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Edisoen
About this guide

This guide offers teachers and instructors overviews, delivery recommendations and
other supporting information for the EdScratch lesson activities available at
https://meetedison.com/robot-programming-software/edscratch/.

The EdScratch activities are designed to allow students to work independently. As
students work through the activities, they will develop a familiarity with computational
thinking and fundamental computer science concepts, mastering a range of related
skills as they progress. This guide outlines more about the concepts to be taught,
approaches to be taken, skills to develop and processes to be learned. Here you will
find strategies, ideas, and further information to help make teaching using Edison
and EdScratch effective, easy and fun.

2 Kl i0Qa Ay (GKAAa 3IdzARS

The EdScratch lesson activities are organised into six units T from an initial
preparatory unit to a culminating project-based unit i with each unit containing one
or two lessons. Each lesson contains a mix of structured and open-ended activities
that introduce the key concepts and learning objectives while engaging students in
active exploration of the learnings.

This guide provides an overview and supporting information for all of the EdScratch
units, lessons and activities. In this guide you will find:

1 an overview of each unit, including the key learning objectives of that unit,
1 an overview of each lesson with a list of all activities in that lesson,
1 a dedicated section per activity detailing:
othe activitybés purpose and objectives
0 supporting information including estimated time requirements, supply
requirements, and tips for delivery, and
o0 an answer key including recommendations on assessing student work.

Creative Commonigcence
These teaching recourses have been released under a Creative Commons licence.

You are free to use these resources as they are, translate them, share them or use
them as the base to develop your own customised lessons.

Licence and attribution details

The EdScratch Lesson Plans Set is comprised of the EdScratch lesson activities and
this guide. The collection is licensed under a Creative Commons Attribution-
ShareAlike 4.0 International License.

Developed and written by: Kat Kennewell
lllustrations by: Jin Peng

EdScratch is developed by Microbric Pty Ltd using open source software created and maintained by the
Scratch Foundation. The Scratch Foundation does not sponsor, endorse, or authorize this content. See
scratch.mit.edu for more information.
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How to usethis guide

This guide is organised around the activities, lessons and units that make up the
EdScratch lesson set.

The EdScratch lesson activities are divided into six units, each of which has one or
two lessons. Each lesson contains a number of activities which are all related to that

unités theme and tied to the | earning object

Understanding the @ivity types

The EdScratch lessons are comprised of activities designed to gradually introduce
and reinforce computational thinking, computer science and problem-solving skills.
All lessons include base activities which introduce key ideas and contain tasks
requiring students to apply what they have learned. Supplemental extension
activities, designed to further explore and expand on the core learnings of each
lesson, are also included.

There are three types of | ess
activities, and O6Challenge upd activities.

[ SGQa SELiczdiBeamityi A A GASE

A

on activities:

Al |l essons include OLet 0s aexhphbaser e 6 acti v
activiieswhichi nt r oduce new concepts and explain

activities include explanations and guidance around the core learnings, then
have tasks for students to complete. The tasks allow students to explore the
concepts and skills being introduced.

Change it up activitieg extension activities

6Change it updé activities are extension

concepts that have already been introduced. Whi | e 6Change it
activities do not introduce new material, they do offer new projects or tasks to

try. O0Change it up6é activities are gener a

activities but still include sufficient guidance and hints to help students
undertake the tasks or projects.

Challenge up activitieg extension activities

Similar to 6Change it upd activities,
activities which expand on and reinforce the material that has been previously
introduced. The tasks and projects outlined

generally moreopen-ended and offer | ess structured

explored or 6Change it updé activities.

www.edscratchapp.com 4
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Readinghe activity overview

Every EdScratch lesson activity has a dedicated section included in this guide. Per
activity you will find the following information:

T t he a clDhnunbet andrame,
f an estimate of the activityodos size,

1 delivery recommendations (if any),

1 alist of the supplies and resources needed for the activity,

1 an overview of the activity,

1 any tips or tricks to help in delivering the activity, and

1 an answer key with assessment suggestions (as needed).

A note on activity size estimate

The size estimates (given as 0s mdicatiorpf 6 medi u
the size of the activity compared to other activities in the EdScratch lesson set. The

time required to complete an activity can vary greatly depending on each student s 6

age, experience and interest in the activity.

As a general rule:

T 6small 6 activities wildl require |l ess thar
45 minutes)

T 6medi umé activities should be able to be
teaching block (45 minutes or less)

T 6l arged activities may take students mor e
(approximately 45 minutes 1 90 minutes)

T 6projectsdéd are complex activities which
blocks (minimum of 90 minutes)

It is recommended to work through a few introductory activities with your students to
gauge how long they will need, on average, to complete activities of each size.

www.edscratchapp.com 5
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Usingthe answer key

All of the EdScratch activities have tasks or projects to be completed. Many of the
worksheets also require students to note down elements of their experience or to
provide answers to questions in various formats. For every activity which has
students provide answers to a question or questions, you will find an answer key in
that acdegtioni tyos

The answer key lists both the question number and question type, then provides the
answer (or sample answer) along with marking notes, as required.

