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Foreword

Lero — the Irish Software Engineering Research Centre runs an Education
and Outreach Programme. The goal of this programme is to promote
computer science and software engineering in the education sector. In
particular we target second-level students. We ran an outreach pilot project in
three secondary schools for 210 students from October 2007-May 2008. We
introduced the Scratch tool that teaches programming concepts to teachers
and students. This tool was developed by Lifelong Kindergarten group at the
MIT Media Lab and is freely available. Because the teachers and students
involved in the pilot project were very enthusiastic about the pilot and eager to
learn more, we decided to build a more comprehensive set of materials. With
the help of Sean Baker of lona Technologies, we established links with IT
Tallaght and CIO Ireland. IT Tallaght has also run Scratch workshops for
transition year students; CIO Ireland is interested in promoting ICT as an
exciting career opportunity.

Two secondary school teachers spent the summer of 2008 working at Lero as
part of the Science Foundation Ireland Secondary Teachers Assistant
Researcher (STARs) program. Muireann O’Brien from Carrigaline Community
School, Co. Cork and Brendan O’ Sullivan from Castletroy College, Co.
Limerick applied their knowledge and expertise of teaching ICT at second-
level to developing a first version of a transition unit for transition year
students. Transition units (TUs) are one of the new curriculum components in
the post-primary education senior cycle. The goal of this curriculum is to teach
basic programming concepts to second-level students while allowing them to
have fun creating games, animations, stories, art and music.

Working with CIO Ireland, IT Tallaght and with the support of the Department
of Education and Science Transition Year Support Service (TYSS), our goal is
to roll this material out nationally.

Clare Mclnerney

Knowledge Transfer Specialist

Lero — The Irish Software Engineering Research Centre
University of Limerick

Scoil Phobail Charraig U Leighin 3 ff

Carrigaline Community School
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Introduction

The goal of “Having Fun with Computer Programming and Games” is to
promote and instil an interest in computing and to inspire young people such
as transition year students (age 15-16) to consider careers in computing on
leaving school. “Having Fun with Computer Programming and Games” is a
Transition Unit.

This unit of work consists of 10 modules. Each module is distinct; however
there is a progression from one module to another. Some lessons from this
unit are inspired by the Computer Science Unplugged Series of activities' and
do not have any requirement for a computer at all. The pack includes a Unit
Marking Sheet. One sheet per student should be kept to track their progress
in the assessed elements of the course in Modules 8, 9 and 10. This is
included in the appendices along with a glossary of the key vocabulary that
arises in the lesson plans. By using the Module title pages you can see at a
glance the resources required for each lesson. See Conventions used in this
Guide on the following page.

'Materials derived from http://csunplugged.com/ under Creative Commons Attribution-Noncommercial-
Noderivative 3.0 License for more see hitp://creativecommons.org/licenses/by-nc-nd/3.0/

© 2009 Lero, IT Tallaght, CIO Ireland
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Conventions used in

this Guide

Symbol Resources Required
E Any lesson that requires a computer. One computer per pupil
=] is ideal.
Computer
N ooV Scratch is the software at the heart of the course. It is
=5, available free of charge. A guide to download and install
% Scratch comes with module 1 lesson 2.

Scratch

¢

The Internet will be useful for some lessons, particularly when
there is a research element involved.

Internet
A projector display is the best method for teacher
Z demonstration and for showing slideshow resources.
Projector
Sound can be recorded using a microphone and output using
speakers. Don’t worry if you don’t have any of this equipment
Sound as it is only a mandatory requirement for one of the lessons of

the unit. It is recommended to use a webcam with a headset
included.

Printable
Resource

Worksheets or printed material copied from the resource
pack are required for a lesson when this symbol is present.

O,

CD Resource

Some of the resources such as PowerPoint presentations and
Scratch solution files are software based. They come with a
CD included in the unit pack and are also available for
download online.

B

Group Work

When group work is a part of a lesson this symbol will appear.

© 2009 Lero, IT Tallaght, CIO Ireland






Transition Unit
Descriptor

TRANSITION UNIT DESCRIPTOR

1. Title of Transition Unit

Having Fun with Computer Programming and Games

2. Area of Study

Top-up and tasters

3. Overview

The goal of this Transition Unit is to introduce students to computer
programming and games in a fun and exciting way. The Scratch software
used in this transition unit was designed with this goal in mind. Students will
be able to write their own programs, animations and stories in a matter of
minutes. Students will learn how to plan and design projects before they are
created. They will learn how to work together on a plan in teams and they will
have the opportunity to present their work to their peers and teachers. They
will learn how to respond and react to audience feedback. They will research a
project on the Internet and learn how to evaluate information on websites.

4. Links

This unit will link in very well with maths, digital multimedia class, ICT class

5. Summary Outline of the Unit

Module 1: Getting Started

The goal of Module 1 is to introduce computers and the Scratch tool to
students, to allow them to introduce characters and sound in Scratch.

Module 2: Drawing Shapes and Repeating

The goal of Module 2 is to allow students draw different shapes in Scratch and
to learn about repetition.

Module 3: Searching and Sorting

The goal of Module 3 is to teach students how to search and sort data.
Students are guided on how to search for information on the Internet.

Module 4: Build a Game

The goal of Module 4 is to allow students to build a game in Scratch and to
teach students how sounds and images are stored, how they can record and
import sounds into Scratch.

Module 5: Revision with Scratch Cards

Students revise some basic Scratch ideas using 3 different levels of cards:
easy, difficult and extreme.

Module 6: Changing Things

Module 6 gives students the opportunity to modify existing programs.

Module 7: Solving Complex Problems

Module 7 introduces two complex computer science problems, The Towers of
Hanoi and The Travelling Salesman Problem to students.
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Module 8: Research Project

Students are divided into groups and research a topic on the Internet. They
present their research topic to the class.

Module 9: Advanced Game

Students implement an Advanced Game in Scratch.

Module 10: Scratch Project

Students are divided into groups and work on their final project.

6. Breakdown of the Unit

Class Contact Time : 35 hours
Module 8 Research Project: 5 hours
Module 10 Scratch Project: 5 hours

7. Aims

This transition unit aims to:

- Introduce students to basic programming concepts in a fun and exciting
way using a tool called Scratch.

— Allow students to program computer games and to work in teams to
create exciting animations, games and stories.

— Present students with the opportunity to explore their creative and
artistic side by creating interactive projects.

— Introduce important computer science research questions that
challenge computer science researchers around the world today.

8. Learning Outcomes

On completion of this unit students should be able to:

- Analyse, design, implement and update software projects in Scratch.

— Explain computer science challenges that face computer science
researchers today.

— Conduct Internet research and evaluate Internet websites.

— Demonstrate team work. Students are required to complete a final
project that will teach teamwork and help students develop good
teamwork skills.

— Present their final project to their classmates. This will help develop
confidence and good presentation skills.

9. Key Skills How evidenced

Information processing Researching and recording information on the
Internet for research projects requires students to
process large amounts of data in order to evaluate
and extract appropriate information.

Critical and creative | Providing feedback to class mates by critically
thinking evaluating student research projects. They will
have the opportunity to incorporate creative
thinking into their Scratch projects and research
projects.

Communicating Presenting a research project and a Scratch project
to the class; working in teams to build a Scratch
project. Providing feedback and suggestions to
classmates.
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Working with others Planning and designing a Scratch project will give
students an excellent insight into working with
others, organising and delegating work within a
group, taking responsibility for tasks and
completing them.

Being personally | Writing computer programs, animations, games
effective and stories will give students a great sense of
accomplishment and achievement as they will be
able to incorporate their ideas and designs and
implement them into a finished product.

10. Methodologies

A wide variety of methodologies will be used including negotiated learning,
activity-based learning, making cross curricular links in appropriate areas of
learning, group work, pair work, discussion, debate, project work and
research, use of ICT for research and presentations, use of digital cameras.

11. Assessment Approaches

Students will be assessed on the following units:
1. Research Project, Research Project Presentation, Research Project
General
2. Advanced Game Testing
3. Scratch Group Report, Scratch Project Presentation, Scratch Project
General

12. Evaluation

Student Evaluation:
See Student Questionnaire in Appendix 3
Teacher Evaluation:
See Teacher Questionnaire in Appendix 3

13. Resources

http://www.lero.ie/educationoutreach/transitionunit/
http://scratch.mit.edu

© 2009 Lero, IT Tallaght, CIO Ireland
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Lesson 1

Lesson 2

Lesson 3

Lesson 4

Lesson 5

Module 1
Getting Started

Computers Rule the World
Discussion about the importance of computer programming in our everyday
lives. An answer is provided to the question “What is Scratch?”

< O

Projector CD Resource

Say “Hello” to Scratch
Introduction to the look and feel of Scratch. Write your first script (computer
program) using Scratch.

2 £ @

Computer Projector Printable
Scratch Resource

Playing with Pictures

Change the appearance of Scratch characters and background images.

Z & @ &

Computer Internet Projector
Scratch

Tell me what to do
Computers need instructions to tell them what to do. This activity
investigates how to provide effective instructions to solve everyday

problems.

& O

Projector CD Resource Printable Group Work
Resource

Playing with Music

Now it’s time to start interacting with the characters. A sprite will be
programmed to move in different directions and play music using keyboard
controls.

2 & @ 1

Computer Projector Sound

Institute of Technology Tallaght

Institidid Teicnealaiochta Tamhlacht

ClO Ireland

science foundation ireland
Fondiicachtleolalochtalaiieann:
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Module 1 — Getting Started

Lesson 1 — Computers Rule the World

Resources:
How is software relevant to my life? (Resource 1), Mitchel Resnick (Director of
MIT Media Lab) Scratch Video (Resource 2), Introduction to Scratch Video
(Resource 3)

Key Vocabulary:
Programming, Scratch, Software

Description:

The PowerPoint Karaoke activity is used to stimulate a discussion about the
impact of software on our everyday lives. Scratch will be introduced with the
aid of video clips produced by the MIT Media Lab.

Learning Objectives:
1. To learn about and discuss the importance of software in modern
society.
2. Tointroduce the Scratch software.

Lesson Introduction:
* The lesson will show how important software programs are in our
everyday lives.
» Scratch will be introduced as a programming language that makes it
easy to create interactive stories, games, animations, music and art.

Lesson Breakdown:

1. Start the PowerPoint presentation (Resource 1). Students are asked to
volunteer to speak for at least 30 seconds on a slide that contains 4
pictures. They can be helped and encouraged by the audience to talk
about anything they feel is relevant to the pictures. There are 5 slides.

2. The title of the presentation “How is software relevant to my life?” is
then revealed. Pupils are asked to give feedback on the pictures,
taking the title of the slideshow into consideration. Some interesting
facts about the importance of software in society today appear as the
second run of the slideshow is presented.

3. Scratch is then introduced as the tool that students will use to learn
software programming.

4. 2 Video clips, Mitchel Resnick Scratch Video (Resource 2) and
Introduction to Scratch Video (Resource 3), produced by the MIT
Media Lab, are shown to students to support the introduction of
Scratch. These videos should be shown immediately after Slide 13 of
the PowerPoint presentation (Resource 1).





Module 1 — Getting Started

Note: To open the videos, you can either double click on them or alternatively
you can choose the player you wish to use to play the videos, as shown in the
following image.

/" Right click on the video
l@j gﬂllé_}cﬂ'él Powerpoint Karaoke :. r;ﬂzleIIBPéSégtro flle and then Choose

Microsoft PowerPoint Present.,. e VLC media Filg Open With from the list.

You can then choose the

player you wish to use to
open the video . E.g.

\_Windows Media Player .

Add to ¥LZ media plaver's Plawvlist
Play with YL media plaver

Add to Windows Media Player list
Play with windows Media Plaver

Scan for YWiruses. ..

Make Awvailable OFfline
é YLC media plaver
€ windows Media Player
£ WinZip * 1 SuickTime Flayer

Send To L3

Security 3

_hoose Program...

Zuk
Copy

Creake Shortcut
Delete
Rename

Properties

If you are having problems opening the videos in a particular player, it is
possible to download a player called VLC Media Player for free from the
following site: http://www.videolan.org/vic. VLC player is a highly portable
media player capable of reading most audio and video formats. You must
choose your operating system before downloading the VLC player, as shown
in the following image.

mirror: | Main site (free.fr) %

VideolAN overview download features scresnshots streaming  skins

VLC media player

The cross-platform open-source multimedia
framework, player and server

VLC media player is a highly portable multimedia player and multimedia
framework capable of reading most audio and video formats (MPEG-2, MPEG-4,
H.264, Div¥, MPEG-1, mp3, ogg, aac ...) as well as DVDs, Audio CDs VCDs, and
various streaming protocols. See the ful
It can also be used as a media converter or a server to stream in unicast or
multicast in IPv4 or IPv6 on networl

atures list.

oL
(LIRS AR P

Once on the website click
on your operating system
here and then choose
download on the next page .

If vou like VLC, please rate it on the

Download VLC
LC 0.9 downloads: 73,873,761

4.1 downloads per second

Binaries

Select your operating g#ftem to download VLC binaries:

Full statistics

% Windows &
& Mac0S X & Syllab

BeQsS
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How is software relevant to my life?
A PowerPoint slideshow guides the entire lesson

CD Resource

“M1L1R1 PowerPoint Karaoke.ppt”





Slide 1

Slide 2

Slide 3

lerojsisN Tl NDD|

PowerPoint Karaoke

Talk for 1 minute about each slide.

5 Students are asked to
volunteer to speak for at least
30 seconds on a slide that
contains 4 pictures. They can
be helped and encouraged by
the audience to talk about
anything they feel is linked to
the pictures.





Slide 4

Slide 5

Slide 6






Slide 7

Slide 8

Lero[Rist TN NDD |

How is Software Relevant to
my life?

This is the title of the slideshow
that has been viewed. Let’s
review the slides again taking
the title of the show into
account.

Computers, Internet websites,
calculators and mp3 players
simply would not function
without software.

The first computers were huge
machines. For example, the
ENIAC computer weighed
nearly thirty tons and occupied
680 square feet of floor space.
ENIAC contained more than
nineteen thousand vacuum
tubes and performed about five
thousand addition or
subtraction operations every
second. That is super slow for
today but it was super fast
back in those days. Today
computers are tiny compared
to what they were in 1949.
(http://en.wikipedia.org/wiki/ENI
AC)

To understand the scale of
software-driven social
networking  sites, consider
MySpace. By 2008 MySpace
had more than 110 million
registered users; if it were a
country it would be the 10th
biggest in the world.



http://en.wikipedia.org/wiki/ENIAC

http://en.wikipedia.org/wiki/ENIAC



Slide 9

Slide 10

Thousands of lines of code are
required for your modern
mobile phone or games
console to operate.

In June 2008, the Irish telecom
regulator ComReg, reported
that 25 million text messages
are sent in Ireland every day
The technology contained in a
single game boy unit in 2000
exceeds all the computing
power that was used to put the
first man on the moon in 1969.

Larger scale machines such as
cars or planes now use vast
amounts of software to
operate.

Even the systems for air traffic
control and traffic lights depend
on complex software programs
to keep them  running
efficiently.

On July 28, 1962 a bug in the
flight software for the Mariner 1
caused the rocket to divert
from its intended path on

launch. Mission control
destroyed the rocket over the
Atlantic Ocean. The

investigation into the accident
discovered that a formula
written on paper in pencil was
improperly  transcribed into
computer code, causing the
computer to miscalculate the
rocket's trajectory.

The cost of this mistake was
$18.5 million.





Slide 11 If the systems used at ESB
monitoring stations were not
working correctly, you might
find yourself without your TV,
lights, heaters and all home

comforts you are used to.

Slide 12 It is often said money makes
the world go round. $34.2
billion of merchandise was sold
on eBay in 2004. This is
equivalent to the GDP of Cuba.
Dublin native Brian Fallon set
up Daft.ie in 1996. This was his
transition year mini-company

in St. Mary's College,
Rathmines. Daft is now
Ireland's  biggest  property
website and is estimated to be
worth millions.

Slide 13 We will learn problem solving
and programming skills using
e Scratch. You can visit the
Scratch website at
Yo e gt et o compsstor s, il http://scratch.mit.edu.

T s We will introduce Scratch using
2 video clips.

In the next lesson we will be
using Scratch on our
computers.
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Mitchel Resnick (Director of MIT Media Lab) Scratch Video

The director of the research group at Massachusetts Institute of Technology involved in the
creation of Scratch talks about its exciting possibilities.

CD Resource

“M1L1R2 intro_mitchelresnick.mpg”

10
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Introduction to Scratch Video
A short introductory video on the features of Scratch.

CD Resource

“M1L1R3 Scratch Intro.mpg”

11





Module 1 — Getting Started

Lesson 2 — Say “Hello” to Scratch

Resources:
Instructions to Download and Install Scratch (Resource 1), Quiz (Resource 2)

Key Vocabulary:
Blocks Palate, Execute, Green Flag, Interface, Scratch, Script, Sprite, Stage,
Tabs, Toolbar

Description:

Students are introduced to Scratch and the Scratch interface, including the
stage and (x,y) coordinates. Students write their first program in Scratch and
are introduced to movement of sprites. Students learn how to add comments
to their scripts and how to add notes to describe their projects in Scratch.
Students complete a quiz on interface terms at the end of class.

Learning Objectives:
1. To introduce the students to the Scratch interface.
2. To allow students to build and save their first scripts.

Lesson Introduction:
» Reiterate the idea of how a programming language controls the
behaviour of a machine using a set of instructions.
» Tell students that this lesson introduces them to the look and feel of
Scratch.
« Tell them they will write their very first computer program (script) using
Scratch.

Lesson Breakdown:
1. Students open Scratch via the desktop icon or Start — Programs
method.

Open Scratch using the Start Menu

':; Programs M@ Scratch i@ Serakch

You can also use the Desktop Icon

Scratch

12
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2. Introduce students to the main features of the Scratch interface as
outlined in the diagram.

TABS
ROTATION STYLE CURRENT Click tabs to edit GREEN FLAG
Control whether costumes SPRITE INFO scripts, costumes or A way to start
rotate with the sprite | sounds. TOOLBAR scriptsi
)

SCRATCH PRESENTATION

MODE
Motion control
Looks Sensing
Sound Operators
Pen Variables
aveleh) e
turn G @8 degrees il
when | clicked STAGE

turn & degrees - 5

wait 3 secs
point in direction EIM turn ) ) dagrees

|_Where your scratch
creations come to

point towards point towards life.
BLOCKS PALETTE DoxLicostums
Blocks for peux@r0
programming your 2o
sprites.. glide £ secs to x: @ v: @ NEW SPRITE
change x by EE) BUTTONS
setx to @ Nevr sprite: Create a new
character or object
- for your project .
sety to @
Sprite1 SPRITE LIST
- Thumbnails of all
. - your sprites . Click to
: :::::: select ar]d edita
sprite.

divaction

SCRIPTS AREA
Drag blocks in , snap
them together into
scripts.

3. Ask students to find x=0, y=0 on the stage, using the mouse.

13
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4. Ask students to complete a quiz (Resource 2) on the Scratch interface
features that have been outlined.

5. Demonstrate how to write a script to make a sprite say hello when the
green flag is clicked. See instructions below.

(&%[5]%

Motion

Looks

say for [ secs
say

think for secs
think

effect by

effect to (i)

clear graphic effects

New sprite: {,\f 'i,,:? ?,}
change size by
set size to 0
size
show

hide

go to front

go back Y layers

6. Explain to students that they can add comments to their scripts to
describe what the scripts do. Real programmers also comment their
code. It is a very useful for understanding what your script does, but it
is also useful for others who may want to open your project and change
your scripts to make their own projects. Sharing of projects so others
can view them and change them is a very important part of the Scratch
idea. The Scratch website http://scratch.mit.edu has many projects that
can be downloaded so that scripts can be modified to create new
projects. The following image shows how to add comments to a block
of script.

14
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<

Control

Sensing

Operators Scripts r"— r""—'

Variables

oo El) Stens (h' S “
ahen

turn G- €5 degrees
_— for @) secs g
turn & degrees This seript makes my |
sprite say hello

point in direction EIR9

point towards

go to < (D y: @
go to

glide ) secs to x: vi i)

change x by £ clsan up —
set x to (@ save picture of scripts fiaiia oy
3cd comment

change y by

move staps

set y to ) G

Spritel

if on edge, bounce

x position
¥ position
direction

7. Explain to students that as they build projects in Scratch they can use
the Project Notes section to explain what their project is about. The
Project Notes section can be accessed as shown in the following
image and is very useful to explain how a project works.

ggft_‘;\j_'rj_,"—_[ < B 5 File Edit share Help
Mew
Motion Control Open. ..
Save Click the green flag.

SaveAs.. . Move the mouse to eat
Sound Operators Import Project « i the small fish

Pen W ariablos Ex, .Drt Sprite.
Project Motes...

Looks Sensing

facue €1 aters
turn G () dogrees

turn & (B degr!

point in directiol Try ta rske the big fish eat the smaller fizh,

INSTRUCTIONS
click the Green Flag to start, Mowve the
rmouss to contral the big fish,

point towards

go to x: (B y: B HOW 1 MADE THIS
e e e fhe (g e o dlese cneuss
to eat the little fish. I used the "color _is
over _?" block.
* The little fish broadcasts "got rme" when the
I5tim it mtes clle B 6, miih frmEens Hhe (Sig
fish to animate its mouth in an eating
raction. ;
change = by :

Bl e CERE TEEES : %:-456 yi 110

go to

glide ) secs to

* Keep score of how many fish are esten
't x t P A
set x to ) * Make differant kinds of fish ("good fish®
and "bad fish")

change y by T

set y to [@

if on edge, bou

x position
¥ position

direction

8. Demonstrate how to save the program.
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Computer

ity

——

y o *

Desktop

Project author:

[

i

Examples

-

My Projects

New Filename: Hello oK Cancel

»Extension activity

Build and execute the program in the following image to demonstrate how

to make a sprite move. Students can then experiment with the Motion
block.

=
Q,,DJE{,J\,"_ES_E_E & H & File Edit share Help

Motion
Looks

Sound

move steps
turn & degrees
turn degrees

gotex: @y: @

go to

glide } secs to x: @ v: @

dienes & b
set x to [
change y by

set y to [

% -390 yi-174

if on edge, bounce

16





Module 1 — Getting Started

Instructions to download and install Scratch

17





Scratch Installation Instructions

Download the Scratch Installer
1. Go to the Scratch Homepage at http://scratch.mit.edu

2. Click on the link to Download Scratch

ﬁﬂ‘p “‘T‘f"ﬂ home projects palleries support forums about my stuff

Login or Signup for an account | || search |

imagine « program « share

Download Scratch

Get the latest version
DOWMLOAD NOW! of Scratch for
Windows or Mac,

3. The next screen contains an optional form. You can fill it in to get email

updates about Scratch or proceed directly to the download page.
CﬂﬂflTﬂﬂ

Download Scratch

Fill aut the optional form belaw to get updates about Seratch. To get to the downlaad page, dlick the button at the battom of
the form

Skip if under age 13

Where did you hear about Seratch?

What interests you about Seratch?

‘Anything else you want to share about your
background or related experience?

1 you are having difficuities with this form, please go directly to Scratch download

4. On the next screen you will need to choose the appropriate file
depending on your operating system (Windows or Mac). Click on the

correct link to download the installation file to your computer.
o ﬂp,‘ﬁn-lr,ﬂ home projects galleries support forums about my stuff

Login or Signup for an account l:l

imagine « program » share

Download Seratch v. 1.2.1 for Macintosh or Windows:

Mac 05 X Windows
Macscratch.dmg (32,1 MB @ Attention Windows Users: It is recommended that

you upgrade to Seratch 1.2.1 by running the Scratch
1.2.1 installer. Do not run the Scratch 1.1 uninstaller
or you may lose saved projects.

Easy installer version: Scratchlnstaller.exe (30.3 MB)
Files only version: WinScratch.zip (29,9 ME

[Dawnload this version if you do net have admin
permissions or if you have trouble with the installer.)





Install Scratch from your Computer
1. Double click on the downloaded installation file <Scratchlnstaller.exe>
to run the installation

ks ScrakchInstaller
‘!’7 MIT Media Lab

2. Follow the prompts on the installation wizard as shown below and you
will be ready to use Scratch.

# Scratch Setup EH:.FE

Welcome to the Scratch 1.4 Setup
Wizard

This wizard will guide you through the installation of Scratch,
If you already have Scratch installed, this instaler wil
remaove previous sample projects. If you have changed any
of the sample projects, be sure to save them with a different

name before instaling the nevs version of Scratch,

Make sure Scrakch is not running before starting the
installation.

Click Mext bo continue,

Click next

% Scratch Setup |z||:, E‘

Choose Install Location N
Chonse the Folder in which to install Scratch, 67

Setup will install Seratch in the Fallowing falder. Toinstall in a different Folder, click Browse and
select another Folder. Click Mesxt o continue.

Destination Folder

| Browse,..

Space required: 44.4MB
Space available: 60.4GE

[ < Back ” Mexk = ] [ Cancel

Click next






® Scratch Setup

Choose Start Menu Folder N
Choose a Start Menu folder for the Scratch shortouts, 9

Select the Start Menu Folder in which you would like to create the program's sharkouts, You
can also enter a name to create a new folder,

ACCessOries
Administrative Tools
Catalyst Control Center
CyberLink PowerDvD
Download Toolz
Games

GIMP

Install Software
Jasc software
Microsaft Office
Mozilla Firefo

DDD nok create sharkouts
Mullsoft Install System v2, 25

>

<

[ < Back ” Install ] [ Cancel

Click install

© Scratch Setup

Installation Complete =
Setup was completed successully. 9

Completed

Extract: 3 Stargate.sb... 100%

Extract: ¢ Creationstary,sh,,, 100%

Extract: 5 SMN#1,sh,,, 100%

Extract: & Wodunnesworld.sh,., 100%

Extract: 7 BeaStory.sh... 100%:

Output folder: Ci\Documents and SettingsiBrendan, OSullivantStark MenuiProgramst, ..
Create shortcut: C:\Documents and Settings\Brendan.OSulivanStart MenulProgram. ..
Create shortcub: C\Documents and Settings\Brendan.OSulivaniStart MenulPrograrm. ..
Create shortcub: CiDocuments and Settings\Brendan.OSulivaniStart Menu\Prograrm. ..
Qutput folder: C:\Program Files)Scratch

Created uninstaller: C:\Program Files\Scratchiuninstall exe

Completed 7|

|

Mullsaft Install System w225

< Back Cancel
Click next

@ Scratch Setup

N Completing the Scratch Setup
. Wizard

Scratch has been installed on wour computer,

Click Finish to close this wizard,

Start Scratch

Make a shortcut o Scratch on the desktop

Open the Scratch Website

Click finish
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Quiz
A worksheet for testing student knowledge of the Scratch Interface.
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The Scratch Interface Quiz

Task:
Look at the Scratch Interface above.

In the table below see if you can match the letters to the different features of
the Scratch Interface:

Blocks palette

Stage

Sprite list

Presentation Mode Button
Tabs

Scripts Area

Tool Bar

OTMMUOUO >
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Lesson 3 — Playing with Pictures

Resources:
No CD or printable resources required.

Key Vocabulary:
Sprite, Library, Costume, Background, Import

Description:

Students learn how to import a sprite from a library and from an external
source. They also learn how to edit a sprite including how to resize it.
Students write a program to change the costume of a sprite and learn how to
change the background in a project.

Learning Objectives:
1. To introduce students to graphics in Scratch and to allow them to
import and edit sprites and to modify backgrounds.
2. To allow students to write a Costume Change program.

Lesson Introduction:

* Revise the Scratch interface and the idea of sprites as characters.

» Tell students that today they will import sprites from within Scratch and
from other sources e.g. Internet.

» Tell them they will have fun changing the look of these characters and
the backgrounds.

» Tell them they will write a Costume Change program for their chosen
sprites.

Lesson Breakdown:
1. Students open Scratch as explained in Lesson 2.
2. Revise the features of the Scratch environment, particularly the Blocks
Palette, Scripts Area, Tabs and Sprite Buttons and Stage Area.
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3. Show students how to delete a sprite using either the toolbar, or by
right-clicking the sprite and deleting and ask them to delete the Scratch

cat sprite now, as shown below:

Yonrofl & E D File Edit Share Help

Motion Control
Looks Sensing
Sound Operators

Pen Variables

move steps
turn G degrees

turn & degrees

point in diraction kg : grab screen region for new costume
export this sprite

duplicate

delete

go tox: @ v: @ resize this sprite
rotate this sprite

point towards

go to

glide €} secs to <: {) v: @

Lierme =

set x to @ New sprite: sﬁ/ i’} ?:4"

e 5 2,

set ¥ to [ X

Sprite1
if on edge, bounce -

x position
¥ position
direction

4. Show students how to import a sprite from a library in Scratch, as
illustrated below:

aeR ATCOR File S
PO _)_r’[ & B New Sprite

Motion Control

Looks Sensing
Computer

Sound Operators
Pen Variables @
brendan.osullivan

move steps
(]
Diesktop

i s e

turn & degrees

i

point in direction EEk8 ] Costumes

point towards

go to x: @ y: @
go to

glide Y secs to x: ) v: @

Cancel

e o

New sprite: {.‘J/ 'i":k’ ?}

set x to [

change y by N

set ¥ to [ o
Spritel

if on edge, bounce -

x position
v position
direction
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5. Ask students to import a sprite of their choice from the library.

6. Show students how to resize the sprite using the toolbar as shown
below:

Motion Control
Looks

Sound i Scripts r—-——

Pen

move steps
turn G degrees
turn & degrees

tion ER

G0 = o) v

go to

glide €Y secs to x: ¥

ehanos = by
B SR T Newsprite: | 507 |EX | PX
o= by

set y to [
if on edge, bounce

H xp

7. Show students how to edit a sprite by selecting the sprite in the sprite
list area of the screen, clicking on the costumes tab, and clicking on
edit, as shown below:

« B 1 File Edit share Help

Motion

Looks

3 -
o) ’ - Spritel
-]

i = 1 Costumes |

Pen

e

turn degrees

point towards

go toxi @ v: @

go to

glide Y secs to x: @ v: @

e
a0 New sprite: |55 (&N | PX
ey

set y to [0

if on edge, bounce

x position
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8. Ask students to select a sprite and to click on the edit button so that the
paint editor appears.

9. Explain the various features of the paint editor as explained in the
diagram below:

T - ~
O T g pians =t share Help BENEIES LR
change size of | Rotate the current )
current selection . e
- . Flip current selection
Gerinte ¥ Costiimac Cannde .
: horizontally or
Add image vertically .
from file. S22 ING ] Dol || 2
Import Clear Erase canvas
15
Undo Redo’
& & 500 Toolbar
Undo / Redo : w] L
e | T & & | S Options area —
[ I Tool settings .
| Brush size: v e
Gy Current
T B [ colours
o EoOOoEEE [ ] s
= | [Sim{Siwf | 1] %119 y:-451
= AN EEEEE
AN
| EEEEEEEE
EEEDOO0 atll ®
o @ Zoom
+] Set costume genter
oK Cancel
-
; Colour palates —
change the current
colours.
drawing toolbar - Microsoft Yisio

10.Ask students to experiment with their sprite by changing size and
colour etc.

11.When they are finished they should click OK.

12.Ask the students to open a new project, by clicking the new button and
tell them they are going to write a Costume Change program to
animate a character.

13.Ask the students to leave the Scratch cat sprite on screen and to click
the costumes tab.
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14.Show the students how to paint a new costume by clicking the new
costume paint button as shown below and then import the first cat
sprite  from the animals directory as shown  below:

iables

Paint Editor

Import Image

(_ Animals

batl-a

&4

Brush size: v« l [}
Desktop

G

T a
(e[ | [ | % g

{ ] | | Costurmes J

u -

feeaadi

EERECCOE 2, a0l 2

T q butterflyl-b butterfly2 butterfiy3

(114 Cancel
o J

15.Get the students to change his colour, using the Fill Tool. When they
click on OK, he should appear as costume3 on the list.

16.Repeat step 15 for another cat sprite from the library. This cat should
appear as costume4 on the list as shown below. Show students how
they can rename their costumes by clicking on the name e.g.
‘costume1’ and typing the new name over it. They can also delete a
sprite using the x as shown in the following diagram:

Operators

Variables

move steps
turn Gr degrees
turn & degrees

go tox: @ v: @)

g0 to

glide ) secs to x: @ v: @

Lienne =
Aienee o b

set y to [
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17.Click on costume1 from the list and click on the scripts tab again.

18.Build and execute the program below to change the costumes. The
wait command ensures the change doesn’t happen too quickly.

wf@fl’g’ﬂ & [@ 3 File Edit Share Help

Motion Control spritel
Looks
Sound

Pen

costume #

say for B secs
say [P

think for ) secs
think

effect by

Newsprite: | 557 @4 | PX

go to front

go back B3 layers

19. Ask the students to build and execute the script themselves.

20.Ask students to modify the script to make the cat move across the
stage as he changes costume. See one solution below:

S 4

Lol & Bl D File Edit share Help TR BT =

Motion
Looks ensin;

Sound

move steps
turn G ) degrees
turn & degrees

tion EIRe

point

gotox:@v: 0
g0 to

glide secs to x:

change x by £

set x to @ 5 i IR SRS {}f !"'/? ‘?:i'

change y by ET)

sat y to (@

i on edge, bounce
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21.Ask students to click on the stage sprite in the sprite list area and ask
them to click on the backgrounds tab as shown below. Ask them to
click on the import button and they can choose a background from one
of the folders of their choice:

& B 23 File Edit Share Help

Moti
ction Stage

Looks

f Backgrounds | ‘

- background1

New sprite: 1’.:/ 'i,;} ?:('

’Extension activity

Ask students to create a new project, using a new background of their
choice, either created in paint editor or imported from the Scratch library.
Ask them to make 2 sprites move around the stage. Sprites should wear
two different costumes. The sprites can be edited using the paint editor
and students can be creative!

Students can also try to save an image from the Internet and import it into
Scratch.
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Lesson 4 — Tell me what to do

Resources:
Tell me what to do (Resource 1), Handout with 3 Algorithms (Resource 2)

Key Vocabulary:
Algorithm

Description:

Students explore what an algorithm is, using everyday examples. They will
write an algorithm to solve a basic problem given by the teacher. They will
then write their own algorithm to top up a mobile phone.

Learning Objectives:

1.

2.

To introduce students to algorithms and to help them understand what
an algorithm is and how it fits into everyday life.
To allow students to write their own algorithms to solve basic problems.

Lesson Introduction:

Introduce students to the idea that computers need instructions to tell
them what to do.

Tell them they will discover how to provide effective instructions to
solve everyday problems.

Lesson Breakdown:

1.
2.
3.

o s

Divide students into groups of 2 or 3 at the start of class.

Begin PowerPoint presentation (Resource 1).

Present students with the 3 sets of instructions on the Handout with 3
Algorithms sheet (Resource 2): Baking a Cake, Directions to Mary’s
House and Buying a Packet of Crisps and a Drink.

Ask students to study and consider each set of instructions.

Ask the students what the 3 sets of instructions have in common i.e.
they are all sets of instructions to solve a problem.

Using the 3 algorithms as an example, ask the students to define the
characteristics of a good algorithm and write them on the board.

Show the students the definition and characteristics of a good
algorithm on the PowerPoint presentation. Refer to the 3 examples on
the resource sheet used earlier.

