR

SPRITE

Q: What sprite do you see now?
A: Orange Cat

A sprite is the character of your game.
You can create new sprites or change
existing sprites in the Sprite Pane.

STAGE
The stage is where your game takes
place and where your sprite acts.

BLOCK PALETTE
The Block Palette contains blocks of code
that will make your sprite act. Blocks are
divided in categories. Each category has
its own color. 

CODE AREA
The Code Area is where you will drag-n-
drop your blocks to create your video
game.

START FLAG
To run the script you click the Start Flag.

STOP SIGN
To stop the script you click the stop sign.

TABS
Tabs allow you to switch between code
blocks, costumes (to change the look of
the sprite) and sound.

LESSON 1:
INTRO TO CS. ALGORITHMS
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INTRODUCTION

Scratch is a computer programming language, and it’s
cool because it looks and reads like how you would
speak to a friend. Why is it so cool and easy to use? 

It does not require any typing— you just drag-n-
drop blocks of code.
You can build games very quickly.
It is very colorful, has lots of sounds, images and
backdrops, so it is really fun.

Now let’s see what Scratch is all about!

Scratch: 

https://scratch.mit.edu/

INTRO TO SCRATCH

Go to Scratch at the link above, and click Create! Discuss
each element of the editor with students.

https://scratch.mit.edu/projects/626414489/


20-30 min

Divide kids into groups of 3-4
students.

Ask for a volunteer group to
read their instructions as you
translate their instructions into
robot mentality actions and
try to be as literal and funny
as possible and only do what
you are told.
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LESSON 1:
INTRO TO CS. ALGORITHMS

DEVELOPMENT

An algorithm is the set of steps to follow to finish a task and
achieve desired outcome.

 Programs, then, are algorithms written down in the form of
code for a computer to execute.
The development and analysis of algorithms is
fundamental to all aspects of computer science: artificial
intelligence, databases, graphics, networking, operating
systems, security, and so on. 
Common real life examples of algorithms include: the
recipe for baking a cake, the method we use to solve a
long division problem, the process of doing laundry, and
the functionality of a search engine are all examples of
algorithms.

A sequence is the order in which commands are performed.
Sequences are the foundation of algorithms.

Computational thinking is the process of thinking through a
problem step by step in a measured and logical manner. 

It's like how a computer works through its programs in a
logical progression.

Algorithm

Sequence

Computational Thinking

Let’s see how it works in real life with a Jelly Sandwich Algorithm
(see sidebar)!

Next, we will practice writing code to make a sprite walk in a
square.

SUN BUTTER & JELLY
SANDWICH ALGORITHM 

1

2

Give the students about 2-3
minutes to write the
instructions to make sun
butter and jelly sandwich. Ask
them to imagine, write, test
and modify their instructions
as if they were actually
making the sandwich 

3

It will become apparent to
students that they either left
out steps or they were not
specific and clear enough in
their directions to accomplish
the task. 

4

Now, they have seen how
algorithms and bugs work in
real life!

5 https://scratch.mit.edu/projects/414907778/

CAT WALK PROJECT

https://scratch.mit.edu/projects/626414489/


CONCLUSION

What they knew
What they learned
What they would like to learn.

Review key concepts you learned today. Have a handful of kids
share:

5-7 min
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LESSON 1:
INTRO TO CS. ALGORITHMS

DEVELOPMENT
Instead of writing the same steps four times, try adding the
"repeat four times" block.
Discuss the "wait" and "repeat" blocks.
Have kids add a backdrop on their own. If time permits,
brainstorm what other things you can have cat do.

CODE FOR CAT WALKING
IN A SQUARE:

IMPROVED CODE:



5-7 min

The difference between sprites and costumes is often a source
of confusion for Scratchers. The metaphor of actors wearing
multiple costumes can help clarify the difference 

Animation is the process used for digitally generating moving
images, like a cartoon or video game. 

Ask prompting questions: 

What is the difference between a sprite and a costume? 

What is animation?