Example answer key:

Question | Type | Sample answer Marking notes

1 SE When | turned Edison There are two key things to look for
on,thered LEDscame |i n studentso6é ansy
on and started flashing. |[-The robotds red
Edison also made a and begin to flash.
chirping noise one time. | - The robot makes a noise.

Answer types
The answer type column identifies what style of response the question has asked
students to provide. There are three possible answer types:

1 Exact answer (EA): a question which has an exact solution which the student
must provide.

1 Result code (RC): a question which asks students to capture the code they
have as a result of their programming, where a variety of code solutions are
possible.

1 Student experience (SE): a question which asks students to capture their
experiences or outcomes as a result of their experimentation and
programming, where a variety of responses are possible.

It is valuable to note the answertypewh en mar ki ng student so
result code (RC) or student experience (SE) type answers, it is important to
remember that many answers are possible.

www.edscratchapp.com 6
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Supplies you will need

All lesson activities require a set of V2.0 Edison robots and internet-connected

programming devices (desktops, laptops, Chromebooks or tablets). Be sure to read

t hBefoteyoustart6 section of this guisdtepyovar ef ul |y t
programming devices to work with EdScratch. Ideally, you will want to have an equal

number of Edison robots and programming devices.

The majority of the lesson activities are designed to work in a 1:1 student-to-robot
ratio. However, some of the activities are best suited to pair or group work, with
multiple students sharing one or more Edison robots. Learning about robots can
initially be an overwhelming task for some students, especially if they are new to
computer science, so having a supportive partner can often be helpful.

Themajorityo f t he ¢ L ddsdativiges qgah be coenpleted using just basic

supplies along with the student worksheets and activity sheets included in the

EdScratch lesson activities set. Many ofthe6 Change it wupé and 6Chal
extension activities require additional supplies to enable students to get the most out

of physical computing. The following lists detail the basic supplies and key additional

resources you need to get the most out of the EdScratch lesson activities.

Basic supplies:
1 Full set of Edison robots and EAComm programming cables
1 Full set of programming devices (computers or tablets)
T 4x AAA batteries pEetEdisooteadyd (i pnl etahsies sgeue doée
more information on batteries)
1 Print-outs of student worksheets and activity sheets

Note: Most lessons will Ibasg suppliessetd as an item in the 6re
section of the activity overview. A  asib supplies set§ in this instance, means a full

set of Edison robots, EAComm programming cables and programming devices as

well as batteries per robot.

Additional resources:
91 Dark coloured tape (e.g. black electrical tape)
Torches (flashlights)
Opaque objects to use as obstacles and walls for 3D mazes
TV or DVD remote controls
EdCreate kits and any other LEGO brick compatible building system parts
Var i ous-s p amerkfttand build materials [such as coloured
construction paper, large-si zed paper (e.g. butcherds
cardboard, pipe cleaners, recycled materials, and other similar materials]

= =4 =2 =4 =
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Frequently asked questions

The following section includes some of the most common questions about using the
EdScratch lesson activities set. Additional information about using the Edison robots,
including troubleshooting help, is available at the Meet Edison website:
www.meetedison.com

Q: How much do students need to already know about coding and robotics to
use these lessons?

A: No prior knowledge of either coding or robotics is needed to complete the
EdScratch lessons. If you or your students are new to coding and robotics, you may
find working through the lessons in the order they are presented in this guide to be
the best way to build up your knowledge and get the most out of these activities.

Q: Do students need to know Scratch to use these lessons? Do these lessons
tie into Scratch?

A: The lessons assume that students have not used a Scratch programming
environment previously. If students are familiar with Scratch, however, they will likely
find using the EdScratch environment fairly straightforward.

The EdScratch lessons cover core coding and computer science concepts that can

al so be taught or r eiclmprogramomengenvrsnmeng MI Tdés Scr
However, EdScratch and Scratch are separate programming languages i programs

written in one language are not compatible with the other. If you are also using

Scratch with your students, you may want to do activity U1-2.1b Change it up: Does

EdScratch = Scratch? (unit 1, lesson 2) to explore this concept further.

Q: Do students need to do all the activities in a unit to cover the learning
objectives of that unit?

A: The EdScratch lessons are designed to gradually introduce and reinforce key
computational thinking, computer science and problem-solving skills. All lessons

include 6Letb6s explorebd6 activitigegs. These ac
terminology and explain key ideas. These core learnings are then expanded and
reinforced through the 6Change it inthed and 0C

lesson. This modular design is intended to allow for more flexible teaching and
learning through a mix of whole-class, small groups, pair work and individual study.

