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taske) to program floor robots along routes.

Robots and Floor Robots

-Robots: Robots are machines that we can program to do human jobs.
-Robots help us to do things, for example to help us clean, mow and learn!

-Robots in factories make things, and in hospitals they help make us better.

order) that we want it to move in, followed by GO,

-The X button makes the Bee-bot delete the program
and make a new program. Switching the Bee-bot off

and on again also deletes the program.

Overview Buttons and Programs
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Directions

Routes and Algorithms

=Bee-bots: Bee-bots are a
type of floor robot.

=Turmning on a Bee-bot: Bafore
we use a Beebot, we need to
-We can programime Bee- mmicikee sure it is charged.

bots to mowve around.

To turn it on, using the switch

Bee-bots should only be used on the floor, underneath. You can tall that

and not tables ete. They can be damaged i
they fall from high surfaces. (Other floor
rabots, a.g. Blue-bot, can ako be used).

the Bee-bot i on because its
eves light up. Switch it back off ogain after
wou have finished using it.

-ln arder credte cdear routes for our Bee-bots,
we nead to be wre of our direction.

Farward
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Backward
Make sure that you stand behind Bee-bot

-A route is the course that we trauvel to

get somewhere, We use algorithmes (o set
of guidelines to complete a task) to

program our floor robot to
take a route to where we

want it to go.

-We should think carefully about how to
avoid obstacles. We should abo consider
how many times we need to press each
button to travel the correct distance.

Important Vocabulary

Robot Butten

Direction

Forward Backhward
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_(.'.'_. Debugging can help to correct algorithims and programs.

Using a Floor Robot

-Robots: Robots are machines that we can program to do human jobs.
-Robots help us to do things, for example to help us clean, mow and learn!

-Robots in factories make things, and in hospitals they help make ws better.

floor robot are clear. If our sequence of imstructions is in the
wrong order, has anything mising, or has anything

additional, the floor robot will end up in a different place! I
Plan the route to avoid obstacles and get to the right place.

Overview Algorithms and Instructions
= ] Robot thms -Algorithms: Algorithms are precise set of instructions, thet
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- e comp to follous. computer imide of it.
.!':.l. 5 - -Robats are one of machine that can follow =Programs: When we press the buttorns of our floor robot,
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. -We use algorithms (a set of instructions to perform a
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-Turning on a Bee-bok: -Buttons: Bea-bots have

Before we use a Bea-bot, we buttons on the top. They . N
nead to make sure it is charged. each make the Beebot - ‘Fﬁ‘ h

To turn it on, wsing the switch do something differant

underneath. You can tell that the Bee- | (see picture).
~The arrows mowve the Bee-bot in different
directions. The GO button makes the Bee-bot
start ity program. The X button makes the Bee-

bot forget the last set of instructions.

bot is on because its eves light up.
Remember to wwitch it

back off again after wou

hawve finished using it.

Designing Algorithms Chunking and Debugging
“We can buy or create mats for -Chunking: With larger programs, we
floor robots. We then need to 1| can break the tosk into chunks and
design our algorithms so that the create algorithrms for each chunk.

robot follows the given route.

“We should carefully consider the start point
& end point that we want the robot to reach.
“Use sypmbols (eug. armous, crodsed) to indicate
the commands that will be inputted as a

-Debugaing: Debuaging is finding and
fixing errors in our algorithms and
programs. These arrors can include:
=Sequence errork: An instruction in the
sequence is wrong or in the wrong ploca.

-Keying errors: Typing in the wrong code.
-Logical arrers: Mistakes in plan/thinking.

Important Vocabulary

Program Robaot

Algorithm Direction

Route

Design

Error Chunking Debugging
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-Scratch i+ o program that we can usa in order to code
our oun stories and animations.

AERE
s
‘B

-We wie algorithms (a set of imstructions to perform a
task) to sequence movements, actions and sounds in
order to program effective animations.

m

Tk Hiii

The Basics of Scratch

-What is Seratch? Scratch is a website/ app that lebs w code our
own stories, games and animations.

-Scratch helps ws to learn how to use programming language,
whilst also being creative and wing problem-solving skills.

Overview Programming Using Blochs
ue in Scratch =Basic Programming: Make sure that the feature of the
':’-;- 9 - Programming k when we make o set of instructions for stage that you want to program (e.g. sprite, background) 5, Ay
#“ computers to follow. is selected by clicking on it. Drag the block command that s wn

yvou want anto the code area. Blocks con be deleted by
right-clicking on the block and selecting ‘delate block.'

=Bloch Editing: White areas on blocks can be edited.
Click on them and type in the preferred value.

=Running the Code: You can run your animation by
performing the action stated in the event block (e.g.
clicking the event blodk). If this does not work, you may
need to debug your animation (find errcrs and fix them).