Encourage students to use the simple ordered English approach for
writing algorithms using the Buying a Packet of Crisps and a Drink
example.

Show the students the problem of the dog, the goat and the cabbage
on PowerPoint. Ask them to write an algorithm, using the simple
ordered English approach to solve the problem. The solution can be
shown after students have tried the problem.
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10.Ask the students to write an algorithm to top up the credit on their
mobile phone. See sample solution on slide 9 of PowerPoint
presentation (Resource 1).
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Tell me what to do
This PowerPoint presentation guides the lesson activities. It outlines the definition and
characteristics of a good algorithm.

CD Resource

“M1L1R1 Tell me what to do.ppt”
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Slide 1

Slide 2

leroRuittu T O NIDD |

Tell me what to do

Using sets of instructions...

Consider these 3 situations....

o Baking a Cake p 3
Giving Directions ) e

: g

o Buying items in a shop m

Introduce the topic.

Introduce the 3 scenarios and
ask students to look at the 3
sets of instructions on the
sheet in front of them.

Ask students to study each set
of instructions and to make a
list of the things they have in
common and what is different
about their structure or the way
in which they are written.

i.e. All three examples are sets
of instructions to solve a
problem (algorithms). The first
example ‘Bake a Cake’ is a list,
but there are too many
instructions that one must read
through. The second example
of ‘Directions’ is not very easy
to understand and seems very
‘wordy’. The final example of
buying items in a shop is the
clearest, ordered set of
instructions and can be
followed easily.





Slide 3

Slide 4

Slide 5

What do all 3 have in common?

o They are all sets of instructions.
o They all solve a problem.

These are called Algorithms.

A good algorithm

Leads to completion.

Is accurate and unambiguous.

Has the appropriate level of detail.

4. Has well ordered instructions.

Covers all possible outcomes with practical
solutions.

Human vs Computer Algorithms

o With human algorithms we can rely on
Intuition
Initiative
Prior knowledge
Independent decision-making
Learning from experience

o Computers do not have these things and
therefore we must take this into account
when we write the algorithm for a
computer program.

Pose the question “what do all
3 have in common” and look
for suggestions from students.
Reveal the bullet points and
discuss the term algorithm.

Reveal the slide title and ask
the students to look at the 3
sets of instructions again and
to decide what the
characteristics of a good
algorithm are, using these
examples.

Ask students to decide what
characteristics a poor algorithm
would have.

Discuss the students’
suggestions before revealing
the list.

Remind students that a human
algorithm is a sequence of
actions meant to be carried out
by people. Many of our
everyday activities are
algorithmic (the recipe to bake
a cake, using electrical
devices, driving etc.).

Introduce the first bullet point
by explaining the 5 things
human algorithms rely on.
Compare the first bullet point
with the second by explaining
that a computer cannot rely on
the same things as humans.
Instructions  for computers
need to be very specific and
clear.

Suggest the simple ordered
English approach used in the
“Buying a Packet of Crisps and





a Drink” example as the
clearest way of writing our
algorithms in today’s lesson.

Slide 6 , _ : Present the problem to
Write an algorithm... h’_

Solve the farmer’s problem StudentS

o Afarmer has to take three items, a dog, a goat ASk Stude nts to erte an

and a cabbage, across a river.
He has a boat but it can only take two objects at

once, in other words, the farmer and one other algorithm using the Step by

item.

° Yt n g ol e rmerhow gt step simple English approach
o Note: If the dog and the goat are left together tO SOIVe the prO ble m .

the dog will eat the goat.
If the goat and the cabbage are left together the
goat will eat the cabbage. >

R

| 4

Slide 7 Present the solution once
The Farmer's Solution. .. students have tried to solve the
1 BegnonsideA problem for themselves.
2. Take goat across to side B .
S ety o o e Discuss the structure of the
2 Toke conbugors e solution.
7. Return with empty boat to side A
8. Take goat to side B
9. END ‘






Slide 8

Slide 9

Top up your mobile phone credit!

&

Possible solution

1. Buy a top up voucher in a shop or
at a vending machine.

2. Dial 1741 on your phone.

3. Listen to the instructions.

4. Enter the code on the voucher and
press the # key on your phone.

5. Listen for your new balance to
make sure it's correct.

6. Hang up.

Ask students to write an
algorithm to top up their mobile
phone credit using the simple
ordered English approach.

Present this as a possible
solution, once students have
presented their own possible
solutions for topping up their
mobile phones.





Handout with 3 Algorithms
The 3 algorithms on the handout are compared to identify features of a
good algorithm.





What do the following 3 things have in common?

-_—

. Baking a cake

1. Mix milk and vinegar. Melt the chocolate. Sieve flour, cocoa and soda
into a bowl. Add margarine, sugar, eggs and half the milk mixture and
beat well.

2. Add the melted chocolate and remaining milk. Beat until smooth.
Transfer to 8" round cake tin which has been greased & lined. Bake in
a preheated oven at 325°F,160°C,Gas Mark 3 for 1 72 hours approx.
When cake is cold, split in half & use half the filling to sandwich cake.
With remaining filling, completely cover cake & decorate to your choice.

3. Put sugar & evaporated milk into a saucepan. Stir and bring to the boil,
then simmer for 5 minutes. Remove from heat. Add the broken
chocolate & stir until melted. Repeat with margarine. Pour into a bowl &
leave in fridge until it thickens.

2. Directions to Mary’s House

From the town hall, follow Orchard Road for 2 kilometres until you reach a
set of traffic lights. Turn left onto Western Road. Continue driving along
Western Road until you reach a T-junction. Turn Right onto O’Connell
Avenue and continue forward for 1 kilometre until you pass the Post Office
on your left. Just after the Post Office turn left onto Meadow Drive. Mary’s
house is the second house on the right.

3. Buying a packet of crisps and a drink

Choose a packet of crisps and a drink from shelf.
Go to checkout.

Wait in queue.

Hand items to cashier.

Wait for cashier to say total price.

Take out money.

Hand money to cashier.

Wait for change.

Take items.

OCoOoNoORWN =~
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Lesson 5 — Playing With Music

Resources:
No CD or printable resources required.

Key Vocabulary:
Event handler, Sequence

Description:

The concept of Event Handlers is introduced by programming a sprite to move
in different directions when the arrow keys are pressed. Students will also use
the Sound block to map keys to notes and play musical scales. By end of the
lesson new instruments and sprites will be introduced to make a band.

Learning Objectives:
1. To learn about Event Handlers by programming scripts that are
triggered by input from the computer keyboard.
2. To allow students to create a sequence of commands to play a musical
scale.

Lesson Introduction:
* Reiterate that it is important that computer programs are written as a
set of instructions in a sequence.
* Introduce the idea that computer programs need to respond to input
from users.
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1. Explain that a when command can be used to respond to an event
triggered by the user. For example, if a user presses the up arrow on
the keyboard.

el @ B8 File Edit share Help

4

Motion Contral

Looks Sensing

Sound Operators

up arrow
down arrow
right arrow
left arrow
space

New sprite: {:’ Tr'ﬁ' ?}

= =
| when I receiw

foraver if .+ |

=X gESCHWTOTOSI RS T TGO A0 O0 oW

=7
1if7 &
i

=N
o
=]
o

L

2. Show how to program the right arrow to move the sprite forward.

i when right arrow key pressed

change x by

3. Pupils can try on their own to figure out how to program all of the arrow
keys to move the sprite up, down, left and right.

when right arrow - | key pressed [ when  up arrow key pressed

change x by change y by

when l=ft arrow | key pressed

change x by change ¥ by

|. key pressed .
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4. The next challenge is to use sounds to get your sprite to play a musical
scale when the space key is pressed. A possible solution is shown
here.

play sound meow
play sound meow | until done

stop all sounds

" when space ke;r pressed

play drum for beats BT e for beats

play note for beats
play note for beats
play note for beats
play note for beats
play note for beats
play note for beats
play note K3 for beats

rest for beats

play note IR for & beats

set instrument to

change wolume by EE)
set volume to O

volume

change tempo by

set tempo to B bpm

tempo

5. Finally students can introduce new sprites as shown in Lesson 3 of this
module. Using the commands of the sounds blocks palette an entire
band can be created and controlled by users. Students should be
encouraged to share their ideas.

»Extension activity
Spend a lesson having a battle of the bands competition to see who can
get Scratch to put on the best Stage Show.
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Drawing Shapes and Repeating

Lesson 1

Lesson 2

Lesson 3

Think Like a Computer

Students explore algorithms in more detail. Students will write and design
algorithms to draw pictures. Students have the opportunity to work with a
partner to make sure their algorithms are correct.

&

Printable Group Work
Resource

Could You Repeat That Please?

Computers are much better than humans at performing repetitive tasks.
Students are introduced to the idea of iteration/repetition in Scratch, by
drawing different shapes such as squares, triangles and circles.

= & @

Computer Projector Printable
Scratch Resource

Over and Over Again
Students know how to use Scratch to perform repetitive tasks and draw
different shapes. Repetition is explored in more detail in this lesson.

Printable Projector
Resource Scrateh

CD Resource
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Module 2 — Drawing Shapes and Iteration

Lesson 1 — Think Like a Computer’

Resources:
Pen and Paper for drawing pictures, Handout with Pictures 1 & 2 and
Algorithm 1 with Algorithm 1 Solution (Resource 1)

Key Vocabulary:
Algorithm, Testing

Description:

Students were introduced to algorithms in Module 1 Lesson 4. This lesson
explores computer algorithms in more detail. Two volunteers from the class
are asked to write the algorithm for drawing a traffic light and a snowman on
the board. The class will follow the algorithm and compare their results. All
students should draw the same images. Algorithm 1 is presented to students.
Again the class will follow the algorithm and compare their results. All
students should draw the same image. Students are asked to work in pairs to
design and write an algorithm for drawing a picture of their choice. Students
are asked to work in pairs to design and write an algorithm that moves from
the front door of the school to a mystery location.

Learning Objectives:

1. To understand how computers interpret instructions even if this means
that the outcome is unexpected.

2. To show that the person writing a computer program must have a very
clear understanding of what needs to be accomplished before writing
the computer program.

3. Once a computer program has been written it can be tested to make
sure it functions as expected.

Lesson Introduction:

Discuss whether it would be good if people followed instructions exactly. E.g.
what would happen if you pointed to a closed door and said “Go through that
door?” Explain that computers work by following lists of instructions, and that
they do exactly what the instructions say, even if they are incorrect (or
nonsensical). This lesson explores algorithms for drawing images. This lesson
shows the importance of writing and interpreting algorithms correctly.

Lesson Breakdown:
1. Students are given 3 blank sheets of paper each and asked to take out
a pen or pencil for a drawing exercise.

' This lesson is based on Computer Science Unplugged Activity 12 - Programming
Languages http://csunplugged.com
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2. Choose a student and give them the following image (Resource 1,
Picture 1). Ask them to write a set of instructions on the board to
describe how to draw the image.

O OO

— 1

3. Once pupils have attempted to draw the image from the description ask
them to hold up their drawings for one another to compare. Reflect on
the problems involving size and shape when drawing the shape.

4. Choose a student and give them the following image (Resource 1,
Picture 2). Ask them to write a set of instructions on the board to
describe how to draw the image.

5. Once pupils have attempted to draw the image from the description ask
them to hold up their drawings for one another to compare. Reflect on
the problems involving size and shape when drawing the shape.

6. Present students with the Algorithm 1 (Resource 1, Algorithm 1) and
ask them to draw the image following the set of instructions.

7. Once students have completed the task, ask them to hold up their
images for one another to compare.

8. Did all students draw the following image “Sailing by night”? Could the
algorithm be improved?
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Yo WK

9. Students are paired for the next activity. Each student must write an
algorithm for a drawing of their choice. They must not tell their partner
what their algorithm draws.

10.Students swap algorithms. When both students have completed
drawing they must compare the results and make sure they followed
the instructions correctly and drew the correct picture. If necessary the
algorithm can be refined until the most clear and efficient set of
instructions is produced.

11.Students are paired for the next activity. Ask students to write
instructions for each other about how to get to a mystery location in the
school by starting at the front door.

12.Students then test their partner's algorithm by trying to follow their
instructions to the mystery location. If necessary the algorithm can be
refined until the most clear and efficient set of instructions is produced.
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Resource 1

Handout with Pictures 1 & 2 and Algorithm 1 with Algorithm 1

Solution
Students are asked to write an algorithm on the board for the class for the pictures in the
handouts.





Picture 1

Describe how to draw this picture using written instructions only.

()






Picture 2

Describe how to draw this picture using written instructions only.






Algorithm 1

Follow the instructions in this algorithm to draw something.

1. Draw a rectangle.

2. From the centre of the rectangle’s uppermost longer side, draw a
straight line upwards perpendicular to the rectangle. This straight line
should be the same length as the longer side of the rectangle.

3. Draw a right-angled triangle on the right hand-side of the perpendicular
line.

4. Draw another triangle on the left hand-side of the perpendicular line.
This triangle should be a mirror image of the triangle drawn in step 3.

5. On the top of the page, draw three stars.





Solution to Algorithm 1

% WX






Module 2 — Drawing Shapes and Iteration

Lesson 2 — Could You Repeat That Please?

Resources:
Draw a Square Program (Resource 1)

Key Vocabulary:
Debugger, Iteration, Random Numbers, Script, Sprite

Description:

Students are introduced to the idea of iteration/repetition and loops in Scratch.
The students are given a set of commands and units of measurement on the
board. Students give instructions to a student to walk around the class, using
various commands. The Scratch program to draw a square is presented to
students and they must guess what it does before trying the script
themselves. The debugger is introduced for the square program and students
experiment by writing their own scripts to create different shapes in Scratch.

Learning Objectives:
1. To introduce students to the concept of iteration and loops in Scratch.
2. To allow students to experiment with drawing shapes in Scratch.

Lesson Introduction:

Reiterate the idea that computers need clear instructions to perform tasks.
Tell students they will follow certain instructions given by other students first.
They will then use Scratch to give the computer instructions to draw different
things.

Lesson Breakdown:

1. Place a chair in an area of the room where there is sufficient space to
move around and choose a student to sit in the chair.

2. Write a series of commands on the board e.g. stand, sit, walk, turn as
well as units such as steps and degrees.

3. Start by giving instructions to the student to stand, turn a number of
degrees, walk a number of steps etc. Ask some of the other students to
give similar commands.

4. Once the previous activity is finished, give students a copy of the Draw
a Square Program from Scratch (Resource 1) and ask them to figure
out what it does.

5. Ask the students to create the script themselves in Scratch to see what
it does.

6. Explain the commands hide, clear, pen up, pen down, set pen colour
to, and pick random number as described in the following diagram.
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dorrror] @@ o File Edit share Help

Motion control I E spritel

Looks Sensing a N

This clears the stage. szbts 4

ﬁ;hen clickad

move steps

s This hides the cat sprite
Sleon before drawing of square
[En begins.

sat pen color to pick random [ to EE)
gwtex@vrB The pick random command

This lifts the pen.

point in direction EIRG
o e sets the colour of the pen for

~ This lowers the pen so Forr T drawing the square to any
drawing can begin. an random number between 1
move EN[ steps _
gotox: @ v: @ e e and 100. 1 = red colour and
B e 100 = blue colour.

glide 8 secs to x: @ v: @ This tells you at what
position on the stage the
hange Ly drawing will start. «i-375 yi-258
s New sprite: {,:/ i~ '7:{

set x t
This is the repeat loop that
change
draws the square.

set y to wy

if on edge, bounce -

x position
¥ position
direction

Spritel

7. Introduce students to the debugger or single stepping in Scratch. The
debugger highlights the code step by step as things happen on the
stage. Explain that this is useful if students do not understand a script
or if there is a problem with it. The diagram below shows how to start
the debugger:

Sofoordil @ B 3 File Edit Share Help
Undelete
Motion Control Start Single Stepping
Look oy _Set Single Stepping...
ooks Sensing
Compress Sounds. ..

Sound Operators Compress Images...
Pen Variables Show Motar Blocks

gy

—
when clicked
hide

turn G- degrees clear

turn § € degrees pen up
set pen color to [pick random [ to L)'

point in direction Elikd gotoxi @ v: @

Tice Q) arans

pen down
point towards e
repeat )
60-0 move steps
go to x: @ y:
turn & EB) degrees

go to FuEt EY secs
=

glide E secs to = @ v: @

change x by x1-367 y:193
New sprite: S’.:/ ﬁ ?:1'
change y by &

set y to [@ X7 ]

Spritel
if on edge, bounce -

x position
y position
direction

set x to [@

8. The diagram below shows how to stop the debugger:
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"Jr:f‘,r\,r_rf_}'}_[ & =S Edit Share Help
Undelete
Eoticw Control ol | Stop Single Stepping

Lok e Set Single Stepping. ..

Compress Sounds. ..

Sound Operators CDI’HEFESS Images..‘

Pen Variables Show Motar Blocks

when clicked
move @) steps

turn G degrees
turn b degrees

point in direction ElRd

point towards

e T R
t o F s
sotox @y @ e

go to

glide B secs to = @D v: @

change x by w1-452  y: 184
set x to @
change y by

set y to [

if on edge, bounce -

x position
¥ position
direction

Spritel

9. Ask students to draw a triangle, a pentagon and a circle. See following
diagrams for solutions:

Triangle:
.-"when clickad

hide

clear

pen up

change pen color by [ pick random [} to
sat pen size to

go to x: [ y: [

point in direction EEIRJ

pen down

:IEIEEIt
mowe steps
turn G degrees

wait S8Cs
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Pentagon:

when clicked

hide
clear
pen up
zet pen color to [ pick random [ to
sat pen size to [}
go to x: [ y: [
point in direction EEIEJ
pen down
:Eneat
move [Ei) steps
turn 3 degrees
::;t 585

Circle:

. when clicked

hide

clear

pen up

set pen color to | pick random [} to
set pen size to

go to x: i) v: [

pen down

repeat

mowe steps
turn G degrees

10.Ask students to draw a circle and hexagon side by side.
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Circle and hexagon side by side

Irwhen click;;:l__

hide

clear

pen up

set pen color to
set pen size to

go to x: [} v: [

pen down

repeat
move steps
turn G degrees

pen up

change x by

pen down

I‘E_pE-EIt &
nmove steps
turn G E) degrees

The script above changes the x value by 200 while the pen is up so that the
hexagon shape is drawn beside the circle. Encourage students to experiment
with these shapes.

»Extension activity

Ask students to draw something interesting using 4 or 5 shapes. They can
use different pen sizes and different colours e.g. a house, a car or a smiley
face.
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Draw a Square Program
Students are asked to figure out what actions the Scratch script performs. They then build the
script using Scratch.

15





Look at the script from Scratch below.
Can you figure out what it does?

Hint: Imagine you are a sprite walking around the stage receiving these
instructions.

.:-..1.-}hen = .-:Iitk'ei:l.
hide
clear

pen up

go to x=: [ v: 1)

pen down

Eﬁﬁﬁ_at".ﬂ'ﬂi
Bt steps
turn (¥ ER) degrees

wait 0 secs.
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Lesson 3 - Over and Over Again

Resources:

Nested loops worksheet (Resource 1), Solution for drawing the 4 Shapes
Pattern (Resource 2), Solution for Coloured Nested Squares (Resource 3),
Solution for drawing Flower (Resource 4)

Key Vocabulary:
Iteration, Loops, Nested Loops

Description:

Students are introduced to the idea of a nested loop or a loop inside a loop.
This lesson is a follow-on lesson from Lesson 2, where iteration and the idea
of repeat loops were introduced. Students will create a simple script
containing nested loops and will then create various scripts to draw patterns
with different coloured shapes.

Learning Objectives:
1. To familiarise students with the notion of nested loops.
2. To allow students to experiment with drawing different shapes and
patterns using nested loops.

Lesson Introduction:
» Reiterate the idea of iteration as being repetition from the last lesson,
Module 2 Lesson 2.
e Tell students that today they will be using loops nested inside other
loops to create interesting shapes.

Lesson Breakdown:

1. Present students with Exercise 1 on the Nested Loops worksheet
(Resource 1). Ask the students to try the script to see what happens.

2. Ask them to use the debugger/single stepping to slow things down if they
are unsure of what is happening in the script. They can do this by clicking
on the extras button, and choosing Start Single Stepping from the drop-
down menu, before clicking the green flag.

3. Discuss the idea of nested loops or a loop within a loop from the triangle
and pentagon example on the sheet. Students should realise that the outer
loop removes the need to rewrite all code inside the loop many times. This
reduces the amount of code overall.

4. Ask students to modify the program by changing the colour of the shapes
in the loop and to change the number of repetitions of the outer loop to 3.
They should notice that the triangle and pentagon are drawn 3 times.

17
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5. Show students the Scratch file “Solution for drawing 4 Shapes Pattern”
(Resource 2) (See screenshot of this solution below). Ask students to draw
this pattern using 4 shapes: triangle, pentagon, hexagon and circle. Ask
them to make the shapes overlap as in the solution. All shapes have been
drawn individually in  the  previous lesson, Lesson 2.

Scripts | Co

This loop repeats all
the instructions inside

it so that the shapes
are drawn 5 times.

clear

pen up
set pen size to

97t S ek A These repeat loops

draw a triangle , a
pentagon, a hexagon
ove €D steps and a circle

rn G degrees
£ B

**Note that the pen
o up command is used
maé steps before the x /y 7
position is changed [
so that the pen can
move to a new
location before spritel
drawing again . 1 seripr

This changes the x and
y value so that the set
of 5 shapes are drawn
in a different location

each time.

This changes the
colour of the pen so
that each set of shapes
------ is drawn in a different ,
random colour .

Students may be given hints as follows:

e Tell students they should clear the screen and hide the current
sprite each time the green flag is clicked at the start.

» Tell students they must have an outer loop to repeat the drawing of
each shape 5 times.

* Give hints about sides and angles if necessary i.e. the angle for
each shape = 360 divided by the number of sides e.g. For a
triangle, the number of sides = 3 and the angle = 120 degrees (3 x
120), for a pentagon, the number of sides = 5 and the angle = 72
degrees (5 x 72), for a hexagon the number of sides = 6 and the
angle = 60 degrees (6 x 60) and a circle = 360 degrees (360 x 1).
Also remember not to move too many steps for each side e.g. 50
steps is a good start so all shapes will fit on stage.

» Tell students that before drawing the first triangle on the first row,
the x and y position needs to be set. Before drawing the pentagon
on the first row, the x position needs to be changed. Before drawing
the hexagon on the first row, the x position needs to be changed
again and before drawing the circle on the first row, the x position

18
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needs to be changed once again. Changing the x position each
time makes room for the next shape to be drawn.

e Tell students to remember to use the pen up command before
changing the x position when moving to draw their next shape and
not to forget to use the pen down command again before they begin
to draw that next shape.

» Tell students that once they have drawn the first row of 4 shapes,
they must change the x value to return to the start of the next row of
shapes. They must also change the y value to move down the page
before they begin to draw the first shape in the next row of shapes.
Students will also change the pen colour when drawing a new row
of shapes.

6. Ask students to draw the shape below, using 3 loops as illustrated in the
solution below. This drawing is in Exercise 2 on the nested loops
worksheet (Resource 1).

Finally this loop means that all

the instructions inside the loop
are repeated again to forma [~

similar 4-squared shape (in red

on stage)

Sprite3

move D) steps

turn G degrees

hide
turn & degrees set pen size to )

_ This loop creates the square
Lozt e containing 4 of the small
point towards squares (in purple).

go to x: B v: EL) I

go to

This loop
glide €8 secs to x: vi L] 5 creates the first
small square .

New sprite: 7}{‘{ 7"'":1' 7?,}

change x by i) x:114  y:-398

turn & EE) degrees
sy -

change y by g1 P
ge v by €0 hange pen color by /pick random €3 to

set y to @ hange x by
hange y by

if on edge, bounce

N

=]
x position
- hs changes the (xy) position This changes the pen colour for
for the second shape (in red) to the second shape .

be drawn in a different part of
the stage .
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Students may be given hints as follows:
* Ask students to draw one of the small squares first. The following
image illustrates how to create a script for this.

In the first part of their script , students
should clear the stage and hide the
current sprite before drawing . They can

then use the pen up command , move to a

location on stage , (0,0) here, and use the

set pen size to @ pen down command to begin drawing .

pen up

gotox: @y: 0

point in direction ElLJ

pen down

Py i This loop will draw
Edpast L)1) .
e T Ea the first small square
turn v CD) degrees as shown on the
e ——— stage.

New sprite: ﬁt/ 'i/:t' 9:(

* Ask students to draw 4 small squares together, using another repeat
loop (nested loop). The following image illustrates how to modify the
previous script.

clear This repeat loop is placed
S outside the first repeat loop .
S e ) This will create 4 small
gy squares as shown on the
go to x: ﬂ H a .
S e stage i.e. the small square
point in direction m ) . )
from the previous illustration
is drawn 4 times.

move ) stepa It is important to include a turn of
turn (o m degrees

e 90 degrees after each small
turn & €] degrees square is drawn to change
direction for the drawing of the
next small square .
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» Ask students to draw the final shape and, if necessary, prompt them to
use a final loop outside the other 2 loops to draw the previous shape
twice, as shown in the following image.

’s:rlnt: Costumes | Sounds

clear

hide

set pen size to a
pen up

:::: : P:‘a ".0-) [ The final loop is added to

Ay the script. This allows the
i shape with the 4 small
: squares to be drawn
repeat ) twice as shown on the
move m steps Stage .
A turn G El) degrees

Before drawing the second shape with
4 small squares, it is important to use
SRR 0 gl B the pen up command before moving to
change x by ETT) a new (x,y) location on the stage . It is
change y by €TI0 also possible to change the pen colour
before using the pen down command to
start drawing again .

wi-345

The Scratch solution file (Resource 3), which contains the entire script, may
be shown to the students once they have tried the problem.

=

Ask students to draw the shape in Exercise 3 on the nested loops worksheet
(Resource 1). They will use 3 nested loops.

The Scratch solution file (Resource 4), which contains the entire script, may
be shown to the students once they have tried the problem.

Students may be given hints as follows:

* Ask students to draw one side of the first petal as shown in the
following image to get started. It is important that they start at a specific
point on stage i.e. (0,0) in this example, and that they hide the current
sprite before beginning.
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Make sure to start at (0,0)\

on the stage so there is
enough space for the

drawing . At the start, clear
the stage, hide the current
sprite, and set the pen size
before using the pen down
command. )

set pen size to B
pen down
point in direction m
F o T This loop draws one side
f mu‘ve steps Of the fIrSt petal . It IS
turn G @ degrees necessary to move just a
g - few steps and turn a few
degrees each time to get
the arch as shown on the
stage.

« Ask students to use a repeat loop to draw the other side of the petal, as
shown in the following image. They must remember to turn 90 degrees
to change direction before drawing the other side of the petal, as
shown.

clicked
go.tn x Q ¥ m

clear

hide

This loop can now be added
T outside the first loop to draw
point in direction (g the other side of the petal , as
repeat @ shown on the stage i .e. the
epeat () | loop which draws one side is
| move ED steps repeated twice . You must turn
s s BT 90 degrees first, once the first
turn G () degrees side is drawn , to change
i) direction for the drawing of the
second side of the petal ./

Mew sprite: .T}f 'il:( ?:1'

set pen size to a
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» Ask students to use a final repeat loop to draw each petal 6 times, as
shown in the following image. They must remember to turn 60 degrees
to change direction before drawing each new petal, as shown.

-

The final loop can now

be added outside the
clear first 2 loops to draw
hide each petal 6 times.

o b0 Wen o B You must turn 60
pen down

et bt direction (1D degrees egch t.ime , to
B change direction for

BT the drawing of the next
(repest €@ petal. The angle (60

[ mvove: €T) steps degrees) = 360
LR s ER T divided by the number
| emde -.| of petals. If we wanted
WSSl to draw a flower with 8
esd o ks i petals the angle would
AT be 360 divided by 8 =
45 degrees.

Stage

wi-34%
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Nested loops worksheet
Exercise 1 contains a mystery script. Students write Scratch programs to draw the shapes in
Exercise 2 and 3.

24
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Exercise 1

Build and execute this script and see what happens...

. when clicked

hid=
clear
pen up
change pen color by [ pick random E§) to
set pen size to
go to ¥:
point in direction ks
:E:reat

pen down
:IEIEEIt

move i) steps

turn G degrees

pen up

change x by

pen down

:Ejeat
move steps
turn G degrees

pen up
change x by
change y by
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Exercise 2

Create the shape below using nested loops.

Exercise 3

Create the shape below using nested loops.
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Resource 2

Solution for drawing the 4 Shapes Pattern
Scratch file with a possible solution for drawing the 4 shapes (triangle, pentagon, hexagon
and circle) pattern.

©

CD Resource

“M2L3R2 Drawing 4 Shapes Pattern.sb”
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Solution for “Coloured Nested Squares”
Scratch file with a possible solution for Exercise 2 from Resource 1.

Q)

CD Resource

“M2L3R3 Coloured Nested Squares.sb”
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Solution for drawing Flower
Scratch file with a possible solution for Exercise 3 from Resource 1.

Q)

CD Resource

“M2L3R4 Flower.sb”
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Module 3
Searching and Sorting

Lesson1 Where are you now?
Computers perform searching tasks all the time. In this lesson students will
play a game and adopt strategies, similar to those used by computers, to
search for an opponent’s Battleship.

O & &

Projector Group Work Printable
Resource

CD Resource

Lesson 2 Me First! Sorting
Computers are good at sorting vast amounts of information, such as
financial data stored by banks. Students are introduced to the idea of
efficient sorting. They perform a basic group activity to sort students by date
of birth. They are introduced to 3 methods of sorting, using videos and a
deck of cards.

O @& &

Projector Group Work Printable
Resource

Lesson 3 CSI - Finding Information on the Internet
Students are introduced to the various ways to search for information on the
Internet. They follow an Internet treasure hunt to find answers to questions
on various topics. Students learn how to evaluate the relevance and
reliability of websites, using a Website Evaluation Form.
= i

O @& &

Projector Group Work Printable Computer Internet
Resource

CD Resource

CD Resource

P M
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Lesson 1 — Where Are You Now?'

Resources:
Battleships Game Packs (Resource 1), Searching For Information Using a
Computer (Resource 2)

Key Vocabulary:
Linear Search, Binary Search, Hash Tables, Search Key

Description:

Students will play a game where they have to search for an opponent’s
Battleship to win. There are 3 versions of the game. The best strategy for
game 1 is use of linear search. For game 2 the best strategy is a binary
search. Game 3 uses a hash table to store the battleships. When the games
are completed the differences between the 3 methods are presented and
discussed. Uses of these searches by computers in our everyday lives are
also outlined.

Learning Objectives:
1. To understand how to perform linear searches, binary searches and
searches involving hash tables.
2. To understand how computers would process the 3 types of searches,
and to understand when it is appropriate to use each type of search
method.

Lesson Introduction:

Computers are often required to find answers to questions or look things up in
large collections of data. It is tempting to think that the machine might as well
simply search through all the data until the desired item is found (Linear
Search). However, even on very fast computers, this is prohibitively slow in
practice, because the quantities of data involved are often very large. This
activity introduces the ideas underlying two widely-used techniques (Binary
Searching and Hashing) that enable computers to search for data very
quickly.

Lesson Breakdown:

1. Group the students into pairs. Each student is given a game pack (Re-
source 1). One member of each pair receives Game Pack A; the other
receives Game Pack B. They should not show their sheets to each oth-
er.

2. For game 1 Battleships sheet 1A should play against Battleships sheet
1B.

' This lesson is based on Computer Science Unplugged Activity 16 - Searching Algorithms
http://csunplugged.com
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. Each student circles one of the 26 battleships on the top section of
their game sheet, and they tell their partner its four-digit number. This
is “their” ship that the other student must try to “sink.” E.g. on Battle-
ships Sheet 1A if the ship with the letter “U” is circled then the partner
should be told that the number of the ship is 4932.

. The students then take turns guessing where their partner’s circled
ship is. They call out the letter corresponding to a location (A to Z), and
their partner tells them the number of the ship at that letter. If the per-
son who fires a shot “misses,” they cross out the corresponding un-
numbered ship on their sheet. E.g. If player B guesses battleship “C”.
Player A (Player A uses Battleships sheet 1A) calls ship number “3214”
and “miss”. Player B (Player B uses Battleships sheet 1B) will note
“3214” and a “miss” on ship C that is located on the bottom section of
their Battleships sheet.

. The game finishes when both students have located their partner's
ship. Their score for the game is the number of “shots” they fired (i.e.
guesses they made), which is recorded on the game sheet. The spare
sheets 1A’, 1B’ can also be used for this activity. They are provided for
students who would like to play more games.

. Once the students have finished this game, it is helpful to have a class
discussion. Collect the scores. Point out the minimum and maximum
number of shots fired, and ask what are the minimum and maximum
possible (they are 1 and 26 respectively). Linear searching was used to
complete this game.

. For game 2 sheets 2A and 2B are used. The rules for this version of
the game are the same. Explain to the students that because the num-
bers on the ships are now in ascending order a different strategy
should be used to try and win the game more quickly. E.g. Player B is
trying to hit Battle ship number “3972” and makes a guess of battleship
“‘M”. Player A (Player A uses Battleships sheet 2A) calls ship number
“5031” and “miss”. Player B (Player B uses Battleships sheet 2B) will
note “5031” and a “miss” on ship “M” that is located on the bottom sec-
tion of their Battleships sheet. Player B will guess a letter lower than
“‘M” for their next guess as their target battleship “3972” is less than
their guess of “56031”. Sheets 2A’ and 2B’ can be used to play a second
game.

. After the game ask if the students think this game was easier than the
first one. They should discover that, in this new version because the
ships numbers are in order they are able to cross off several ships with
one “shot.” The best strategy is always to choose the middle of the re-
gion that must contain the ship. This is called binary searching. At each
stage of the search you can eliminate half of the data that you are
searching. Each shot halves the number of locations that the ship
might occupy, and so we quickly narrow down its location. If the
strategy is applied correctly, any ship can be found in five shots.

. The third game, on sheets 3A and 3B, uses another strategy for locat-
ing ships quickly. Knowing the number of a ship, you can calculate
which column (0 to 9) it is in. This is done by summing the digits of the
ship number and taking the last digit of the result. An example comes
with the handout. To locate a ship numbered 2345, add the digits
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2+3+4+5, giving 14. The last digit of the sum is 4, so that ship must be
in column 4. You must then guess which of the ships in column 4 is the
one you are searching for. This searching technique is called hashing.

10. Collect and discuss the scores as before. Check that the students have

11.

realised that the new strategy is often faster than the previous one, but
if there were a large number of ships in a column then it could still be
slow to find the right ship in a chosen column. Ask which ships would
be very quick to find (the ones that are alone in their columns) and
which would be hard to find (the ones whose columns contain lots of
other ships).

Once finished go through the PowerPoint presentation “Searching for
Information Using a Computer” (Resource 2). This compares how com-
puters would perform using the 3 types of searches investigated by the
games, linear searching, binary searching and hashing.
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Resource 1

Battleships Game Packs

A set of sheets for the battleships game.
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Example: To locate a ship numbered 2345, add the digits 2+3+4+5, giving 14. The last digit
of the sum is 4, so that ship must be in column 4. The sheets are arranged so that the rule

works for all ships.