Having students complete all ofthe 6 L eex @ $ o r e 6 inaaanitiwill @énsure ¢hat
they are introduced to all of t h at keycompaégtational thinking and computer

www.edscratchapp.com 8
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science learning objectives. You may find that wusing at | eas:
upd6 or oOChallenge upd extensi ogememtdheir vi ti es i
understanding of important topics and buildup skills.| ncl udi ng some of 't h.

it up6 and ¢ temsiar actigittegvell alsopedsure students get exposure
to real-world problem-solving and robotics project opportunities.

Q: Are the solutions in the answer key the only correct answers?

A: In some cases, there is a single correct answer, but in most cases many solutions

are possible. Programming is creatvei don 6t be t oo quick ®o dism
ways of thinking. What might appeartobe6i ncorrect & can be, an acc
even when a more elegant solution is also possible.

Q: Can I modify the suggested activities and projects?

A: Absolutely! Tools, such as Edison and EdScratch, can be powerful motivators on

their own. However,t o get t he mo st o othdedsfelate dirgctlydta o o |

the interests of the students using it. Choosing extension activities and projects that
arethemost relevant to your sthepthenttegetthei ves anc
most out of the lessons overall.

Q: Do I need to follow the units in order? Do | need to do the lessons and
activities inside a unit in order?

A: The EdScratch lessons are designed to allow for flexible teaching. You may

choose to rearrange the cont enorexammplepyeust sui t
may want to move some units, lessons or activities around to match better with other

areas of study your students are engaged in at the time. If your students have used

Edison robots before (for example, with the EdBlocks programming environment)

you may also choose to skip some activities.

The student worksheet set also includes an index at the end of the collection. If you
are looking for lessons that relate to a specific topic (for example, sequence or
algorithms) or that use a particular feature of Edison (for example, the motors or the
line tracking sensor) you may find this index helpful in selecting activities from across
units.

However, practical skills in computer science need to be built up from some key
foundational concepts, and some elements of the lessons are progressive. As such,
you may find it easiest to work through the lessons and activities sequentially.

www.edscratchapp.com 9
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Q: Should the whole class work on the same activity together? Can students
jump ahead?

A: How you teach the content is really up to you! All of the lessons are designed to
enable independent learning by your students. You may choose to let students
progress through all or some of the material at their own pace. Units make good
stopping points, so you may choose to let students work independently through a
unit, but no further, for example.

Depending on your studentsd6 ages, abilities
Scratch programming environments, you may find that some students complete
activities more quickly than others. Making6 Change it up6é and &éChall

extension activities available for students to work through at their own pace can help
keep the entire class engaged but on the same topic.

As programming is, at its heart, about participation, collaboration, creativity and
sharing, having students who finish an activity more quickly work together with
others who require additional time is another great way to keep the whole class
engaged and progressing together.

Q: What reading level do students need to read at to use the student
worksheets independently?

A: The original set of student worksheets, written in Australian English, are designed
for independent use by students in Year 5 (10-11 years old) and above. Overall, the
complete worksheet set has an average reading level of 6.6 on the Flesch-Kincaid
Grade Level scale with later units averaging slightly higher reading requirements
than earlier units.

Please note: Translated and modified versions of these lessons may have different
reading level requirements.

Q: I have Version 1 Edison robots. Can | use EdScratch and these lessons?

A: As a general rule, you can use Version 1 Edison robots which have the latest
firmware update (available at https://meetedison.com/edison-robot-support/firmware-
update/) with EdScratch and the activities in this EdScratch lesson set. However,

thereareafew | i mi t ati ons, especially when it <c¢come
When using EdScratch blocks from the &6Drivebd
robots, only use O0seconds6 as the distance u

or 0degr e estante uaits ingutrparameter will not work with Version 1 robots
and can result in some bizarre behaviour from the robot. In all activies and projects

www.edscratchapp.com 10
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where students use 6Drived category bl ocks,
and onl y u sasthedstanceounitd ispdit parameter.

It is also recommended that you avoid using the sensing and event EEdScratch
bl ocks related to 6drive straind with Versio
robots to behave erratically. (Note: none of the activities in these lessons use the

A

6drive straind sensing or event blocks.)

What 6s the reason behind these |Iimitations?
physical differences between Version 1 Edison robots and V2.0 Edison robots.

Edison V2.0 robots have wheel encoders which allow the robots to travel specific

distances at exact speeds. These encoders enable the robots to use distance units

other than time, including centimetres, inches and degrees. Version 1 Edison robots

do not have encoders and therefore are not capable of the precision driving required

to use these other inputs.

Love these lessonddate them?Have an idea for a lesson activity?

The team behind EdScratch and Edison would love to hear from you! You can
share your feedback and ideas with us through the contact form on our website at
www.meetedison.com/edison-robot-support/contact-us/

www.edscratchapp.com 11
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Before you start

Before using Edison with your students, you will need to set up the programming
devices, (i.e. the computers, laptops, Chromebooks or tablets) you will be using with
the EdScratch app and get the Edison robots ready.