There are three main areas in Scratch: Adding/Removing Sprites: This can be

done here, at the bottom of the stage.

-The Blocks Palette (on the . ﬂ . There are many sprites to choose from.
left) contain all of the different | =50
blocks: puzzle piece commuands . Attribubes: There are three attributes of
which control the animation. the sprite which we can change to make
-Code Area (in the middle) is & our animation: Code, Costumes, Sounds.
whera the blocks are placed to

e .
create o program. -Backdrops: Backdrops can be added by

dicking on this icon (bottom right of the
screen, below the stage).

-Stage with Sprite (rfght) & whera .
the output of the program is }-322
presented. The sprite is the character.

o=

Sequencing and Algorithms Making Music

-A sequence is a pattern or process in which | -Several sprites, each J |

one thing follous another. following connectad g
wound sequences, can H |_ J

=In Scratch, blocks can stock vertically on top | create music!

of one ancther to create sequences,
-In order to do this, you

-Event blochs are wead to start - will nead to carefully

sequences, They are orange and plan your algorithm.

e

have a curved shape at the top.

-Designing an algerithm (set of instructions
for performing a task) will help you to
program the sequence that you require.

=If wour animation does
not waork correctly the
first time, remember to
debug it.

| Important Vocabulary |

Programming Scratch Blocks Commands

Code

Sprite Stoge

Costume Backdrop Debugging
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Overview

Programming Patterns

Repetition in Shapes

- Programming i+ when we make a set of imstructions for
computers to follous.

-Loago is a text-based program that we con use in order
to create shapes and potterns.

[ -We use algorithms (o set of instructions to perform a
£A _'ﬂ tenk) which we can plan, model and test, in crder to
: A = create accurate and imaginative shapes and patterns,

The Basics of FM$ Logo

-What is FM3$ Logoe? Logo i+ a text-based programming
language, where we can type commands which are then drawn
on the wreen.

-Logo helps us to learmn how to use programming language,
whilst alo being creative and wing problem-solving dills.

=Patterns: Patterns are things that repeat in a logical way. In
everyday life, patterns are everywheare!

individual shape, we can save time by repeating a sequence of
instructions. We wse the ‘repeat’ function

=Repeat: Type the command ‘repeat’ — this repeats commands
a set number of times. The number fellowing repeat is the
number of times to repeat the code, and the code to be
repeated it in square brackets, e.g. repeat 4 [FD 100 LT 20]

The above code will repeat FD 100 LT 90 four times. O
=Creating $hapes and Loops: To make shapes, we need to :

know the angles of corners of different shapes (see right). Using ey .
the repeat function with shapes ean halp w to make spirals. i
Sequencing and Algorithms Trialling and Debugging

The Display: Basic Commands:
[ i e )
B A | -FD: Forwards. Always followed by a
space and the number of steps, eg. FD 50
-BH: Backurards. As above, e.g. BH 50
-LT: Left turn. Ahways followed by a space
and then the degrees to turn, e.g. LT 90

. " o -RT: Right turm. As abowe, a.g. AT 90

Thee Tawile 4

-Programmen do not put their computer
programs straight to work.
They trial them firstto find |50 ™
ity errors:

-A sequence B a pattern or process in which
one thing follows another.

“We design algorithms (sats of instructions
for performing a task) to help ws program
the saquence that we require to achieve our
desired outcomes.

-Sequence errors: An
imstruction in the sequence b

I:_ wrong or in the wrong place.

-Programming is -Heying errors: Typing in the wrong code.

Command Hisiory o ||| “E5 Clears any pen marks on your screen the process of -Logical errors: Mistakes in plan/thinking.
e ;l'.':m“ [ and gets the turtle back to the centre. keying in the code recognized by the
' A -PU: Stops turtle from leaving a pen trail. eomputer (Wwing your algerithm). -If your algorithm does not work correctly
Masi Comesand || o] s ||| -PD: Makes turtle leawve a pen trail again. the first time, remember to debug it.
Impeortant Vecabulary
Programming Logo Turtle Commancs Code Cursor Algorithm Pattern Sequence Debugging
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Overview Programming Commands
felection in Physical Com -For programming, we should use the microcontroller software.
_Pr ming |k when we make and input a set of “Crumble wes commiand blocks (like Scratch).

| | ] = irstructions for computers to follow.,

!"—-ll- = il
i.lb" "M -Mierseantrollers are devices that ean be programmed to

control output devices that are connected to them.

= BT

-Adding/Removing Commands: To add a command block, drog it
from the menu towards the program. When the grey arrow appears,
the commoand will snap into the program. Te remove a command
block, drag it away from the program and back to the menu.

=Medifying Commands: Clicking on the colour square in the
command block allows us to change the Sparkle’s colour. To change
the time of commands, click on the value. Delete the current value
and type in the new value. Press enter after complated.