Number of Shots Used:

My Ships

9

2(35
s
7 =4

an X

-F90
- B
o F

3 t
B 3

LY i
F ~—‘I.!ﬁ:!!' ] w" ot

G 2583 K ada’ N 215" Q 2806’

ik
- B

Number of Shots Used:

Your Ships

3A





Player B Pack

dl

Z A X M A N 1 S

_umm mubr_m u_o Lmn_E:z






Al

Z A X M A N 1L S 49 0 d O N

_\,_._v__..H_._Gu_mn_UM<

\P3SN SI0YS JO JoqUINN sdiys 1noA

N>x>>>=hm~_on_cz
HB OT6 PO i%

:Pasn S10US Jo QNN sdiys A





_umm: ﬂo:m u_o Lmn_E:z






";pasn S10US JO JoquINN sdiys A





i%w>

8

ﬂ%o
n%u

%.m_
$<

:pasn S10UsS JO JagquinN

sdiys 4nox

£I6L X

RN%N ?

hmm;

1.“'!
8

6104\

..__..-

a2

€055

Ty
L

ERD
i.. A\
bﬁ?o

e
)

sy

mmomﬁw_\,_

0506\

1-“ —=
14

0002

&5

&5

HTST\H

L

/S01G\ 5

T A

&5

e

&5

6159\ 3

L

1.

ALTY8\ )

et

BLYT\ g

L

80€6\ vy

du-.l

:pasn S10YS JO Joquiny

mn_:._m >_>_

Example: To locate a ship numbered 2345, add the digits 2+3+4+5, giving 14. The last digit
of the sum is 4, so that ship must be in column 4. The sheets are arranged so that the rule

works for all ships.
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Resource 2

Searching for Information using a Computer
A PowerPoint slideshow guides the entire lesson

Q)

CD Resource

“M3L1R2 Searching for Information Using a Computer.ppt”
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Slide 1

Slide 2

Slide 3

Lero RO UNDD JEETIN

nnnnnnnnnnnnnnnnnnnnnnnnn

Mobile Phones ‘u?
can query the Fg
amount of £

credit remaining.

Why do Computers Need

to Perform Searches?
Some Examples

Bank tellers On-line music
need to look up stores are
the balance E !é“ able to find
for a customer’s E the songs sung
account number by a given artist.

Get a Search Key
For Example Ny W
+Phone Number
*Bank Account number
«Song Artist/ Song title

m

How do Computers
Perform Searches?
The Method

Locate Information Related to the Search Key

For Example £

«Amount of Credit Remaining
«Account Balance o
«Songs available for download

sung by that Artist

Computers are  constantly
performing searches to answer
our questions.

E.g. How much phone credit do
| have remaining?

What is my bank balance?
Show me songs from my
favourite band that are
available for download?

Computers can store lots of
information. They need a
method to sift through this
information and locate what is
required.





Slide 4

Slide 5

Slide 6

Game 2

Binary Search

Game 1
The linear Search N
Go straight through a list 2
=

Types of Searches?
Some Examples

Game 3

" dg* Keys in a hash
L tables

are associated

Divide and Conquer with values

R

Computers work very quickly.

How efficient is a linear search?

E.g. Imagine starting at the first
page of the phone book and
checking every page until you find a
phone number for a man called
John Williams.

Your items must be sorted in order for a
binary search to work.

It is similar to how people locate
information in a dictionary.

In the phone book example, a book with
1 million names can now be searched
with @ maximum of 20 probes, which
might take two hundredths of a second—
hardly noticeable.

The battleships games from
the lesson used 3 different
types of searching strategies.
This is a very quick reminder of
how we searched using these
strategies. The following slides
will explain the methods used
in more detail.

Even though computers are
getting more and more efficient
as technology advances, a
linear search can be very slow.
E.g. Imagine starting at the first
page of the phone book and
checking every page until you
find a phone number for a man
called John Williams. Even if it
took just 1000th of a second to
check each name it could take
a few minutes to identify the
number you are looking for
using a linear search.

Using a binary search we
check the middle item of the list
to identify which half the search
key is in. The process is
repeated on each successive
half until the list has been
narrowed down to just one
item.





Slide 7

Slide 8

Number of Items in a list Number of comparisons
required in a binary search

2! 2 1

2 4 2

2 8 3

2 16 4

2 256 8

21 4096 12

2 65,536 16

20 1,048,576 20

2% 1,073,741,824 30
P

Data is stored at a specific location based on a
hash function. Our game used a hash function to
identify a column number for a ship. This column
number (Hash Key) was created using the final
digit of the sum of the digits of a ship’s number.
As you have seen, it was slow to find the right
ship in a chosen column if there was a large
number of ships in a column. However, it was
very quick if there was just one ship in a column.
Hashing can be used for searching through lists of
unsorted information. For example the Hong Kong
Book.

;:J,=7 *?’ =14

From this table you can see
that the number of
comparisons required for each
search equals the log of the
number of items being
searched.

e.g. log.16 = 4, 10g.256 = 8
etc...

The time efficiency of the
search depends on the number
of comparisons used to locate
the search item.

Until quite recently, the Hong
Kong telephone  directory
worked like this: names were
sorted into groups according to
the number of strokes they
contained, and having found
the right group, you had to
scan through it to find the
name you wanted.

Computer programmers
usually use some version of
the hashing strategy for
searching, unless it is
important to keep the data in
order, or if an occasional slow
response is unacceptable—as
in a life support system.
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Lesson 2 — Me First! Sorting

Resources:

Bubble Sort Video (Resource 1), Selection Sort Video (Resource 2), Quicksort
Video (Resource 3), Sheet with Cards (Resource 4) or a deck of cards, Files
Worksheet (Resource 5), Bubble Sort versus Selection Sort in Scratch
(Resource 6)

Key Vocabulary:
Sorting algorithm, Bubble Sort, Selection Sort, Quicksort / divide and conquer

Description:

Students are introduced to the idea of sorting. They perform a basic group
activity to sort students by month of birth. They are introduced to 3 types of
sorting methods: bubble sort, selection sort and quicksort using 3 short
videos. Note: If there are problems playing the videos in a particular player, it
is possible to download the VLC Media Player from the website
http://www.videolan.org/vic, as explained in Module 1, Lesson 1. This player is
capable of reading most audio and video formats. Selected students perform
each of the 3 types of sorts in turn, using either Resource 4 or a deck of
cards. The 3 types of sorting methods are discussed and their efficiency or
lack of efficiency is discovered. For the extension activity, students may then
sort a number of computer files on paper, using Resource 5.

Learning Objectives:
1. To introduce students to the idea of sorting data in order.
2. To familiarise students with a number of sorting algorithms so that they
understand that effective algorithms allow humans and computers to
sort data faster.

Lesson Introduction:

Remind students that algorithms are sets of instructions to solve problems.
Tell students that computers often order data, whether alphabetic, numeric, or
by date. Many clever algorithms have been devised for putting values into
order efficiently. If you use the wrong method, it can take a long time to sort a
large list into order, even on a fast computer. Fortunately several fast methods
are known for sorting. In this activity students will encounter different methods
for sorting, and see how a clever method can perform the task much more
quickly than a simple one.

Lesson Breakdown:
1. Discuss the computer science meaning of sorting (usually putting
something into numeric or alphabetical order) and see if the students
can think of places where putting things in order is important (such as
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names in the telephone book, entries in a dictionary, the index of a
book, the books on the shelves in a library, the letters in a postal
worker’s bag, names in an address book, a list of files on a computer).
Ask students to think about the consequences if these things were not
in order (usually the problem is that it takes a long time to locate an
object in an unsorted list). A linear search is usually required if the
data is not ordered in some useful way (e.g. find a person’s name in a
phone book given their phone number).

Point out that sorting lists helps us find things quickly, and also makes
extreme values easy to see. E.g. If you sort the marks for a class test
into order, the lowest and highest marks become obvious.

Divide the class into small groups of between 6 and 10. Tell the
students that they must organise themselves in a line in ascending
order by month of birth. But the one constraint they have is that they
cannot speak to each other for the duration of the exercise. This
means they will have to use hand gestures etc. to decide on the order.
Once the activity has been completed by all groups, check the order
by asking students to give their month of birth. Discuss the method of
ordering the students used. Ask them how many comparisons they
made before they were ordered correctly.

The students can now perform the same activity as a class. Once
completed, discuss the difficulties arising when there is a larger
amount of data involved and how efficiency may have been affected.
Ask the students if they can suggest a more efficient method e.g. If
one person holds up 6 fingers for the month of June and all others with
birthdays in June go to this student’s location.

Present students with the 3 videos on sorting (Resources 1, 2, 3):
Bubble Sort, Selection Sort and Quicksort. Outline to students that
these videos show sorting as processed in a methodical fashion like a
computer. This is illustrated on a smaller scale using 8 playing cards,
and discussion will follow after each video about how efficient each
solution is on a larger scale. Bubble Sort works by repeatedly
stepping through the lot of cards to be sorted, comparing 2 items at a
time and swapping them around if they are in the wrong order. This is
the least efficient method of the 3 although it works well enough for a
small amount of data. Selection Sort works by examining all the cards
on the table until the smallest value card is found. This card is then
moved to the first position and the card that was already in the first
position is placed in the gap. The remaining cards are continuously
scanned in this manner, swapping the smallest card from the
remaining cards to the second position, third position etc, until all
cards are in ascending order from left to right. This is a more efficient
method than bubble sort. Quicksort works by choosing a random card
from a bundle and placing it in the centre of the table. The other cards
are placed to the right or left of this card, depending on whether they
are lower or higher than the card. A card is then chosen from one of
these bundles and that bundle is sorted in the same manner, as is the
last bundle. Quicksort is the most efficient method (divide and
conquer).

23





Module 3 — Searching and Sorting

10.

11.

After each video, ask 1 student to sit at a table at the top of the class
and to perform a particular sort on a selected number of cards
(Resource 4 or a selection of cards from a deck of cards).

Note: Ensure the cards are shuffled before starting this activity.

Ask another student to record the number of moves / comparisons
they make before they manage to put the cards in the correct order for
each method above.

Revise the efficiency of each method. Remind students that computers
use algorithms to sort data in order, and that it is clear from the 3
methods described in this lesson that a clever method can perform the
task much more efficiently than a simple one.

Finally, show students a Scratch implementation of Bubble Sort versus
Selection Sort, using the Scratch file
PiratevsNinjaBubblevsSelection.sb (Resource 6). In this game, a
pirate character performs a Bubble Sort on 5 numbers and a ninja
character performs a Selection Sort on 5 numbers. This is repeated 4
times until a winner is declared. The winner is the character who
performs the most efficient sort on the 5 numbers. You must select the
5 numbers for the characters to sort. Click on the ‘Show project notes’
button (see Module 1, Lesson 2 for instructions on how to locate this
button) once you open the project in Scratch to see instructions on
how the animation works. Explain to students that they do not need to
understand the scripts at this stage as they are complex for a beginner
in Scratch but that maybe when they have more experience in Scratch
they will be able to design their own implementations of the sorting
methods discussed in this lesson.

—

. Give students the Files Worksheet (Resource 5). The cards list the

drive letter, file location, file name and extension. Ask students to "sort
them", stating that there will be many different ways to sort the cards,
for example:

+ by drive letter

« by folder

+ alphabetically by file name

« alphabetically by extension

- those with suitable file names

« those saved in suitable locations

As a further extension activity the students could attempt to write an al-
gorithm in simple English for the bubble sort algorithm.

Example of a bubble sort could be:

1. Compare first two elements.

2. If they are not in order, swap them.

3. Step through the list and compare next two elements.

24





Module 3 — Searching and Sorting

4. Repeat steps 2&3 until you reach the end of the list.

5. Repeat steps 1-5 until no swaps are required.
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Resource 1

Bubble Sort Video
A video that displays the Bubble Sort method, using a deck of cards.

Q

CD Resource

“M3L2R1 Bubble Sort.mpg”
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Resource 2

Selection Sort Video

A video that displays the Selection Sort method, using a deck of cards.

Q'

CD Resource

“‘M3L2R2 Selection Sort.mpg”
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Resource 3

Quicksort Video

A video that displays the Quicksort method, using a deck of cards.

Q)

CD Resource

“M3L2R3 Quicksort.mpg”
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Resource 4

Sheet with Cards

A sheet with numbered cards to be cut out (alternatively use a deck of cards).

29
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Resource 5

Files Worksheet

Worksheet with 12 computer file cards for use with the Extension activity. These can be cut
out before sorting.

31





The cards can be cut out before sorting begins.

S:\STUFF.MAGIC.JPG

S:\STUFF\FOOTBALLSCORES.XLS

SI\STUFF.TXT

H:\SUBJECTS\SCIENCE\BEACH.PPT

H:\PERSONAL\PLAN.DOC

H:PERSONAL\MUMS.DOC

H:\SUBJECTS\SCIENCE\FROGS.JPG

H:\SILLYSOUND.MP3

S:\FRIENDS.JPG

H:\THINGS.TXT

S:\STORIES.DOC

S:\BEETLES.BMP

H:\PERSONAL\MATHSTEST.XLS

H:\SUBJECTS\MATHS\SCIENCEPROJECT.DOC

S:SCHOOL\PROJECT.HTM

H:\SUBJECTS\MATHS\SETS.TXT

jo





S:\SCHOOL\PICTURE.BMP S:\SCHOOL\RESEARCH.HTM

S:\BASKETBALLPROJECT.PPT H:\PRIMARYCOLOURS.BMP
H:\SCHOOL\TREES.DOC S:\SUBJECTS\MATHS\FRACTIONS.XLS
S:\SUBJECTS\MATHS\PROJECT.BMP H:\PERSONAL\PIN-NUMBERS.TXT
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Resource 6

Bubble Sort versus Selection Sort in Scratch
A fun implementation of Bubble Sort versus Selection Sort in Scratch.

©

CD Resource

“M3L2R6 PiratevsNinjaBubblevsSelection.sb”
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Lesson 3 — CSI
Finding Information on the Internet

Resources:
CSI - Finding Information on the Internet (Resource 1), Internet Treasure
Hunt Activity Sheet (Resource 2), Website Evaluation Form (Resource 3)

Key Vocabulary:
Search engine, Boolean search, Spider

Description:

Students are introduced to the idea of a search engine and the various ways
to search for information on the Internet. Students engage in an Internet
treasure hunt to find answers to questions on various topics. Students learn
how to evaluate the relevance and reliability of websites, using a Website
Evaluation Form.

Learning Objectives:

1. To introduce students to strategies on how to use Internet search en-
gines more effectively and to find information more easily on the Inter-
net.

2. To provide students with ways of evaluating the information retrieved
on the Internet and to decide what is relevant and reliable.

Lesson Introduction:

» Tell students that today they will look at different ways of searching for
information on the Internet.

» Ask students what search sites they have used when looking for in-
formation on the Internet. Ask students what they like about these sites
and ask them to explain why they use them? Reasons for using the site
may or may not be related to its search functions.

» Ask students why is it a good idea to try more than one search site?
(Because no one search site covers the entire Web. Also, search sites
offer different search options.)

Lesson Breakdown:

1. Start PowerPoint presentation (Resource 1).

2. Explain the term “search engine” to students and tell them that every
major search engine has information about millions and millions of
World Wide Web sites. At the click of a button, a search engine sorts
through what it knows and lists the sites it thinks are relevant to your
search. In some ways, a search engine is like a well-trained dog. It will
fetch what you want, but only if you use the right commands.
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w

Explain how search engines use spiders, special programs which
‘crawl” the Internet methodically and store information about web
pages. Each time a web page is updated the spider will detect this and
store the new version of a web page. When you perform your search it
is this data stored by the spider that is used to construct a response to
your search. This is why the response times to your search queries are
SO quick.

Explain to students that when entering key words into the search box of
a search engine site, more words are better. Adding more key words
helps the search engine put the results that are most relevant to you on
the first page of the search results screen and fetches fewer hits.

Ask students if they can name any search engines e.g.
http://www.ask.com

http://www.google.com

http://search.yahoo.com.

Note: Some search engines will redirect the user to a local version of
the search interface e.g. (www.google.ie).

Firstly ask students to search for something that interests them on one
of the search engines mentions (e.g. their school, local clubs, favourite
singer etc.)

Explain to students that when they put inverted commas “ around a
few words or a phrase, the search engine will only retrieve documents
in which these words appear side by side. E.g. “transition year”. Ask
students to use a search engine such as www.google.com to search
for <transition year> without using inverted commas. Then ask them to
search for <transition year> using inverted commas. Students should
note the difference in the order in which the results are presented. You
should notice that searching for “transition year” should return more rel-
evant links in the first one or two pages of search results. Ask them to
note the number of search results on the screen for the two different
search terms. Students can repeat this exercise for other topics/search
terms of their choice. Note: Make sure that students can locate where
the number of results is displayed (usually top right-hand corner) on the
screen.

Explain the term Boolean Search. Explain that the operators in Boolean
searching will help the students to refine their search and to get more
relevant results. Explain that the Boolean operators And, Or, Not can
also be written as +, /, -.

Ask the students to conduct a search on a topic of their choice using
And (+) and NOT (-) commands in combination with key words, as well
as using the Or (/) command. The students type a plus sign (+) in front
of any keywords that must appear in the sites retrieved. Emphasise
that the more keywords added, the more specific the results will be.
Ask the students to type a minus (-) sign in front of keywords not
wanted in the sites retrieved. This strategy will also limit the number of
sites retrieved. Try this search item manchester +football or dublin
+shopping +street.

N.B. Make sure students type a space before the sign but not
between the sign and the word to which it refers.
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9. Ask the students to combine the inverted commas approach with the
Boolean operators e.g. “irish stew” +lamb will cause the search engine
to retrieve results where the words “irish stew” appear side by side and
the word “lamb” appears somewhere on the page. Students can try
other examples themselves.

10. Show students how to find a particular word on a long web page, using
the “Find on this page” function (Shortcut = Ctrl F).

11.Show students how to find particular images, using the images link on
http://www.google.com. For example they could search for images of
their own town or city and see what results are displayed.

12.Start Internet Treasure Hunt. Give students instructions on the activity
sheet (Resource 2). Students unscramble the first letters of all 8 an-
swers to find the magic word ‘Simulate’.

13. Students must now discover how to evaluate information on the Inter-
net. Tell students that respected books, magazines, and journals go
through many stages of development, involving authors, editors, de-
signers, proofreaders, peer reviewers and publishers. This means that
print resources contain accurate, useful information. Ask students how
they think the way information published on the Internet is different
from printed books, magazines, and journals? The idea is that anyone
can author and publish a website, while traditional publishing has many
layers of approval, including editing.

14.Ask students for suggestions on how they might decide if the informa-
tion on a webpage is reliable or trustworthy. Explain to students some
of the steps they can use to evaluate a webpage.

15. Give the students the Webpage Evaluation Form (Resource 3) and ask
them to evaluate a site of their choice from the Internet using this
sheet. Explain to the students how using this checklist may prevent
them from using poor quality sites and getting inaccurate or unreliable
information. Explain any questions students may find difficult.

16.Finally, using the 2 discussion questions at the end of the Website
Evaluation Form, ask students which questions on the Evaluation Form
they think are the most important and why.

Students may be divided into pairs to evaluate a site used regularly by one
of their classmates, using the questions on the Website Evaluation Form.
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Resource 1

CSI - Finding Information on the Internet
A PowerPoint Presentation to guide the entire lesson.

©

CD Resource

“M3L3R1 Finding Information on the Internet.ppt”
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Use inverted commas “” around a phrase
to limit number of results.

Enter the phrase transition year in
Google.

Now try it with inverted commas i.e.
“transtion year”.

How many results did you get each time?

A Boolean Search is made up of keywords
connected by logical operators AND (+), OR(/),
and NOT(-).

Named after George Boole, first professor of
Mathematics at Queen’s College Cork, now U.C.C.

Comguters cannot understand human language,
but they can match words.

By using a combination of keywords and boolean
operart‘ors you will improve the results of your
search.

Ask students to name any
search engines they know or
use.

When you put inverted
commas “ around a few words
or a phrase, the search engine
will only retrieve documents in
which these words appear side
by side. E.g. “transition year”.
Try entering the phrase
“transition year” into Google,
first without inverted commas
and then with inverted
commas.

Note the number of sites
retrieved each time.

George Boole was the first
professor of Mathematics at
University College Cork.

A Boolean search, named after
him involves using keywords,
together with logical operators
And, Or, Not.

Operators in Boolean
searching will help you to refine
your search and to get more
relevant data to your search.
Boolean operators And, Oir,
Not can also be written as +, /,

Using a combination of
keywords and boolean
operators will improve the
results of your search.
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Slide 8

Slide 9

Try the following examples:
Search for
“italian restaurants” +ireland.
Search for
ireland +football/hurling.

Search for
“Famous Irish People” —-sport.

Compare your results when you

don’t use *” or boolean operators.

Q

For longer pages the ‘Find on this Page’
function helps you to find words on a
page.

Click on the magnifying glass and choose
‘Find on this Page’ from the menu.

Type the word you want to find and it will
be highlighted on the page.

You can also use the shortcut ‘Ctrl F'.

Use websites given and/or Search
Engines to find the answers.

Write the first letter of each answer
in the spaces provided.

Unscramble the letters to find the

8-letter magic word!
|/ _
Good luck!
00

~

Try these examples listed,
using the different search
engines listed.

Compare the number of results
retrieved with and then without
inverted commas and boolean
operators.

You should get a smaller
number of results when you
use the inverted commas and
boolean operators.

A useful tool to use pages
containing a lot of text is the
‘Find on this page’ function.
When you type the word you
are looking for into the box, it is
highlighted on the page.

You can also use the shortcut
option ‘Ctrl F’.

You are now going to go on a
Treasure Hunt on the Internet.
The treasure is the 8-letter
magic word at the end.

On the sheet in front of you,
you will see 8 questions.

Use the websites given and a
search engine such as Google
to find the answers.

Write the first letter of each
answer in the spaces provided
on your sheet and then
unscramble them to find the
magic word.
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Slide 11

Slide 12

How is the information published on
the internet different to information
in respected books, magazines and
journals?

How can you decide if a website is
reliable?
° ®

Nl

Find a website on a topic that
interests you.

Answer the questions on the
Website Evaluation Form, based on
the website you have chosen.

The more ‘Yes’ answers you have,
the more trustworthy the website
is.

What are the most important
questions on the Evaluation Form?

Why are these the most important
questions?

You know that respected,
books, magazines, and
journals go through many
stages of development,
involving  authors, editors,
designers, proofreaders, and
publishers. This means that
print resources contain
accurate, useful information.
How do you think information
published on the Internet is
different?

How can you know if a website
is trustworthy or reliable?

Choose a website from the
Internet on a topic that
interests you. It can be a site
you know already.

Answer the questions on the
Website Evaluation to evaluate
the website you have chosen.
The more ‘Yes’ answers you
have at the end, the more
reliable the website is.

Using this checklist may
prevent you from using poor
quality sites and getting
inaccurate or unreliable
information.

Finally, what do you think are
the most important questions
on the form and why?
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Resource 2

Internet Treasure Hunt Activity Sheet
A worksheet with questions to guide the treasure hunt.
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Internet Treasure Hunt Activity Sheet

You are going on a treasure hunt on the Internet. You will use various web
sites, including search engines to find the answers to the questions below.

Use the Internet to find the answers to questions 1 — 8.

Write down the answers.

When you have found all the answers, write the first letter of the an-
swers in the spaces provided below.

You must unscramble these letters to give you an 8-letter magic word.

Good luck!

1.

What is the main colour of the Latvian flag? Be careful, you need to re-
search this one carefully!
Answer:

. Go to the TG4 website and navigate to the ‘weather’ section. Find the

Irish word for ‘presenters’. You may need to point at pictures!
Answer:

Go to the Irish energy efficiency website ‘Power of One’. In its energy
saving tips for ‘at home’, what should you do with your phone charger?
Answer:

Find a web site with a list of world currencies. Use the “Find on this
Page” function (Shortcut = Ctrl + F) to find Somalia and then write the
currency of Somalia.

Answer:

Use the web site http://www.bubl.ac.uk to find a Dutch language for Be-
ginners website. On this website find the Dutch word for ‘elbow’.
Answer:

What is the medical term for fear of flying?
Answer:

Go to the Irish Government website http://www.irlgov.ie/. What govern-
ment department deals with road, rail, air and maritime services?
Answer:

Name the waterfall at the border of Argentina, Brazil and Paraguay.
Answer:

Letters 1 — 8 (First letters of all your answers):

Magic Word Unscrambled:

Internet Treasure Hunt - Teacher’s Answers:




http://www.irlgov.ie/

http://www.bubl.ac.uk/



Maroon
Laithreoiri
Unplug

Somali Shilling
Elleboog
Aerophobia
Transport
Iguazu

ONoahkwN=

Letters 1 —8:
M L U S E
Magic Word Unscrambled:

SIMULATE
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Resource 3

Website Evaluation Form
Complete the Website Evaluation Form to evaluate the website chosen by the student.
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Evaluating Websites

Remember, anyone can be an author on the Internet. Creators of websites do
not have to be experts in any subject and their facts don’t have to be true. All
you really need to be an author on the Internet is knowledge of how to build a
website. It's up to you to judge which sites are good and which sites are not.
So, which websites should you trust? What websites will meet your needs?

1. Choose a topic that interests you. Find a web site on this topic - you may
use a search engine.

2. Answer the following questions to help you decide whether or not you
should use the site for information.

Purpose of the Site Circle one Explain?

Can you tell if the site is | Yes No
fact or opinion? (If the
information seems one-
sided, or biased, you will
have to go elsewhere to
hear the other side of
the issue.)

Is the site free of Yes No
advertising?

Is a large proportion of | Yes No
the website covered
with ads?

Is the site sponsored by | Yes No
any organisations?

Is the tone calm and Yes No
fair? (Sites that are
hateful and angry may
not be a good source of
information).

Is the site open to Yes No
everyone or are there
fees, passwords,
registration etc.?






Trustworthiness of the
author

Circle one

Explain

Is the author identified
by name?

Yes

No

Can the author be
contacted if you have
any questions? (E-mail
address, postal address,
phone number)

Yes

No

Is the author’s place of
work or the organisation
he/she belongs to
given?

Yes

No

Is the site’s domain .edu
(educational
organisations), .com
(businesses), .org
(usually non-profit
organisations), or .gov
(government agencies)?
(If you see a ~ in the
website address, it may
be a personal site, not
an official site). You can
also see .ie (Ireland) /
.Uk (United Kingdom)
etc. as the domain.
These are not tightly
regulated, however.

Yes

No

Was this site
recommended by a site
you trust?

Yes

No

Is the site without
spelling, typographical,
and grammatical errors?

Yes

No

Up to date information

Circle one

Explain

Is the date the article,
page, or site was
created given?

Yes

No

Is the date the site was
last updated given?

Yes

No

Do all the links lead to
active pages?

Yes

No






Usefulness of Circle one Explain
Information

Does this site have Yes No
enough information for
your search?

Is most of the Yes No
information useful for
your research?

(If not, it may be hard to
find what you do need.)

Ease of Use Circle one Explain
Is the text Yes No
understandable?

Do the titles and Yes No

headings give a clear

idea of

the content?

Does the website Yes No

include a site map that
provides an overall view
of how the website is

structured?

Is there a tool for Yes No
searching the site?

Are the web links Yes No

labelled clearly and do
they accurately describe
the sites they are
pointing to?

Discussion

1. How many ‘Yes’ answers did you circle?
2. What are the most important questions in this evaluation, in your opin-
ion, and why?






Adapted from the ‘Identifying High Quality Sites’ form at
http.//www.cybersmartcurriculum.org/lesson_plans
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Students will design a game on paper. Students will implement their design
using Scratch. This lesson introduces 2 characters, the Good Guy and the
Bad Guy. Students choose a background for their game. The Good Guy is
programmed to move around using the keyboard and react when it touches
the Bad Guy. The Bad Guy moves around the stage in a random fashion.
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Game Over

Students further develop their game created in the previous lesson. A
counter is used to store the number of lives. A set of events are
programmed for the end of the game. Students must ensure that all aspects
of the game are reset correctly when the game is restarted.
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Computer Projector
Scratch

Look at Me

Students are introduced to the idea of computers storing images as
numbers. They complete a number of coded drawing exercises. Students
are also introduced to image file sizes and import their own images into
Scratch, using the types of image files accepted by Scratch.
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Students learn how to record their own sounds in Scratch. Students learn
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Design a Game worksheet (Resource 1), Sample Game Version 1 (Resource

2)
Key Vocabulary:

Conditional Statements, Background, Random numbers

Students will learn how to make a game. They start by using a worksheet that
helps them design the look and feel and behaviour of the game. In Scratch, 2
characters are introduced, the Good Guy and the Bad Guy. A suitable
background is added. The Good Guy is programmed to move around using
the keyboard and the Bad Guy is programmed to move around the stage in a
random fashion. An event will be programmed to occur when the Good Guy is
touched by the Bad Guy. Finally version 1 of the game is saved ready for
further development in the next lesson.

1. To learn about the process of project design.
2. To introduce conditional statements in Scratch.

e Tell students that the upcoming lessons will involve making a game.

* It may be useful to show the finished game (Resource 2 from Lesson 2,
Module 4) to students first.

* The first part of the lesson will involve the Design a Game sheet
(Resource 1). The purpose of this activity is to think about game design
without using the computer.

* Once the Design a Game activity is completed the students will use
Scratch to implement their design.

1. Use the Design a Game worksheet (Resource 1) to guide students
through the process of design.

2. After completing the design choose the characters and backgrounds
for the game. (These skills are covered in Module 1 Lesson 3 — Playing
with Pictures). First open Scratch and remove the default character by
right clicking as shown below.

(e
= grab screen region for new costume
export this sprite
duplicate
delete
resize this sprite
rotate this sprite

2
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3. Add the 2 characters to the game. It is useful to give your sprites
meaningful names.

File Edit Share Help

Good Guy

Scripts

New sprite: -ﬁ/ ".l-"{? -".

Good Gu..| Bad Guy

File Edit Share Help

Backgrounds
A paint J{ tmport | camera

background1l
Jeops |
kitchen

Editfll cop. (]

®i-394 yi-3F27

New sprite: _s‘::/ r.-,%v _?:-{

(413
-

Good Gu... Bad Guy
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5. Select the Good Guy in the sprite selection area.

Good Guy Bad Guy

S scripts 1 =cript

6. Program the Good Guy to move using the arrow keys as shown in
Module 1 Lesson 5.

7. Select the Bad Guy in the sprite selection area.

Good Guy Bad Guy

S zcripts 1 =cript

Stage
2 backgrounds
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8. Program the Bad Guy to move randomly.

-~ T
I when clicked

forever
change = by Eﬁ
I::Et SBCs
change y by Jﬁ
I::Et Py secs
turn .t) .-m—-. degrees

if o edge, bounce
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9. We want something to happen in our game when the Good Guy
touches the Bad Guy. To trigger this we need to use a conditional
statement called an “if statement”.

E.g.
If Good Guy touches the Bad Guy
Perform a certain action

As the Good Guy will be impacted when the collision occurs we will
select the Good Guy and add a script for him.

when clicked
Fu_rever

10.Add a conditional statement that causes a reaction when the Good Guy
senses the Bad Guy touching him.

when clicked

forever

. touching rnouse-pointer
il edge
N Bad Guy
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11.Let students program the behaviour that occurs when the 2 characters
touch. See a possible set of behaviours below.

when clicked

forever

if touching Bad Guy |2

set fisheve |affect to G

say for B secs
set fishene | effect to )

12.Ask students to save the file as Game Version 1 as the next lesson will
build new features into the game.
The completed game for this lesson, Sample Game Version 1, is
available as Resource 2.

=

e Students could enhance the Good Guy functionality effect by including
a costume change when moving in different directions.

» Instead of controlling the Good Guy using the arrow keys, students
could try using different keys. Different actions could be introduced for
the Good Guy. E.g. hit “spacebar” to make him jump.

e Students could alter the random movement of the Bad Guy to make the
speed and motion appear as realistic as possible.
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Design a Game
A worksheet that guides students through game design.





Design a Game

When you start a programming project it is a good idea to brainstorm away
from the computer. Lets start with a simple computer game. It has 2
characters and a background. Fill in the worksheet to get inspiration and ideas
for your game. Read through the design features carefully to understand how
to play the game before you get it working in Scratch.

1. Description of your Good Guy Character 2. Description of your Bad Guy Character

Q|
R

3. Description of the Background you would like to use for your game

4. Game controls. Describe a special action that you can program for the spacebar key
(E.g. jump, make Sprite disappear).

Key Used Movement
Up Arrow Move Up
Down Arrow Move Down
Left Arrow Move Left
Right Arrow Move Right
Space Bar

5. Game play. Tick the box when you have each feature of the game play working correctly
Game Feature Working?
a. Bad Guy moves randomly so the Good Guy can’t guess where he is going.
b. The Good Guy starts the game with 5 lives.

c. If the Good Guy is touching Bad Guy then the Good Guy loses a life.

d. If the Good Guy’s lives become equal to zero the game stops and a Game
Over background appears.

e. When the Game restarts the background is reset and the lives are initialised
back to 5.

O OoOooOo

6. Improvements. Describe what improvements you would make to the game
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Sample Game Version 1
A sample game in Scratch for the lesson.

Q

CD Resource

“M4L1R2 Game Version 1.sb”

10





Module 4 — Build a Game

Sample Game Version 1 created in the previous lesson (Resource 1), Sample
Game Version 2 for this lesson (Resource 2), Sample Game Version 3
(Resource 3)

Variable, Broadcast, Initialise, List

Students add new functionality to the game developed in the previous lesson.
Variables are introduced to keep count of the number of lives remaining for a
character. Broadcast messages are introduced to trigger a set of events when
the game is over. Students will add a script to make sure everything is reset
correctly when the game is restarted. Students are introduced to Lists and will
create a list of comments for the Good Guy to say randomly.

To learn about variables and lists.

To learn how to use broadcast messages to trigger events in Scratch.
To understand the importance of initialising everything at the start of a
game.

W~

» Tell students they will build on and further develop the game created in
the previous lesson.

» Variables are holders for numbers in Scratch. They will be used to
keep count of the number of lives remaining for a character.

* A special feature called a broadcast will be used to trigger all events
that need to run when the game ends.

* We will then notice problems when our game is started again. To solve
the problems some values will have to be reset (Initialised).

*  We will use lists to store a list of comments for the Good Guy sprite to
say randomly. Lists can store numbers as well as strings of letters and
other characters.

1. Open Game Version 1 that was saved at the end of the previous
lesson. If you do not have a copy of Game Version 1 use a copy of
Resource 1.
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2. We are going to create a variable to store a value that changes during
the game. This variable tracks the number of lives remaining for the
Good Guy. To create the variable select the variables block and click
the Make a variable button as shown below.

Yariak .=s

Mal:e a Wesiable

Delete a wariabld
4

(@ For all sprites () Far this sprite only

(1] 4 Cancel

3. ltis time to include the variable in the Good Guy script. When the game
is started the number of lives will be set (initialised) to 5. In the previous
lesson a conditional statement was used to track every time the Bad
Guy touches the Good Guy. Include a line in this script to decrease the
number of lives by one when the sprites collide.

Scripts

Lelete a wariable

change Lives by

set Lives to B

sat Lives to )

IE Lives

12
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4. Next program the Good Guy to broadcast a message saying “Game
Over” if the number of lives is equal to zero.

e e

— r"" B
r;xhen clicked ) mhen clicked

set Lives to forever if  Lives = 0]

forever

set fisheve | effect to

say ‘rl for ¢ secs
- L r = .