This guide shows the basics and troubleshooting help for getting set up to use

Edi son with EdScratch. Additional detail s,
programming languages, can be found in the free Getting started with Edison guide

available at https://meetedison.com/content/Get-started-with-Edison-guide-

English.pdf

Get Edison redy
To get Edison ready for use, you need to:

1. Open the battery compartment at the back of Edison and remove the EdComm
programming cable.

2.l nsert 4 O APeasereferad t er i es.
the picture to ensure that the batteries
are inserted correctly. Be sure to
reclose the battery case by clipping the
battery cover back on.

Please note: Low or flat batteries can cause
a range of issues with Edison. For this

reason, always use fresh, fully charged
batteries in your robots. Ensure the batteries are in the right way.

Choosing batteries: If using disposable batteries with Edison, only ever use alkaline
batteries. (These are the most common standard AAA batteries you will find in just
about any shop.) If you are using rechargeable batteries with Edison, only use nickel
metal hydride (NiMH) rechargeable batteries. Never use lithium rechargeable,
heavy-duty disposable, super heavy-duty disposable or carbon zinc batteries.

3. To turn Edison on, flip the robot over. Slidethepower switch ©ong t he
as shown in the picture. This will turn
Edison on, and the red LED lights will
start flashing.

Please note: While Edison will turn off
automatically if not used after five
minutes, we recommend you turn the
robots off manually when not in use.

Push the switch towa

www.edscratchapp.com 12
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Set up youprogrammingdevices for EdScratch

The best way to set up your programming devices is to run a test program in
EdScratch. Follow these six steps to test EdScratch on your device:

1. Load the EdScratch app by opening www.edscratchapp.com in a browser (we
strongly recommend Google Chrome?). Launch the programming app by
pushing thauoacangedSaér Make duré yobh allowm poprups
for www.edscratchapp.com.

2. Once the app opens, you will see the prog
from the menu bar and sel eoptogramcwilh d De mos 6
openinapop-up window. Select the prwhrhwlim cal |

load in the programming environment.

3. Adjust your deviceds volume to maxi mum or
programming cable into the audio jack of your device.

NOTE: many devices have built-in safety settings that reduce the volume
when an audio device is connected to the headphone jack. Always double-
check the volume settings after plugging in the EAComm cable to your device.

4. Turn your Edison robot on. Connect the EdComm cable to the bottom of the
robot, near the power switch. Press the round (record) button one time.

5.1 n the EdScratch app, press the O6Program
instructionsonthepop-up and then press theondher ogr am
pop-up to download the program into Edison.

NOTE: i f Théreeseeins to be a network issue accessing the compilerd
warning message popsTraueshdtingtl:liChegktieoi nt , se
connectivity statusdé section bel ow.

6. While the program is downloading, you will hear a whirring sound, a bit like a
dial-up modem. When the download is done, you will hear one of two sounds:
the 6successd sound (the same chirping be
turn the robot on) or ngtbeepingédudj’l 6 sound ( a

SUCCESS: I f the robot makes the O6successda
cable, then press the triangle (play) button on Edison one time to run the
program. If the program runs successfully in the Edison robot, your programming
device is ready to use! Ther eosupyourt hi
device.

=

FAIL: If the robot fails to download the program, or the program does not play in
the robot, work through the O6Troubl es

1 EdScratch is compatible with Chrome, Safari, Microsoft Edge and Firefox. To ensure optimal
performance, however, it is strongly recommended that you use EdScratch with Chrome.

2 You can hear recordings of both the success and fail sounds at https://meetedison.com/edison-
robot-support/trouble-shooting/#success-fail-sounds

www.edscratchapp.com 13
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Depending on the type of programming devices you are using and your network,
there are a few things you will need to do to troubleshoot your devices and get them

working with the EdScratch app.

Troubleshooting 1: Check theonnectivity status

| f

message after

y 0 u Thereesseem$te be & network issue accessing the compilerd
pressing

t hhe EdSéEratch gpp er htheE d

program failed to download successfully, you will need to check the app6 s

connectivity status.

To work, the EdScratch app needs

to access the compiler (which is
what coverts the EdScratch
programs into a format that can be
sent to the Edison robot). Inside the
EdScratch app at
www.edscratchapp.com, open
6Menud i n thhne comnerp
and select OHelapé6.
pop-up which includes the option to

ORun the connect.i
this button to check your
connection.

If the connection test result shows
MNO SERVER FOUNDG6then you

on

& Help

h pro| ing |

For educational resources, further information on warning messages and detailed
tutorials on programming with EdScratch, visit the EdScratch page on the Meet Edison
website.

Leam more

Connectivity issues

To ensure that your program can be compiled and sent to the Edison robot, it is a good
idea to check your connection with the EdScratch compiler.

“ Run ha conmection checker

Th

Compiler output type

To be sent to the Edison robot, your program must be compiled by the EdScratch
compiler. The EdScratch compiler can create two types of outputs and automatically
C chooses which type to create for you based on what it detects about your device.