LESSON 2:
ANIMATION
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OBJECTIVES
Become more familiar
with sequence and loops
by experimenting with
Control blocks 

Be able to explain the
difference between
sprites and costumes 

Practice experimenting
and iterating through
developing an animation
project

NEW KEYWORDS
ANIMATION

Animation is the process used
for digitally generating moving

images.

INTRODUCTION

KEYWORD REVIEW
Review concepts covered in prior weeks.

SEQUENCE
A Sequence is the order in which commands are
performed. Sequences are the foundation of algorithms.

COMPUTER SCIENCE
Computer Science is the study of computers and how
they work.

SOFTWARE
Software is a program used by the computer.

BINARY
Binary describes a numbering scheme in which there are
only two possible values for each digit -- 0 or 1. It is the
basis for all binary code used in computing systems.

ALGORITHM
An algorithm is the set of steps to follow to finish a task
and achieve desired outcome.

SPRITE

COSTUMES



https://scratch.mit.edu/projects/407134991/

ANIMATION PROJECT

20-30 min

CONCLUSION

What they knew
What they learned
What they would like to learn.

Review key concepts you learned today. Have a handful of kids
share:

5-7 min

https://scratch.mit.edu/ideas

Scratch Ideas Page:

First, show the game, and discuss the elements it consists of.
Break down all elements of the game for kids. e.g. First, let’s
set up the game and add the sprites and backdrops we
need.
Encourage kids’ creativity in choosing their own sprites and
backdrops.
Walk kids though the steps of building a game:

Add sprite (make sure it has costumes to choose from)
Repeat change costume
Add animation.

Debug as needed.
Once projects are built, have students share their designs.

If kids need additional support working on the project, you can
walk together with kids thought the Animation tutorial video on
Scratch Ideas page, which will break down how to build an
animation step by step.

DEVELOPMENT
Share the animation project with the kids:PROJECT

EXTENSION

Make sprite move or glide
from one side of the state to
another
Add a backdrop change
Add sound

Additional challenges: 

LESSON 2:
ANIMATION
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CODE FOR ANIMATION
PROJECT:

https://scratch.mit.edu/projects/626414489/
https://scratch.mit.edu/ideas


5-7 min

In  games, controllers (input) can change the costume of a
sprite (output). 

In real life, seeing a cute puppy (input) can make us feel
happy (output)

Ask prompting questions:

What are some examples of inputs and outputs in both games
and real life?

LESSON 3:
INPUT AND OUTPUT
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OBJECTIVES
Know the difference
between types of inputs
and types of outputs

Become comfortable
experimenting with
interactivity

Create a digital toy to
manipulate sound and
animation with controls

NEW KEYWORDS
INPUT

Inputs is data that a computer
receives. 

OUTPUT
Output is data that a computer

sends.

KEYWORD REVIEW
Review concepts covered in prior weeks.

ANIMATION
Animation is the process used for digitally generating
moving images.

BINARY
Binary describes a numbering scheme in which there are
only two possible values for each digit -- 0 or 1. It is the
basis for all binary code used in computing systems.

ALGORITHM
An algorithm is the set of steps to follow to finish a task
and achieve desired outcome.

SEQUENCE
A Sequence is the order in which commands are
performed. Sequences are the foundation of algorithms.

INTRODUCTION

INPUT OUTPUT

INPUT OUTPUT



https://www.youtube.com/watch?v=NkoS2JXaBuM

Input and Output Video:

https://scratch.mit.edu/projects/626414489/

DIGITAL TOY PROJECT

20-30 min

CONCLUSION

What they knew
What they learned
What they would like to learn.

Review key concepts you learned today. Have a handful of kids
share:

5-7 min

INTRODUCTION

DEVELOPMENT
Share the Digital Toy Project with kids:

First, show the game, and discuss the different types of input
and output present.
Briefly discuss Events, but keep it simple because we will 
 expand on it future weeks. Describe Events as "checking for
input." In simple words, an event is an action that causes
something to happen.
Encourage kids to experiment with the principles shown and
help if they get stuck with any specifics.
Debug as needed

PROJECT
EXTENSION

Students can expand on their
animation game with new
interactivity or build a new
project.