T

r C -

5. Program both sprites to disappear when the Game Over broadcast
message is received.

P
_— .
r::hen I receive Ga P

hide

6. Program the background of the stage to change when the Game Over
broadcast message is received.

Scripts Found: -
T - (&
|

= =
i. when I receive G

switch to background &

=i

Good Guy Bad Guy

T scripts 2 scripts

13
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7. Ask students to test out the game by running it until the game is over.
Does anything strange happen when the green flag is clicked again to
restart the game?

8. We need to program the Good Guy and Bad Guy to reappear when the
green flag is clicked using the show command. The background needs
to be reset too.

"___—-"_'_-_-_—‘—--.._____
' when clicked
switch to background kitchen

show

set Lives to B}

forever

el
-—

if  touching Bad Guy |2

Good Guy
set fisheye |effect to EGN)

say [EIEE] for €9 secs

set fisheye |effect to ()

T scripts

change Lives by

show

forever
change x by  pick random ) to Ei)
wait (@) secs
cha.nge v by 'pic-k random @to ﬂi)
(wait (3 secs

if on edge, bounce

9. Save the game as Game Version 2, which is available as Resource 2,
ready for further developments.

10.Explain to students that they will now change what the Good Guy says
when he touches the Bad Guy. He will say something different or
random each time. To do this we will use Lists, which can be found
under the Variables blocks category in Scratch. Students will create a

14
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list of 4 things they would like the Good Guy to say randomly when
touched by the Bad Guy.

11.To create a list, go to the Variables blocks category and click on the
‘Make a list’ button and then type a name for your list i.e. ‘Things to
say’, as shown in the following image.

List name?

Things to say

oo by

change y by £

12. Once you give your list a name, a number of list blocks will appear
under the Make a list button. A list monitor will also appear on the
stage and this shows all the items in a given list. The list monitor is
empty at first and will have length 0. To add to the list, click on the +
button at the bottom left of the list. The length will increase by one each
time you add to the list, as shown. Add 4 things the Good Guy will say
when touched by the Bad Guy.

add to

delete of Th

change x by

15
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13. To make the Good Guy sprite say any of the items from the list in a
random order, first select the Good Guy sprite in the sprite list area.
Choose the item block from the list blocks and select ‘any’ from the
drop-down list. Drag the ‘item’ block to the ‘say’ block as shown in the
following image, and insert the ‘item’ block instead of the word ‘hello’.
This will make the Good Guy sprite say any of the items on the ‘“Things
to say’ list, if he is touching the Bad Guy sprite.

Motion

Looks

[ effect to
Delete a list item of Things ta say

Wi mino: to-av i effect to )

add to Thi New spri

14. Explain to students that if they do not wish the list monitor to be visible
on stage they can uncheck the box next to ‘Things to say’ as shown in
the following image.

Variables

Delete a wariable

E Lives

set Lives o [E
change Lives by
showvr wariable Lives

hide wariable Lives

Delete a list

[Fd Things to say

AN

add o Things to

delete of Things to say

insert [RE] at of T

replace iten of Things to =:

itenn of Thin
length of Thing=s t«

16
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15. The final version of the game with the inclusion of the List example is

available as Game Version 3 (Resource 3)

Students could develop a scoring system for the game and a way of
winning or losing at the end of the game.

Students could introduce levels to the game. The speed and movement
of the Bad Guy could increase as the levels progress.

Students could use Lists to add a list of things for the Bad Guy to say if
touching the Good Guy.

17
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Sample Game Version 1
A sample game in Scratch created in the previous lesson. This is used as the starting point
for this lesson.

Q

CD Resource

“M4L1R2 Game Version 1.sb”

18





Module 4 — Build a Game

Sample Game Version 2
A sample game in Scratch for the lesson.

©

CD Resource

“M4L2R2 Game Version 2.sb”
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Sample Game Version 3
A modified version of the sample game M4L2R2 in Scratch with Lists included.

Q)

CD Resource

“M4L2R3 Game Version 3.sb”
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Letter ‘a’ with and without Numbers (Resource 1), 3-Pictures Worksheet
(Resource 2), Grid for Coded Picture for Classmate (Resource 3),
Understanding Pictures (Resource 4).

Image compression, Lossy Compression, Lossless Compression, Pixel,
Image file formats, JPEG(.jpg), GIF(.gif), PNG(.png), Bitmap(.bmp), TIFF(.tiff),
Open Source, Run Length Encoding.

Students are introduced to the idea of computers storing images as numbers.
Students are shown how to represent black and white images using numbers
and they complete a number of drawing exercises using numbers. Students
are introduced to the idea of compression as decreasing the file size of
images so they can be stored and transmitted more efficiently. They view a
PowerPoint presentation which introduces them to some of the image file
formats used today. They learn about the types of images used in Scratch.
They then experiment by importing their own images into Scratch and can
personalise their game using photos as an extension activity.

1. To introduce students to the idea of how images are stored in a
computer.

2. To introduce image compression to students and to familiarise them
with the various image file formats, including those accepted by
Scratch for import.

« Introduce students to the idea that computers are often used to store
drawings, photographs and other pictures.

* Explain to students that computers can only really store numbers and
that they will explore how images are stored using numbered codes
and they will have fun drawing their own pictures using codes.

1. Ask students to name computer applications that store images e.g. a
drawing program, a game with graphics, Scratch.

2. Explain to students that computers can only really store numbers and
ask them if they could suggest how a picture could be stored using only
numbers.

' This lesson is based on Computer Science Unplugged Activity 02 — Image Representation
http://csunplugged.com

21
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3. Show how images are displayed on a computer screen, as follows:

Computer screens are divided up into a grid of small dots called pixels.
The word pixel is a derived from “picture element.” On a black and
white screen, each pixel is either black or white.
Figure 1 (Resource 1) shows a picture of a letter “a” that has been
magnified so that the dots are visible. (This image could be shown on
an overhead projector, or drawn on the board.) When a computer
stores the picture, all that it needs to store is which dots are black and
which are white.

The following is a copy of the image from Resource 1:

[ 3 B
-l
BEEE
B B
[ B
- - - - Figure 1

4. Using the image of Figure 1.1 (Resource 1), show how pictures can be
represented by numbers. The first line consists of one white pixel, then
three black, then one white. Thus the first line is represented as 1, 3, 1.
Note: The first number always relates to the number of white pixels. If
the first pixel is black the line will begin with a zero.

The following is a copy of the image from Resource 1:

HENE 151

A1
HHEBE 1,4

01,51
01,351
1,4

5. Give students the worksheet with the 3 grids to draw 3 pictures
(Resource 2). Use the same rules as in Figure 1.1.

6. Once students have drawn the 3 images (see teacher’s solutions in
Resource 2), give students the extra grids (Resource 3) and ask them
to draw a coded picture for a friend.

7. Explain to students that the simplest way to represent a black and
white picture on a computer is to represent the white pixels with a zero
(0) for example and the black pixels with a one (1). But as they have

Figure 1.1
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9.

seen from the previous activities, it is common for images to contain
large blocks of white pixels and runs of black pixels so the grouping
technique that was used in the activities is much more efficient. Rather
than representing every pixel with a number, it is possible to group
pixels together as was the case in the image activities.

Tell students that saving space, using techniques like this, is called
‘compression’ and is very important for working with images on
computers. With compression many more images can be stored and
viewing images over the Internet will take much less time as the file
size will be smaller. Therefore "Compression" is a computer term that
represents a variety of mathematical formats used to compress an
image's byte size. In the black and white images in the drawing
exercises a few black pixels together could be represented by one
number and the same for a few white pixels together. This
compression technique is called "run-length encoding". The process of
"run-length encoding" is applied where runs of pixels that are all the
same colour are stored in one single value. Bitmap images (.bmp),
which are accepted by Scratch, can be compressed using run-length
encoding. The longer the run of pixels, the more compression. Bitmaps
with little detail or colour variance will compress significantly. Run
length encoding is also applied to fax machines as there are often large
amounts of black and white pixels on faxed documents.

Start the PowerPoint presentation (Resource 4).

10.Revise again the idea of image compression as minimizing the size in

11.

bytes of a graphics file without degrading the quality of the image too
much. The reduction in file size allows more images to be stored in a
given amount of disk or memory space. It also reduces the time
required for images to be sent over the Internet or downloaded from
Web pages.

Tell students that the 2 most popular image formats for the Internet are
JPEG and GIF. Show students the 2 images in the PowerPoint
presentation, one of which has been compressed using JPEG file
format and the other which is compressed using the GIF file format.
Tell them that one of the images has been compressed using a format
called JPEG (Slide 2) and the other using GIF (Slide 3) but do not tell
them which is which.

12.Explain the 2 image file formats to the students:

In computing, Joint Photographic Experts Group JPEG (pronounced
JAY-peq), is a compression algorithm as well as an image file format. It
is an ideal format for paintings of realistic scenes with smooth
variations of tone and colour, such as digital photographs. It is not well
suited for line drawings and other textual graphics. JPEG is the most
common image format used by digital cameras.

When you wish to save your image as JPEG in a graphics editor such
as Paint Shop Pro, you should choose the SAVE AS option. The SAVE
AS dialog box should have an option for the degree of compression as
shown below:

23
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IR I s 2

| ) 5ample Pictures

File name: \ [Sunset

Save as type: |JPEG - JFIF Compliant [*jpa. " if."jpeg)

Save Options

owest compression,  Highest compression,
best qualiy lowest quality

Concel | Help | Fun Opiimizer. |

The JPEG file is very small, often compressed to perhaps only 1/10 of
the size of the original data, which is a good thing for photos on the
Web or in email. However, this fantastic compression efficiency comes
with a price. JPEG uses lossy compression (lossy meaning "with
losses to quality"). This means that some image quality is lost when the
JPEG data is compressed and saved, and this quality can never be
recovered.
The Graphics Interchange Format (GIF) is an image format that has
become widely used on the Internet. The format uses a palette of up to
256 distinct colours but this colour limitation makes it unsuitable for
reproducing colour photographs and other images with continuous
colour and shading. It is better suited for simpler images such as
graphics or logos with solid areas of color. It also supports animations.
GIFs use lossless compression to reduce the file size without
degrading the visual quality.

13.Tell students about the other types of image files supported by Scratch
and explain the different ways of creating a new costume in Scratch.
* Click to paint a new costume in the Paint Editor.
* Click to import an image file from your hard disk.
* Drag in one or more images from the web or your desktop.

14.Tell students that Scratch can recognize many different image formats:
JPEG, BMP, PNG, and GIF (including animated GIF). Explain that
BMP (Bitmap) and PNG (Portable Network Graphics) are simply other
file formats.

15.Bitmap is a very popular and simple image file format that can be used
by image processing programs.

16.PNG was created as the free, open source successor to GIF. It is a
popular alternative to GIF since it uses better compression techniques
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=

(=

11N

and does not have a limit of 256 colours. Some older browsers do not
support the PNG file format.

17.Ask students to import some images into Scratch that have the file

dosordil @ B D File Edit share Help NE m -

antas
Costurnes
e y by §T3
ings

extensions .jpg, .gif etc. They can check the file format by right-clicking
on the image and selecting properties. They can personalise the game
they have created in Lessons 1, 2 and 3 of Module 4, if they wish.

They can use images stored on the computer already or they may use
a site with free images such as http://www.fotosearch.com/ or
http://www.freefoto.com.

Ask students to take a picture of an object in the classroom.

Ask students to save the image onto their computer and then to import
the picture into Scratch (See the image on next page outlining how to
import an image as a sprite or as a stage). Students should ensure that
the photo has a file format that Scratch accepts, as mentioned in the
lesson.

on Elihg

Desktop

&

25
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sosrdil < B 3D File Edit share Help

Motion Control

Stage
Looks Sensing

Sound Ooerators

background1

EREs ©

Import Background

( Backgrounds
reset tin.wr

timer

Cornputer

ar

sition  |of

loudness [ia] [ ] [ ] [ ]
Desktop

Mature

Outdoors

sensor value

Backgrounds
sensor bu ?
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Letter ‘@’ with and without Numbers
A magnified letter a, to illustrate pixels. Figure 1 has no numbers, Figure 1.1 has numbers to
show groupings of black and white pixels.
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Figure 1





Figure 1.1

151
4.1
1,4
01,31
01,31
1.4
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3-Pictures Worksheet
A worksheet where students shade in squares (representing pixels) to build pictures, using
numbers as codes. Teacher’s solutions included.

30





[

[ ]
[

] MDD D D

—
|

ol B | B O O O L

[
(%]

L) B ]

Hra
==

[a—
[
a1

WP P L g b O
—

L e e Tl R T S S

Lol I el L
M L Pad ST =] 00D
[

I .
.Iu-|"q_'|ml—'-l—'-'_"
(L]
—

e e == =Rl S
O P bt b e B e e e P e G O T
—_

i
—

Use the instructions below to draw three pictures in the boxes above.

» Use the numbers to colour in the squares for each picture.

» There is a row of numbers for each line in the pictures.
For example the line 4, 9, 2, 1 means you leave 4 squares empty,
colour in the next 9, leave 2 empty and colour in the next 1.

« Remember 0 at the start means there are no white pixels at the start of
the line.






Teacher’s Solutions for 3 Pictures

I

L3
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Grid for Coded Picture for Classmate
A worksheet with grid so that students can draw their own coded picture for a classmate to
draw, using the student’s code.
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Now that you know how numbers can represent pictures, why not make
your own coded picture for someone in your class?
» Draw your picture in the top grid and when you have finished, write the
code numbers beside the bottom grid.
» Cut along the dotted line and give the bottom grid to your classmate to
colour in using the code numbers.
* You do not have to use the whole grid. Just leave some blank lines at
the bottom if your picture does not take up the whole grid.
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Understanding Pictures
A PowerPoint presentation to explain Scratch image file formats.

©

CD Resource

“M4L3R4 Understanding Pictures.ppt”
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Slide 1

Slide 2

Slide 3

Understanding Pictures

Compression - Making things smaller

aaaaaaaaaaaaaaaaa

Introduce Topic.

Graphics files take up a lot of
space on computers.

We are going to talk about
compression, which decreases
the file size of images so they
can be stored and transmitted
more efficiently.

Compression involves
minimizing the size in bytes of
a graphics file or image file.

The following 2 images are
photos of the same landscape,
but one is saved using one
form of compression and the
other is saved using another
form of compression.

This is the first image (It is a
JPEG).

Look at this picture and the
following picture and see if you
notice anything different about
the quality of the picture.

This is the second picture (GIF)
and is saved using a different
form of compression.

Look at the picture and see if
you notice anything different as
| move from one picture to the
other.
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JPEG

Best for:

o Compressing high-quality images
such as photographs and detailed
artwork, without sacrificing quality.

o Handling subtle shadings and colour

blends more efficiently. *

b
s

z 'u‘t’

GIF

Best for...
o Images with solid areas of colour
o Line drawings or logos

o Transparency effect
o Animation

Let’'s introduce the first file
format for compressing
images: JPEG.

JPEG (pronounced jay-peg) is
the acronym for  Joint
Photographic Experts Group,
the name of the group that
developed it. It is an image
compression format for full
colour (high-quality) images.
This image compression
method is very suitable for
photos.

It is good at dealing with subtle
shadings that are commonly
found in photos.

You can see an example of a
photo saved using the JPEG
file format.

The second type of file format
used for compressing images
is called GIF.

GIF (pronounced with a hard
'g’) is the acronym for
Graphics Interchange
Format, an image
compression format limited to
256 colours. It is considered
best for images with solid
areas of colour such as logos,
or animation and is not as
suitable for areas with subtle
shadings such as photos.

You can see an example of a
GIF here, with this picture
having large blocks of colour.





Slide 6

Slide 7

Now you have an
understanding of JPEG and
GIF formats.

What format do you think this
image is stored in?

What format do you think this
image is stored in?

This image (Slides 3 & 7) is a
GIF and the previous image
(Slides 2 & 6) is a JPEG. You
can notice that the sky
especially in the second image,
the GIF image, is more
pixelated and not as smooth as
the first JPEG image. As
discussed previously, JPEG is
more suitable for photos.
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Slide 9

PNG

o Open Source, no licence required by
developers, unlike GIFs.

o Widely supported by the Web.

o Will never completely replace GIF,
as it does not support animation.

PNAN S

,_,gg e .

Scratch - over to you...

o Scratch accepts the following file )st

formats for images or photos: ¢
JPG, BMP, PNG, and GIF (including
animated GIF).

o Find some images / photos on your
computer or on the internet and
import them as sprites into Scratch.
You can choose backgrounds or
characters.

The third file format we will
discuss is PNG.

PNG (pronounced ping) is the
acronym for Portable Network
Graphics, an image
compression format approved
by the World Wide Web
Consortium (W3C) as a
replacement for GIF. GIFs use
a patented data compression
algorithm and PNG is patent-
and licence-free.

Unlike GIFs the PNG format
does not support animation.
You can see an example of a
PNG here. The format supports
transparency effects.

PNG was created to replace
the GIF format as it does not
require a licence to develop.
We say PNG is Open Source.
Open Source software is free
and is available to everyone to
inspect, change, download,
and explore as they wish.

PNG is widely supported by the
Web. It will never fully replace
GIF however, as it does not
support animation.

Scratch will allow you to use
the following file formats for
images or photos: JPEG (with
the file extension .jpg), Bitmap
(with the file extension .bmp),
PNG (with the file extension
.png) and GIF (with the file
extension .gif).

You can now find some images
on your computer or on the
Internet  in  the  formats
mentioned and import them
into Scratch.

Choose new backgrounds or
new character images.
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| Can’t Hear You (Resource 1

MP3, WAV, AIF, AU sound file formats.

Students will learn how to record their own sounds in Scratch. A microphone
and earphones or speakers are necessary for this lesson (a webcam with
headset included would be most suitable). Students will learn about various
sound file formats accepted by Scratch. Students will learn how to import
music or sounds into Scratch from the Internet, using a specified website.
Students will then personalise their projects using sounds and music of their
choice.

1. To introduce students to the various sound file formats used in
Scratch.

2. To allow students to import various sound file formats into Scratch to
enhance their projects.

» Tell students that they will learn about sound in computers and how to
store sounds more efficiently on a computer.

* Remind them that they have already experimented with sounds in
Scratch during Lesson 5 in Module 1, where they played music. Tell
students they will record their own sounds to add to the Scratch sounds
library, as well as importing new sounds and music from the Internet.

1. Ask students to open Scratch.

2. Ask students to click the sounds tab to see the sprite’s sounds. Tell
them it is possible to record new sounds and import sound files in
Scratch.

3. Tell students that Scratch can read MP3 files and uncompressed WAV,
AIF, and AU files. The sounds in the Scratch sounds library are in WAV
format.

4. Ensure that the microphone is set up on the computer.
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5. Ask students to choose a sprite and to click on the sounds tab as
shown. Students can record sounds as shown.

o H % File Edit share Help

Motion Control &S e
Looks Sensin 1
2 )

Pen Variables

Sound Operators r""""""r'm Sounds |

New sound:
move steps
turn Gr degrees
turn b degrees

point in direction R
point towards gound'Recorder

go to x: U 10
go to

glide ) secs to x: v: E0

change x by
set x to [
change y by

set y to [

if on edge, bounce

6. The image shows how a recorded sound can appear on a list of
sounds. The sound can be renamed by clicking on the name inside the
box and typing a new name as shown.

sSusvror] o | oD File Edit share Help

Motion
Looks
Sound Operators

Pen ¥ariables

move steps
turn Gr degrees
turn & degrees

point in dir

point towa

go to x:
go to

glide secs to x: EB) v: E)

change x by % -212  yi-446

MNew sprite: S’.:/ !T'? 9—:’

set x to [@

change y by 5
L o

=

set v to @

if on edge, bounce -

x position
v position
direction

Sprite2
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7. Ask students to record the sound ‘hello’ and to make a sprite of their
choice say ‘hello’ to another sprite. They must use a speech bubble as
well as the recorded sound. The following image shows an example of
how this may be done, once the sound has been recorded.

Hos o] o E D File Edit Share Help

L)

Moti: Control
lotion ontrol P—

Looks
Sound

Pen Variables

move steps
turn G degrees

turn & degrees

e for @) secs

point in direction ELRd

point towar ds

g0 to x @B v:
go to

glide ) secs to x: ¥:

At =

et m New sprite: -ﬁt/ r.l_"? -?-:"

i o

L
set y to (@ e~
Sprite2 | Sprited

if on edge, bounce -

x position
¥ position
direction

8. Start PowerPoint presentation on Sounds (Students should leave the
Hello project above open).

9. Explain the various file formats that can be used in Scratch.

10.At the end of the presentation, tell students that they will now go to the
website http://www.pacdv.com/sounds/, which has lots of free music
and sound effects. See image for categories of sounds and music.

Ambience Miscellaneous

A set of ambient badeground sounds. Sounds that doesn't fit in the other categories.
Domestic Music

A wide amay of household sound effects. All free music trads.

Interfaces People

Beeps, olides, clunks, zings, and zoops. Human sound effects.

IMachines Transportation

arious kinds of machine sound effects. Transportation related sound effects.
llechanical Voices

A collection of mechanical sound effects. foioes drops for your projects.
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11.Tell students the sounds are in mp3 or wav formats and can be used in
Scratch.

12.To save a file onto their computer, students can just right-click on a file
they like and choose ‘save target as’ from the menu, as shown.

Ads by Google
Fle | Fomat BuraionJsample Raie_Fie Sie ]
Air Hum 0:30 22 050 kHz 1.3MB
Airport Gate (Boarding) _mp3 0:37 44 100 kHz 5858 KB
Amusermnent Park Swav 0:33 22 050 kHz 1.4 MB
Cafeteria 1 .mp3 0:35 44 100 kHz 552 KB
Cafeteria 2 .mp3 0:55 44 100 kHz 8658 KB
iCar Interior wav 0:39 22 050 kHz 1.7 MB
City Park .mp3 1:02 44 100 kHz 988 KB
City Traffic .mp3 1:04 44 100 kHz 1.0 MB
Crowd CF  ppen 0:27 44 100 kHz 436 KB
Crowd QU Open in Mew Tab 0:40 22050 kHz 1.7 MB
Crowd O Open in Mew Window 0:19 22050 kHz 828 KB
eReN|  -ave Target As. 0:19 22 050 kHz 833 KB
Crowd Q( "Mt Tereet 0:39 22050 kHz ~ 16MB
Downtow 0:52 44 100 kHz 828 KB
Downtow 1:00 44 100 kHz 944 KB
Downtow oY Shorteut 0:47 44100 kHz 744 KB
Elements 1-00 44 100 kHz 944 KB
Fast Fog| AddtoFavorites... 0:40 22050 kHz 1.7 MB
Food Col |G| Google search 0:36 22050 kHz 1.5 MB
Freeway | SendTo » 1:00 44 100 kHz 944 KB
Freeway  PagelInfo 4 1:30 44 100 kHz 1.4 MB
Grocery {  properties 0:23 22050 kHz 993 KB

13.Students can then save the file to a location of their choice on the
computer, e.g. desktop or student folder.

14.To import the new sound file, students should click the sounds tab in
Scratch as shown, and click on the import button. They can then locate
where they have saved the sound file from the Internet and import it
into Scratch. It is possible to rename the sound, once it appears, by
clicking on the name and typing your new name as explained earlier in
the lesson.
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dorordll @ | oY File Edit share Help

Motion Control
Looks Sensing
Sound Operators

Variables

#l daydreaming

x1245  yi-402
Desktop

s

Sprite2 | Sprited

Cancel

15. Ask students to incorporate the new sound into the Hello project
created during class. A sample script is shown below.

e

—
r;:hen clicked

play sound hello

say for secs

FJ;t secs

play sound cr

’Extension activity
» Ask students to personalise the Scratch game they have worked on.
» Alternatively students can start a new Scratch project and create an
interactive set of sprites with various sound effects, including music.

44





Module 4 — Build a Game

I Can’t Hear You
A PowerPoint presentation to explain sound file formats for Scratch.

Q)

CD Resource

“M4L4R1 | Can’'t Hear You.ppt”

45





Slide 1

Slide 2

Slide 3

lerojt e NDD|

| Can’t Hear You!

Sound 3

o)

0,
Sound formats in Scratch &

o Scratch can read MP3 files and
uncompressed WAV, AIF, and AU
files.

o Just like images, sounds can also be
compressed to make them smaller
in size. MP3 files are an example of
this.

So what's it all about?...

Uncompressed sound files:

o AIF files
Gold standard of audio files,
Highest-of-high-quality uncompressed audio that
Yyou can save on a disc.
ATF files sound great, but files are huge.

o WALV file, or waveform audio file
Known as simply .wav after its extension.
A common type of sound file.

Can also be quite large.
o AU file
An audio file typically created on a Sun
Microsystems or Unix-based machine.
Not that common and quite large. y

=

Today we are going to learn
about sound and specifically
the type of sound files that
Scratch will accept.

Sound files can be large and,
like images in the previous
lesson, sometimes they have
to be compressed to make
them smaller and easier to
store or transmit.

Scratch can read MP3 files,
which are compressed audio
files (more about this in a
moment).

Scratch can also read
uncompressed WAV, AIF and
AU files. You must make sure
that your sound files are in one
of these formats, before
importing them into Scratch.
Just like images in the previous
lesson, sound files can also be
compressed to make them
smaller in size. MP3 files are
an example of this.

The following are
uncompressed sound files and
can be quite large.

AIF files are the highest of
quality uncompressed audio
but they are very large files.
WAV files or waveform audio
files are common files but can
also be quite large.

AU files are not that common
and are also uncompressed so
they are large files.





Slide 4

Slide 5

Compressed sounds - MP3...

o MP3 files contain music and other
audio.

o They are popular because they
compress music down to a very
small size while maintaining quality.

o Files are small, making MP3s ideal
for iPods and for the internet.

D
N

@)

P

(@

And now over to you...
o Go to the website
http://www.pacdv.com/sounds. f’

o All sounds are in mp3 or wav
formats suitable for use in Scratch.

o Choose a sound effect you would
like to add to your project in
Scratch.

MP3 files are compressed
audio files. These files contain
music and other audio streams.
They are very popular because
they compress music down to
a very small size, while still
maintaining good quality
sound.

MP3 files are ideal for iPods
and the Internet because they
are small.

We are now going to download
some audio files in mp3 / wav
formats from a website that has
free sounds and music.

Go to the website
http://www.pacdv.com/sounds
and choose a sound effect you
would like to add to your
project in Scratch.

| will explain how to save the
file onto your computer and
import it into Scratch.
Remember Scratch accepts
both mp3 and wav sound file
formats.
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Lesson 3

Recommended websites for sourcing royalty free images.
http://www.fotosearch.com/

http://www.freefoto.com.

Lesson 4
Recommended websites for sourcing royalty free sounds.
http://www.pacdv.com/sounds
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Lesson 1

Lesson 2

Lesson 3

Scratch Cards — Easy
Students revise some basic Scratch ideas using 5 Scratch Cards, including
movement, changing colour of sprites and drawing basic shapes.

2 2 @& 9

Computer Projector Printable
Scratch Resource

Scratch Cards - Difficult

These 5 Scratch Cards move to the next level. Students solve more difficult
problems using Scratch. Problems include costume changes and using
conditional statements and variables.

E & @& B9

Computer Projector Printable
Scratch Resource

Scratch Cards - Extreme
These 5 cards are the most challenging of Scratch Cards and involve a
more complex use of variables, broadcast statements, nested loops as well
as drawing more complex shapes.

- > &

Computer Projector Printable Group Work
Scratch Resource

{
Institute of Technology Tallaght uY 7 f
Institidid Teicnealafochta Tamhlacht S |
CIO Ireland

science foundation ireland
fonduireacht eolaiochta éireann

© 2009 Lero, IT Tallaght, CIO Ireland





Module 5 — Scratch Cards

Scratch Cards Easy (Resource 1), Scratch Files with Solutions (Resource 2),
Scratch Cards Progress Sheet (Resource 3)

Costume, Sprite

Students revise a number of topics in Scratch using Scratch Cards. There are
5 easy cards in this lesson (1 being the easiest and 5 being the most difficult).
Scratch Cards are available with this pack. If there is a requirement for more
cards the teacher should copy and cut out the Scratch Cards from resource 1
and keep the solution to check students’ work. Students attempt the problems
on the Scratch Cards, using the images as guidance. The teacher can give
hints to students if necessary but should not show the solution card.

1. To revise basic concepts in Scratch such as movement, costume
changes, colour changes, pick random command and using a repeat
loop to draw a basic shape.

2. To ensure students are confident with basic concepts before moving on
to Lesson 2 — Difficult Scratch Cards.

» Tell students that they are going to revise some concepts in Scratch
such as animation, changing colour and drawing shapes by using
Scratch Cards.

» Tell them that they will revise the basic concepts today, in preparation
for moving on to more challenging cards in the next lesson.

1. Give students Scratch Card 1 and ask them to look at the instructions
and pictures.

2. Ask students to attempt the problem in Scratch. Ask them to work
alone, but tell them that they may consult a friend if necessary, once
they have attempted the problem themselves.

3. Use the ‘Sample Solution’ section on the teacher’s solution to give
hints if necessary, but do not show the solution card to the students
while they attempt to solve the problem.

This lesson is based on Scratch Cards from the Scratch Website
http://scratch.mit.edu/cards
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4. Once students have completed the problem they may receive Scratch

Card 2.
5. Continue to hand out the Scratch Cards, until students have completed

Card 5.
6. The Scratch Cards Progress Sheet (Resource 3) can be used to keep

track of student progress.

Students may add some other functionality of their choice to their solutions.
For example they could make their sprites talk or add more shapes.
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Scratch Cards Easy
5 Scratch Cards at an easy level. Copy these, cut them out and give them to students. A
teacher’s solution card is also included.





Move to a Beat

Click on a sprite to make it dance to a drum beat.

o
W

e
3
;

Scrateh cards
Easy 1

Cut around the line to make a card

Fold the card along the centre line and glue in the middle






Move to a Beat

Sample Solution
Check that the sprite moves when clicked. Make sure
that drum beats are included in the script. Encourage
the use of costume changes.

| when Dancer clicked

move EBI) steps
play deum EEED for beats

next costume
move [PUIY steps
play drum for beats

next costume

Solution Cards
Eﬂsg 1

Cut around the line to make a card Fold the card along the centre line and glue in the middle





Colour Burst

Start the program by clicking the green flag. When 2
sprites collide, change their colour.

Scrateh cards
Easy 2

Cut around the line to make a card Fold the card along the centre line and glue in the middle






Colour Burst

Sample Solution
Check that the green flag starts the program. Both
sprites require code to change colour.

| when clicked

touching Bug |2

forever if

change color | effect by

F};t SBeCcs

Zebra Script

| when clicked

T ——. touching Zebra |7

EEI‘IQE calor

F};t SBeCs

effect by

Bug Script

Solution Cards
easy 2

Cut around the line to make a card

Fold the card along the centre line and glue in the middle






Polly Moves About

Using costume changes, program the parrot to flap
his wings and travel across the stage. The parrot
should bounce when it touches the edge of the stage.

¥y

Scrateh cards
Easy 3

Cut around the line to make a card

Fold the card along the centre line and glue in the middle






Polly Moves About

Sample Solution
A wait command can be used to control the speed of
the parrot. Use the “if on edge, bounce” command to
make the parrot bounce off the edge of the stage.

| when clicked

switch to costume parrotl-a

ﬁ;;t seCs

nmowve steps

switch to costume parrotl-b
ﬁ:;t B sec=
mowve steps

if on edge, bounce

Solution Cards
Easg =

Cut around the line to make a card Fold the card along the centre line and glue in the middle





Randow, Drum

Every time you click on the drum change the drum to
a random colour and play five random drum beats.

Scrateh cards
Easy 4

Cut around the line to make a card ) Fold the card along the centre line and glue in the middle






Randow, Drum

Sample Solution
Use the pick random command. The most efficient
way of playing 5 random beats is using a repeat loop
rather than 5 separate “play drum” commands.

when Drum clicked

set color | effect to | pick random E§ to EGE)

ra:ieat
play drum [ pick random £ to E) for beats

Solution Cards
Easg 4

Cut around the line to make a card Fold the card along the centre line and glue in the middle





Scrateh cards
Easy 5

Cut around the line to make a card Fold the card along the centre line and glue in the middle






Draw & Triangle

Sample Solution
The most effective way of drawing a triangle is by
using a repeat loop to draw and rotate 3 times instead
of 3 separate draw and 3 rotate commands. Don’t
forget to put the pen down to start drawing!

set pen size to B
set pen color to

pen down

point in direction EIE3

move steps
turn G degrees

E—'asg 5

Solution Cards

Cut around the line to make a card Fold the card along the centre line and glue in the middle
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Scratch Files with Solutions
Folder containing Solutions in Scratch for Easy Scratch Cards.

CD Resource

“M5L1R2 Scratch Files with Easy Solutions”
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Scratch Cards Progress Sheet
Teachers can print out and use this sheet to track the progress of students when using
Scratch Cards.

16





Scratch Cards Progress Sheet

Extreme 5

Extreme 4

Extreme 3

Extreme 2

Extreme 1

Difficult 5

Difficult 4

Difficult 3

Difficult 2

Difficult 1

Easy 5

Easy 4

Easy 3

Easy 2

Easy 1

First Name | Surname
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Lesson 2 — Difficult Scratch Cards?

Resources:
Scratch Cards Difficult (Resource 1), Scratch Files with Solutions (Resource
2), Scratch Cards Progress Sheet (Resource 3, Lesson 1)

Key Vocabulary:
Costume, Conditional Statement, Sprite, Variable

Description:

Students revise a number of topics in Scratch using Scratch Cards. There are
5 difficult cards in this lesson (1 being the least difficult and 5 being the most
difficult). Scratch Cards are available with this pack. If there is a requirement
for more cards the teacher should copy and cut out the Scratch Cards from
resource 1 and keep the solution to check students’ work. Students attempt
the problems on the Scratch Cards, using the images as guidance. The
teacher can give hints to students if necessary but should not show the
solution card. Students will encounter concepts such as drawing more
complex shapes, editing a costume for animation, changing the whirl effect
according to the x position of the mouse, conditional statements and
variables.

Learning Objectives:
1. To revise more difficult concepts in Scratch, building on Lesson 1 Easy
Scratch Cards.
2. To ensure students are comfortable with these concepts, before
moving on to Lesson 3 — Extreme Scratch cards.

Lesson Introduction:

» Tell students that they are going to revise some more concepts in
Scratch using cards and that these will build on Lesson 1 Easy Scratch
Cards.

» Tell them that they will revise more challenging concepts today, in
preparation for moving on to the most challenging cards, the Extreme
Cards, in the next lesson.

e Tell students that they will encounter concepts such as drawing more
complex shapes, editing costumes to animate a sprite and keeping
score.

2 This lesson is based on Scratch Cards from the Scratch Website
http://scratch.mit.edu/cards

18





Module 5 — Scratch Cards

Lesson Breakdown:

1.

2.

Give students Scratch Card 1 and ask them to look at the instructions
and pictures.

Ask students to attempt the problem in Scratch. Ask them to work
alone, but tell them that they may consult a friend if necessary, once
they have attempted the problem themselves.

Use the Sample Solution section on the teacher’s solution to give hints
if necessary, but do not show the solution card to the students while
they attempt the problem.

Once students have completed the problem they may receive Scratch
Card 2.

Continue to hand out the Scratch Cards, until students have completed
Card 5.