If your programs are not downloading successfully, you can manually switch the
compiler ouiput type.

Change the compiler output type

Need additional help? Please feel free to contact us,

may be behind a firewall, common at schools, which is blocking access to the
compiler. You will need the network administrator to unblock ports 80, 8080, 443 and

8443 and white list these addresses:

1 https://www.edscratchapp.com
1 https://api.edisonrobotics.net

1 52.8.213.196

1 13.210.175.93

1 52.79.71.19

war ni
i sono

to program Edi son,
typeo.

SUCCESS: Once the connection checker shows you are connected, try
downloading and running a test program again. If the program downloads and runs
successfully in the Edison robot, your programming
nothing further you need to do to set-up your device.

device is rea

FAIL: If the connection checker shows you are connected, but you are still not able

move on to O6Troubl

q

€
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Troubleshooting 2: Switch the compiler output type

To be sent to the Edison robot, your program must be compiled by the EdScratch
compiler. The EdScratch compiler can create two types of outputs and automatically
chooses which type to create for you based on the type of device it detects you are
using (such as an Apple tablet or a Windows laptop).

downloading successfully, you can
manually switch the compiler output

For educational resources, further information on warning messages and detailed

type_ Inslde the Edscratch app at ;L’J;ir;ileson programming with EdScratch, visit the EdScratch page on the Meet Edison
www.edscratchapp.com, open
O60Menudé i n thhnedcongrper |
and s el eThiswibdpenlap 6 . connectiity lssues

. . . To ensure that your program can be compiled and sent to the Edison roboet, it is a good
pop'up Whlch |nC|udeS the Optlon to idea to check your connection with the EdScratch compiler.

6Change the compiler
Click this button to check what compter vt
deVIce and Settlngs are belng To be sent fo the Edison robot, your program must be compiled by the EdScratch

compiler. The EdScratch compiler can create two types of outputs and automatically
d ete Cted . chooses which type to create for you based on what it detects about your device.

If your programs are not downloading successfully, you can manually switch the
compiler output type.

Change the compiler output type

If the device being detected is not
accurate, or if your programs are
not downloading successfully, you
can manually switch the compiler
output type. Use the following information to select the output best suited to your
device:

Need additional help? Please feel free to contact us,

Long pulse compiler output

This output type works well on devices with low output volume, including
some tablets. If you are using a Mac computer, an iPad tablet or a Windows
or Android tablet, the long pulse compiler output should work best for your
device.

Short pulse compiler output

This output type works well on devices with sound enhancement software,
including most Windows desktop and laptop computers. If you are using a
Windows desktop or laptop computer, the short pulse compiler output should
work best for your device.

SUCCESS: Once you have changed the compiler output, try downloading and
running a test program again. If the program downloads and runs successfully in
the Edison robot, your programming de\
you need to do to set-up your device.

FAIL: If you are still not able to program Edison after changing the compiler output
type, check the device-specific troubleshooting advice that follows.

www.edscratchapp.com 15
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Windows computers; troubleshooting

If you are running a laptop or desktop with a Windows operating system and are still
unable to program Edison after running the set-up steps above, try these additional
troubleshooting steps.

Disable sound enhancements

If you are using desktops or laptops running Windows operating systems and both
the short pulse (recommended) and long pulse compiler output types are failing, you
will need to disable sound enhancements.

Please go to https://meetedison.com/edison-robot-support/trouble-

shooting/#soundenhancements to find step-by-step video guides showing you how

to disable sound enhancements for standard V
software as well as the most common third-party software programs.

Once you have sound enhancements disabled, use the long pulse compiler output
option.

Check for a volume Ohard | ockd

Some devices, especially in Europe, have a hard lock on volume whenever an audio

device is detected. Thsmeans t hat the device is O0locked©o
volume of approximately 75% of the device max volume when an audio device is
detected. To correct this, go into the devic

enable the device to emit true full volume, even with an audio device plugged in.

Chromebooks; troubleshooting
If you are running a Chromebook and still unable to program Edison after running the
set-up steps above, try this additional troubleshooting step.

Disable sound enhancements

Some Chromebooks, including some Dell Chromebooks, have low audio output but
also have sound enhancements. If you are using a Chromebook and both the short
pulse (recommended) and long pulse compiler output types are failing, you will need
to disable sound enhancements.

Sound enhancements are common on Windows machines and we have step-by-step

video guides at https://meetedison.com/edison-robot-support/trouble-
shooting/#soundenhancements showing you how to disable sound enhancements
forstandardWindowdés sound enhancements as watyl as t
software programs. Depending on the manufacturer, your Chromebook may have

similar sound enhancement software.

Once you have sound enhancements disabled, use the long pulse compiler output
option.
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Mac computersg troubleshooting
If you are running a Mac laptop or desktop and are still unable to program Edison
after running the set-up steps above, try this additional troubleshooting step.

Check the volume settings
Some Macs experience audio clipping errors when attempting to program Edison. If

you experience these issues, please try dropping your volume from 100% to
between 50% and 90% instead.

