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OVERVIEW

Unit summary

In this unit, we’ll explore the concept of a function. Often in programming, there are tasks or
procedures that are used frequently within the same program. Rather than rewrite the lines of
code that perform a particular task each time you need it, you can group that set of instructions
together as a function. Grouping frequently used instructions as a function makes your code more
efficient. You can write the set of instructions once as a function and from then on simply ‘call’ the
function from inside your program whenever you need that task done. A function is usually given
a name that describes the task it will perform when called, making your code easier to read, too!

Learning goals
By the end of this unit, you’ll be able to:

e Describe the different kinds of coding functions

e Understand the importance of functions while playing Minecraft

e Understand the importance of functions in coding

e Learn about real-life functions and how they can affect situations

e Alter the Minecraft landscape through coding with functions.

e Design an original creative project to change their Minecraft world through coding an
automated solution with functions

Coding concepts

Function: A self-contained set of instructions for performing a specific task within a computer
program. Most objects have multiple functions associated with them. Also see custom function.

Custom function: A function created by the programmer (as opposed to functions associated with
objects). A custom function usually has a specific purpose and can be/is used in multiple places
within a program.

Helper function: A Helper function usually has a specific purpose and can be/is used in multiple
places within a program

LESSON A: INTRODUCTION TO FUNCTIONS

Overview: What is a function?

Often in programming, there are tasks or procedures that are used frequently within the same
program. In Lesson 5 - [teration, you tried one way you can repeat actions by using loops.
Functions allow you to repeat code too but are a bit more powerful for organizational purposes.

Loops will repeat the code inside them for the number of times you ask. Functions run the code
inside them only once, but their power is that they can allow you to reuse code anywhere you
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want. You can write the set of instructions once as a function and from then on simply “call” the
function from inside your program whenever you need that task done. This is great because you
need to edit in only one place if you need changes in the future. Also, your code will be easier to
read. Consider the following two examples. Which one would you rather edit?

on chat command @
repeat ° times

do
spawn animal

place

repeat ° times

do
spawn animal

place

repeat ° times
o

d
spawn animal

place

repeat ° times

do :
spawn animal

place

repeat ° times

do _
spawn animal

place
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on chat command @

call function oOnlyEditOnce

illawll OnlyEditOnce
repeat o times
o

d

call function OnlyEditOnce spawn animal

call function OnlyEditOnce

place

call function oOnlyEditOnce

call function OnlyEditOnce

Both of the preceding examples do the same thing. The difference is when you use functions, you
only need to edit things once. If you want to change coordinates, for example, or an animal you
are spawning, you just make one change! Without functions, you would need to make five
changes. This makes testing and debugging a lot easier.

Grouping frequently used instructions into a function makes your code more efficient but also
makes it easier to understand. Functions help you organize your code so that it fits the problem
you are coding for. A function is usually given a name that describes the task it will perform when
called, making your code easier to read. You are able to divide up problems into smaller, more
manageable pieces.

Let’s suppose you want to make code that drives a car. Using functions, you would make one
function for each part of driving. You can think about your overall goal and use functions to help
you plan. To drive, you need to turn on the car, sit, stop, open the door, and do various other
things like this. Each of these would be a function.

pilila st TurnOnEngine

on chat command @ function

call function OpenDoor =

call function 5itDown =

call function TurnOnEngine =
call function ApplyBrake =
call function PutInDrive »
call function ApplyBrake =

call function OpenSunRoof w

i last W ApplyBrake function iifylaw sl OpenSunRoof
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Example: Writing Your Name

Consider this example: As a student, you are probably asked several times a day to write your
name on a paper, a form, or a sign-up sheet. Writing your name is a function that you do without
thinking about it very much, yet the task is actually made up of a number of smaller steps. Let’s
take a look at what those steps would be for a person named Mary.

The function could be called WriteMyName.
The list of steps or lines of code performed when WriteMyName is called for Mary would be:

Write a capital M.

Just to the right of the previous letter, write a lowercase a.

Just to the right of the previous letter, write a lowercase r. M oY
4. Just to the right of the previous letter, write a lowercase y.

NN

Whenever Mary needs to write her name, she calls the function
WriteMyName, and that set of instructions is carried out.

Today’s activities

e Play an unplugged activity to understand functions: PB&J
e Code with functions: Leap of Faith mini-game

Coding activity: Leap of Faith mini-game

In this activity, you're going to create a simple mini-game that creates a tiny pool of water, then
transports the player to a little platform 64 blocks high where the only way down is to jump and
land in the pool of water! If you jump and miss the pool of water, you lose. Luckily, you’ll build this
mini-game in MakeCode by using functions, so you can try again and again.