The Scratch Cards Progress Sheet (Resource 3) can be used to keep
track of student progress.

Students may add some other functionality of their choice to their solutions.
For example they could add a 3™ costume in Card 2 (Spooky Surprise) to
change the animation or they could add a different effect to Card 3 (X-
traordinary Whirl).
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Scratch Cards Difficult

5 Scratch Cards at a difficult level. Copy these, cut them out and give them to students. A
teacher’s solution card is also included.

20





Cut around the line to make a card B Fold the card along the centre line and glue in the middle






Sample Solution
You will need to use 2 repeat loops for the triangle
and square parts of the house. Make sure your sprite
is pointing in the right direction and that you position
the sprite correctly inside the house.

when clicked
hide
point in direction ERED
clear
pen up
set pen color to [ pick random B to
set pen size to
go to x: [} v: @)
Er dlrm
i
mowe [EEP steps
turn & E degrees

wait B secs

turn degrees
repeat
mowve [EER steps
turn degrees
wait secs

pen up
go to x: w: =]
point in direction ERES

showr

Cut around the line to make a card

B Fold the card along the centre line and glue in the middle





Copy and edit a costume to create the facial
expression animation shown.

jﬁ Cut around the line to make a card B Fold the card along the centre line and glue in the middle





Sample Solution
Create costume 2 by copying and editing costume 1
in the paint editor. Use a forever loop to repeat the
switch between costume 1 and costume 2
continuously. A wait command can be used to
decrease the speed of the animation.

when clicked

forever
switch to costume ghostl
wrait E1=tal ]
switch to costume ghostZ

wait S8Ccs

jﬁ Cut around the line to make a card B Fold the card along the centre line and glue in the middle





Set the whirl effect, to the x position of the mouse on
the stage. This will distort your hamster as shown.

jﬁ Cut around the line to make a card B Fold the card along the centre line and glue in the middle





Sample Solution
The set whirl effect should be placed in a forever loop.
The forever loop allows the whirl effect to change
continuously as the x position of the mouse changes.
The “mouse x” command is found in the sensing
block.

when clicked
forever

sat whifl | affect to mouse x

jﬁ Cut around the line to make a card B Fold the card along the centre line and glue in the middle





Use the point towards command to program your
sprite to follow the mouse pointer and scribble on the
stage as shown.

jﬁ Cut around the line to make a card B Fold the card along the centre line and glue in the middle





Sample Solution
Use the pen down command to allow the sprite to
scribble on the stage. Set the pen to any size or
colour. Use the “point towards mouse-pointer” inside
a forever loop to follow the mouse. Move the sprite to
leave a trail.

when clicked
clear
pen down

set pen size to

set pen color to )

forever

point towards mous

move steps

jﬁ Cut around the line to make a card B Fold the card along the centre line and glue in the middle





Use 3 sprites small, medium and large. When your
sprite touches the small sprite increase the score.
When your sprite touches the large sprite decrease
the score. Program your sprite to say something each
time it touches another sprite.

jﬁ Cut around the line to make a card B Fold the card along the centre line and glue in the middle





Sample Solution
Create a variable score. Use the wait command to
decrease the speed of the animation.

when ‘Iicked
set Score to i)
forever
turn G [ pick random ) to ) degrees
move steps
if touching Small Fish |2
say for secs
wait secs

change Score by

move B} steps

if touching Lar
say for S8Cs
wrait SeCcs
change Score by
move ENN) steps

jﬁ Cut around the line to make a card B Fold the card along the centre line and glue in the middle





Module 5 — Scratch Cards

Scratch Files with Solutions
Folder containing Solutions in Scratch for Difficult Scratch Cards.

CD Resource

“M5L2R2 Scratch Files with Difficult Solutions”
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Module 5 — Scratch Cards

Scratch Cards Extreme (Resource 1), Scratch Files with Solutions (Resource
2), Scratch Cards Progress Sheet (Resource 3, Lesson 1)

Nested loops, Sprite, Variable

Students revise a number of topics in Scratch using Scratch Cards. There are
5 Extreme cards in this lesson (1 being the least difficult and 5 being the most
difficult). Scratch Cards are available with this pack. If there is a requirement
for more cards the teacher should copy and cut out the Scratch Cards from
resource 1 and keep the solution to check students’ work. Students attempt
the problems on the Scratch Cards, using the images as guidance. The
teacher can give hints to students if necessary but should not show the
solution card. Students will encounter concepts such as drawing a very
complex shape.

1. To build on the concepts in Scratch revised in Lesson 1 and 2 of this
module.

2. To challenge students to use their knowledge of Scratch to solve more
difficult problems and to think creatively to solve these problems.

» Tell students that they are going to revise some more ideas in Scratch
using cards and that these will build on Lesson 2 Difficult Scratch
Cards.

» Tell them that these are the Extreme cards and that these are the most
challenging but fun to figure out.

» Tell students that they will encounter cards such as counting down a
rocket launch, making a sprite explode and drawing complex shapes.

» Tell them they may work with a partner.

1. Give students Scratch Card 1 and ask them to look at the instructions
and pictures. Students may need to work with a partner for these
cards.

3 This lesson is based on Scratch Cards from the Scratch Website
http://scratch.mit.edu/cards
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Module 5 — Scratch Cards

Ask students to attempt the problem in Scratch.

Use the Sample Solution section on the teacher’s solution to give hints

if necessary, but do not show the solution card to the students while

they attempt the problem.

4. Once students have completed the problem they may receive Scratch
Card 2.

5. Continue to hand out the Scratch Cards, until students have completed
Card 5.

6. The Scratch Cards Progress Sheet (Resource 3) can be used to keep

track of student progress.

Students may add some other functionality of their choice to their solutions.
For example they could decrease the size of the sprite in card 4 (Bigger and
Bigger) or change the look of the shape in card 5 (Shape Sensation).

w N
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Module 5 — Scratch Cards

Scratch Cards Extreme
5 Scratch Cards at an Extreme level. Copy these, cut them out and give them to students. A
teacher’s solution card is also included.

34





Using a conditional ‘if else’ statement write a program
to check your addition skills. Click the sprite to check
the answer.

l Right Answrer! I

S

jﬁ Cut around the line to make a card Fold the card along the centre line and glue in the middle





Sample Solution
Create 3 variables: Number 1, Number 2 and Answer.
Use an if else statement. By using the ‘when Sprite 1
clicked’ command, clicking on the sprite should tell
you if the answer is right or wrong. Remember to
double click on your variables to make them into
sliders as shown on the card.

when Spritel clicked

if Number 1 + Number 2 = Answer

CELON Right Answer! BT sacs

else

say for @) secs

jﬁ Cut around the line to make a card Fold the card along the centre line and glue in the middle





Set up 2 variables to track the x and y position of the
sprite as it moves around the stage.

jﬁ Cut around the line to make a card Fold the card along the centre line and glue in the middle





Sample Solution
To make the variables for x position and y position
appear on the stage, click the check box next to the
block as shown here:

_| = position

J y position

Once the variables appear on stage, you can then use
a forever loop and pick random commands to make
the sprite move randomly. The variables track the
position of the sprite.

when clicked

go to x: i) y: 0D

point in direction ETED

wait SeCs

forever
turn (¥ | pick random to degrees
move | pick random B to steps
wrait SeCs

if on edge, bounce

jﬁ Cut around the line to make a card Fold the card along the centre line and glue in the middle





Count down a rocket to blast off.

jﬁ Cut around the line to make a card Fold the card along the centre line and glue in the middle





Sample Solution
Draw a rocket or just use a picture of a plane from the
Scratch image library. Create a variable called Timer
and set it to 5. Use a ‘repeat until’ loop. When Timer =
0, broadcast ‘blast off’ to the rocket sprite.

wrhern
set Timer to
repeat until Tinner = lER
== e E—
’l.uait —ecs
’change Tinmer by
Tsaw for EB =eca
>-|.-Jait secs
:change Tinner by BB
say For —
:w-ait ==

change Tiners by
[ For e
.l.uait sacs
’change Timer by EB
" ow EZXE For =
’l.uait Secs
:change Timer by
broadcast bla of f

=aw IEEELE=1i for ) s=c=

The rocket sprite contains the following code.

when I receiwe blast off

glide IB) secs to =x: [E) y:

jﬁ Cut around the line to make a card Fold the card along the centre line and glue in the middle





Use a variable to store the size of your sprite. Set the
size to zero and then use a ‘repeat until’ command to
grow your sprite back to full size and make it explode.

jﬁ Cut around the line to make a card Fold the card along the centre line and glue in the middle





Sample Solution
Make the sprite shrink to zero. Create a variable
named size. Use a repeat until loop to make the sprite
grow to until it reaches full size (100%) again.

when clicked
sat size to [

switch to costume costumel

repeat until  size =
set size to | size %0
change size by £

wait ) secs

switch to costume etplode

jﬁ Cut around the line to make a card Fold the card along the centre line and glue in the middle





Draw a triangle, a square, a pentagon, a hexagon, a
heptagon and an octagon (8-sided shape) inside each
other as shown.

jﬁ Cut around the line to make a card Fold the card along the centre line and glue in the middle





Sample Solution
Use variables to store sides and angle. Start with a
triangle. Use a ‘repeat until’ loop to stop when sides =
9. Use ‘wait’ to slow things down.

when clicked

hide

clear

pen up

change pen color by [ pick random to
set pen size to B}

go to = w: i)

point in direction

pen down

set sides to B}

set angle to EE) / sides
repeat until sides = B}

repeat sides

nowe steps

turn ¢~ | angle degrees

change sides by

set angle to EE) / sides

change pen color by [ pick random to

Cut around the line to make a card Fold the card along the centre line and glue in the middle
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Scratch files with Solutions
Folder containing Solutions in Scratch for Extreme Scratch Cards.

CD Resource

“M5L3R2 Scratch Files with Extreme Solutions”

45





		Module 5 
Revision with Scratch Cards




Module 6
Changing Things

Lesson 1 | Like Mine Better 1 - Modifying Code 1

Students modify existing Scratch projects.

2 £ «& O

Computer Projector
Scratch

Lesson 2 | Like Mine Better 2 - Modifying Code 2

Students build on Lesson 1 by modifying more existing Scratch projects.

2 £ «& O

Computer Projector
Scratch
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Module 6 — Modifying Code

Lesson 1 — | Like Mine Better

Resources:

Scratch Projects with Modifications (Resource 1), Instructions Sheet for
Modifying Projects 1 - 3 (Resource 2), Teacher’s Solutions Sheets (Resource
3), Original Scratch Projects (Resource 4)

Key Vocabulary:
Code, Script

Description:

Students will open existing projects in Scratch. They will then be given
instructions on how to modify the code / scripts in Scratch. Students will
modify the scripts accordingly to make their sprites behave differently.

Learning Objectives:
1. To introduce students to the idea of modifying existing code / scripts in
Scratch.
2. To enable students to identify the part of the script that needs to be
modified in order to program new or different behaviour.

Lesson Introduction:

» Tell students that computer programmers often change or modify code
that already exists, to make a program do something new or something
differently.

» Tell them that today they are going to modify the scripts in some
Scratch projects to change the behaviour of their sprites. Perhaps they
will like their own versions of the projects better!

Lesson Breakdown:
1. Ask students to open Project 1 — BreakDance first. See the following
images for details on how to open each of the 3 projects in this lesson.





Module 6 — Modifying Code

Project 1 - BreakDance

:kﬁl ,,J\j_“i;_[ <@ B 5 File Edit Share Help

Motion Control

Looks Sensing

Sound Operators

1. Click on the file
menu and the open
424l button and the open
project box appears
turn § B S

point in direction

point towards

go to x: @ y: @
go to

glide ) secs to x|
Examnples

change x by ) o
set x to ) My Projects
change y by 10

set y to )
if on edge, bounce
[ﬂ x position

[ v position
[E direction

t Notes.

"Gpen Project

{ Music and Dance

ﬁ] 1 RobotDance

(] 2 ChickenNoodleSoup
{1 3 MelodyList

(] 4 TwinkleTwinkle

ﬂ S DanceDressUp

#l 6 BreakDance

("] 7 CanYouDance

(] 8 OceanMusicBox

("] 9 PianoMachine

2. Click on the examples foider
then on the music and dance
folder and the BreakDance project
is stored here .
13y
About this project:
I'm a b-boy and this is

practically the first Scratch
project I ever made.

INSTRUCTIONS w1 =455 yi191

Click the boombox and then
the other icons at the top of
the screen.

oK Cancel J

Project 2 — Aquarium

g L_;\j_rlj}_[ = B 3 File Edit Share Help
Control 1. Click on the File menu and
on the Open button and the
Open Project box appears .

Motion

Looks Sensing

Sound Operators Import Project.

Export Sprite...

Project Motes. ..
Quit

Pen Variables

Gpen Project

: . Click on the Animation
240 J folder. The Aquarium

project is stored here .

move staps

turn G degrd =
turn & degre;

(_Projects

Cormputer

Im Animation

[ Games

[ Greetings

[ Interactive Art

[ Music and Dance
[ Mames

[ sensors and Motars
[ simulations

[ speak Up

(71 stories

point in direztioo A

2. Click on the
Examples folder

point tow
Project author:

o About this project:
glide £} secs to x|
Exarnples

change x by
[

set x to () My Projects

change y by

set y to ) Cancel

if on edge, bounce

x position
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Project 3 — Tamara

Motion
Looks

Sound

1. Click on the file
menu and the open
e 10 button and the open
project box appears

Pen

turn b degre Computer

point in direction [y

point towards
[
gotox: @ v: @ Beddian

go to

i 3

glide secs to ¥
Exarnples

change x by €13
[10] o

set x to (@ My Projects

e o

set y to (@

if on edge, bounce

x position
¥

tipen Project

[ Prajects

1 Animation

[ Games

] Greetings

[ Interactive Art
] Music and Dance

[ sensors and Motors
[0 simulstions

[0 speak Up

[0 stories

2. Click on the
names folder. The
Tamara project is

stored here.

Project author:

About this project:

®i-279  yi-423

Cancel

Note: If any of the projects mentioned are not available in the version of
Scratch you have downloaded, you may find the original Scratch projects
on the CD (Resource 4).
1. Give students the Instructions for Modifying Projects sheet (Resource

2) and ask them to implement the changes for projects 1, 2 and 3, as

instructed.

2. Once they have attempted each project, you may show them the
solution files, Scratch Projects with Modifications (Resource 1).

Note: The printable solutions for each project modification are located in

the Teacher’s Solutions sheets (Resource 3).

=

Ask students to choose their favourite project from projects 1, 2 and 3. Ask
them to suggest and implement 3 further modifications to this project.
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Scratch Projects with Modifications
A folder containing all Scratch projects with modifications completed.

CD Resource

“M6L1R1 Modified Scratch Projects 1”





Module 6 — Modifying Code

Instructions Sheet for Modifying Projects 1 -3
A sheet of modifications required for projects 1 - 3, Lesson 1.





Instructions for Modifying Projects in Scratch — Lesson 1
Project 1 — BreakDance

1. Change the background.
2. Import another sprite into the project and make it dance in different
ways when the green flag is clicked.

Project 2 — Aquarium

1. Animate the seaweed i.e. plant1, plant2 and plant3.

If Creature1 touches Creature6, make Creature1 say “hello”. Make
Creature6 say “hi there” in response to Creature1.

3. Add a suitable soundtrack. You will find lots of music and sounds at
http://www.pacdv.com/sounds/ or you can add your own sound effects
from the Scratch library of sounds.

4. Change the colour of Creature5 if it is touching plant1.

5. Increase the size of Creatured if touching Creature2.

Project 3 — Tamara

1. Change the name Tamara to the name JACK.

2. Change the behaviour of the letters. When the mouse touches the
letter K draw a triangle. Change the pen size to 4 first and use the ‘wait’
command to slow down the drawing.

3. Change the letter C to a cat when clicked (i.e. when the mouse is over
it and the mouse is down at the same time).

4. When the mouse is touching the letters J, A and K, play a different
sound. Play ‘meow’ when the letter C is clicked. (You will need to
import sounds from the Scratch sounds library).



http://www.pacdv.com/sounds/
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Teacher’s Solutions Sheets
A sheet of modifications required for projects 1-3, Lesson 1.





Teacher’s Solution Sheet for Lesson 1
Project 1 — Break Dance

1. Change the background.
The following images show the steps needed to change the background for
your stage sprite.

derordll w» E D File Edit share Help

Motion Control
Looks Sensing
Sound Operators Backgrounds

Pan Variables

New background: (3 ETINS CZIEEY
ask and wait

~ | Backgroundl
answer %

caEm ©

mouas ¥
2t EaT o 2. Click on the
edit button to
edit the existing
resat timer background .

timer

[ fr—

loudness %1 -351 yi-199

loud?

er |sensor value . N B -
o 1. Click on the Wi &
2EnI0b; 5 HE d insbucti... Bboy boombo.. hey yay ... tumtabl.. turntabl... check th...

stage sprite to
select it.

E&’E{;;\“’_[U_EE «k B 3 File Edit Share Help

Motion Control
Looks Sensing

Sound Operators Backgrounds

Pen Variables

le booMmbox
Ner lcons

B et
1. The paint editor box wmy  [B5ackoround!

appears once you have
clicked the edit button . Click

on the import button and the

import image box appears .

Import Image
key space |pressed?

/ = :
reset timer ( Backgrounds ™
"4

Computer
timer

lind

loudness

]

Desktop

loud?

der_|sensor value o

sensor button 1 |2 Biackgrounds

2. Click on the backgrounds
button and then click on a folder
from which you would like to
choose a background .
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| ormputer
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Desktop

:
[ =

Backgrounds
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- 0Ok = cancel
il i

Paint Editor
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2. Import another sprite into the project and make it dance in different
ways when the green flag is clicked.
The following image shows how to import a new sprite into the project.

Motion Control
Looks Sensing
Sound Operators Scripts

Pen ¥ariables

ask and wait|
answer

mouse x
mouse y

mouse down?

Click on this button to
key space |pressed? import a new sprite
from the Scratch
reset timer Ilbrary
timer

ion |of B boy

= 2 %
loudness New sprite: Sﬁ/ ﬁ ?:V

loud?

G Choose new sprite from fi
-
slider |sensor value b L= ‘ﬁr Y

sensor button pressed |2 ettt Flboy  boomba hayivey hmnthll Gawbakl shocdih

=

The sprite chosen for the solution is the ‘breakdancer1’ sprite from the people
folder in the Scratch library. 3 new costumes were imported for this sprite, as
shown in the following 2 images.

Hof il @ B 3 File Edit share Help NS

Motion Control
Looks Sensing

Sound Operators f T

‘‘‘‘‘‘‘ 1. Click on the costumes tab for
mave ) steps this sprite and then on the import
turn G E degrees iy button to import new costumes .

turn & degrees

point in direction

paint towards

Comnputsr

go to x: BB v: -
go to @

glide ) secs to x: EED) v J

change x by Desktop J Fantasy T People
set x to (@ L

change yby €8 | N ... . 2. The import costume box

set y to @ appears and you can then choose

the appropriate folder . For new

if on edge, bounce costumes for this sprite , the people pertton
folder was chosen .

x position
¥ position
direction






Once you have chosen your new costume, click on OK.
The costumes for the sprite should appear in a list as shown.

Dancer

The sample script for making this sprite dance when the green flag is clicked
is shown below.

[ when clicked

:aneat 5 |
switch to costume costums2
wait (@8 secs
switch to costume costumes
‘wait @ secs

switch to costume costumed

wait secs

switch to costume costurnel






Project 2 — Aquarium

1. Animate the seaweed.

When you open the Aquarium project, the seaweed sprites are plant1, plant2
and plant3. Click on the plant1 sprite first, to select it, as shown in the
following image. You can then add a forever loop, as shown, to move plant1
backwards and forwards.

 Contr: plant1

Sensing

Operators i r'm r"""""'""""

variables Add a forever loop to the
|".'-;he,. Pt existing script and make
plant1 move 10 steps
= ‘k"”l forward and 10 steps back .
seback Blosec: The wait command slows
things own .

forever

i L0 e

- —
| when plant1 dicked

Fn;t ) secs

r.;mr
=
re_peat

=
%1 =372 yi-447

Er::ad:ast
ﬁﬁaad:ast and wait

ﬁlhen I receive

e o 1. Click on plant 1in g
il s the sprite list . L=
e Stage plant1 | plantz  plant2

=
rf_ o
L &

Similar steps may be taken to animate the sprites plant2 and plant3.

2. If Creature1 touches Creature6, make Creature1 say ‘hello’.

-'*Jf‘ff,}\,’_l"fj_.r—_{ o B % File Edit Share Help

Motion Control it e -
-6@ Creaturel

Looks Sensing
Sound Operators

Pen Variables

touching ed
touching color 2 effect to
color  is touching 2

- —
[when | dicked

ask and wait

Er
e
{ "F‘:‘: 2o 2. This block means that
Sy if Creature 1 is touching

mouse y Il Creature®, it will say

mouse x

mouse dawn? [when .. chokiad ‘hello’ for 2 seconds.
e 7

key space |pressed?
distance to
%i-255 yi-351
reset timer
timer if touching

<ay [E] for @ zecs & - 0

= Cre=’ur...| Creatur... Creatur.. Creatur. Creatur. Creatur.. Crea

loudness

loud? 1. Select Creature 1 |/
e from the sprite list. [SEEETER TR ]

slider |sensor value

sensor b

on |of Creaturel






Make Creature6 say ‘hi there’ in response to Creature1.

dororrer] @ EH oD File Edit share Help

Moti
S— Creatureé
Looks Sensing

Sound Operators

¥ariables

move Y steps t \
if on edge, bounce L)
2. This block makes
Creature 6 say ‘hi there’
when touching Creature 1.
The wait command slows
I'fn—rmr things down .
- R L]
|—"E_peat Y touching
) [wait Boacs
s Gore 2 e
[~ = e
i e
ﬁﬁadcast | and wait

I/pjhgn I receive Creatur... Creatur.. Creatur. L vl catur... | Creatur..

1. Select
r;m Creature 6 from g

. the spritelist . stage | plantl  plantz  plant3
o
-

3. Add a suitable soundtrack.

:;Jﬁf,r\f_ rj}l « B 23 File Edit Share Help
RiGEGH 1. Select the stage
sprite for the sprite

L list and then click on

Variables & the sounds tab .

Looks

Sound Operators

2. Click on the import
button and the import
sound box appears .

Cormputer

oy [ Effects
brendan.osullivan J O A
[ Hurman
3. Choose music loops from the i [ Instruments

T list of sounds folders . You can Desktop L Music Loops
F"“e' then choose your music and = [J Percussion
— click OK. The sound should 0 voeals
repeat . e Sounds
appear in the stage sprite’s list
= of sounds.

[beaadeast |

ﬁﬁmdcast and wait

Cancel

hen I receive

for i/ i |
orever i ad
stage plantl  plantz  plant?

__r
=
fiF

4






Once you have chosen your sound, click on the scripts tab for the stage sprite
and the following image shows the code you will need to play the sound as a
soundtrack for the Aquarium project.

o EH 4 File Edit share Help

Motion Control
Looks Sensing
Sound Operators

Pen Variables

play sound Eggs | =
2. This block makes the sound

play right through and repeat
stop il zounds forever, when the green flag is
clicked.

play sound Eggs |until done

play drum CERS for [ beats

rest for beats

play note (i@ for [ beats

set instrument to

change volume by
set volume to %o

el

x:-359  y:-220

change tempo by

set tempo to @) bpm

tempo

PR SR
Stage plantl  plantz  plant3

4. Change the colour of Creature5 if it is touching plant1.

Make sure that Creature5 is selected in the sprite list area. The second ‘if
block below can then be added to the existing code. This means that if
Creatureb5 is touching plant1, it will change colour by a random number
between 1 and 100.

-

[ when clicleed

forever

pick random ol B =0

turn G degrees

wait ) secs

if touching plantl |2

change color | effect by | pick random to






5. Increase the size of Creature3 if touching Creature2.

Make sure Creature3 is selected.

Add the ‘set size to 50%’ block to the first block of code. This ensures that
each time the green flag is clicked, Creature3 returns to 50% of its size.

i when clicked

set size to %0
forever
move [ steps

if on edge, bounce

The second ‘if’ block in the following script ensures that Creature3 increases
in size each time it touches Creature2.

i when clicked

foraver
pick random [ to B =

turn G degrees

wait sBCs

touching CreatureZ

change size by






Project 3 — Tamara

1. Change the name Tamara to the name JACK.

First delete the last 2 of the existing letter sprites i.e. r and a, so you are left
Remember when you delete a sprite you
also delete the script associated with that sprite! It is better therefore for this
change to the letters for ‘JJACK’ so we will

with 4 letters for the word ‘JACK’.

exercise to keep 4 of the letters to
still have the scripts for these.

«b B 5 File Edit Share Help

Operators

Variables

play sound
play sound | until done

stop all sounds

piay deum CER@ for () beats

rest for beats e

glide ' speed s

play note [@g for ) beats

glid,
set instrument to P

change volume by
set volume to e
volume

To delete an existing letter sprite select the
letter, right click on your mouse and then
select delete from the menu . Remember
when you delete a sprite , you also delete

the script for that sprite .

change tempu|

set tempo to

tempo

(2%[8%

LOROARE

press Green Flag teo start,
then move the mouse over the letters

newsprite: (Yo7 |E [P
b alm

fam, | o
show

export this sprite SEESEEEREE
duplicate
delete

Follow the instructions over to change the 4 remaining letters to J A C K.

Motion Control

Looks Sensing
Sound Operators

Pen Variablas

1. Select the first
letter from the sprite
list and click on the
costumes tab .

point in direction Elke

2. Click on the import

Import Costume

button and the import

( Costumes

costume box e
appears.

glide £} sel="t0 = pezar v g

iy

change x by

[}

Desktop

Animals

3. Click on the
costumes button and
then select your letter

from the letters library .

3

Things

x position
¥

Fantasy People

Transportation

Cancel






Motion Control
Looks Sensing
Sound Operators

Pen ¥ariables

ree B Stene : (Once you have imported
T1
D s @ a new letter costun)e_ , you
wrn § € dearees EnEm © can delete the original
8 ; letter by clicking on the x
l Delete this costl .
button nexttoit. 4, cyans,

then move the mouse over the letters
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direction

Repeat the previous steps until you have the letters J A C K as your new
sprites. You can change the names of the sprites as shown in the following
image.
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2. When the mouse touches the letter K, draw a triangle. Change the pen
size to 4 first and use the wait command to slow things down.

Motion ' Contral
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3. Change the letter C to a cat when clicked.
Import a cat costume first.
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To make the C sprite change to a cat when clicked, use the first block of script
in the following image.
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| when

his block of script means that when the
green flag is clicked , forever if ‘C’ is
touching the mouse pointer and the
mouse is down i.e. if ‘C’ is clicked , it will
switch to the cat costume , wait 2 seconds
and switch back to ‘C’ again .

clicked

switch to costum

er |2 ‘and mouse down?
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switch to costume cat
wait () secs

switch to costume ©
A
|- 74

h instructi..

sl

play sound C:

4. When the mouse is touching the letters J, A and K play a different
sound. Play ‘meow’ when the letter C is clicked.

Import your sound from the Scratch sounds library first.
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Once you have imported your sound, the following image shows you how to
apply your sound to your sprite e.g. the cat’'s ‘meow’ sound.
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Repeat the steps above to add sounds of your choice to the other letters.





Module 6 — Modifying Code

Original Scratch Projects
The 3 Scratch projects for the lesson before they were modified. This is for teachers who do
not have the original projects on the version of Scratch which was downloaded.

CD Resource

“M6L1R4 Original Scratch Projects 1”
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Module 6 — Modifying Code

Lesson 2 — | Like Mine Better 2

Resources:

Scratch Projects with Modifications (Resource 1), Instructions Sheet for
Modifying Projects (Resource 2), Teacher’s Solutions Sheets (Resource 3),
Original Scratch Projects (Resource 4)

Key Vocabulary:
Code, Script

Description:

Students will open and modify other existing projects in Scratch. This is a
follow on from Lesson 1. Students will be given instructions on how to modify
the code / scripts in Scratch. Students will modify the scripts accordingly to
make their sprites behave differently.

Learning Objectives:
1. To introduce students to the idea of modifying more complex existing
code / scripts in Scratch.
2. To enable students to identify the part of the script that needs to be
modified in more complex projects, in order to program new or different
behaviour.

Lesson Introduction:

* Remind students that computer programmers often change or modify
code that already exists, to make a program do something new or
something different.

* Tell them that today they are going to modify the scripts in more
complex Scratch projects to change the behaviour of more sprites.

Lesson Breakdown:
1. Ask students to open Project 1 — Dance DressUp first. See the
following images for details on how to open each of the 3 projects in
this lesson.
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Project 1 — DanceDressUp
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1. Click on the File menu and
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(1 Animation

[ Games
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[ Interactive Art

M Music and Dance
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[ simulations
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Project 2 — Robot Dance
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Save
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2. Click on the Music and
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if on edge, bounce

x position
¥ position

My Projects

Export Sprite. ..
Project Notes...

apen Projet
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on the Open button and the
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Project 3 — FishChomp
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2. Click on the Music and
Dance folder . The
RobotDance project is
stored here.

Cancel

Cancel
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on the Open button and the
{  Open Project box appears .

turn (v BE) degrd

turn b degre Cornputer

point in direction

point towards

swtox: @@
goto |

glide secs to x

change x by
set x to [

s o i

g

Project author:

2. Click on the
Games folder. The
FishChomp project

is stored here .

About this project:

®i-515  yi 192

Note: If any of the projects mentioned are not available in the version of
Scratch you have downloaded, you may find the Original Scratch Projects
on the CD (Resource 4).

2. Give students the Instructions Sheet for Modifying Projects (Resource
2) and ask them to implement the changes for projects 1, 2 and 3, as
instructed.

Once they have attempted each project, you may show them the
solution files Scratch Projects with Modifications (Resource 1).

Note: the printable solutions for each project modification are located in the
Teacher’s Solutions sheets (Resource 3).

=

1. Ask students to choose their favourite project from projects 1, 2 and
3. Ask them to suggest and implement 3 further modifications to this
project.

2. As a further extension activity, ask students to download their

favourite project from the Scratch website and modify the scripts to
create their own version of the project.

N.B. Although students can view projects on the Scratch website at
http://scratch.mit.edu, they will need to set up an account on the
Scratch website before they can download projects they wish to
modify. See Module 10, Lesson 2 ‘Sharing — Setting up a
Scratch Account’ for information on how to set up an account on
the Scratch website. Once logged in, students will then be able to
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download any project they open on the Scratch website and modify
it in Scratch. See the image which follows for information on how to
download a project once logged in.

home projects galleries support forums about my stuff Language L4

Welcome, mobrien | Logout | | [ search |

Download this
e e A
project! @

Download the 94 sprites and 786
scripts of _"SPACE RACE!
" and open it in Scratch

imagine » program « share

SPACE RACE! Adventure Game (Version 9)

P

Project Notes

Solve puzzles, fight enemies,
Once Iogged in, students will the race through space!
be able to open a Scratch
project, click on its name here
and download and save the
Scratch project to a location on
their computer .

pwiload to ensure it
sh while you play.

ce is a fun adventure
th unique puzzles.

Starts with a short cutscene and
then the adventure begins. If
you don't want to view the
cutscene, click "Start (No
Intra).”
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Scratch Projects with Modifications
A folder containing all modified Scratch projects with modifications completed.

CD Resource

“M6L2R1 Modified Scratch Projects 2"
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Module 6 — Modifying Code

Instructions Sheet for Modifying Projects
A sheet of modifications required for projects 1-3, Lesson 2.
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Instructions for Modifying Projects in Scratch — Lesson 2

Project 1 — DanceDressUp

1.
2.
3.

Introduce a new sprite called Ella.

Give her 3 different costumes like the other sprites.

When the green flag is clicked, Ella should be the smallest sprite and
make sure to position her at the end of the line of other sprites on
stage.

When Ella is clicked, she should change costume.

When the e key is pressed, make Ella dance on the brown platform, in
whatever way you like, before returning to her original position. (Tip:
you may duplicate some code from the other sprites by right-clicking on
the block of code and dragging it to the Ella sprite).

When the letter keys for the other sprites are pressed (i.e. a, b, ¢, d),
make Ella dance in line like the other sprites. (Tip: you may duplicate
some code from another of the sprites by right-clicking on the block of
code and dragging it to the Ella sprite).

Project 2 — RobotDance

1. Delete a robot from the floor.
2.
3. Add a new robot, called Robot 4, and make it jump up and say

Change the stage.

“Yippee” when the space bar is pressed.
Add a new soundtrack. You can add your own sound effects or music
from the Scratch library of sounds.

. Add a new variable ‘speed’ and change the speed at which one of the

robots dances. (Hint: Make the variable counter into a slider, by
double-clicking on it).

Project 3 — FishChomp

1.

Add a variable called score for the hungry fish sprite.

2. Change the score if the hungry fish sprite eats any of the 3 goldfish

sprites.
If the score is equal to 10, change the background, hide all the sprites
and display the message “You Win’.
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Teacher’s Solutions Sheets
A sheet of modifications required for projects 1-3, Lesson 2.
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Teacher’s Solutions Sheet — Lesson 2

Project 1 — Dance Dress Up

1. Introduce a new sprite called Ella.

alpar)
=y
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2. Click on the costumes tab

Sound

and choose a sprite from the
people folder . Click OK.
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Cancel
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1. Click on the ‘choose new
sprite from file’ button and
the new sprite box appears

Stage | instructi.

2. Give her 3 different costumes like the other sprites.
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Press the letters for a special dance
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appear in a list here , once
imported one by one .
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3. When the green flag is clicked, Ella should be the smallest sprite and
make sure to position her at the end of the line of other sprites on stage.

The next biggest sprite, Dana, is set at 72% in size when the green flag is
clicked, so students should set new sprite Ella’s size to approximately 60%,
when the green flag is clicked.

Students should also figure out the (x,y) position Ella needs to be in when the
green flag is clicked. She should also switch to her first costume, each time
the flag is clicked. The script solution for question 3 is below.

i

clear graphic effects

switch to costume ballerina-1

clear graphic effects
set size to [E) 20
go to = ¥:

4. When sprite Ella is clicked, she should change costume.
See script below.

next costume

5. When the e key is pressed, make Ella dance on the brown platform, in
whatever way you like, before returning her to her original position. (Tip:
you may duplicate some code from the other sprites by right-clicking on
the block of code and dragging it to the Ella sprite).

The other sprites already have scripts associated with them when a key is
pressed. Students should first copy the code from one of these sprites and
drag and drop it onto the Ella sprite as shown. This will eliminate the need to
build this part of the script from scratch.
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‘when a key pressed’
block of script and choose
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6. When the letter keys for the other sprites are pressed (i.e. a, b, c, d),
make Ella dance in line like the other sprites. (Tip: you may duplicate
some code from another of the sprites by right-clicking on the block of
code and dragging it to the Ella sprite).

To make Ella dance in line like the other sprites, right click on the block of
code which begins with ‘when | receive dance’ and drag it across to the Ella
sprite as shown. This will make Ella dance in a whirl like the other sprites,
when the keys a, b, c or d are pressed.
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Looks S ensi e sl iz

o DpERators j L | 2. Right click on the block of script which begins
Pen variables ] ‘when | receive dance’ and select duplicate from
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Project 2 — Robot Dance

1. Delete a robot from the floor.

dofrror] @ B oY File Edit share Help
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loudness
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2. Change the stage.
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sprite from the sprite
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3. Add a new robot called Robot 4 and make it jump up and down and
say “Yippee” when the space bar is pressed.