Tabletsc troubleshooting

If you are running an Apple, Android or Windows tablet and are still unable to
program Edison after running the set-up steps above, try this additional
troubleshooting step.

Check the volume settings
Many devices have built-in safety settings that reduce the volume when an audio

device is connected using the headphone jack. Please check that your volume is
turned all the way up to 100% after plugging in the EdComm programming cable to
your device.

Some devices, especially in Europe, have a hard lock on volume whenever an audio

device is detected. Thismeans t hat the device is 6l ocked©o
volume of approximately 75% of the device max volume when an audio device is
detected. Tocorrect thi s, go into the deviceds sett.i

enable the device to emit true full volume, even with an audio device plugged in.

Please note: most mobile phones do not have the audio output to program Edison
using EdScratch. We do not recommend using mobile phones as programming
devices with Edison.

Still not working?

You can find additional troubleshooting guidance on our website at
https://meetedison.com/edison-robot-support/trouble-shooting/ or you can

contact us for support at https://meetedison.com/edison-robot-support/contact-us/

Our team of friendly Technical Support Officers will do their best to help you out!
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Unit overview
A summary of each unit, includingt hat wunit oés | ddlowsi ng obj ect i\

Unit 1. Get started

Prepare for your EdVenture! This initial unit, which includes two lessons with a total
of four base activities and ten extension activities, introduces students first to the
Edison robot and then to the EdScratch programming environment. Students gain
familiarity with the Edison robot through a series of activities including programming
the robots using barcodes. They then learn the basics of the EdScratch
programming environment in preparation for the next unit.

The learning objectives for this unit are that students will:

1 develop a working familiarity with the Edison robot, including its key physical
features (power switch, sensors and buttons),

1 be able to program an Edison robot using barcodes, and

1 know how to access EdScratch and how to download a program from
EdScratch to Edison.

Unit 2: Move it!

Focus in on the key computational concept of sequence in this unit which includes

two lessons with a total of eight base activities and 13 extension activities. Students

expl or e Ediestoonmove sisingitsmbt br s, plus use the robo
sound-producing buzzer through a range of activities. Computer programming

fundamentals including inputs, outputs, bugs and debugging are introduced.

Students begin to develop their familiarity with programming Edison in EdScratch

and with using Edison as the base for creative robotic builds.

The learning objectives for this unit are that students will:

1 be introduced to the idea of computational thinking and begin to use
computational frameworks when approaching tasks,
1 become familiar with the concept of sequence,
learn what inputs, outputs and input parameters are,
T explore EdScratchds core outtphuetiveidpD oc ks wi
&EDséand 6 &ind6 cat egories in EdScratch
1 be able to create and modify sequential programs for Edison in EdScratch
using basic output Dblocks and those bl ock
1 begin to explore robotics applications to real-world situations through projects.

=
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Unit 3: Got loops?

Examine the key computational concept of loops and explore different ways loops
can be used to control how the Edison robots behave in this unit consisting of two
lessons with a total of six base activities and 14 extension activities. The topic of
programming logic is examined more closely, including how control structures can
affect the flow of code. Students continue to discover the EdScratch environment,
learning more about the various block types in EdScratch and ways in which these
blocks can be used to create with Edison.

The learning objectives for this unit are that students will:

1 be introduced to the computational thinking concept of repetition through the
computer programming structure of loops,

1 develop a working understanding of the difference between definite and
indefinite loops,

1 combine the concepts of sequence and loops into working programs in
EdScratch,

1 be introduced to the programming concept of interrupts,

T experiment with Qoew r@lmiceknst siBw eatntde 666
categories in EdScratch, and

1 expand on their problem-solving abilities by creating and programming
robotics projects.

Unit 4: What ifX
Explore selection and branching in computer programming through the key
computational concepts of ¢ omwdlietsonowtiad s

total of nine base activities and 15 extension activities. Key computer programming
skills, such as developing pseudocode, are introduced to help students further their
problem-s ol ving abilities as they unl ock t
capabilities. Students learn about algorithms and use this understanding to create
programs enabling more autonomous behaviour from the robots. Conditionals,
sensing, interrupts and event-based programming are brought to life through the
physical computing activities in this unit.

The learning objectives for this unit are that students will:

1 be introduced to the computational thinking concept of conditional selection
(i.e. branching),

T explore how inputs work with Edison
6Sensingd and OEventsd categories i

he

n

and

usi

e

Edi

ng

EdSc

T experiment wusi ng Editsapabibtiesimwerkimgor s and i

programs,
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1 combine the concepts of sequence, loops and selection into working
programs in EdScratch,

1 develop a practical understanding of how to use pseudocode and comments
to plan, track and debug programs,

1 be introduced to the idea of algorithms in computer programming and learn
how algorithms differ from programs, and

1 expand their understanding of robotic applications through projects using
sensing and inputs.