LESSON 3:
INPUT AND OUTPUT
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Input and output is terminology referring to the communication
between a computer program and its user. Input is the user
giving something to the program, while output is the program
giving something to the user.

CODE FOR DIGITAL TOY
PROJECT:

https://scratch.mit.edu/projects/626414489/


LESSON 4:
STORY AND SCRIPT
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OBJECTIVES
Understand how scripts
relate to programs and
games

Build a scripted sequence
with pauses and events

NEW KEYWORDS
SCRIPT

A script is a program (a
sequence of instructions) that
is interpreted or carried out by

another program. 
INTRODUCTION 5-7 min

Ex. pouring cereal into a bowl before pouring in milk.

In computer programming, a script is a program or sequence
of instructions that is interpreted or carried out by another
program. 

You write a script, then the computer carries it out. Like
actors in a play, the computer only acts based on the
script provided to it.

Explain how scripts work in games by comparing  them to lines in
a play. In other words, a script is an order to do tasks. 

Let’s review: What is a script?

DEVELOPMENT
Share the Dog and Duck Project with kids, and begin by showing
them the example scene:

https://scratch.mit.edu/projects/632783303/

DOG AND DUCK PROJECT

20-30 min

KEYWORD REVIEW
Review concepts covered in prior weeks.

ANIMATION
Animation is the process used for digitally generating
moving images.

SEQUENCE
A Sequence is the order in which commands are
performed. Sequences are the foundation of algorithms.

PROGRAM
A computer program is a sequence of instructions for a
computer to perform.

https://scratch.mit.edu/projects/626414489/


20-30 min

CONCLUSION

What they knew
What they learned
What they would like to learn.

Review key concepts you learned today. Have a handful of kids
share:

5-7 min

https://scratch.mit.edu/ideas

Scratch Ideas Page:

CODE FOR DOG
AND DUCK
PROJECT:

DEVELOPMENT
Discuss the elements of the game. 
Encourage kids to design their own story: choose their own
backdrop, sprites, and concept for the scene.
Break down some of the core concepts of scripting found in
the scene so they can loosely follow in their own projects.
Debug as needed.

If kids need additional support working on the project, you can
walk together with kids thought the Tell a Story tutorial video on the
Scratch Ideas page, which will break down how to create a
scripted scene step by step.

PROJECT
EXTENSION

Have more than one
character with scripting in
one scene

Additional Challenge:

LESSON 4:
STORY AND SCRIPT
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Once the projects are built, have students share their designs.

See Next Page

https://scratch.mit.edu/ideas


LESSON 4:
STORY AND SCRIPT
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CODE FOR DOG AND DUCK PROJECT:



LESSON 5:
DEBUGGING
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OBJECTIVES
Explain what a bug is

Practice active and
reflective debugging

Build a simple game

KEYWORD REVIEW
Review concepts covered in prior weeks.

SCRIPT
A script is a program (a sequence of instructions) that is
interpreted or carried out by another program. 

INTRODUCTION 5-7 min

Do you remember what bug and debugging mean? We briefly
introduced these concepts during our first class as we were
finding errors in our Sun Butter and Jelly sandwich algorithm, now
let’s dive deeper.

NEW KEYWORDS
BUGS

Bugs in code are mistakes that
prevent our code from running

correctly.

DEBUGGING
Debugging is looking at the
code one step at a time to

either make sure the code is
correct or figure out which part

doesn't work.

ACTIVE DEBUGGING
Active debugging happens

while we are coding. Every time
you add a new block, run your

script to make sure each
additional block is working.

REFLEXIVE DEBUGGING
Reflective debugging is

something we will do as a
class. We will find out what

went wrong in our code,
discuss, identify mistakes, and
write them down for the future.

 https://www.youtube.com/watch?v=auv10y-dN4s

Watch this Debugging video on Youtube:

Review new keywords (see sidebar).