New Sprite
2. Click on the costumes button
= ( Fantasy and then select the robot from the
S fantasy folder . Click on OK and the
o TP E Jump-fliip a=... | robot should appear in your sprite
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4. Add a new soundtrack. You can add your own soundtrack or music
from the Scratch library of sounds.

The following shows you how to add a soundtrack from the Scratch library of
sounds.

dop i < EH oD File Edit share Help
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The following script should be added to the stage sprite to allow the imported
soundtrack to play continuously when the green flag is clicked.
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5. Add a new variable ‘speed’ and change the speed at which one of the
robots dances.

Tof & B 3 File Edit share Help

Motion ' contral g 2. Create a new variable

Looks Sensing called speed by first clicking
Sound Operators on the variables button and
Pen variables then on the make a variable

Make a wvariable
Delete a variable
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note 3. Type the name of your
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show variable
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this sprite only i .e. for robot2,

and click OK. 1. Select a robot from the sprite
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O For all sprites @ Fur this sprite only

robotl | robot2 | robotd discocu.. floor  robot4
0K Cancel

You can double click on the variable on stage to make it into a slider and then
the code below will change the speed of robot 2 as you move the slider.

Motion ' Contral

- ey ; 0
Looks Sensing WA R 4 [

robot2 speed [0
Sound Dperators poos

g \ 1. Double click on the
2. Set the speed to 0 at : l speed variable to make it

the start when the green nto a slider. You can then

i £ 3. Make robot2 move as vary the speed of robot 2
flag is clicked . v (D <tore many steps as are on the by moving the slider .

[ (speed (5o et i speed variable counter on
B effect by stage.

set notz | to m
change note | by
show variable note

hide variable notz |

x:-301 y:-380
New sprite:

robotl robot2z robot3 disco cu..  floor robot 4






Project 3 — FishChomp

1. Add a variable called score for the hungry fish sprite.

Contral

Sensing . s Click the green flag.
2. Click on the Move the mouse to eal

dpenaters variables button and - the small fish
then click on the make E *
~ a variable button .

point towards

move [ steps

3. Type the variable name

in the box. '
: . 4. Select For this sprite
5 ch to cos

only, as the score variable | %
.| s for the hungry fish
sprite.

:-332  y:-283
~ew sprite: {.\f '!—’,o? ?-} - :

ariable name?

score n

O For al sprites @ For this sprite only goldfish... goldfish... goldfish... hurgry f..|ins

5. Click on OK and your
new variable should 1. Select the hungry
appear on the stage . fish sprite .

2. Change the score if the hungry fish sprite eats any of the 3 goldfish
sprites.

0K Cancel

Remember each of the gold fish sprites has the following script, so that if the
blue mouth of the hungry fish touches the orange of the goldfish, the message
‘got me’ is broadcast:

[ when clicked

show

point in direction IETED

?u_rever

move steps

turn (¥ | pick random to degrees

if on edge, bounce

it color s to ching ?

_bﬁadcast g

hide

:r;t 58C5

go to x: w: [ pick random to

show






The following image shows the script for the hungry fish sprite. When the
message ‘got me’ is received by the hungry fish sprite (i.e. it has eaten one of
the goldfish), the score will change by one. Remember to set the score to 0
each time the green flag is clicked.

Motion Control

Looks Sensing | 5 Click the green flag.
Mowe the mouse to eat
i Ll the small fish

Variables

Make a wariable
Delete a variable
=

1. Set the score to O at | riis
the start, each time the ||
green flag is clicked .

hide variable score

| 2. Each time the hungry fish touches a
! P goldfish, ‘got me’ is broadcast . This
2 part of the script will change the
hungry fish sprite’s score by 1 each
time ‘got me’ is received .

3. If the score is equal to 10, change the background, hide all the sprites
and display the message ‘You Win’.

A new background displaying the message ‘You Win’ is created first.

dofordil @ E @D File Edit Share Help

1. Click on the

backgrounds tab
for the stage |

sprite.

(AP -cirt ] impor ] camer-a |

2. Click on the
underwater paint button and
[Hake o ket | <y the paint editor

box appears .

4. Select a background of your choice
from the Scratch library and click on OK .

The background should appear in the
paint editor box so that you can write the
words ‘You Win’ on it .

{_Backgrounds pd II

n!-ké} o
3. Click on the import J —
button in the paint & O find
editor box and the  |r3 J
import image box &y = _D [' I
pize: V. o § Desk'ﬂp J Nature Outdoors Sports

O

o = Y .
BEO000EEE e

EECEOmEE Backgrounds .

N EOEEE —

N EEEEE )
ENEEEEEE ;
EEEECDCOE 2,01l 2 Ed

Set costume center

0K ca
T -






The letters to spell “You Win’ are then imported. It is also possible to paint the
letters using the paintbrush tool in the paint editor.

o]« D File Edit share Help

Mot Control
jotion ontrol SHAE

Looks Sensing

sound Operators 2. You can then click on the fill
Pen Variables tool to select it . I8
A— Nt Editor:

mMake a list

1. Once you have imported all
your letters , you can change
their colour by first selecting

your colour with the dropper tool

-609 y:-218%

Ef
s N
| ]
"
| ]
| |

EH A2.alle

Set costume center

3. Finally click on the letters you cancel
wish to fill with the colour you " =
selected . Red was chosen for

this project.

You can change the colour of the letters you imported as shown.

Q N RA | ug

U1, To import letters to spell §hare Help
the phrase “You Win’ on
“ your new background , first Stage
= click on the import button in
4 the paint editor and the Backgrounds | EERRIE

. ) 2. Double click on the
P e e ..,.round: { import | camera | costumes folder and then on

the letters folder . You can then
ey : underwater choose the letters you wish to

. i Em copy S 1 B mport one by one .
~Paint Editor -

~

Import Im'{ge

SIS

/
/
/

&

O D D
Desktop J Backgrounds Sounds
=
Backgrounds

DE 2.all 2

Set costume center
0K






Finally you need to change the script for the hungry fish and the gold fish
when the score is equal to 10.

The script for the hungry fish sprite looks like this.

- e
i
when I receive got-me

play sound chomp

change score by
if  score = 10

broadcast winner | and wait
hide

st_up all

I"E_PE-EIt
switch to costume closed-mouth
wait SEeCS

switch to costume open-mouth

The ‘if score = 10’ block means that if the score is equal to 10, the message
‘winner’ is broadcast to all sprites. The hide command hides the hungry fish
and the stop all stops everything at the end, once the score is equal to 10.

The sprites goldfish 1, goldfish 2, goldfish 3 and the instructions sprite all have
the following script.

e e
y
when I receive winner

hide

This means that they will all be hidden then they receive the ‘winner’ message
at the end of the game.

The stage sprite has the following script.

= D
y
when I receive winner

switch to background foothall-field






Original Scratch Projects
The 3 Scratch projects for the lesson before they were modified. This is for teachers who do
not have the original projects on the version of Scratch which was downloaded.

CD Resource

“M6L2R4 Original Scratch Projects 2”
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Module 7

Solving Complex Problems

Lesson1 The Towers of Hanoi
Students will solve the Towers of Hanoi Puzzle. Students will learn how
adding a new disk to the puzzle will significantly increase the amount of time
required to solve the puzzle.

= @ <« O

Computer Internet Projector CD Resource

Lesson 2 The Travelling Salesman Problem
Students will create solutions to the Travelling Salesman Problem. Each
time a new city is added to the journey of a travelling salesman the amount
of possible routes that can be travelled increases at an exponential rate.

- | @ <« O

Computer Internet Projector CD Resource

[ YR ;
V}SI ITT , . & \y o
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Module 7 — Solving Complex Problems

Lesson 1 — The Towers of Hanoi

Resources:
Towers of Hanoi (Resource 1), Towers of Hanoi in Scratch (Resource 2)

Key Vocabulary:
Towers of Hanoi, Exponential Growth

Description:

Students will investigate how the amount of time required to execute an
algorithm increases as the size of the input changes. Students will solve the
Towers of Hanoi puzzle for 3 disks. They should be able to solve the puzzle in
7 moves. They should be able to solve the puzzle for 4 disks in 15 moves. In
general you can complete the puzzle in (2" -1) moves, where n is the number
of disks. By following this pattern students will notice how the number of
moves increases significantly as more disks are added.

Learning Objectives:
1. To discover how to solve the Towers of Hanoi problem.
2. To investigate the increase in amount of time required to solve the
Towers of Hanoi puzzle in relation to the increase in the number of
disks used.

Lesson Introduction:
* Open the PowerPoint Presentation for the lesson Towers of Hanoi (Re-
source 1). Present slides 2 and 3.
* Introduce the mowing the lawn problem to demonstrate linear complex-
ity.
» Tell students that a problem that increases in complexity very quickly
each time a new input is added will be investigated.

Lesson Breakdown:
1. Ask students to go to the website
http://nlvm.usu.edu/en/nav/frames_asid_118 g_3_t 2.html or
http://tinyurl.com/hanoi1




http://tinyurl.com/hanoi1

http://nlvm.usu.edu/en/nav/frames_asid_118_g_3_t_2.html
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2. Ask students to click on the instructions button on the web page and
use the instruction set to help describe the rules of the puzzle. The goal
of the towers of Hanoi problem is to move a stack of disks from one
peg to another in as few a moves as possible. You may move only one
disk at a time. You may not stack larger disks on top of smaller disks.

ParentiTeacher

Standards

?

Instructions

Reset |

Number of Moves = 3

Undo |

ﬁ 4 Disks |

Click on the
Instructions button and
game instructions will

appear in a pane on
the right hand side of
your window .

Towers of Hanoi

The goal of the towers of Han
is to move a stack of disks frol
to another in as few a moves :
The rules are:

« You may move only one
time.

« You may not stack large
top of smaller disks.

Using this virtual manipulative

« Move a disk

« Undo last move

+ Change the number of
‘work with

+ Start over

Move a disk
Click and drag the top disk or

another peg. If your move is h
a [P T S

3. Ask students to set number of disks = 3. Following instructions move all
the discs on the left pole to the right pole. Ask students how many
moves they made?

Eeset

Number of Moves =0

Undo

3 Disks
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N

Ask students if they knew they should be able to complete the puzzle in
7 moves? A formula (2" -1) is used to calculate the number of moves
required for the optimal solution, where n is the number of disks. E.g.
For 3 disks (2"-1) = (23— 1) = (8 — 1) = 7. Try solving the problem using
7 moves for 3 discs on 3 poles. To restart the game click “Reset”. The
PowerPoint slideshow that is used to accompany this lesson (Resource
1 Slide 4) contains a sample solution for 3 disks.

Tell students that the number of moves it takes to move all the disks
from pole 1 to pole 3 is the interesting part of the problem. If you apply
the rule (2" -1) where n is the number of disks, how many moves would
it take to solve the puzzle for 4 discs? Answer = (2*—1)=(15-1) =15
Ask students to set N to 4 and try this out.

Ask students to notice how the number of moves increases significantly
as more disks are added.

Number of Disks Number of Moves Required to
Solve the Problem

6 63

9 511

15 32,767

25 33,554,431

40 1,099,511,627,775

64 9,223,372,036,854,775,808

Tell students that what they need to understand is that while you can
solve this problem for 6 or 9 discs, it becomes very time consuming to
solve for 64 discs. This does not mean that the problem cannot be
solved for 64 disks. Computer science researchers are using other ap-
proaches besides analysing all moves to find a solution. How long
would it take to solve the Towers of Hanoi for different numbers of
discs? Let's say we have a computer that can execute a million instruc-
tions per second.

Number of Disks Time Taken to Solve the problem
6 0.000063 seconds

9 0.000511 seconds

15 0.032767

25 33.55 seconds

40 11.14 days

64 292, 471 years

Finally, show students the implementation of the Towers of Hanoi in
Scratch (Resource 2). Explain to students that they do not have to
understand the scripts but that with more experience in Scratch they
may be able to design their own implementation of the Towers of Hanoi
in Scratch. When you open the project ‘TowersofHanoi Scratch.sb’
(Resource 2) click on the ‘Show project notes’ button to view
instructions for the game (See Module 1, Lesson 2 for the location of
the ‘Show project notes’ button in Scratch).
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Towers of Hanoi
A PowerPoint slideshow guides the entire lesson

Q)

CD Resource

“M7L1R1 Towers of Hanoi.ppt”





Slide 1

Slide 2

f’\%ﬂ ﬂ

Solving Complex Problems

The Towers Of Hanoi

Module 7- Solving Complex
Problems.

Linear Complexity

o Mowing the lawn is a problem that
demonstrates linear complexity.

o If you double the size of the area
that you want to mow, it will take
twice as long to complete the task.






Slide 3

Slide 4

More Complex Problems

o Many problems will increase in
complexity very quickly each time
an extra input is added.

o We will explore the Towers Of Hanoi
Puzzle http://www.tinyurl.com/hanoil

How many moves does it take?

Congratulations!

Did you know you should be able to complete the puzzle in (2" -1) moves
where n is the number of disks.

For 3 disks 27 -1= (2* - 1) = (8-1) =7 moves

The puzzle was invented by
the French  mathematician
Edouard Lucas in 1883. There
is a legend about a
Viethamese or Indian temple
which contains a large room
with three time-worn posts
surrounded by 64 golden disks.
The priests of Brahma, acting
out the command of an ancient
prophecy, have been moving
these disks, in accordance with
the rules of the puzzle.
According to the legend, when
the last move of the puzzle is
completed, the world will end.
The puzzle is therefore also
known as the Tower of Brahma
puzzle. It is not clear whether
Lucas invented this legend or
was inspired by it. If the legend
were true, and if the priests
were able to move disks at a
rate of one per second, using
the smallest number of moves,
it would take them roughly 272
thousand years to complete.

This slide shows how to
complete the Tower of Hanoi
puzzle for 3 disks using as few
moves as possible.





Slide 5

Slide 6

How many moves does it take?

Remember it takes (20-1) moves

where n=number of disks

Number of Disks Number of Moves Required
to Solve the Problem

6 63

9 511

15 32,767

25 33,564,431

40 1,099,511,627,775

64 9,223,372,036,854,775,808

How much time does it take?

These calculations are based on a computer
being able to execute 1 million instructions

per second

Number of Disks Time Taken to Solve the
Problem

6 0.000063 seconds

9 0.000511 seconds

15 0.032767 seconds

25 33.55 seconds

40 11.14 days

64 292, 471 years

Notice how the number of
moves increases significantly
as more disks are added.

In  mathematics the phrase
exponential growth is used to
describe the increase in the
number of moves required to
solve the problem in relation to
the number of disks.

Executing
9,223,372,036,854,775,808 in-
structions would take 292,471
years to execute. People gen-
erally have a much shorter life
expectancy than 292,471
years!
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Towers of Hanoi in Scratch
An implementation of the Towers of Hanoi in Scratch

Q)

CD Resource

“M7L1R2 TowersofHanoi Scratch.sb”
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Lesson 2 — The Travelling Salesman Problem

Resources:
Travelling Salesman (Resource 1)

Key Vocabulary:
Travelling Salesman Problem, Exponential Growth

Description:

Students will investigate how the amount of time required to execute an al-
gorithm increases as the size of the input changes. Students will create solu-
tions to the Travelling Salesman Problem for 10 cities. There are (n-1)! pos-
sible routes, where n is the number of cities. By following this pattern students
will notice how the number of possible routes increases at an exponential rate
as more cities are added to a journey.

Learning Objectives:

1. To investigate the increase in amount of time required to solve the
Travelling Salesman Problem in relation to the increase in the number
of cities in a journey.

2. To learn about applications based on the Travelling Salesman Prob-
lem.

Lesson Introduction:

* In the previous lesson we used the Towers of Hanoi puzzle to show
how a problem grew in complexity very quickly when we increased the
number of disks.

* Open the PowerPoint Presentation for the lesson Travelling Salesman
(Resource 1). Present slides 1 and 2.

» Tell students that today’s lesson is based on the Travelling Salesman
Problem. The rate of increase in complexity of this problem is even
greater than that which we observed when investigating the Towers of
Hanoi puzzle.

Lesson Breakdown:
1. The Travelling Salesman Problem involves finding the cheapest
way of visiting a collection of cities and returning to the starting point
knowing the cost of travel between each pair of cities.
Go to http://www.tsp.gatech.edu/games/tspOnePlayer.html or
http://tinyurl.com/salesman1

10



http://tinyurl.com/salesman1

http://www.tsp.gatech.edu/games/tspOnePlayer.html
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2. You will be presented with a series of dots. These represent cities
that you must visit.

Cities: 4
Length: 343.00

3. You can click on the dots to start plotting your journey. All keyboard
commands for this game will be activated/deactivated by clicking/un-
clicking on the map with your mouse. Pressing the “x” key will remove
the most recent link in your journey. Keep linking your cities until you
have created a round trip to include links to every city on the map. Al-
ways remember that you are trying to take the shortest journey. If you
manage to plot the shortest journey you will get a message saying you

have the optimal tour.

You are within 5.7432% of the optimum.

Cities: 10 Cities: 10
Length: 1,252.00 Length: 1,184.00

4. If you did not succeed in finding the optimal tour (shortest journey)
you can press the “0” key and it should display the optimal tour. Try
finding the shortest journey on two or three different maps. Press the
spacebar to start on a new problem of the same size. Press + or -'to
start on a bigger or smaller problem. An instruction set of commands
appear on the webpage immediately underneath the game.

5. Work in pairs and try the 2 player version of the travelling salesman
game. This is available at
http://www.tsp.gatech.edu/games/tspTwoPlayers.html

or http://tinyurl.com/salesman2




http://tinyurl.com/salesman2

http://www.tsp.gatech.edu/games/tspTwoPlayers.html
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A knock out competition can be held to motivate students.

6. The keyboard commands for the 2 player game are activated by
clicking on the map. The player using the blue circle steers using the
arrow keys and places a marker using the enter key. The player using
the red circle steers using the w,a,s,d keys and places a marker using
the broken bar key (See below for an image of the broken bar key). An
instruction set of commands appear on the webpage immediately un-
derneath the game.

Broken Bar key Il
TS

7. So what it this all about? As the number of cities increases, it be-
comes more and more difficult for a computer to check all possible
tours. For example if you are visiting 4 cities, the number of possible
routes you can take is (n-1)! = (4-1)! = 3! = (3x2x1) = 6 and you need to
determine which of these 6 possible routes is the shortest.

8. By applying the (n-1)! rule it is easy to see that the number of pos-
sible routes increases significantly as more cities are added to the
route.

Number of Cities Number of Possible Routes

10 362, 880

12 39,916,800

15 87,178,291,200

25 620,448,401,733,239,439,360,000

9. Let’s say we have a computer that can execute a million instruc-
tions per second.

Number of Cities Number of Possible Routes
10 0.36 seconds

12 39.91 seconds

15 24.21 hours

25 196 billion years

10.What you need to understand is that if you are trying to solve the
problem by checking all possible tours you can solve this problem for 5,
7 or 10 cities, the problem cannot be solved in a reasonable amount of
time for 25 cities. This does not mean that the problem cannot be
solved for 25 cities. Computer science researchers have devised new
approaches besides analysing all possible routes to solving the
Travelling Salesman Problem. They use optimisation and approxima-
tion techniques to find a near-optimal solution.

Google Maps can be used to plan the optimal 6 nations rugby trip
between Dublin, Cardiff, Edinburgh, London, Paris and Rome. Use the
website below and click the ‘Plan a Trip’ link to below to see it in action.
The best flight distance should be close to 2600 miles
http://www.tsp.gatech.edu/maps/index.html

or http://tinyurl.com/salesman3

12
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* Research the optimisation and approximation techniques used to solve
the Travelling Salesman Problem or other similar problems.

13
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Travelling Salesman
A PowerPoint slideshow guides the entire lesson

Q)

CD Resource

“M7L2R1 Travelling Salesman.ppt”

14





Slide 1

Slide 2

Slide 3

lero AT NDD|

Solving Complex Problems

The Travelling Salesman Problem

The Travelling Salesman Problem

o For a given set of cites, visit each
city once and minimise the distance
you travel.

o We will explore the puzzle
http://www.tinyurl.com/salesmani1

How many possible routes?

Remember it takes (n-1)! moves
where n=number of cities
E.G. For 10 cities (n-1)! = (10-1)! = 91 = 9x8X7x6X5x4x3x2x1

Number of Cities Number Possible Routes

10 362, 880

12 39,916,800

15 87,178,291,200

25 620,448,401,733,239,439,360,000

The  Travelling Salesman
Problem asks for an optimal
tour through a specified set of
cities. To solve a particular
instance of the problem we
must find the shortest tour and
verify that no better tour exists.

Notice how the number of
possible  routes increases
significantly as more cities are
added.

In mathematics the phrase
exponential growth is used to
describe the huge increase in
number of possible routes in
relation to the number of cities.





Slide 4

How much time does it take?

These calculations are based on a computer
being able to execute 1 million instructions

per second

Number of Cities Number Possible Routes
10 0.36 seconds

12 39.91 seconds

15 24.21 hours

25 196 billion years

Slide 5 Although transportation

Not just for The Travelling Salesman appI|Cat|OnS are the mOSt
o Used in Biology to compute DNA natural. Settlng for the
sequences. it Travelling Salesman Problem,
o A Travelling Salesman algorithm is
used to minimise the use of fuel in the model haS |ed to many
targeting and imaging manoeuvres . . . . .
for the pair of satellites involved in IntereStlng appllcatlons in other

NASA Starlight space interferometer
program. o <) areas.
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Lesson 1

Lesson 2

Lesson 3

Lesson 4

Getting Started

An introduction to planning, creating and presenting a research project.
Students are divided into project groups and decide on a research topic
from a given list. They begin to fill out the Research Project Worksheet and
start brainstorming ideas for their projects.

0 o« & Q

Computer Projector Group Work Printable

CD Resource
Resource

Research Time
Students begin to research their project on the Internet. They fill out some
more sections on the Research Project Worksheet, distributed in Lesson 1.
= w
Computer Internet Group Work
What is a good Presentation?
The characteristics of a good presentation are presented to students in the
PowerPoint presentation. Students plan and create their PowerPoint
presentation.

2 & @ & O

Computer Projector Internet Group Work
Presentation Time
Students present their research projects to the class, using PowerPoint.

Each member of the project team presents. The team answers project
questions from the class and teacher.

2 & &

Computer Projector Group Work

CD Resource

Institute of Technology Tallaght :
Institidid Teicnealaiochta Tamhlacht S |
CIO I rela nd science foundation ireland

fonduireacht eolaiochta éireann

© 2009 Lero, IT Tallaght, CIO Ireland
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Getting Started (Resource 1), Research Topics (Resource 2), Research
Project Worksheet (Resource 3), Unit Marking Sheet (See Appendix 1)

Computer Virus, Encryption, Hacking, Open Source, Social Media, Virtual

Py
®
QL
=
<

Students are introduced to the idea of planning a research project. They are
introduced to an adaptation of the MIT Media Lab creative thinking spiral
model i.e. Imagine, Create, Share, Reflect and Imagine. Students are divided
into project groups. A list of possible topics for research is presented to
students in their groups. Students choose a topic that interests them from the
list. They will conduct research on this over a number of lessons. The topics
are based on computing in general. In this lesson students begin
brainstorming on the topic of their choice.

1. To introduce a structured approach to planning a research project to
students.

2. To ensure students have a clear understanding of what is expected for
the final presentation of the research project.

3. To allow students to choose a topic for research and begin brainstorm-
ing for ideas.

Explain to students that there are many interesting topics relating to
computing and that they will be divided into groups during this lesson to
research a topic of their choice from a list of given topics.

1. Divide students into project teams. 2 students per team is ideal, but it
may be necessary to have some teams of 3 students, depending on
class size.

2. Begin PowerPoint presentation Getting Started (Resource 1). Tell stu-
dents that they will be guided through the process of deciding on and
planning their research.

3. Introduce the adapted version of the MIT Media Lab creative thinking
spiral model — Imagine, Create, Share, Reflect and Imagine, as a mod-
el for their projects. Explain each element of the model to students.
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4. Present the teams with Resource 2 (Research Topics). Allow the stu-
dents some time to browse the topics and to decide on one that in-
terests them.

5. Once they have decided on a topic, the team should also decide on a

project title. They can be creative here!

Distribute the Research Project Worksheet (Resource 3) to students.

Tell students that they will need to fill out the worksheet as they pro-

gress in the project. They will need to submit the worksheet at the end

of each class during their project work. This is important, as they will
need to have the worksheet with them in class throughout the project.

8. Explain each part of the worksheet and answer any questions students
may have at this stage. Ask students to write their names, project title
and project topic at the top of the worksheet.

9. Explain the idea of brainstorming. Tell students they will begin brain-
storming later in today’s lesson and that they should write down all their
ideas in the space provided on the Research Project Worksheet
already provided.

10. Explain the idea of teamwork and that every team member will work on
part of the project. Tell students they will divide the work among the
team members later, once they have completed brainstorming on the
chosen project topic.

11.Explain the PowerPoint presentation that each team is required to
present at the end of their project. Tell students what needs to be in-
cluded in the presentation and that they will have to answer questions
from the class on their chosen topic at the end of the presentation.

12.Explain the Evaluation section. Tell students that they will have to ask
the class for feedback on their presentation. They will then have to sug-
gest 2 improvements for their project, based on this feedback and their
own reflection. The improvements must be noted on the Research Pro-
ject Worksheet.

13.Finally, explain how the project will be assessed and answer any ques-
tions they may have at this stage.

14. Ask students to begin brainstorming their topic. They should write down
all ideas on the Research Project Worksheet.

15.0Once they have finished brainstorming, they should divide the research
work among the group members and fill in this section on the Research
Project Worksheet.

N
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Getting Started

A PowerPoint slideshow to introduce the Research Project to students

Q)

CD Resource

“M8L1R1 Getting Started.ppt”





Slide 1

Slide 2
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Research Project

Getting Started

Research Project Plan

Introduce the topic

Following the MIT Media Lab
creative thinking spiral model,
first people imagine. This
involves thinking about some
good ideas for the research
topic you have chosen.

Next you start to create. This
means you start researching
your topic on the Internet,
noting any useful sites you
encounter. This also involves
assembling your project and
creating your final presentation
for the class.

Next you share your project
with the class by presenting
your project and allowing your
class to ask questions on your
research topic and
presentation.

Next step is the reflection. You
reflect on your project. Think
about how your project has
progressed. You will also
reflect on the feedback given
by your class and teacher at
the end of your project
presentation.

Finally, this reflection leads to
suggestions for improvements
to your project. You can then
imagine new ways to develop
your project in the future.





Slide 3

Slide 4

Slide 5

Research Topics — You Choose

o Choose a topic that interests you
and your team.

o Decide on a project title once you

have chosen your topic. _

=

Research Project Worksheet

o Will help you plan, create and evaluate

your project.
o Includes:
Project title
Brainstorming ideas

Division of work among group members
Websites used in your research
PowerPoint Presentation Plan

Evaluation - Positive aspects? Challenges?
Suggested improvements

Brainstorm

o Think of ideas for your project.

o Write down all ideas on your
Research Project Worksheet.

o Combine and improve ideas.

A list of research topics has
been distributed to the class.
When choosing a topic, you
should choose one that
interests you and the rest of
your team.

Once you have chosen, you
should decide on a project title.

Make sure you have a copy of
the Research Project
Worksheet. This is a very
important document and you
will complete it throughout your
project. It will also form part of
your assessment at the end of
the project.

It will help you to plan, create
and evaluate your project.

The worksheet includes:
Project title, brainstorming
ideas, division of work among
your group, websites used in
your research, a plan for your
final PowerPoint presentation
and an evaluation section.

It also includes a suggested
improvements section at the
end.

Brainstorming will be your first
task for the project. This
involves thinking of as many
ideas as possible for your
project.

Write down all ideas and
suggestions.

The ideas can be combined
and improved based on your
team’s suggestions.





Slide 6

Slide 7

Working as a team....

o Teamwork is vital! {

o Make sure everyone on your team is
assigned a task or work to
complete.

o Write the task assigned to each
member on the Research Project
Worksheet.

PowerPoint Presentation

o Present to class at end of project.
o At least 7 slides, including:
Title Slide
Introduction - definition / description
At least 3 slides on your topic
Conclusion, including challenges and positive
aspects
References (include at least 3 websites)
o Answer questions from the class on your
topic.

Teamwork is vital for your

project.
Divide your work among all
members equally. Every

member should have work to
complete, including research
and presentation work.

Record the work that must be
completed by each team
member on the Research
Project Worksheet.

At the end of your research,
present your project to the
class. This presentation will
form part of your assessment.
Use Microsoft PowerPoint for
your presentation.

The presentation will include at
least 7 slides including; Title
slide, introduction (a short
description or definition of the
topic), at least 3 slides with
information on your topic, a
conclusion, which summarises
the main ideas for your project
(including  challenges and
positive aspects) and at least 3
websites as references.

You will be required to answer
questions from the class on
your research and presentation
at the end. This means that
you will have to research your
topic very well.
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Slide 9

Evaluation — How to make it better?

o Ask the class for feedback on
positive and negative aspects of
your project.

o Taking the class feedback into
account and your group’s evaluation
of the project, suggest 2

improvements for your project.w

You will be assessed on...

o Research Project Worksheet

o PowerPoint Presentation

o Answers to questions from class
o Evidence of teamwork

o Suggested improvements to project

At the end of your presentation,
you will ask the class for
feedback on your project and
presentation.

Based on this feedback and
your own evaluation, suggest 2
improvements for your project,
which must be recorded on the
Research Project Worksheet.

Remember, you will be
assessed on the following:
Filing out your Research
Project Worksheet (you will
submit this at the end).

Your PowerPoint presentation
(you will be given guidance on
how to <create a good
presentation in a later lesson).
Your  ability to  answer
questions on your research
topic and presentation.
Evidence that you worked as a
team and that the work was
divided equally.

Suggested improvements to
your project.
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Research Topics
A handout containing a choice of 10 research topics for students.





Research Topics — Take your Pick

1. Virtual reality — Second Life
* What is virtual reality? What is Second Life?
* Find out 10 interesting facts about Second Life.
2. Encryption
*  Whatis encryption?
* Whatis a cipher? Design a cipher to encrypt your name.
« Name some ciphers
3. Famous IT people:
» Steve Jobs
a. Who is Steve Jobs?
b. What contribution has he made to computing?
e Tim Berners-Lee
a. Who is Tim Berners-Lee?
b. What contribution has he made to computing?
*  William Rowan Hamilton
a. Who is William Rowan Hamilton?
b. What contribution has he made to computing?
» Sergey Brin
a. Who is Sergey Brin?
b. What contribution has he made to computing?
4. Computer games
* Name 3 computer games and tell us who makes them.
* What is your favourite game? Name 1 good character and 1 bad
character.
* Name 2 companies that develop computer games.
* How are computer games made?
* How are computer games today different to computer games in the
1970s?
5. Social media
* What is social media?
* What is social networking?
* What social networking sites do you use? Give 3 interesting
facts about these.
* Whatis a wiki?
* Whatis a podcast?
6. Computers in animated films
* Name 3 animated films.
» What is your favourite animated film? Name 2 characters.
* How are computer animations created?
e Find out about 2 computer animation companies.
7. Computers in sport
* What is the software used in Formula 1 racing cars?
* How does computerised analysis of sport work?
* How are computers used in scoring / match results?





. History of the Internet

How did the Internet begin?

What is HTML? What is HTTP?

What is W3C?

What are the most important developments in the Internet in the
past few years?

. Computer hacking

What is computer hacking and what are computer viruses?
What are ethical hackers?

What is a firewall?

How would you minimize the risk of hacking?

10.Open Source

What is Open Source Software?

Have you used Open Source Software? If so, say what you thought
of it.

Give 5 examples of Open Source Software.
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Research Project Worksheet
A worksheet to be filled out by students as they progress through their projects.

12





Our Research Project Worksheet

Students’ Names:

1. Project title:

2. Project topic:

3. Brainstorm ideas:






4. Divide work among group members.

Team Member 1

Team Member 2

Team Member 3

5. Websites we found useful:

6. Challenges we faced:

7. Positive aspects / things we enjoyed






8. PowerPoint Presentation Plan

+ Slide content

Slide 1

Slide 2

Slide 3

Slide 4

Slide 5

Slide 6

Slide 7

Additional slides

« Colour scheme

9. Evaluation (after end-of-project presentation)

Once you have presented your project and have answered questions from
your classmates and teacher, suggest 2 improvements for your project.
Write the suggested improvements in the spaces which follow.

2 Suggested Improvements for our Project
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Unit Marking Sheet (See Appendix 1)

Not applicable

Students begin to research their topic on the Internet. They fill out the
Research Project Worksheet distributed during Lesson 1. The sections to fill
out include Websites we found useful, Challenges we faced, Positive
aspects / Things we enjoyed.

1. To allow students to begin research on their chosen topic on the Inter-
net and to collaborate with team members as necessary.

2. To allow students to gather a list of useful websites for their research
topic.

3. To enable students to identify and note challenges / positive issues
they faced in the lesson.

» Explain to students that they will begin to research their topic in today’s
lesson.

» The Research Project Worksheets, which they worked on in Lesson 1,
should be re-distributed to the relevant teams.

» Tell students they should fill out the sections Websites we found useful,
Challenges we faced and Positive aspects / Things we enjoyed as they
progress through the research today and in subsequent research
classes.

» The Research Project Worksheet will be collected at the end of each
class, as was explained in Lesson 1.

1. Make sure students are assembled in their project teams and have a
copy of their Research Project Worksheet.

2. Tell students that they can now start to research their topic on the Inter-
net. They should fill out the Research Project Worksheet as they pro-
gress.

3. Explain to students that the main aim of today’s lesson is to find a list of
useful websites that they can use for their project.

Note: This Lesson, although labelled Lesson 2, may continue for a
number of lessons, as the students gather information for their research

16
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topic. The number of lessons required for research may vary and is at
the teacher’s discretion.

17
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Presentation Skills (Resource 1), Unit Marking Sheet (See Appendix 1)

Not applicable

Present the characteristics of a good presentation to students. In this lesson
students are required to plan and create their PowerPoint presentation slides
using their Research Project Worksheet.

1. To teach the characteristics of good presentation skills to students.
2. To enable students to plan the content, design and create their Power-
Point presentation.

» Tell students that a good presentation involves many skills.

* Explain that they will understand the characteristics of a good present-
ation and that today they will begin to plan and create their research
project presentation using PowerPoint.

Start PowerPoint presentation ‘Presentation Skills’.

Ask students to suggest characteristics of a good presentation.

Explain to students that a good presentation involves Presentation Pre-

paration, Presentation Assembly, Practice and Delivery.

4. Emphasize the importance of eye-contact and speaking with a clear
voice.

5. Students should also understand how to conclude a presentation and
how to answer questions at the end of the presentation.

6. Ensure students understand that they will be assessed on all aspects
of their presentation and not just on the content of their slides.

7. Once the PowerPoint presentation has been presented to the students,
ask them to begin planning their own project presentations using the
Research Project Worksheet, which should now be re-distributed to the
relevant teams.

8. Once students have planned their slides and design on paper, they

may begin to create their presentations using PowerPoint.

wn =

Note: Planning and creation of the PowerPoint presentations may take
a number of classes and this is at the discretion of the teacher. It is
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advisable however to specify a date so that all teams are ready for class
presentations.
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Presentation Skills
A PowerPoint slideshow on presentation skills.