Unit 5: Versatile variables

Dive into the key computational concepts of variables, data and expressions while

applying prior learningsf r om pr evi ous anaelessos, whichimglusesani t 0 s
total of four base activities and eight extension activities, rounds out studentsd

exploration of the EdScratch environment. Earlier concepts are revisited and

expanded on using the additional flexibility afforded by including variables and

operators to manage data within their programs.

The learning objectives for this unit are that students will:

1 be introduced to the computer science fundamentals of variables and data,
1 explore how data and variables can be used with Edison using new blocks in
the o0Datadé and O6Operatorsd categories in
9 furtherex pl ore Edi sondés sensors and input caprg
operators to refine and modify behaviours in working programs, and
1 apply computer science fundamentals such as tracing and debugging to work
through projects using sensing and variables.

P'YAG cY Ly@gSyd2NRa GAYSH

Put all of your Edison and EdScratch knowledge into action! This unit includes one
lesson with a total of two base activities and five extension activities with a major
focus on projects. By designing and developing projects of their own using iterative
cycles of planning, making and testing, students put the key computational thinking,
problem-solving, programming, and physical computing concepts they have learned
to work in this culmination unit.

The learning objectives for this unit are that students will:

1 learn about the design-build-test cycle and strategies, such as decomposition
and iterative testing, for physical computing problem-solving, and

1 demonstrate their understanding of key computational thinking and computer
science principals through open-ended projects.
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Unit 1: Get started

Prepare for your EdVenture! This initial unit introduces students first to the Edison
robot and then to the EdScratch programming environment. Students gain familiarity
with the Edison robot through a series of activities including programming the robots
using barcodes. They then learn the basics of the EdScratch programming
environment in preparation for the next unit.

Learning objectives
Students will:

1 develop a working familiarity with the Edison robot, including its key physical
features (power switch, sensors and buttons)

1 be able to program an Edison robot using barcodes

1 know how to access EdScratch and how to download a program from
EdScratch to Edison

Key ideas: hardware versus software, Edi sonds buttons and sensor
terminology and basic features

Lessons anddivities in this unit
This unit includes two lessons with a total of four base activities and ten extension
activities.

Lesson 1: Meet Edison
- Ul-l1.1 Letdés explore our Edison robot s
0 Ul-1.1a Change it up: Bricks, blocks and Edison
- Ul-1.2 Letdbs explore barcode programming
o Ul-1.2a Change it up: Sumo wrestling
o Ul-1.2b Change it up: Make your own barcode?
o Ul-1.2c Change it up: TV remote control barcodes
o0 Ul-1.2d Challenge up: Edison soccer
0
0
0

U1l-1.2e Challenge up: Build and control the EdTank
U1-1.2f Challenge up: Build and control the EdDigger
U1-1.2g Challenge up: Build and control the EdRoboClaw

Lesson 2: Meet EdScratch
- Ul2.1 Letbs explore the EdScratch environ
o Ul-2.1a Challenge up: Download another!
o U1-2.1b Change it up: Does EdScratch = Scratch?
- Ul-2.2 Letds explore warning messages
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Lesson 1: Meet Edison

This initial lesson serves as an introduction to the Edison robots. Developing an
understanding of Edisondés parts and capabili
effectively in all the activities in every unit.

In this lesson, studentswil6 meet 6 nhheoBodoitsand | earn about t
features, including the power switch, button locations and functions, sensor locations
and functions,and t he robotds removable parts. Stud:

programming the robots using barcodes.
This lesson has a total of two base activities and eight extension activities:

- Ul-l1.1 Letbs explose our Edison robot
o Ul-1.1a Change it up: Bricks, blocks and Edison
- Ul-l1.2 lLetds explore barcode programming
0 Ul-1.2a Change it up: Sumo wrestling
0 Ul-1.2b Change it up: Make your own barcode?
o Ul-1.2c Change it up: TV remote control barcodes
o U1-1.2d Challenge up: Edison soccer
o U1-1.2e Challenge up: Build and control the EdTank
0
0

U1-1.2f Challenge up: Build and control the EdDigger
U1-1.2g Challenge up: Build and control the EdRoboClaw

Activity U1-1.1[ S @@lare our Edison robots

Activity size Small

Delivery Strongly recommended if your students are new to

recommendations Edison robots

Resources needed Edison robots with batteries, EAComm cables, worksheet

Ul-1.1

Overview
This lesson introduces students to the Edison robot, including the location of the
robotdés buttons and sensor s. Students famild.@

parts. Establishing a working understanding of the robot in this way will help set
students up for success in future lessons.

Tips and tricks

1 It may be helpful to have students keep this activity sheet for their review of
Edi sonds components in future | essons.

T Even though students dondét need to use th
programming devices such as computers or tablets in this lesson, you may
wish to show them how to connect the cables to the headphone jacks of the
programming devices they will be using in future lessons at this time.