Your mini-game will have three parts:

1. Creating the pool of water
2. Creating the platform
3. Teleporting the player to the top of the platform

Import the tutorial to MakeCode from here:
https://minecraft.makecode.com/?ipc=1#tutorial:github:mojang/educationcontent/CodingWithMi
necraft/unit_6/lesson_A

Challenges

Challenge 1 - Halloween Platform Jump

Let’s make the jump a little more interesting. You can make it more dangerous by changing the
water to lava and spawning some monster around the pool. You should equip your character with
a weapon too.

See if you can:

1. Change the water to lava.
2. Spawh some monsters next to the pool.
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3. Give your character a sword of some kind.

Make new functions that handle the preceding steps 2 and 3. You can call these new functions
Monsters and Sword. You will then need to call these new functions from .

It seems like you would die every time. Is there a way to fix this? Maybe save your character when
you fall? You might add water or change the gamemode to make the challenge better.

Challenge 2 - On Bounce

Did you know you can bounce on slime?

Change water in the original activity to slime! Add a call to a function in a new event,
. Your function can do whatever you want. The new code would look like this with your

idea added to the function.

P lawiil myNewFunction

on player bounce ¥

call function myNewFunction

Extensions

Extension 1 - Bouncing Pigs

Jumping on slime allows your character to bounce. This code creates slime when you enter slime
in the chat window. Then you press the spacebar to jump and bounce. Watch it rain pigs!

What other cool things could you make by using slime?

Notice how you have kind of a chain reaction as one function is called and then an event fires and
another function is called. Still, it is easier to read with functions!

Extension 2 - Bouncing, Lightning, and Zombie Pigmen

This just takes things up another notch from the last extension!
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Write your ideas here:

Coding with Minecraft 6: Functions



LESSON B: CODING WITH FUNCTIONS

Today’s activities

e Coding activity: Zombie Pig

Coding activity: Zombie Pig

Create another mini-game that instantly transforms pigs into an army of Zombie Pigmen to
combat! If you spawn Zombie Pigs and cannot defeat them, you lose. Luckily, you’ll build this mini-
game in MakeCode by using functions, so you can try again and again.

Our mini-game will have three parts:

1. Creating the Zombie Pigs
2. Creating strange time lapses
3. Setting the gamemode & difficulty

Import the tutorial to MakeCode from here:
https://minecraft.makecode.com/?ipc=1#tutorial:github:mojang/educationcontent/CodingWithMi
necraft/unit_6/lesson_B

Challenges

Let’s change some things to make our own different and unique situations!

Challenge 1 - Function to Keep Score

Put the following blocks in the code from the activity. If you put these blocks in the correct places,
your scoreboard should work!

on start function
set scorellum * to o
change scoreNum * by o

call function score ¥

EEVA SR " Currently you have " join o scorelum *

Challenge 2 - Function to Randomize Position

Create a function that chooses a random position so the pigmen are not as predictable.
You will need to:

1. Create random numbers for X and Y coordinates and then store everything into one
variable. Going farther than 10 blocks away from your character might make the game
unplayable, so you could use the default setting (0-10) for random number generation.
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2. Call this new function in the right place so pigmen are spawned in random places.
Extensions

Try out this code and just have fun! Add things if you can or just take note of what you see. You
might remember something later, and you can use some of this code for a future project.

Extension 1 - Lots of Pigmen and Lots of Lightning

The on chat command is actually a function. It is the most powerful function because you can pass
in variables. Passing in information to a function is super powerful. Here, you are able to do a lot
with just this one on chat command because it calls itself.

Can you figure out what it is doing?

Extension 2 - Flashlight

Combining events and functions can get some cool results. It is difficult to see at night, and you
may want to know what you are standing on. This code calls a function to test what you are
standing on as you walk and returns a message if you are standing on grass.

What else could you detect for?

This is similar to the work you will do for the artificial intelligence lesson.

LESSON C: BUILDING ON FUNCTIONS

Today’s activities
e Coding activity: Burger
e Take a quiz

Coding activity: Burger

Create a tribute to a very popular food, the burger. This program uses functions to create a
mouth-watering creation with a few ingredients.
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This is the perfect example for functions. Functions allow you to divide your big projects of code
into smaller more manageable pieces. The construction of a burger can also be divided in such a
way.