DEVELOPMENT
Now let's practice reflexive debugging (Unit 1):

You will see 5 Debug-It problems. Click on each problem -
read the description and what needs to be fixed.
Click Remix to see inside the problem and correct it.
Complete together with kids. Go through each problem and
have kids brainstorm and debug together.

Next, Build a simple Late For School Game:

20-30 min

https://scratch.mit.edu/studios/475483/ 

Go to this link:

https://www.youtube.com/watch?v=auv10y-dN4s
https://scratch.mit.edu/studios/475483/


https://scratch.mit.edu/projects/414911094/

LATE FOR SCHOOL PROJECT

CONCLUSION

What they knew
What they learned
What they would like to learn.

Review key concepts you learned today. Have a handful of kids
share:

5-7 min

DEVELOPMENT

Discuss the elements of the game. 
Break down all the elements of the game for the kids

e.g. first, let’s set up the game and add the sprites and
backdrops we need

Encourage kids creativity in choosing their own sprites and
backdrops.
Debug as needed.

 Add sprites, including all individual clothing items.
 Add two backdrops.
 Set starting coordinates for clothes items and make them
draggable.
 Program the main sprite.

Walk kids though the steps of building a game:
1.
2.
3.

4.

LESSON 5:
DEBUGGING
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Repeat for all articles
of clothing

CODE FOR LATE
FOR SCHOOL

PROJECT:

https://scratch.mit.edu/projects/626414489/


LESSON 6:
EVENTS

Copyright iCode After School 2022

OBJECTIVES
Explain what an event is

Give an example of
events in real life

Build a simple clicker
game

NEW KEYWORDS
EVENT

An event is an action that
causes something to happen. 

INTRODUCTION 5-7 min

An event is an action that causes something to happen. 

Review concepts covered in prior weeks. Can students provide
real life examples of each of the concepts?

Let’s discuss what event is in computer programming.

Let’s see how it works in real life:

https://www.youtube.com/watch?v=u0WV9shCoak

Watch this video on Youtube:

KEYWORD REVIEW
Review concepts covered in prior weeks.

ALGORITHM
An algorithm is the set of steps to follow to finish a task
and achieve desired outcome.

SEQUENCE
A Sequence is the order in which commands are
performed. Sequences are the foundation of algorithms.

BUGS
Bugs in code are mistakes that prevent our code from
running correctly.

DEBUGGING
Debugging is looking at the code one step at a time to
either make sure the code is correct or figure out which
part doesn't work.

INPUT
Inputs is data that a computer receives.

OUTPUT
Output is data that a computer sends.

https://www.youtube.com/watch?v=u0WV9shCoak&feature=youtu.be


LESSON 6:
EVENTS
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INTRODUCTION

UNPLUGGED ACTIVITY: BIG EVENTS

Pink Button -> Say “Wooooo!”
Teal Button -> “Yeah!”
Purple Dial -> “Boom!”
Green Button -> Clap
Orange Dial -> Stomp

Counting to 10

Download (The Big Event Controller - C - Google
Docs) or draw the activity Controller button, like the
one on the page.

Decide (teacher or together with the class) what
each button does. We suggest:

Practice tapping the buttons and having your players
(students) react. Hint – if it is too much to remember,
limit to just three buttons. If you feel like adding the
moves – go for it! You are in charge and you can
program your controller.

Add some button sequences into the mix and have
the players try to keep up with their sounds. Once
everyone knows which button means which action,
they are ready to play.

Let your players know that every time you push a
button, it is an “event” that lets them know what they
are expected to do next.

Get the players started on a planned task before
interrupting them again with the buttons. We suggest: 

Once all players are counting, interrupt them by
pressing any of the above buttons in any desired
order.



https://scratch.mit.edu/projects/416049314/

DINO HUNT GAME

20-30 min

CONCLUSION
5-7 min

LESSON 6:
EVENTS
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INTRODUCTION

UNPLUGGED ACTIVITY: BIG EVENTS
(CONT.)