Q)

CD Resource

“M8L3R1 Presentation Skills.ppt”
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Slide 1

Slide 2

Slide 3
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Research Project

Presentation Skills

K1

Getting Ready

o Define or describe the topic first.
o Research the topic well.

o Tell a story in a logical sequence.
o Stick to the key concepts.

o Keep sentences short.

Putting it all together...

o Give all slides a title.

o Don't overload slides with too much
text.

o Proofread everything.

o Graphics can make your key
concepts clearer.

o Animation can make things
interesting.

Introduce the topic

You should prepare well for
your presentation.

First of all you should describe
or define your topic for
presentation and then research
the topic well, so that you feel
comfortable with it.

Organise your presentation so
that it is in a logical sequence
and tells a story.

Stick to the key concepts and
keep your sentences short, so
that your message is clear for
the audience.

When creating your
presentation, make sure all
your slides have a title.

Don’t overload slides with too
much text and make sure you
have bullet points to organise
your slides.

Proof read everything and
check for spelling and grammar
mistakes.

Graphics can clarify concepts
and make the presentation
more interesting. Include
graphs if appropriate. Make
sure your graphics are relevant
to the topic you are presenting.
Animation and slide transitions
will enhance your presentation
and make it more interesting
for your audience. Use
appropriate animations for your





Slide 4

Slide 5

Practising your Presentation

o Practise your presentation with your
team members beforehand.

o Make a list of keywords for each
slide.

o Don’t memorize your text...
o Think about your key ideas and

your words will follow naturally. I

Your Big Moment...

o Use your opening to catch the
interest of your audience.

o Briefly introduce the topic you will
present.

o Describe or outline the main ideas
for your presentation.

topic and audience.

Always practise your
presentations beforehand, as
this will give you confidence
and ensure you are well
prepared.

Make a list of keywords for
each slide.

It is best not to memorize your
text. Just think about the key
ideas and your words will
follow naturally.

Use your opening to catch the
interest of your audience. It
could be a quote or an
interesting fact for example.
Introduce your topic briefly and
outline the main ideas for the
presentation.





Slide 6

Slide 7

Slide 8

When Speaking...

o Keep your eyes on the audience... @
o Don't turn your back on your audience.

o Be enthusiastic and maintain good 96 R
posture.

o Speak clearly and project your voice.

o Pause briefly before each new slide. @

To finish...

o In your conclusion, summarize the
main ideas of your presentation.

o Mention challenges / positive
aspects of the project.

| Y=

~

Answering Questions

o Leave time for questions at the end.

o Relax... having done your research
you should be able to answer most
questions as a team.

o If you can’t answer a question, say
you will try to find the answer.

Your body language and voice
are as important as the content
of your presentation.

Keep your eyes on the
audience and never turn your
back on them when speaking.
Be enthusiastic and stand up
straight. This portrays
confidence.

Speak clearly so that everyone
can hear you.

Pause briefly before each new
slide, as this gives the
audience time to digest the
information.

Your conclusion should
summarize the main ideas of
your presentation.

You should mention any
challenges you encountered
during the project and also any
positive experiences.

It is important when presenting
to leave time for questions at
the end.

You will be asked questions by
the class and teacher on your
research topic.

Relax. If you and your team
have researched the topic well,
you will be able to cope with
the questions.

If you can’t answer a question,
just say so and tell the
questioner you will try to find
the answer for him / her.





Slide 9

Good Luck!

Finally.... Good luck and enjoy!
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Suggested Questions for Teachers (Resource 1), Unit Marking Sheet (See
Appendix 1)

Not applicable

Students present their research projects to the class, using PowerPoint. They
answer questions from the class and teacher on their research and
presentations. Their final mark will be based on this presentation and the
Research Project Worksheet they have filled in.

1. To allow students to experience presenting their project to their class
and teacher.

2. To encourage students to cope with answering questions from their
audience.

» Tell students that they will present their research projects to the class.

» Students should be organised into their research groups and given a
short period of time to prepare.

» The order in which students present their projects is at the teacher’s
discretion.

1. The first group of students present their PowerPoint presentation. Each
member of the group presents part of the project.

2. Once the PowerPoint presentation is complete, class members are en-
couraged to ask questions on the research topic and presentation.

3. The teacher may also ask a number of questions from the Suggested
Questions for Teachers sheet (Resource 1) and / or questions of his /
her choice.

4. The class should be encouraged to make some suggestions for im-
provement of the project and / or the presentation and these should be
noted by the project group as feedback.

5. Each project group presents in turn, as above until all groups have
presented and answered questions from the class and teacher.

6. At the end of all presentations, students should be given time to reflect
on their presentations and the feedback from the class.
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7.

8.

9.

Students then fill out the final part of their Research Project Worksheet
i.e. 2 suggested improvements for their project.

Finally, students hand their Research Project Worksheets to the teach-
er for grading.

Teacher marks the research projects according to the criteria set out in
the Research Project Marking Scheme (Resource 2). This may be re-
turned to students.

26
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Suggested Questions for Teachers
A sheet of suggested questions on each research topic. There are 3 questions for each topic.

27





Suggested Questions for Teachers on Presentation Topics

Topic 1 — Virtual Reality and Second Life

1.
2.

What is the currency in Second Life? Linden Dollar

Can you name some organisations using Second Life? Some em-
bassies including Maldives and Sweden, some religious organisations,
educational institutions e.g. University College Dublin, Open University
UK etc.

Outline 2 dangers or problems with Second Life? People not able to
separate fiction from reality, difficulty verifying age of inhabitants, isola-
tion of participants.....

Topic 2 — Encryption

1.

2.

In encryption what is a key? The key is the special information used to
encrypt and subsequently decrypt data.

What is public key encryption? This uses two keys - a public key known
to everyone and a private or secret key known only to the recipient of
the message. When John wants to send a secure message to Mary, he
uses Mary's public key to encrypt the message. Mary then uses her
private key to decrypt it. The public and private keys are related in such
a way that only the public key can be used to encrypt the message and
only the corresponding private key can be used to decrypt it.

Outline at least 2 areas where encryption is used. Computers, net-
works (e.g. Internet e-commerce), secret communication in the military
and between governments, mobile phones, bluetooth devices and ATM
machines.

Topic 3 — Famous I.T. people

Steve Jobs

1.
2.

3.

Who was the co-founder of Apple? Steve Wozniak

Besides the computer industry, in what other industry is Jobs involved?
The entertainment industry. He the largest shareholder in Walt Disney
Company and is on its board of directors.

Outline 2 of Apple’s best-selling products. E.g. iPod, iPod Touch, Mac-
book.

Tim Berners-Lee

1.
2.

What was his primary degree from Queen’s College, Oxford? Physics
Can you name any publications or any awards he has received? 2004,
Knighted by the Queen for services to the global development of the In-
ternet. 1999, named one of the 100 greatest minds of the century by
Time magazine. Publications: World Wide Web: Information Universe,
The Semantic Web.

Tim Berners-Lee is the director of the World Wide Web Consortium
(W3C). What is this? This is the main international standards organisa-
tion for the World Wide Web. It also engages in education and out-
reach, develops software and serves as an open forum on discussions
about the Web.





William Rowan Hamilton
1. As well as mathematics, can you name another area in which he ex-
celled? Languages, modern European as well as Arabic, Persian,
Sanskrit.
2. At what Irish institution did he study? Trinity College Dublin.
3. What year was Hamilton Year and what did it celebrate? 2005 — it cel-
ebrated the 200™ birthday of Sir William Rowan Hamilton.
Sergey Brin
1. Who co-founded Google with Segey Brin? Larry Page
2. What subjects did he study at undergraduate level? Computer Science
and Mathematics.
3. Apart from the Google search engine, can you outline any other ser-
vices Google provides? Gmail for email, Google Earth, an interactive
mapping program, YouTube, video sharing website.

Topic 4 - Computer Games

1. Who invented the Xbox? Microsoft. Who invented the Wii? Nintendo.
Who invented Playstation? Sony.

2. Which of the above 3 sells most? Nintendo Wii.

3. Outline 2 positive and 2 negative effects of playing computer games.
Negative effects can include: lack of social skills, decline in schoolwork,
confusion between reality and fiction, exposure to violence, leading to
aggressiveness. Positive effects can include: problem solving skills,
perseverance, pattern recognition, memory, quick-thinking and reason-
ing skills.

Topic 5 - Social Media

1. Name 2 other social networking sites not mentioned in your presenta-
tion. Bebo, Facebook, Flickr (photo sharing), MySpace, Jaiku, Linkedin
(business).

2. Name 2 types of Social Media other than wikis, podcasts etc. Social
bookmarking sites are del.icio.us and furl; Video sharing e.g. YouTube,
Forums and Message Boards e.g. Rotten Tomatoes for film reviews.

3. Outline 2 problems posed by social media? Vandalism, as anyone can
edit them, inaccuracy of information...

Topic 6 — Computers in animated films

1. In computer animated films what does CGI stand for? Computer gen-
erated image.

2. In animated films, explain what a story board is used for. A story board
is a plan of each part of the animation, using images and text to de-
scribe what happens in each frame / scene.

3. Outline the types of skills / people needed on a computer animated
film development team. Team work, multi-tasking, script development,
communication, design skills, storyboard artists, programmers, and
project managers.





Topic 7 — Computers in Sport

1.

How do computers contribute to the televising of sporting events?
Scores, match analysis, creation of highlights packages, storage of
archives.

State one way in which computers help prepare athletes for sport. Ana-
lysis of past performance, training data.

State one way in which computers help improve sporting events. Event
management software for planning of events, scheduling etc.

Topic 8 — History of the Internet

1.

2.

3.

Name a web browser and name 3 Internet domains. Web browser:
Mozilla Firefox, Internet Explorer. Internet domains: .ie, .gov, .edu,
.com

Name 2 languages other than HTML used to develop web pages. Java,
Javascript, PHP.

What is eCommerce? Outline how eCommerce can benefit a business.
Electronic commerce is the buying and selling of goods or services
over electronic systems such as the Internet. This can benefit a busi-
ness by making it visible to millions of people and allowing people to
buy goods and services in a convenient way.

How do you know you are using a secure website and it is safe to give
credit card details? The link begins with https://...

Topic 9 — Computer Hacking and Viruses

1.

In the context of computer viruses what is a worm? This is a computer
program that has the ability to copy itself from machine to machine. It
uses computer networks and security holes to copy itself.

What is a denial of service attack? It is an attack that prevents an Inter-
net site or service from functioning efficiently or at all.

How would your school minimize the risk of hacking? Establish Accept-
able Use policies, teachers and students should be given information
on the issues of hacking and the severe consequences of inappropriate
behaviour. Teachers need to supervise students at all times. Provide
strong passwords and rigorous password aging policies e.g. change
every 6 months. All computer rooms should be locked when not in use.

Topic 10 — Open Source

1.

What are the advantages of Open Source software? Open Source soft-
ware development approach has helped to develop reliable, high qual-
ity software quickly and inexpensively. It is said to be more reliable as it
has thousands of independent programmers testing and fixing bugs in
the software.

Where can you find the Open Source homepage? www.open-
source.org





3. How do people make money from Open Source? Many companies
provide and charge for support services for Open Source software e.g.
RedHat.
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Lesson 1

Resource 1

Slide 2

Based on Scratch Process of Design model
http://scratch.mit.edu/files/L earning-with-Scratch.pdf
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Lesson 1

Lesson 2

Lesson 3

Lesson 4

lero

Advanced Game Design

Students will design a game on paper. Students will implement their design
using Scratch. This lesson introduces 3 sprites, the mouse, cat and piece of
cheese. Students choose 4 backgrounds for different stages of their game.
The mouse is programmed to move around using the keyboard.

==
Computer Projector Printable
Scratch Resource CD Resource

Advanced Game Improvements

Variables are introduced to the game to keep count of the number of lives,
the score and the amount of time remaining. Students will program the
mouse to react when touching the cheese. The cat is programmed to chase

the mouse
Computer Scratch Projector ;:2:;"; CD Resource

Advanced Game Finishing Touches
The game is programmed to end when the number of lives reaches 0. The
game progresses to level 2 and eventually a game win scenario as the
countdown timer advances. The cat is programmed to increase in speed
when level 2 begins. Students will then add their own enhancements to the
game including sound graphics and new functionality.

P < O

Computer = Projector Printable
Scratch Resource CD Resource

Advanced Game Testing

Students will test their game to make sure it satisfies all of the elements
outlined in the design. The testing phase will give students an opportunity to
correct any errors.

= ®
==
Computer Printable
Scratch Group Work Resource CD Resource
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‘ ?0,
Ins‘;itu_te of Techi)ulngy Tallaght Y f
Institidid Teicneolaiochta Tamhlacht C I O I rela n d S |

science foundation ireland
fonduireacht eolaiochta éireann

© 2009 Lero, IT Tallaght, CIO Ireland





Module 9 — Advanced Game

Advanced Game Design (Resource 1), Advanced Game Version 1 (Resource
2)

Background

Students will learn how to make a game. They start by using a worksheet that
helps them create a design for the look and feel and behaviour of the game.
In Scratch 3 characters are introduced, a mouse, a cat and a piece of cheese.
A suitable background is then chosen for 4 stages of the game level 1, level 2,
the ‘game over win’ scenario, and the ‘game over lose’ scenario. The mouse
is programmed to move around using the keyboard. Version 1 of the game is
saved ready for further development in the next lesson.

1. Design and implement a game in Scratch.

» Tell students that the upcoming lessons involve making a game.

o It is useful to show the students the finished game (CD Resource
‘MIL3R3 Advanced Game Version 3’ available as Resource 3 in Les-
son 3 for this Module) at the start so they have an idea what they are
aiming for.

» The first part of the lesson involves examining the Advanced Game
Design (Resource 1). This will allow the students to design the game
on paper before writing the game in Scratch.

* Once the design is complete students will create the game in Scratch.

1. Use the Advanced Game Design worksheet (Resource 1) to guide stu-
dents through the process of design.

2. After reviewing the design document, students choose the characters
and backgrounds for the game. First Scratch needs to be opened and
the default character removed by right clicking as shown below.

o)

grab screen region for new costume
export this sprite

duplicate

| delete

resize this sprite

rotate this sprite
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3. Add the 3 characters for the game. It is useful to give your sprites

meaningful names.

File Edit Share Help 2|5[52] % e -

when | right arrov | key pressed

change x by

rou || ley pressed

change y by
xi-203  yi-361

MNew sprite: SI:;/ !—'I:? ‘?k

o [

Mouse Cat Cheese

4. Add 4 backgrounds for the game. The level 1 background, level 2

background, ‘game over you win’ background and the ‘game over you
lose’ background.

File Edit sShare Help

Level 2

Touivany ®x1 119 y:-334
Gatne Over i SI\ —?
N New sprite: & -,
-
)

Mouse Cat

Game Over
You i
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5. Program the mouse to move using the keyboard according to step 3 of
your design. This is an example of code that uses the arrow keys.

i when up arrow

change ¥y by

change y by

6. Don’t forget to save your file as Advanced Game Version 1 as the next
lesson will build new features into the game. The Advanced Game

Design sheet will be used in the next lesson.
Advanced Game Version 1 is available as Resource 2 for this lesson.

‘Extension activity
e Students could use a graphics package to design their own back-

grounds and sprites.





Module 9 — Advanced Game

Advanced Game Design
A worksheet that guides students through the game design.





Advanced Game Design

1. The game will have 3 sprites. A mouse, a cat and a piece of cheese.

2. There

will be 4 backgrounds corresponding to different stages of the

game. Use the boxes below to describe the look and feel for each
background

Level 1 Background Level 2 Background

Game over you win Background Game over you lose Background

3. Next you need to control the mouse. Describe the keyboard keys and
actions involved.

Key Used

Movement

4. Program the game as follows:

a.

b.

oo

The mouse starts the game with 5 lives and a score of 0 points
and 100 seconds on a countdown timer.

Each time the mouse touches a piece of cheese he will say
“Yummy!” and a sound will play. The score will increase by 2
points and the cheese will move to a new random location on
the stage.

Program the cat to follow the mouse.

Decrease the number of lives by 1 each time the mouse touches
the cat.

If the number of lives equals 0 the game finishes and the ‘game
over you lose’ background appears.

When the countdown timer reaches 50 seconds the game
moves to level 2. The speed of the cat will increase for level 2.
When the countdown reaches 0 the game finishes and the
‘game over you win’ background appears.

5. List some extra features that you would like to include in your game.
E.g. Sounds, graphics, new rules
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Advanced Game Version 1
A sample game in Scratch for the lesson.

9

CD Resource

“M9IL1R2 Advanced Game Version 1.sb”
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Advanced Game Design sheet from Lesson 1 (Resource 1), Advanced Game
Version 1 as created in Lesson 1 (Resource 2), Advanced Game Version 2
(Resource 3)

Initialise, Broadcast, Variable

Students add new functionality to the game developed in lesson 1 (Using the
Advanced Game Design Part 4 a-d). Variables are introduced to keep count
of the number of lives, the score and the amount of time remaining. The
cheese is programmed to move to a new random location when touched by
the mouse. The cat is programmed to follow the mouse.

1. To program a project according to a specification from a design.
2. To revise using broadcast messages to trigger events in Scratch.

» Tell students they will further develop the game created in the previous
lesson using the design (Part 4 a-d) from the previous lesson.

» Variables to create a countdown timer, to track the number of lives and
the score will be set up and initialised.

* The mouse is programmed to react when it touches a piece of cheese.

* The cat is programmed to follow the mouse.

1. Use the Advanced Game Design sheet (Resource 1) to guide students
through the lesson. Open Advanced Game Version 1 that was saved at
the end of lesson 1. Students who do not have this file can use a copy
of Resource 2.
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2. In the stage script area, set up the variables described in 4a of the Ad-
vanced Game Design sheet. Program the Green Flag to start the
game. Program the Level 1 stage background to appear when the
game is started and initialise the 3 variables.

dof il &b EH D File Edit Share Help

Motion Control

Looks S ensin:

<
e
e R

Malkk: iably T
ake a variable = ﬂ}\c/\

Sound Operators

¥ariables

Delete a variable |
switch to background Level 1

[ countdown o @

untdewr | to

show variable

hide variable

[Hake o list
New sprite: 1’.:/ ﬁ ?:f'

5N

Mouse Cat Cheese

3. As described in 4b of the Advanced Game Design program the mouse
to say “Yummy!” and to play a sound when it touches a piece of
cheese. Increase the score by 2 points, and broadcast a message to
move the cheese to a new random location on the stage.

ouching ¢

N say KL for €8 secs

play sound Tru

change Score by
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ck random to B2 v: [ pick ra

4. As described in 4c of the Advanced Game Design program the cat to
follow the mouse.

e o —
when clicked

forever
point towards wouse

move steps

5. As described in 4d of the Advanced Game Design program the number
of lives to decrease by 1 when the mouse touches the cat.

Mouse

e =
I when clicked

forever if touching Cat

change Lives by
ﬁ:;t secs
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6. Don’t forget to save your file as Advanced Game Version 2 as the next
lesson will build new features into the game. The Advanced Game
Design sheet will be used in the next lesson.

Advanced Game Version 2 is available as Resource 3 for this lesson.

* Introduce extra effects for the game.

E.g. The cat could make a sound when touching the mouse or students
could create background music for the game.

11
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Advanced Game Design
A worksheet that guides students through the game design (This was used as Resource 1 in
Lesson 1).

12
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Advanced Game Version 1
A sample game in Scratch created in the previous lesson. This is used as the starting point
for this lesson.

Q

CD Resource

“M9IL1R2 Advanced Game Version 1.sb”
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Advanced Game Version 2
A sample game in Scratch for this lesson.

9

CD Resource

“M9L2R3 Advanced Game Version 2.sb”
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Advanced Game Design sheet from Lesson 1 (Resource 1), Scratch file cre-
ated in the lesson 2 (Resource 2), Scratch file with game for this lesson (Re-

)

(7]
o
c
=
o
D
w

Broadcast

Students add new functionality to the game developed in the lesson 2 (Using
the Advanced Game Design Part 4 e-g). The game is programmed to end
when the number of lives reaches 0. If the number of lives remaining does not
reach 0, the game progresses to level 2 and eventually a game win scenario
as the countdown timer advances. The cat is programmed to increase in
speed when level 2 begins. Students will then add their own enhancements to
the game including sound, graphics and new functionality.

1. To program a project according to a specification from a design.
2. To enhance the game play aspect of the game project.

» Tell students they will further develop the game created in the previous
lesson according to the design specified in Part 4e-g.

« When the game is completed students will add their own enhance-
ments.

1. Use the Advanced Game Design sheet (Resource 1) to guide students
through the lesson. Open the Advanced Game Version 2 that was
saved at the end of lesson 2. Students who do not have this file can
use a copy of Resource 2.
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2. Make sure students have selected the Stage sprite from the sprite list.
As described in 4e of the Advanced Game Design program the game
to finish with the ‘“You Lose’ screen appearing when the number of lives

becomes equal to 0.

when clicked-

switch to background Level 1
set Lives | to
set Score

forever

forever if Lives = 0

a0 T
when I receive Game Lozse

switch to background vou Lose

st_up all
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3. Program the countdown timer outlined in 4f and 4g of the Advanced
Game Design sheet. When the countdown timer reaches 50 seconds
the games moves to level 2. When the countdown reaches 0 the game
finishes and the game over you win background appears

when clicked
switch to background Level 1

set Lives | to E
Scare to m

set Countdown

forever

wait g secs

change Countdown

if = Countdown =

broadcast L

" Countdown = m

broadcast Game Win

" Lives = 0]
broadcast Sarne Lose

= when I receive Level 2 |

_ switch to background Level 2
when I receive S3

switch to background

stop all N
when I receive Game Lose

switch to background Wou Lose

5t_up £

17





Module 9 — Advanced Game

4. As described in 4f of the Advanced Game Design increase the speed
of the catin level 2.

_— e
T
'crhen clicked

==
forever

point towards Mouse
if = Countdown >

nmove steps
else
nmove steps

5. Ask pupils to fill out number 5 of the Advanced Game Design Sheet.
This will list extra features that they wish to include in their game.

6. Students will spend the rest of the lesson programming the extra fea-
tures into their games.

7. At the end of the lesson the game will be saved as Advanced Game
Version 3 ready for testing in the next lesson.
Advanced Game Version 3 is available as Resource 3 for this lesson.

18
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Advanced Game Design
A worksheet that guides students through the game design (This was used as Resource 1 in
Lessons 1 and 2).
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Advanced Game Version 2
A sample game in Scratch created in the previous lesson. This is used as the starting point
for this lesson.

Q

CD Resource

“M9L2R3 Advanced Game Version 2.sb”
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Advanced Game Version 3
A sample game in Scratch for this lesson.

9

CD Resource

“M9AL3R3 Advanced Game Version 3.sb”
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Advanced Game Test Suite (Resource 1), Advanced Game Version 3 (Re-
source 2), Unit Marking Sheet (See Appendix 1)

Test Suite, Testing, Acceptance Testing, End User, Debugging

Students will test their game, Advanced Game Version 3, created in the
previous lessons for this module, to make sure it satisfies all of the elements
outlined in the design. It will also provide an opportunity to correct any errors.

1. To learn about the importance of testing software.
2. To use a test suite for the Advanced Game.

» Tell students they will test the Advanced Game Version 3, as created in
the previous lesson, to make sure that it satisfies all of the elements
outlined in the design.

e During testing, students may also encounter errors. These errors are
commonly known as bugs. The process of fixing the bugs is known as
debugging.

1. Give students a copy of the Advanced Game Test Suite. Each student
then asks a classmate to perform a peer check. The classmate will ex-
amine the student’'s game and place a tick beside any test case that is
passed successfully. Any unsuccessful test case is marked using an x.

2. Pupils are given time to review the feedback so that any requirements
not met, or any errors present that are identified during testing can be
dealt with. Test cases for any extra features that are included by a stu-
dent in their game will also be included at this stage.

3. When software is prepared for release, acceptance testing is per-
formed by a person who will use the software. It will determine whether
the software is ready to be used. The teacher will perform the role of an
end user. Marks that contribute to the final grade for the unit will be giv-
en to judge the quality of the software based on the test cases that
have been passed. These marks are outlined in the Unit Marking Sheet
contained in Appendix 1.

22





Module 9 — Advanced Game

Advanced Game Test Suite
A worksheet that guides students through game testing.

23





Advanced Game Test Suite

Test Cases Peer Teacher
Check Check

3 sprites exist

Cat

Mouse

Cheese

4 Backgrounds exist

Level 1

Level 2

Game Win

Game Lose

Game Initialised When the Green Flag is clicked

Countdown = 100

Score =0

Lives =5

Sprite behaviour

Mouse moves using keyboard keys

Cheese moves to random location when touched by
mouse

Cat moves in direction of the mouse

Cat increases in speed in level 2

Variables

Countdown timer decreases by 1 every second

Lives decrease by 1 when the mouse touches the
cat

Score increases by 2 when the cat touches cheese

Backgrounds

Background for Level 1 appears when the green flag
is clicked to start the game

Background changes to Level 2 when countdown is
less than 50

Background changes to Game Win and the game
stops when countdown =0

Background changes to Game Lose and the game
stops when lives = 0

Extra Features
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Advanced Game Version 3
A sample game in Scratch for this lesson.

©

CD Resource

“M9L3R3 Advanced Game Version 3.sb”
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Lesson 1

Lesson 2

Lesson 3

Lesson 4

Lesson 5

Getting Started

Students are divided into pairs and the Scratch project is described. A
PowerPoint presentation guides the students through the criteria for the
project. Students are introduced to the Scratch Design Process model and
begin brainstorming ideas for their projects.

< & Q

Computer Projector Group Work CD Resource ; :2:?:; Scratch

Sharing — Setting up a Scratch Account
Students will sign up for a Scratch account on the Scratch website. They will
learn how to upload their project to this account.

w &
(=]

Computer Internet S Group Work
Create

Students create their Scratch projects. This lesson will extend over a
number of classes at the teacher’s discretion. Students are reminded that
they must fill out their Group Report at the end of each lesson, while they
are creating their Scratch projects.

Iele &}

==
Computer

T

Scratch Group Work

Publish and Present
Students learn how to upload their projects to the Irish Scratch Club for
other students to view. Students plan their Scratch project presentations.

W
Computer Internet cratch Group Work
Presentations

Students present their Scratch projects to the class. They will answer
questions on their presentations at the end.

") i

Computer Internet e Group Work

Scratch

s AN
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Module 10 — Scratch Project

Getting Started (Resource 1), Group Report (Resource 2), Types of General
Projects Handout (Resource 3), Examples of Games Handout (Resource 4),
Sample Scratch Projects (Resource 5), Unit Marking Sheet for all students
(See Appendix 1)

Debugging

Students are divided into pairs and the Scratch project is described. A
PowerPoint presentation, Getting Started, guides the students through the
criteria for the project. Students are introduced to the Scratch Design Process
model (they saw a modified version of this for the Research Project Plan in
Lesson 1, Module 8). This model will help students to design, create, test and
evaluate their project. At the end of the PowerPoint presentation, the project
groups will brainstorm project ideas, using the criteria outlined as a guide and
will begin their project descriptions.

1. Students are introduced to the criteria for their Scratch project.
2. Students will understand how to plan and design their project and will
be able to write a brief project description.

» Explain to students that they will begin planning their final Scratch pro-
jects in this lesson.

» They will be divided into groups for their project and will be given time
to discuss ideas for projects. By the end of the lesson, they should be
able to write a brief project description.

1. Divide students into project groups. If possible, students should be di-

vided into pairs.

Start PowerPoint presentation Getting Started.

Present students with the Scratch project Design Process model. Ask

them if they recognise the model (Module 8, Lesson 1) and see if they

can spot the extra element (Debug).

4. Explain each part of the model. This will help students to plan their pro-
jects.

w N





Module 10 — Scratch Project

. Next present students with the project criteria. Answer any questions
students may have at this stage.

. Present students with the Group Report sheet (Resource 2) and ex-
plain the Group Report and its function to help students monitor the de-
velopment of their project and to document their work as the project
progresses. This will form part of their assessment at the end. It must
be updated and submitted to the teacher at the end of every class.

. Next explain the presentation of their projects. Explain that all group
members will have to present part of the project. This will also form part
of their assessment at the end of the project.

. Finally explain to students that they will be assessed on their Scratch
project (must include all criteria, as outlined in the presentation and de-
velop these if possible), the Group Report, their project presentation,
answers to questions from the class, evidence of teamwork and sug-
gested improvements or developments for their project.

. At the end of the presentation, present students with Resource 3
(Types of General Projects handout) and Resource 4 (Examples of
Games handout). Explain to students that these handouts will help
them with their own brainstorm for project ideas.

10.Finally to further help students with their brainstorm for project ideas,

show them some of the sample Scratch projects (Resource 5) for in-
spiration. The projects are categorised as Animation, Games, Music
and Simulation.

11.Give students time to discuss project ideas and to brainstorm in their

project groups.

12.0nce they have decided on a final idea, students should write a brief

project description in the project notes section of Scratch. The following
image illustrates how to access the project notes section of Scratch
(This was already explained to students in Module 1, Lesson 2).
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13. If students have not finished their project description by the end of this
lesson, tell them they may do so at the start of the next lesson.





Getting Started

A PowerPoint slideshow to introduce the Scratch Project to students

©

CD Resource

“M10L1R1 Getting Started.ppt”





Slide 1

Slide 2

lero itV | NDD |

Scratch Project

Getting Started

Scratch Project Design Process

,,,,,,,,,,,,,,
aspects

WWWWWW

Introduce topic.

The MIT Media Lab spiral model
will guide you through your
project.

First you should imagine. This
involves imagining some good
ideas for your project and
making a plan.

Once you have some good ideas
for your project, you can start to
create your project in Scratch.
This is where the fun begins!

It is important to test your project
as you proceed to make sure
each part is working correctly.
Programmers do this all the time
and it is a very important stage in
the creation of your Scratch
project.

At the end of your project, you
will share your project with your
class by presenting it. You will
answer questions from the class
about your project.

You will also have the
opportunity to upload your
project to a gallery on the
Scratch website, so that others
can see it.





Slide 3

Slide 4

Slide 5

What do | need to include? %

Your Scratch project will include the
following:

o At least 2 sprites

o More than 1 background

o Iteration (repeat loops)

o Conditional statements (if....)

o At least 1 sound

o At least 1 variable

& There is a checklist at the start of the Test Suite

section (Section 5) of the Group Report. Check
that you have included all the above criteria in
your project.

Debugging — making sure things work!

o Create a test suite for your project.

o Check various elements of your
project are present and working
correctly as your project
progresses.

Group Report — What is it?

o Project report filled in by your group
includes:
o Project title
o Brainstorming ideas
o Project design
o Diary of work for each group member
o Test suite - check all elements are working
» Evaluation of your project’s good and bad
points

e Presentation plan
e Suggested improvements (
L4

Your Scratch project game must
include the following criteria:

It must have at least 2 sprites,
more than 1 background,
iteration i.e. repeat loops,
conditional statements, at least 1
sound and at least 1 variable.
You can check that you have
included these criteria in your
project using the Test Suite in
your Group Report.

You are free to be creative and
can add other elements and
functionality to your project as
you wish.

As part of the project design
process you will need to debug
your project. This means that
you must test the different parts
of your project to make sure it is
working correctly.

You will use the Test Suite
outline on the Group Report
sheet, which you will receive, to
create a test suite for your own
project. You will be familiar with
the test suite idea from Module 9
when you created an advanced
game in Scratch.

The Group Report, which you
have been given, is a very
important part of your project
and will form part of your
assessment.

The report must be updated at
the end of each lesson and
should include the following:
Brainstorming ideas for your
project, project design, diary of
work for each group member
(this records the work done each
class by each member), test
suite to check all parts of your
project are working, evaluation of
the positive and negative
aspects of your project, a plan
for how you will present your
project and finally 2 suggested





Slide 6

Slide 7

Presentation

o Present to class at end of project

o Should include the following:
o Introduction - brief project description
o Division of work
o Clear description of the project
o Evaluation of positives and negatives
 Conclusion -

o Answer questions from class on «»‘,?fﬁ
project at the end. oAl

A
R

You will be assessed on...

o Your Scratch project

o Testing of your project

o Group Report

o Project presentation =

o Answers to questions

o Evidence of teamwork

o Suggested improvements /
developments for the project

O
i

N

improvements for your project.
The Group Report must be
submitted at the end of every
lesson.

Once you have completed your
project in Scratch, you will
present it to the class.

Each group member will present
part of the project. You will
create a plan for your project
presentation on the Group
Report sheet.

The presentation should include:
a brief description of your
project, how the work for the
project was divided among group
members, a clear description of
the project, an evaluation of what
was positive and what was
challenging and a conclusion.

At the end of the presentation,
you will answer questions from
the class.

You will be assessed on the
following:

Your Scratch project, testing of
your project, your group report,
your project presentation, your
answers to questions, evidence
of how you worked together as a
teem and the suggested
improvements / developments
for your project.





Slide 8 Finally, good luck and have fun
creating your projects!
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Group Report
A worksheet for students to fill in as they progress through the Scratch project. It will form part
of their final assessment.
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Group Report — Scratch Project

Students’ Names:

1. Project title:

2. Brainstorming ideas (write words or draw pictures on anything re-
lating to your project):






3. Project Design

Use your brainstorming
to describe all sprites
used in your project.

Use your brainstorming
to describe all back-
grounds used in your
project.

Describe the sounds
used in your project.

What are the instruc-
tions for operating your
project?

Describe the following
phases of your project:
Start:

Middle:

Finish:

What variables are used
for your project?






4. Diary of work for each group member
(To be filled in and handed up at the end of each class)

Date

Group Member 1
Work Done

Group Member 2
Work Done

Group Member 3
Work Done






Date

Group Member 1
Work Done

Group Member 2
Work Done

Group Member 3
Work Done






Date

Group Member 1
Work Done

Group Member 2
Work Done

Group Member 3
Work Done






5. Test Suite

Test Case

Peer Check

Teacher Check

At least 2 sprites exist

More than 1 background included

Repeat loops included

At least 1 ‘if’ statement included

At least 1 sound included

At least 1 variable included






6. Evaluation of our project:

1. Challenges we faced / Negative aspects

2. Things we enjoyed / Positive aspects






7. Presentation Plan (create speaker notes for presentation)

Introduction

Division of Work for Team Mem-
bers

Description of Project

Testing — problems / solutions

Challenges we faced / Things we
enjoyed

Conclusion






8. 2 Suggested Improvements for our project
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Types of General Projects Handout
A handout on various possibilities for projects to create in Scratch. The handout will help
students with their own brainstorm.
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Scene from history Fairytale

Cartoon characters/
Celebrations/ characters from t.v. Family life

holidays Schoaol

Mature/animals

Animated Letters/ Scene from filmi/t.v.