=Count Controlled Loops: These allow us to put programs on a
loop. Count Controlled Loops are found in the "*Control’ options. Drag
the desired program into the Count Controlled Loop cornmand block. m oy
Do until’ loops allow commands to happen until a condition b met. '

Jequencing and Algorithms Trialling and Debugging

-We use algorithms which we can plan, madel, trial and
I debug, in order to create accurate command sequences,
invalving multiple output devices (e.g. LEDs and miotors).
Microcontrollers, LEDs and Motors
-Microcontrollers: A microcontroller is a small device that can be P e
programmed to control devices that are connacted to it. '!l‘;’ 't.,‘:*
iy Fl
-One brand of widely used micrecontroller is called a Crumble controller, X ‘:_'"
which can be used to control many things, e.q. LEDs and motors.
LEDs: Creating Circuits:
-LEDs are output devices

=

-Thea USB port connects the microcontroller to a
computer. Crocodile clips pass electricity and
data through to the LED/motor.

-Motors are ancther output device. A | -The + and - power pads on the Crumble should
motar can start, stop, spin forwards, be connected with the + and - power pods on
spin backwards, and go at i the Sparkie and battery box. The D pads on the

that are emit light. When p
electricity is passed through Ll
an LED it produces light. One type of
LED light, controlled by a Crumbls
controller, is called a Sparkle.

Motors:

-A sequence i a pattern or proces in which | -Programmers do not put their compauter
ane thing follows another. _+ | programs straight to
/| work. They trial them

-We design first to find any errors
algorithms (sets of
imstructions for -Sequence errors: An

instruction in the sequence is wrong or in
the wrong place.

-Heying emor Typing in the wrong codea.
-Logical errors: Mistakes in plan/thinking.

performing a task) to help ws program
sequences involving multiple cutput devices
(e.g. LEDs and motors).

-Programmiing is the proces of keying in
the code recognized by the computer into
the software (using your algarithm).

-If wour algorithm does not wark correctly
the first time, remember to debug it.

different speeds. Crumble and Sparkie should also be connected.
| Important Vocabulary ]
Programming Circuit Electricity Microcontroller Coda LED Algorithm Motar Maodify Debugging
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Overview

More Complex Variables

Variables in Games

- Programming i when we make and input o set of
instructions for computers to follow.

-Variables are changeable elements of a program.
Seratch is one app in which we can explore variables.

-We wse algorithms which we can plan, model, trial and
debug, in order to create accurate command sequences,
that enable variables to be enacted in games.

Basic Variables

-Variables: A variable b something that b changeable. A variable
can be set and changed throughout the running of a program.

In computer programming we wse variables to store information
that might change and can be wed later in our program. Eg. ina
game a variable could be the current score of the player: we would
add 1 to the variable whenever the player gained a point.

= Yariables should always have a value and an appropriate name.
-Adding Callouts: Select ‘Looks’ from the menu on the left. Add it to the
wariable program. Edit the text to change the callout.
=Adding Motion: Many games require sprites to change position. This is
achieved using the 'Motion’ commands. Select ‘Motion’ from the
menu on the left. Choose from the available motion commands.
=Adding Motion: Many games requira sprites to change position. This -
is achieved using the 'Motion’ commands. Select ‘Motion’ from the menu on the left.
Choose from the available motion comimands

-Adding Comments: Commants are a good way of showing that you
understand what your code is doing. Right click on the block that vou
want to comment on, and add in your comment.

o ==
°

g

| o=

$equencing and Algorithms

Trialling and Debugging

=A sequence is a pattern or proces in which
one thing follows another. f-. ) :f:_g

Malking Variables in Seratch = The Batics

=Select 'Variables' (dark orange circle) from the menu on the left.
Either choose from the available variables or ‘Make A Variable.'
=Select 'Events’ (light orange circle) from the menu on the left. -
Choase what needs to happen for the variable to change. E.q. h:u_:u
When this sprite clideed’ or 'when space key presed.”

=Select 'Variables' ogain from the menu on the left. Choosa what —
will kappen when the event happens, e.g. ‘change soore by 1 (to ‘? ‘*'L_-:
add a point) or ‘change score by -1' to remove a point. '

-We design algorithms (et
of instructioms for
performing a task) to help
Us Progrom sequences
invalving multiple output devices (e.g. LEDs
and motors).

~Programming is the process of keying in
the code recognized by the computer into

the softurare (Wsing wour algorithim).

-Programmaenrs do not put thair computer
programs straight to

-Sequence ermors: An
instruction in the sequence s wrong or in
the wrong place.

-Heying errory: Typing in the wrong code.
-Logical errors: Mistakes in plan/thinking.

-If wour algorithim does not work corractly
the first time, remember to debug it.

| Important Vocabulary

Programming Variable Secratch Euverits

Code LED Algorithm

Maotor Modify Debugging ]
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