Do it a few times so all the players can understand the
difference between actions that are guided by a plan
(them counting zero to 10) and those that are event
driven (you pressing the button). This is exactly how
computers react to events when you are writing code.

DEVELOPMENT
Share the Dino Hunt Game with kids:

Discuss the elements of the game. 
Break down all the elements of the game for the kids

e.g. first, let’s set up the game and add the sprites and
backdrops we need

Encourage kids creativity in choosing their own sprites and
backdrops.
Walk kids through the steps of building the game.
Debug as needed.

If some kids are struggled with the code, share the finished project
at the end of the class and have them go back and explore on
their own.

PROJECT
EXTENSION

Change the sound to a
different one or change the
colors of the costume

Additional challenges:

CODE FOR
DINO HUNT

PROJECT

What they knew
What they learned
What they would like to
learn.

Review key concepts you
learned today. Have a handful
of kids share:

https://scratch.mit.edu/projects/626414489/
https://scratch.mit.edu/projects/408443188/


LESSON 7:
LOOPS
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OBJECTIVES
Explain what a loop is

Explain what a forever
loop is

Build your first simple
chase game

NEW KEYWORDS
LOOP

A loop is a sequence of
instructions the is continually

repeated until a certain
condition is reached. 

FOREVER LOOP
A forever loop is exactly the

same as a loop, but the event
is repeated forever.

INTRODUCTION 5-7 min

Today, we will learn about loops. Watch this Youtube video about
loops:

KEYWORD REVIEW
Review concepts covered in prior weeks.

ALGORITHM
An algorithm is the set of steps to follow to finish a task
and achieve desired outcome.

SEQUENCE
A Sequence is the order in which commands are
performed. Sequences are the foundation of algorithms.

BUGS
Bugs in code are mistakes that prevent our code from
running correctly.

DEBUGGING
Debugging is looking at the code one step at a time to
either make sure the code is correct or figure out which
part doesn't work.

EVENT
An event is an action that causes something to happen. 

https://www.youtube.com/watch?v=wxds6MAtUQ0

Loops Video:

Let's do a quick unplugged activity to understand loops better:

UNPLUGGED ACTIVITY: LOOPS
The idea is to show students that using loops makes
our life easier. 

https://www.youtube.com/watch?v=wxds6MAtUQ0


Without a loop: you say take one step forward. Student takes a step and stops You say it again and
repeat. After 5-6 times start acting tired of repeating the command. After the student reaches you,
ask the class how can we make it easier. You could have said take 15 steps forward. 

This way you don't have to repeat anything and the program is still running the same, aka student
is walking.

Instead, what if you could use a Forever Loop at the beginning of the class to program them to follow
these rules?

This way they would follow these rules during the whole class (or maybe even forever, without you
having to remind all the time!). 
Try it with the class the next time!

Stand in front of the class and have a student volunteer go all the way to the back of the class or room.
Now, you will be providing instructions for the student to walk towards you. 

Give students an example of a forever loop. Remind them how you always have to tell them to listen to
you, not to interrupt or talk while you are talking and to raise a hand when they have a question. You have
to say it every time they break one of these rules. 

scratch.mit.edu/projects/408443188/

CAT & MOUSE CHASE GAME

20-30 min

INTRODUCTION

LESSON 7:
LOOPS
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UNPLUGGED ACTIVITY: LOOPS (CONT.)

DEVELOPMENT
Next, build a simple Cat and Mouse Chase Game:

Discuss the elements of the game. 
Break down all the elements of the game for the kids
e.g. first, let’s set up the game and add the sprites and
backdrops we need
Encourage kids creativity in choosing their own sprites and
backdrops.
Walk kids through the steps of building the game.
Debug as needed.

CODE FOR
CAT & MOUSE
CHASE GAME

SEE NEXT PAGE

https://scratch.mit.edu/projects/626414489/


CONCLUSION

What they knew
What they learned
What they would like to learn.