W . = Friends
Animation
Travel Sport
pol
Drawing/art Piece of equipment/ Shopping
- machines
Human activity
. Simulation
Project Ideas
Song
Band Science Experiment
Collecting Recipe animation
Escaping Nature
Instrument Finding/Hiding

Dance Puzzle-solving

Action/Adventure Leaming/Education

Stunts Racing

Shooting
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Examples of Games Handout
A handout on various types of games with examples. The handout will help students who
wish to create a game for their Scratch project.
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Tiger Woods Golf

Marig Kart

FIFA

Championship
Manager

Pro Evolution

The Sims

Sim City

Final Fantasy

World of Warcraft

Command and
Age of Empires

Animal Crossing

Sonic

Mavis Beacon m
Typing
Donkey kong
AL

Maze

Dr Kawashima's
Brain Training

Street fighter

Eacman

Tomb Raider

Congquer

Games Projects

W, Wolfenstein

Space Invaders

Singstar

Guitar Hero
Tetris

Minesweeper

Miss Popularity
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Sample Scratch Projects
Sample Projects in Scratch to inspire students. The projects are categorized as Animation,
Games, Music and Simulation.

Q)

CD Resource

“M10L1R5 Sample Scratch Projects”
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Group Report (Resource 2, Lesson 1), Unit Marking Sheet (See Appendix 1)

Not applicable

Students will sign up for a Scratch account on the Scratch website. This is
very useful if students do not have access to a shared drive in school as it will
allow them to upload their projects to the Scratch website and download them
again to work on them in class. They will learn how to upload their project to
their account. They will do this at the end of each lesson. Every member of
the group will then have access to the project at all times. Note: Any students
who have not finished their project descriptions from the previous lesson may
do so at the end of this lesson.

1. To allow students to understand how to create a Scratch account.
2. To allow students to learn how to upload their projects to the Scratch
website at the end of each lesson.

» Explain to students that today they will sign up for an account on the
Scratch website.

» This will allow them to upload their projects to the Scratch website at
the end of each lesson.

» It will mean that the project is accessible to all members of the group at
any time. If one member of the group is missing from a class and has
edited the project in the previous class, the other members of the group
will be able to download the edited version of the project from the
Scratch website, using the group’s username and password.

1. Ask students to form their project groups and to nominate one student
who will create the group’s Scratch account. All members of each
group must observe the process and take note of the username and
password created for their own group.

2. Ask the nominated students from each project group to open the
Scratch homepage at http://scratch.mit.edu/.

3. Ask them to click on the signup link at the top of the page as shown be-
low in the following image.

25
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Qr"R _A‘T'(“u me projects galleries support forums about my s

Login or Signup for an account | | | search |

imagine « program » share

Download Scratch

Get the latest version
of Scratch for
Windows or Mac.

Newest Projects PMIT Conference

tors, researchers, and
embers of the worldwide
Scratch community at MIT on

July 24-26.
Learn more [>
The tribe of th... | tons of brains planet daemon ( Scratch Des‘ign Studio
by PuffPuff by Hellion5 by Hellion5
The Future of Scratch
z What do you hope
Featured Projects See more > -

future of Scratch?
Remix by adding
sprites that share your ideas.

e
Surawh Bugul

See more [~
; Ll ey A =

. . ¥ SELLTUNTLTE | Featured Galleries
The four citade... Super Waterfall... newspaper-3
by silyman500 by Ivaash | by locke

e yoees Yoo ritters Cafe

: Timue| Beginner Criti...
See more [~ e

old arcade gam...

See more [»

Popular Tags

4. Enter your details to set up an account as follows:
GF‘R ‘A‘T'f'.oﬂ T FET el P ICT ] K e

Login or Signup for an account

imagine « program s share

Create an account

Username* |marty

Password® |uouu

Confirm Password* |""".

Birth date* 1993 ¢

Email* |mp24@hotmail‘com -

B 4 valid email is required to recover a lost p

Gender

Country* | freland —~_

State/Province

City

Privacy Policy | Terms of Use | Contact Us

Remind students that they will have to remember their username and
password each time they login to their account on the Scratch website.
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5. Once you have clicked sign up, the following welcome page will ap-

pear.
Q~RATHH:

imagine « program = share

marty10

Location:

Ireland

change picture

home projects galleries support forums about my stuff
Welcome, marty10 | Logout | | | search |

My Projects

Learn how to share your projects!

My Favorites

Showing:

change password

Comment List

You have 0 comments
view Comment List

lgnore List

You have 0 users on your ignore list

Edit My Ignore List

No friends yet.

Galleries
You have not created any Galleries.
Do you want to browse or create a
gallery?

See more [>

remove selected favorites

Privacy Policy | Terms of Use | Contact Us

6. The following images show how students can upload their projects to
their account on the Scratch website.
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File Edit Share Help

Motion ' Control spvitel

Looks Sensing
Sound Operators Scripts

Pen Variablas

Upload to Scratch Serwersyscratcmimea)
move staps

turn G degrees Your Scratch website login name:

rrarty10
turn b degrees (

Password:

Py
; —
point in direction ElRg ‘g@ [
Project name:
point towards
&%

Project notes:

Tags:
go toxs @ w
00 7 Animation [T Music This iz our project description
go to I~ Art ™ simulation

™ Game I Story
glide Y secs to = @ w: @
More tags:

Ehanger by
set x to [
change y by

set y to [ [ Cogepress sounds and images

if on edge, bounce

|
|
i

The following screen appears as your project is being uploaded.

cat
Datasent. \Waiting for response..

Cancel

Once your project has been successfully uploaded to your account, the
following screen appears.

Your project is now online at
scratch.mit.edu

oK
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Once the project has been uploaded, you can view the project by logging in,
using your username and password on the Scratch homepage as shown.

| % httpe piscratch.mit.eduy > [+ = E

~ Goo gD B v | €% Bookmarksw Eh1blacked | U Check = %y Autolink w T 40torll (e Send tow

TAG

Scratch | Home | imagine, program, share | I @ =

QRATHE

Login or Signup for an account | | | search |

Looeee )

Newest Projects Scratch@MIT Conference

CE]

Join educators, researchers, and
other members of the worldwide
Scratch community at MIT on
July 24-26.

Learn more [

bounceball 4 FishChomp Scratch Design Studio

by _rowychik by baileyiscool
The Future of Scratch
what do you hope
and dream for the

Featured Projects See more |
e future of Scratch?

. Remix by adding
sprites that share your ideas.

Swraieh Bugul

b becomina?

See more |

Featured Galleries

The four citade... Super Waterfall...

newspaper-3

sillyman500 by Ivaash by locke 2
by sRymans0 LA Lhs Critters Cafe

Your project should appear on your welcome page as shown below. To view
the project, click on the project name.

gﬂ‘g A‘T‘Iﬂﬂ- home projects galleries support forums about my stuff

iirnginesiprogram:sahsire Welcome, marty10 | Logout [ | [ search |
marty10 My Projects
Location:
Ireland
ED subscribe

change picture

change password

Comment List

You have 0 comments
View Comment List

Comments:
: [
Ignore List

You have 0 users on your ignore list

My Favorites

Edit My lgnore List

MNo friends yet.

Galleries

You have not created any Galleries.
Do you want to browse or create a
gallery?

See more |

Privacy Policy | Terms of Use | Contact Us
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7. The following images show you how to download your project when
you wish to edit it.

Gﬂnhmﬂu home projects galleries support forums about my stuff

i < rosrares share ‘Welcome, marty10 | Logout ‘ | | search |
marty10 My Projects
T ton Showing: 1
Ireland
B3 subscribe

change picture

change password

Comment List

You have 0 comments
Wiew Comment List

lgnore List

You have 0 users on your ignore list

My Favorites

Edit My lgnore List Showing:

remove selected favorites

No friends yet.

Galleries

You have not created any Galleries.
Do you want to browse or create a
gallery?

See more |

Privacy Policy | Terms of Use | Contact Us

QRATH
anlrs o I « ™8

Welcome, marty10 | Logout | | | search \

imagine » program s share

move €0 stepe

(one sprite and no
it in Scratch

File Download
Do you want to open or save this file?

@] Mame: cat.sh
Type: Scratch Project, 46, 1KE

From:  scratch,mit, edu

Open Save | Cancel

= While filez from the Internet can be useful, some files can pote)
harm pour computer. 1f pou do not tust the source, do not open or
zave this file. What's the risk?

Some rights reserved More Projects by marty10

B marty10 shared it 2 hours, 14 minutes ago
Showing:

1 view, 1 download
Check for favoriters or taggers

¢/ Loveit? Add to my favorites? Add to a gallery
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N.B. Each time students are uploading an edited version of their project to
their Scratch account, they should enter a new project name for the new
version e.g. ‘cat version2’, as shown below. This will mean that they will have
a number of versions of the project stored in their account on the Scratch

website.

Your Scratch website login name:

| rnartylo
Create account
Passyrord:
r%‘ Sy | FEEEEEE
Project name:
l cat version2
Tags: Project notes:\
I Animation These are rmy project notes for version2.
7 art
[T Game
[ Music
[T Simulation
2z Story
More tags:
¥ Compress sounds and images oK Cancel
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Group Report (Resource 2, Lesson 1), Unit Marking Sheet (See Appendix 1)

Not applicable

Students start creating their Scratch projects. This lesson will extend over a
number of classes and this number is at the teacher’s discretion. Students are
reminded that they must fill out their Group Report at the end of each lesson,
while they are creating their Scratch projects. The Group Report must be
submitted to the teacher at the end of each lesson. As part of their project,
students must create a test suite, which is part of the Group Report, as their
project must be tested by a student and also by the teacher. The teacher may
decide when peer / teacher testing takes place. It is also important to explain
to students as this stage that if team members are working on different parts
of the same project in class, it is possible for them to merge their projects by
exporting and importing sprites and the sprites’ scripts.

Students will explore Scratch to create their own projects.

Students will develop the skill of testing their projects to ensure they
work properly.

3. Students will develop their skills of working as part of a team to achieve
a goal.

N —

» Tell students that they will start creating their Scratch projects.

» Explain that they must complete the Group Report at the end of each
lesson and that this must be handed back to the teacher at the end of
the lesson.

» Explain that if they are working on different parts of the same project in
Scratch, they can export and import sprites with their scripts to the oth-
er team members’ project. This process will be explained once the stu-
dents are divided into their project groups.

-

Ensure that students are divided into their project groups.

2. Distribute the Group Report sheets (Resource 2, Lesson 1) to each
project group and ensure that students complete the project design
section.
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3. Explain to students that they can export a sprite from their part of the
Scratch project and import it into another team member’s part of the
Scratch project as follows:

* Right click on the sprite you wish to export and choose ‘export
this sprite’ from the list, as shown.

File Edit Share Help

3 .
”r hungry fish -
E : Click the green flag.
Move the mouse to eat

the small fish

Scripts

point towards m

duplicate
delete

* Choose a location on your computer to where you wish to export
the sprite, as shown. The sprite has then been exported, together
with its script.

Export Sprite

L= (_Cnstumes :} IQ D |

Computer |

(

]

Desktop

New Filenanme:

Cancel
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* To import the sprite into another Scratch project, open the project
and click on the ‘choose a new sprite from file’ button, as shown.
Find the sprite by selecting the location to which you had exported it
from the previous project.

B 1 File Edit Share Help &% |2| 3 D

.-
v New Sprite
ki 2 green flag.
1¢ mouse to eat
- C te v .
Cornputer { Computer ) é} L Al fish
al]
ity
- ﬁ f'j ’-\_l
Desktop C; o T

i

Costumnes

™~

Cancel

0K

Mew sprite: {.\‘/ 'i? ?—:’

* Once you have located the sprite, select it and click OK. This will
import the sprite, together with its script, into the current project,
where it will appear in the sprite list area.

' New sprite

My Do cunen ts v
Carnputer ( '_) é} L
]
Desktop
iy
Costurmes
hungry fish

114 Cancel

"

If students are working on different sprites in different Scratch files and
wish to merge their work into one project, the ability to export and import
sprites with their scripts is very important.
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4. Students begin work on their Scratch projects.

5. Give students time to fill in their Group Reports at the end of the lesson
and collect these, once completed. Explain the importance of complet-
ing Section 4 ‘Diary of Work’ at the end of every class.

Note: As was previously mentioned, a number of weeks of class time will be
needed to complete this phase, as the students create their projects.
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Group Report sheet (Resource 2, Lesson 1), Unit Marking Sheet for all
Students (See Appendix 1)

Not applicable

Students learn how to upload their final projects to the Irish Scratch Club
gallery (www.tinyurl.com/irishscratchclub) on the Scratch website. They will
also learn how to open and present their projects from this website. Students
will also begin to plan their project presentation.

1. Students will learn how to upload their projects to the Irish Scratch Club
gallery so that they can share their work with others.

2. Students will understand what is expected for the presentation of their
Scratch projects and will be able to plan their project presentation.

* Explain to students that in this lesson they are going to upload their
projects to the Irish Scratch Club gallery on the Scratch website. This
will mean that they can share their projects with others.

» Tell students they will also begin to plan their project presentations.

1. Ask students to open their Internet browser and to open the Irish
Scratch Club gallery page by typing in the following address: www.tiny-
url.com/irishscratchclub.

2. Students must log in to their own account from the Irish Scratch Club
gallery. The following image explains how to do this. Alternatively stu-
dents can just search for the Irish Scratch Club once they have logged
in to the Scratch website.
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O RATH

imagine = program = share

Login or Signup for an account | | | search |

ame:|mart 10 password:| sesssss
A

Scratch Club

¢ | addition

Gallery owner: ycmcinerney

Created: 3 months, 4 weeks ago

Gallery description

scratch Club for all students
attending Irish secondary schools

carz2 Game Pacman

by niamhhannahsa.. by steven2kg

Yellow_Square... hammysd_and_c... under the sea...
by GillianCormac... by colmandcath

by GraceandKeara

pong Spiral Pong witch invaders
by killiandarcy by Kealanmcg by _shaunb

3. Once students are logged in, they can add their projects. The following
images show how this can be done.

Languag W

q”n}'wﬁﬂ home pr ts  galleri pport forums about my s

= = Welcome, marty10 | Logout | | | search |
imagine = program = share

Newest Projects in Irish Scratch Club

Sort by: creator | title | creation date | addition

ED subscribe "

Gallery owner: yemcinerney

Created: 4 months ago

add my projects

Gallery description

Scratch Club for all students
attending Irish secondary schools

Yellow_Square... hammysd_and_c... under the sea...
by GillianCormac... by colmandcath

by Graceandkeara

pong Spiral Pong witch invaders

by kiliandarcy by Kealanmcg by shaunb
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Click on a Project to Add to Gallery

Showing: 1

;”HD .\ mﬁTT home projects galleries support forums about my stuff

g i 4 dhie Welcome, marty10 | Loggut | | | search |

Newest Projects in Irish Scratch Club

Sort by: creator | title | creation date | addition date

r‘:’ Subscribe

-

Gallery owner: yemcinerney

Created: 4 months ago

cat carz Game Pacman
by marty10 | [x] by niamhhannahsa... by steven2kid

Gallery description

Scratch Club for all students
attending Irish secondary schools

Space Travell... Yellow_Square... hammysd_and_c...

by gavanddave by GillianCormac... by colmandcath

under the sea... pong Spiral Pong
by GraceandKeara by killiandarcy by Kealanmcg
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9.

Explain to students that they will now plan their project presentation.
They will present their Scratch project from the Irish Scratch Club gal-
lery.

Students will use the presentation plan section of the Group Report
sheet to plan their presentation. They will write speaker notes for the
various headings in this presentation plan.

All group members will have to present part of the project.

Remind students of the characteristics of a good presentation e.g. clear
speaking voice, good posture, enthusiasm, good introduction, clear de-
scription of the project with a good conclusion.

Remind students that they will have to answer questions on their
presentation at the end.

10.0nce again, students must hand up the Group Report at the end of

class.
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Group Report (Resource 2, Lesson 1), Unit Marking Sheet (See Appendix 1)

Not applicable

Students present their Scratch projects to the class. They will answer
questions about their presentations at the end. Students will present their
projects from the Irish Scratch Club gallery at
www.tinyurl.com/irishscratchclub, or alternatively, if the Internet is not
available, they may just open their project in Scratch. Based on feedback and
their own reflections, students will have to record 2 suggested improvements
for their project on the Group Report sheet at the end of their presentation.

Students will be able to present their Scratch projects to their peers.
Students will be able to suggest improvements or developments for
their projects based on their own reflections and feedback from the
class.

N —

» Tell students that they will present their projects to the class.
» Each member of each project group will present part of the project.

-

. Ask the first project group to present their project.

2. After the presentation, ask the class if they have any questions for the
group members. The group may also be asked questions by the teach-
er.

3. Once they have presented, remind the group that they will have to
make 2 suggestions for improvement / development of their project and
they will record this on their Group Report sheet.

4. Once they have completed the suggestions for improvement on the
Group Report sheet, the project group must submit the Group Report
to the teacher as part of the assessment of the project.

5. Each project group will go through the same process of presenting their

project, answering questions and suggesting improvements / develop-

ments for their project on the Group Report sheet.
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Note: Presentations may run over several lessons, depending on class
size etc. Once all students have presented, the teacher completes the
final assessment sheet for all students. The marks for the Research

Project from Module 8 have already been recorded.
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Lesson 1

Resource 1

Slide 2

Based on Scratch Process of Design model
http://scratch.mit.edu/files/L earning-with-Scratch.pdf

Resource 5

The following projects are located at http://learnscratch.org:
Cheetah_animation.sb and Web-Spinning_Spider.sb

The following projects are located at http://scratch.mit.edu:
Rock_Lee _The_Movie.sb, Bubbles.sb, Blobin'_Around.sb,
Arrows_DanceDanceRevolution.sb

The following projects are located in the projects’ library of Scratch
version 1.3.1:

ChristmasPresents.sb, OceanMusicBox.sb, Stargate.sb,
Farmer’sProblemEnglish.sb (Please note that this project, as
included in the resources folder M10OL1RS Sample Scratch Projects,
has been modified to include translations from Catalan to English.
The original project ‘Pastor.sb’ located in the Simulation projects
folder in Scratch 1.3.1 is mostly in Catalan).
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Appendix 1

Unit Marking Sheet

A sheet that can be used to track the marks of a student through the graded elements of the
course and produce a final grade.





Unit Marking Sheet

Pupil Name:

Research Project

Research Project Worksheet

Brainstorming ideas present with some
development.

5x1

‘Divide work among group members’

3 (work listed)

section of Research Project Worksheet 4 (quality)
filled in.

Websites investigated. 5x1
Challenges listed. 2x1
Challenges commented on. 2x2
Positive aspects listed. 2x1
Positive aspects commented on. 2x2

Outline plan of PowerPoint slides included.

7 x 1 (slide titles),
2 x 1 (additional slides),

1 (colour scheme)
2 suggested improvements. 2x1
Good elaboration of suggested 2x2
improvements.
Total 45






Research Project Presentation

Content:

Good design including clear font, colour, Clear font =1,

appropriate graphics, consistent font size, Colour =1,

consistent look, spelling. Appropriate graphics = 1,
Consistent font size = 1,
Consistent look = 1,
Spelling = 1

Creativity used in preparation of materials, | Animation and transition = 2,

including animation and slide transitions Other =2

and others such as hyperlinks, graphs etc.

Title slide, effective introduction slide, at Title =1

least 3 information slides included. Intro = 1
Info slides =3 x 2

Effective conclusion slide and references 2x2

slide included.

Topics from original topics sheet well- 5

covered.

Delivery:

Eye contact maintained throughout the 2

presentation.

Good posture and clear speaking voice. 2x1

Well organised, shows confidence, steady |3 x 1
rate of delivery.

Shows enthusiasm and delivers an 3
engaging presentation which keeps the
interest of the audience throughout.

Teamwork:

All group members present part of project 3
equally.

Questions:

Competent answers to all questions. 3
Answers are developed. 2
Total 45

Research Project General

Independent work (little reliability on 10
teacher support).

Total 10






Advanced Game Testing

Test Cases

3 Sprites exist 1 mark
4 Backgrounds exist 1 mark
Game initialised. 1 mark
Sprite Behaviour 2 marks
Variables 2 marks
Backgrounds 2 marks
Extra Features 1 mark
Total 10






Scratch Project

Scratch Group Report

Well thought-out brainstorming ideas 4x2
present
Project Design Sprites = 2,

Backgrounds = 2,
Variables = 2,
Sounds = 2,
Instructions = 2,
Start = 2,

Middle = 2,
Finish = 2

Diary for each group member

Diary filled in = 6,
Quality =5

Test Suite (Teacher testing)

Sprites = 2,
Backgrounds = 2,
Repeat loops = 2,
If statement = 1,
Sounds =1,
Variables = 2,
Instructions = 5 x 2

Challenges listed 2x1
Challenges commented on 2x2
Positive aspects listed 2x1
Positive aspects commented on 2X2

Presentation Plan (speaker notes)

Introduction =2 ,
Division of Work =3 ,
Description of Project = 5,

Testing
Problems = 2,
Solutions =2,

Challenges we faced /
Things we enjoyed = 2 x 2,
Conclusion = 2

2 suggested improvements 2x1
Good elaboration of suggested 2x2
improvements

Total 93






Scratch Project Presentation

Content:

Introduction (brief description of project),
Division of Work, Clear Description of
Project, Evaluation of positive aspects /

Intro =1,
Division of Work = 2,
Description = 4,

challenges. Evaluation = 2
Effective conclusion slide. 1
Delivery:

Eye contact maintained throughout the | 2
presentation.

Good posture and clear speaking voice. 2x1
Well organised, shows confidence, steady | 3 x 1
rate of delivery.

Shows enthusiasm and delivers an |3
engaging presentation which keeps the
interest of the audience throughout.

Teamwork:

All group members present part of project | 3
equally.

Questions:

Competent answers to all questions. 2
Answers are developed. 2
Total 27
Scratch Project General

Independent work (little reliability on 10
teacher support)

Extra functionality / creativity in game 20
Total 30






Final Grade

Research Project Worksheet

Research Project Presentation

Research Project General

Research Project Total /100
Advanced Game Testing Total 10
Scratch Group Report

Scratch Project Presentation

Scratch Project General

Scratch Project Total /150
Unit Total marks 1260

Unit Total Percentage

%






Appendix 2

Glossary

A glossary of terms referred to in the Key Vocabulary section of the lessons.





Acceptance Testing

AIF

Algorithm

AU

Background

Binary search

Glossary

Formal testing conducted to determine whether or not a system satis-
fies its acceptance criteria and to enable the end user to determine
whether or not to accept the system.

This is an audio file format and is the highest-of-high-quality uncom-
pressed audio that you can save on a disc. The file size is very large.

A set of instructions to solve a problem. Algorithms are well-ordered,
have unambiguous operations, have effectively computable opera-
tions, produce a result and must have some operation that tells them
to stop.

An audio file typically created on a Sun Microsystems or Unix-based
machine. This file type is not that common and can be quite large.

This is used to describe the appearance of the stage in Scratch. You
can use an image of your choice for your background.

CAEm ©

A 'divide and conquer' technique to search a list. The list must be sor-
ted to use this method. We check the middle item of the list to identify
which half the search key is in. The process is repeated on each suc-
cessive half until the list has been narrowed down to just one item.





Bitmap

Blocks Palate

Boolean Search

Broadcast

Bubble sort

Code

Computer Virus

This refers to a bit-mapped imaged. Bitmap images are made up of
dots (pixels). A bitmap is a two-dimensional file in which each pixel is
assigned a numeric colour value. JPEGs and GIFs are examples. File
extension can be .bmp.

These are blocks for programming your sprite and telling it how to be-
have.

Motion | Control

Looks Sensing
Sound Numbers

Pen Yariables

This search on the Internet allows users to combine key words with
Boolean operators such as And, Or and Not (+, /, -), to produce more
relevant / refined results. E.g. a search containing "bread" -"wheat"
would limit the results in a search, excluding "wheat" from the results.

In Scratch a broadcast sends a message out to all sprites. If a sprite
has a Script that can "receive" the broadcast it is run when the mes-
sage is sent out.

This is a simple method of sorting data. The algorithm starts at the be-
ginning of a data set and compares the first 2 elements. If the first is
greater than the second they are swapped around. This continues to
the end of the set of data and then starts at the beginning again with
the first 2 elements, repeating until there are no swaps. Although
simple it is a very inefficient algorithm.

In computer science, code / source code is any sequence of state-
ments written in some human-readable computer programming lan-
guage. It allows a programmer to communicate with a computer.

A computer virus is a computer program that can copy itself and infect
a computer, without permission or knowledge of the user.





Conditional State-
ments

Costume

Debugger

Debugging

A conditional statement is also a sentence that can be either true or
false. The statement will then run some script depending on whether
the statement is true or false. For example if sprite lives equals zero
is true then the game is over and all scripts will stop running.

| when clickea__

forewver if ~ Lives —

EI:JEdEESt Fame Cher

These are different looks that can be used for a sprite as shown in
the image. They are particularly useful when trying to create anima-
tion effects.

costumel

The debugger in Scratch slows down execution of the script and al-
lows you to see the Script highlighted step by step as is happens on
the Stage. It is helpful if you do not understand the Script or if there

isa iroblem with it.

a [ Share! _] [ Undo Jl_ Language Jmt"_

irnport prujl_%u_:_h_

start single stepping.
cormpress sounds
COMpress images

Debugging is the process of finding and reducing the number of
bugs or defects in a computer program, making it behave as origin-
ally expected.





Encryption

End User

Event handler

Execute

Exponential

GIF

Encryption is the process of transforming information, using an al-
gorithm (called a cipher), to make it unreadable to anyone, except to
those possessing special knowledge called the key. Decryption is
the process of converting encrypted information back to its original
form so that it can be understood.

The final consumer of a product or service that ultimately determ-
ines its acceptability.

A set of actions designed into a program or script to do something in
response to an action by a user; for example, "when button is
clicked, change Web page."

change y by

b lefr srvov
change = by

To carry out a command or to run a program

A pattern of change in which the amount of change that occurs in a
quantity during a small interval of time is proportional to the amount
of that quantity present. Exponential functions multiply at a constant
rate. E.g. bacterial culture that doubles every 20 minutes can be ex-
pressed as an exponential.

(1]
(0, 1)

Ty

Graph of Exponential Growth

GIF (pronounced with a hard 'g') is the acronym for Graphics Inter-
change Format, an image compression format limited to 256 col-
ors. It is considered best for images with solid areas of colour such
as logos, or animation. File extension is .gif.





Green Flag

Hacking

Hash Tables

Image compres-

sion

Image
Format

Import

Initialise

Interface

Iteration

JPEG

Library

File

This is one way to start scripts.

()

-

Hacking is the act of gaining access to a computer or computer network
without legal authorisation.

Hash tables are a common data structure. They consist of a table (Set
of containers) and a mapping (the hash function). Items stored in a hash
table must have search keys. The hash function maps (Converts)
search keys into hash values. The hash value is used as an index
(Container) into the hash table for that item. This allows items to be in-
serted and located quickly.

Image compression is minimizing the size in bytes of a graphics file
without degrading the quality of the image to an unacceptable level. The
reduction in file size allows more images to be stored in a given amount
of disk or memory space. It also reduces the time required for images to
be sent over the Internet or downloaded from Web pages.

Image file formats provide a standardised method of organizing and
storing image data. Common image file formats include JPEG, GIF and
PNG.

This button is used to put in elements from the Scratch library or from an
external file. These elements can be sound or graphics.

When starting to run a script it is important that everything affected by
the previous running of the script is reset. E.g. Go back to the original
costume for a sprite, set score to zero for a game.

The graphical or textual form of interaction between user and software.

Iteration involves repeating a series of instructions using commands
such as forever and repeat. Iteration = looping.

JPEG (pronounced jay-peg) is the acronym for Joint Photographic Ex-
perts Group, the name of the group that developed it. It is an image
compression format for full colour (high-quality) images. It is considered
best for photos. File extension is .jpg.

To save time Scratch has an inbuilt library of images, sounds and
games that can be used as example material for you to start your pro-
jects.





Linear Search

List

Lossless Com-
pression

Lossy Compres-
sion

MP3

Nested Loop

The Linear Search, or sequential search, is simply examining each ele-
ment in a list one by one until the desired element is found. The Linear
Search is not very efficient. If the item of data to be found is at the end
of the list, then all previous items must be read and checked before the
item that matches the search criteria is found.

A list can store numbers as well as strings of letters and other charac-
ters. In Scratch it is possible to make a list by clicking on the Variables
button and then clicking on Make a List button

Lossless means "fully recoverable". Lossless compression always re-
turns the original data, bit-for-bit identical to the original file. Some image
file formats, like PNG or GIF, use only lossless compression. Lossless
image compression is preferred for icons, logos and technical drawings.
Run length encoding, described in Module 4, Lesson 3, is also a
lossless image compression method.

Lossy compression when compressing images, to decrease their file
size, means "with losses to quality". Lossy means that some image
quality is lost when the image data is compressed and saved, and this
quality can never be recovered. This form of compression reduces a file
by permanently eliminating certain information, especially redundant in-
formation. When the file is uncompressed, only a part of the original in-
formation is still there (although the user may not notice it). An example
of lossy compression in images is the JPEG.

These are popular audio files because they compress music down to a
very small size while maintaining quality.

This is a loop inside another loop. The instructions inside the first loop
are carried out first and then the instructions of the outer loop are carried
out.
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New Sprite But- These are used to create new characters or sprites for your project.
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Open Source

Pixel

PNG

Presentation
mode

Programming

Quick sort (di-
vide and con-
quer)

Random Num-
bers

Rotation Style

The difference between software created by the open source com-
munities and commercial software sold by vendors is that open source
software is published under licences that ensure that the source code,
the language in which the software is written, is available to everyone
to inspect, change, download, and explore as they wish. This is the es-
sential meaning of open source: the source code - the language in
which the software is written and the key to understanding how the
software works - can be obtained and improved by anyone with the
right skills. Open Source software is free.

Pixel is formed from PICture ELement and is the smallest element
(single point) of a digital image.

PNG (pronounced ping) is the acronym for Portable Network Graph-
ics, an image compression format approved by the World Wide Web
Consortium (W3C) as a replacement for GIF files, because GIF files
use a patented data compression algorithm and PNG is patent and li-
cence-free. It does not support animation, unlike GIF.

A full-screen preview of a project.

Creating a sequence of instructions (program) to enable the computer
to do something

This is a divide and conquer algorithm, where you choose an element
from an array and move all smaller items before this element and all
greater items after it. You can then repeatedly sort the lesser and
greater sub lists of items.

Scratch generates a random number using a pick random command.
It's useful when you want to make things appear as if they are happen-
ing by chance.

sat pen color to 'p-i'rk r-gi'nd_unf:ﬂfﬁ @

This controls whether costumes rotate with a sprite.





Run Length En-
coding

Scratch

Script

Search Engine

Search Key

Selection sort

Sequence

Social Media

This is an image compression technique. The process of "run-length
encoding" is applied where runs of pixels that are all the same colour
are all combined into one pixel. The longer the run of pixels, the more
compression. For example, in a black and white image, a run of black
pixels may be represented by one number. The same applies for a run
of white pixels.

A programming language that allows you to create interactive stories,
games, music and art.

Blocks grouped together to form scripts or programs which tell sprites
how to behave

A program that searches documents for key words and returns a list of
the documents where the key words were found. http://www.google.-
com is a common example.

This is a field that can be used to search a data file capable of
uniquely identifying a record in relation to all other records in the same
data file. E.g. Account Numbers in a bank system.

This is a simple algorithm, which improves on the performance of a
bubble sort. It works by scanning all elements in a data set, finding the
smallest element and swapping it to the first position in the list. It then
finds the second smallest element by scanning the remaining items
and continues like this.

When telling a computer to do something we take a sequence of step
by step instructions. It is important that things are done in the correct
order. E.g. Before drawing something on the screen you must first pick
up a pen.

Social media incorporates the online technology and methods through
which people can share content, personal opinions, swap different per-
spectives and insights into various issues. Social media can take dif-
ferent forms including Internet forums, blogs, instant messaging, mes-
sage boards, email, wikis and podcasts, photo sharing, video sharing
and social networking sites including Bebo and MySpace etc.





Software

Sorting

Spider

Sprite

Sprite List

Stage

Tabs
Test Suite

Testing

Thread

TIFF

Toolbar

Program of instructions that directs the operation of a computer.

In computer science a sorting algorithm is an algorithm that puts ele-
ments of a list in a certain order. The most used orders are numeric-
al order and alphabetical order.

A program that automatically fetches web pages. Spiders are used
to feed pages to search engines. They are called spiders because
they crawl all over the web.

Characters in your project which can interact with each other.

This includes thumbnails of all your sprites. You can click these to
select and edit your sprites. It shows the sprite's name, how many
scripts it has and how many costumes it has.

The Stage is where you see your stories, games, and animations
come to life. Sprites move and interact with each other on stage. It is
480 units wide and 360 units tall. It is divided into an x-y grid.

Click on these to edit scripts, costumes or sound.

A collection of tests used to validate the behaviour of a product.

Software testing is the process of checking software, to verify that it
satisfies its requirements and to detect errors.

A thread in computer science is short for a thread of execution.
Threads are a way for a program to fork (or split) itself into two or
more simultaneously running tasks.

TIFF is the acronym for Tagged Image File Format. TIFF files may
or may not be compressed. TIFF files are usually much larger than
similar GIF or JPEG files. They are usually of a very high quality.

Click on any of these buttons and then on your sprite to duplicate,
delete, grow or shrink a sprite.
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Towers of Hanoi

Travelling Salesman
Problem

Variable

Virtual Reality

WAV

The puzzle was invented by the French mathematician Edouard Lu-
cas in 1883. There is a legend about a Vietnamese or Indian temple
which contains a large room with three time-worn posts in it surroun-
ded by 64 golden disks. The priests of Brahma, acting out the com-
mand of an ancient prophecy, have been moving these disks, in ac-
cordance with the rules of the puzzle. According to the legend, when
the last move of the puzzle is completed, the world will end. The
puzzle is therefore also known as the Tower of Brahma puzzle. It is
not clear whether Lucas invented this legend or was inspired by it.
The Tower of Hanoi is a problem often used to teach beginning pro-
gramming, in particular, as an example of a simple recursive al-
gorithm.

If the legend were true, and if the priests were able to move disks at
a rate of one per second, using the smallest number of moves, it
would take them roughly 600 billion years to complete.

Given a collection of cities and the cost of travel between each pair
of them, the travelling salesman problem, is to find the cheapest
way of visiting all of the cities and returning to your starting point.

In Scratch a variable is a container for a number that can change
while a Script is being run. E.g. In a game the score of a sprite can
change.

Virtual reality (VR) is a technology which allows a user to interact
with a computer-simulated environment, be it a real or imagined
one.

This is a sound file format and is also known as a waveform audio
file. These audio files are uncompressed and can be quite large.





Appendix 3

Student and Teacher Questionnaires
Questionnaires to allow both students and teachers to evaluate the course.





Evaluation of ‘Having Fun with Computer Programming and Games’
STUDENT Questionnaire

1. What did you learn in this class?

2. Do you have a computer with Internet access at home?

Yes O No O (Tick as appropriate)

3. What did you think of computer programming before this class?

4. What do you think of computer programming now?

5. What did you like about this class?

6. What did you dislike about this class?

7. If this class was being taught to another group of students what

changes would you suggest to make it better?

8. If you have anything else you would like to say about this class, please

add your comment here.






Evaluation of ‘Having Fun with Computer Programming and Games’
TEACHER Questionnaire

1. Please give information on the classes you taught.

Number of class
groups

Total number of
students

Number of periods per
week

Number of weeks you
taught this course

2. What were the most successful modules? Why?

3. What were the least successful modules? Why?

4. Did you use the assessment approaches for the course?
Yes O No O
If yes, were they effective?

5. Any additional comments?