Import the tutorial to MakeCode from here:
https://minecraft.makecode.com/?ipc=1#tutorial:github:mojang/educationcontent/CodingWithMi
necraft/unit _6/lesson_C

Your burger code will have five parts:

Creating the Bottom Bun
Creating the meat
Creating the lettuce
Creating the tomato

5. Creating the Top Bun

NN

Challenges

Let’s add more to the burger!

Challenge 1 - burger Plate

You should create a plate for the burger. To do this, include another function and name it plate.

Don’t forget to add a call to the plate function in EelaNelsEiNee]lalaptlale BAoINIgeTN.

Challenge 2 - Circular lettuce

Can you use the circle block to create more realistic lettuce?

circle

circle of

center =~

radius o

Q SEARCH

& PLAYER
around x (East/West) =

) BLOCKS

replace =

Extensions

Let’s change some things to make our own different and unique situations!

Extension 1 - Bat Cave

This code uses three functions. One function digs a cave. Another delays the code to give you a
change to fly away because the last function creates a whole lot of bats!

Add something fun to this. Can you think of an enhancement?

Stand on the Ground
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For the eV function to work properly, you need to be standing on the ground when you start

the code.
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LESSON D: GET CREATIVE WITH FUNCTIONS

Today’s activities

e Design your coding project
e Complete and turn in your Minecraft diary entry

Coding activity: Independent project

In this lesson, you learned how organizing blocks of code into separate functions makes your code
more readable and saves space. Functions generally contain sections of code that go together
logically and accomplish one thing. The function’s name usually tells you what it does.

Functions can call other functions. Although functions in MakeCode do not accept parameters,

you can use an block to pass in a parameter. You might pass in a number to

affect what the function does. Also, you could update the value of an existing variable and then
any function can access that.

DREAM HOUSE

Now it’s your turn to practice using functions as you build something in Minecraft. One of the first
things to do in Minecraft is build yourself a house. Your house can be decorated in different kinds
of wood, use big windows to let in lots of natural light, or be dark and dungeony with traps to
catch unwary visitors. It could have tall castle-like turrets, or go several levels underground and
blend in with the natural landscape. You might also use the land around you to grow carrots and
wheat to feed yourself and the animals around you. Your house, and the grounds around it, are a
chance for you to express yourself.

For this independent project, build your dream house or build a replica of an actual building in
Minecraft. Either way, use functions to automate creating as many different sections of the house
as possible. You might start with creating a floor command that creates a floor by filling blocks in
a square area at your feet. Or, you might have a carpeting agent that creates long carpet runners
that run the length of your house. How about a builder that can create a farm for you
automatically?

Project expectations

Come up with something original that meets the following criteria:

e Creates, or helps to create, a building, temple, monument, or other piece of architecture in
Minecraft

e Provides at least three separate and distinct functions

e Includes descriptive names that represent what each function does

Project ideas
Some ideas for functions:
e Create carpet

e Create the walls of a room

e Create a decorative fountain
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e Create a castle turret
e Level an area of terrain so you have a flat place to build
e Create a swimming pool
e Build different levels for a garden or house
e Build a doorway
e Dig a basement

Minecraft Diary

Compose a diary entry addressing the following:

¢ What did you decide to build? Why?
e Describe each of your three functions and what each of them does.
¢ What kinds of building tasks did you decide needed to be done by hand? Why?
¢ Include at least one screenshot of your finished building or piece of architecture.

Note: If you decided to improve one of this lesson’s activities, please talk about the new code you
wrote in addition to what was already provided in the lesson.

Grading criteria

Assessment 1 2 3 4

Functions No functions One function Two separate At least three
logically separate | logically separate | functions, separate
nor appropriately | and appropriately | logically separate | functions,
named. named. and appropriately | logically separate

named. and appropriately
named.

Project Project is largely Project is missing | Project is missing | Project addresses
ineffective and/or | two of the one of the all required
inefficient. required elements | required elements | elements

or is somewhat or is mostly effectively and
ineffective and/or | effective and efficiently.
inefficient. efficient.

Diary Minecraft diary Minecraft diary Minecraft diary Minecraft diary
entry is missing entry is missing entry is missing addresses all
four or more of two or three of one of the prompts.
the required the required required prompts.
prompts. prompts.
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GLOSSARY OF KEY TERMS

Custom function: A function created by the programmer (as opposed to functions associated with
objects). A custom function usually has a specific purpose and can be/is used in multiple places
within a program.

Function: A self-contained set of instructions for performing a specific task within a computer
program. Most objects have multiple functions associated with them. Also see custom function.

Helper function: A Helper function usually has a specific purpose and can be/is used in multiple
places within a program
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