Review key concepts you learned today. Have a handful
of kids share:

5-7 min

LESSON 7:
LOOPS
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DEVELOPMENT
If some kids are struggled with the code, share the
finished project at the end of the class and have them go
back and explore on their own.

PROJECT
EXTENSION

Q: Why did we use block "Point
towards Cat" for the dog?

A: So the dog will not move
backwards

Add additional sprites, like a boy or
a girl— you can program it similar
to the dog.
Add costumes for the mouse. Have
it re-appear in a new costume

Additional challenges:

CODE FOR
CAT & MOUSE
CHASE GAME

https://scratch.mit.edu/projects/408443188/
https://scratch.mit.edu/projects/408443188/
https://scratch.mit.edu/projects/408443188/
https://scratch.mit.edu/projects/408443188/
https://scratch.mit.edu/projects/408443188/
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VARIABLES
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OBJECTIVES
Explain what a variable is

Name the most common
examples of variables in
a game

Add variables to prior
games built

NEW KEYWORDS
VARIABLE

A variable is anything that
changes, like points in a game,

age, or height.

KEYWORD REVIEW
Review concepts covered in prior weeks.

EVENT
An event is an action that causes something to happen. 

LOOP
A loop is a sequence of instructions the is continually
repeated until a certain condition is reached. 

INTRODUCTION 5-7 min

A variable is anything that changes, like points in a game, age,
or height.
These blocks— located in Dark Orange Category of Blocks— 
 allow you to count points, store lives, and other variables. 

Variables: Often, the goal of a game is to collect points, and
whoever reaches the highest score wins! Have you ever played a
game like this? In Scratch, points can be calculated via Variables. 

Watch the first 44 seconds of this Youtube video:

https://www.youtube.com/watch?v=UG7Q1Sr0_F0

Variables Video:

DEVELOPMENT
Now, let's add points to the previous two games we built.

20-30 min

https://scratch.mit.edu/projects/416049314/

DINO HUNT GAME

Make it so the player gets a score every time the Dino is
clicked. Once you reach 10 points, you can add You Win Sprite. 

https://scratch.mit.edu/projects/408443188/
https://scratch.mit.edu/projects/408443188/
https://scratch.mit.edu/projects/408443188/
https://www.youtube.com/watch?v=UG7Q1Sr0_F0
https://scratch.mit.edu/projects/626414489/


DEVELOPMENT
Here is the complete project:

https://scratch.mit.edu/projects/405744389/

DINO HUNT GAME (COMPLETE)

Once that is done, remix your Cat and Mouse Chase Game:

LESSON 8:
VARIABLES
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https://scratch.mit.edu/projects/408443188/

CAT AND MOUSE CHASE
GAME

Add a point for every time you catch the mouse. Lose all your
points if the dog catches you. Once you reach 10 points, you
can add You Win Sprite.

Here is the complete project:

https://scratch.mit.edu/projects/407462204/

CAT AND MOUSE CHASE GAME
(COMPLETE)

CONCLUSION

What they knew
What they learned
What they would like to learn.

Review key concepts you learned today. Have a handful of kids
share:

5-7 min

CODE FOR
CAT & MOUSE
CHASE GAME

SEE NEXT PAGE

CODE FOR
DINO HUNT

PROJECT

https://scratch.mit.edu/projects/626414489/
https://scratch.mit.edu/projects/626414489/
https://scratch.mit.edu/projects/626414489/


LESSON 8:
VARIABLES

Copyright iCode After School 2022

ORIGINAL:

WITH POINTS:

ORIGINAL:

WITH POINTS:

CODE FOR
DINO HUNT

PROJECT

CODE FOR
CAT & MOUSE
CHASE GAME
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OBJECTIVES
Learn about the basics of
how digital audio works
and how we can utilize it
in our programs

Explore editing audio and
outputting it

NEW KEYWORDS
DIGITAL AUDIO

Digital audio is a representation
of sound recorded in, or

converted into, digital form. In
digital audio, the sound wave of

the audio signal is typically
encoded as numerical samples

in a continuous sequence.

PITCH
Pitch, in music, is the position of
a single sound in the complete

range of sound. Sounds are
higher or lower in pitch

according to the frequency of
vibration of the sound waves

producing them.

KEYWORD REVIEW
Review concepts covered in prior weeks.

ANIMATION
Animation is the process used for digitally generating
moving images.

SEQUENCE
A Sequence is the order in which commands are
performed. Sequences are the foundation of algorithms.

LOOP
A loop is a sequence of instructions the is continually
repeated until a certain condition is reached. 

VARIABLE
A variable is anything that changes, like points in a game,
age, or height.

INTRODUCTION 5-7 min

Introduce digital audio— it is a thing we can edit and think about
just like digital pictures.

Sounds are captured through microphones as waves and
electrical signals that store information about the sound.

We can change sounds digitally by editing parts of those waves
like how fast or slow they are, if they have a filter, and how high or
low the pitch is.

https://www.youtube.com/watch?v=pc4DmKyCYxs

Watch this video about Pitch on Youtube:



DEVELOPMENT
Generate a blank Scratch project. Briefly review the Sound section
and the different tools there are to edit a sound.

https://scratch.mit.edu/projects/632805751/

DIGITAL INSTRUMENT PROJECT

Discuss how we can edit the tempo of a given instrument
using variables, and also how we can use variables to
determine if we loop a sound or not.
Assist Students in creating their own digital instruments by
following along.
Once projects are built, have students share their designs

PROJECT
EXTENSION

Create unique inputs for
each instrument to play
them through the keyboard

Additional Challenges:

20-30 min

CONCLUSION

What they knew
What they learned
What they would like to learn.

Review key concepts you learned today. Have a handful of kids
share:

5-7 min

LESSON 9:
DIGITAL AUDIO
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https://scratch.mit.edu/projects/626414489/
https://scratch.mit.edu/projects/632805751/


5-7 min

https://scratch.mit.edu/projects/1012848

STARFISH CHOIR PROJECT

20-30 min

LESSON 10:
MUSIC EXTENSION
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OBJECTIVES
Use the music extension

Create different sounds
using various instruments,
as well as changing the
note length and tempo

Change a sprite’s
costume to correlate with
the sound changes 

INTRODUCTION

When do we hear music in our lives? 
How does music change the feel or vibe of a movie or TV
show?
Why do you think they included the music blocks as
extensions?

Ask prompting questions: 

DEVELOPMENT
Share the Starfish Choir with kids:

Briefly discuss Events and ask students why they think “when
this sprite clicked” is the event block we are using. What would
happen if we used “when green flag clicked” for all the sprites? 
Remember: an event is an action that causes something to
happen.
Encourage kids to experiment with different instruments,
tempos, and beats.
Kids can expand on their choir by adding “wait 1 second
blocks” and changing their costumes.
Debug as needed
Once projects are built, have students share their designs

NEW KEYWORDS
COSTUME

A costume is one out of many
different frames (pictures) of a

sprite. 

THE PAINT EDITOR
The Paint Editor is Scratch's

built-in image editor. The Paint
Editor allows Scratchers to

create their own sprites and
backdrops or adjust any

existing sprites and backdrops.

SOUNDS
Sounds are blocks that enable

“talking” sprites.

THE MUSIC EXTENSION
The Music Extension is an

extension that allows users to
play notes and compose
music. These blocks use

sampled instruments to create
the sounds.

https://scratch.mit.edu/projects/626414489/
https://en.scratch-wiki.info/wiki/Extension


CONCLUSION

What they knew
What they learned
What they would like to learn.

Review key concepts you learned today. Have a handful of kids
share:

5-7 min

CODE FOR
STARFISH CHOIR

PROJECT

LESSON 10:
MUSIC EXTENSION
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PROJECT
EXTENSION

Try and have the sprites do
a familiar tune
Make the sprites move while
making their music

Additional Challenges:

https://scratch.mit.edu/projects/632805751/
https://scratch.mit.edu/projects/632805751/


 

Thank you & Happy
Coding!

 