1 Some of the robotics projects in later lessons will require students to remove
the wheels and skid from Edison. Understanding that this is possible can help
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openupstudents &6 I magi nati ons to what the robot
is recommended that students practice at least removing the wheels. If you
want students to practice removing the skid as well, consider having them do
so over something, like a plastic tray, so that if they drop the skid, it is easier
to locate.

f Ifyour students are interested in | earning |
motherboard, you can download the full-size motherboard layout guide at
https://meetedison.com/content/Edison-Motherboard-layout-V2.pdf

IR Sensor

Left LED Right LED
Left IR LED Line sensor Line sensor LED Right IR LED
\ / Right Light Sensor

Left Light Sensor\

Left Wheel Encoder ~ Right Wheel Encoder

Microchip (Edison’s Brain)

Left Motor Connector. Right Motor Connector

Left H-Bridge Right Hvaridge
(Motor Driver) (Motor Driver)
Triangle Button Contact
Buzzer/ Clap Sensor
Square Button Contact
Round Button Contact
Answer key
Question | Type | Sample answer Marking notes
1 SE When | turned Edison There are two key things to look for
on,thered LEDscame |i n studentsd ansW
on and started flashing. |-the r obot 6s red L
Edison also made a and begin to flash, and
chirping noise one time. | - the robot makes a noise.

Activity Ul-1.1aChange it up: Bricks, blocks and Edison

Activity size Small
Delivery If students have never used LEGO bricks with Edison
recommendations before, this is a fun activity to help get them excited
Resources needed Edison robots, EdCreate kits or any other LEGO brick
compatible building system, worksheet Ul1-1.1a
Overview
Edi son is so much more than just a o6car6 sty

the building block base in robotics projects is one of the best ways to see the power
of programming and robotics come to life. This fun STEAM (science, technology,
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engineering, arts, and maths) activity is designed to be a low-risk task that gives
students a chance to experiment with 6 e n g i n esmg Edisog.d he free-form
building task encourages kids to experiment, tap into their creativity, and begin to
explore some of the tactile engineering components of physical computing.

Tips and tricks

1 Edison works with any LEGO brick compatible building system, including the
EdCreate robot creatorodos ki t. Bricks <can
the Edi son robot and pegs can be attached
Edi s on 0 sarewemeved, csoss axles can be used in the powered
sockets.

1 You may want to add mini challenges to this activitysuch as &ébuil d as
you cané or Omake sure Edisonbés buttons a

1 You may choose to get students to include why they created the design they
did in their answer.

Answer key
Question | Type | Sample answer Marking notes
1 SE My Edison had a big tower on the top | This is a free-form
of the robot. activity.

Activity U1-1.2[ S Q& SELX 2NB ol NO2RS LINRPINI YYAY S

Activity size Medium

Delivery Strongly recommended if your students are new to

recommendations Edison robots

Resources needed - Edison robots with batteries, worksheet U1-1.2, activity
sheet U1-1, torches (flashlights), objects for making
obstacles
- Optional: EdMats, activity sheet U1-2, supplies for
making your own lines/borders

Overview

Students explore some of Edi-sebpmograms.sSeemg or s i n
what the robots are capable of without needing to do any coding is a great way to

deliver early success and get students motivated for upcoming activities.

This activity includes five programs stored
using special barcodes. Details on each barcode-activated program follow.

Program 1: Clap controlled driving

What 60 s h aRiipopeatnsoundsensor is responding to loud sounds, such as
claps. Edison will turn right when it detects one clap or drive forward about 30cm if it
detects two claps.
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Tips and tricks
1 The robots may struggle to detect and differentiate sounds when there is a
high level of background noise. Having students tap a finger near the sound
sensor on the top of their Edison robot will have the same effect as clapping.

Program 2: Avoid obstacles

What 6s happenamgid obstacles program uses th
(IR) light LEDs and IR sensor to detect objects directly in front of the robot. Once the

pre-set program is activated, the Edison robot will drive forward, turning as needed

to avoid obstacles it encounters.

Tips and tricks
1 Obstacles need to be opaque but not too dark (e.g. not black) and at least as
tall as Edison for the robot to detect them.

Program 3: Follow a torch

What 6 s halpthigprogramgEdi sonds two | i ghlkftaskensors a
front-right of the robot take light readings of the amount of visible light each one

detects. The readings are then compared to each other. If the level of light detected

by the right sensor is higher than the leveloft he | eft sensor, then Ed
is driven forward, turning Edison right, towards the light. This movement will continue

until the level of light detected by the left sensor has the greater value. At that time,

the left motor will stop, and the right motor will be driven forward, driving Edison,

once again towards the light.

Tips and tricks
1 You will need a torch (flashlight) and a flat surface located away from any
other sources of bright light, such as sunlight or overhead fluorescents to run
this program.
T Once Edi son 0 s ees olight, the robdotrwill drikettowardsit.Bg e o f
moving the torch, you can control where Edison drives.

Program 4: Follow a line

What 6s halphpee nliingee tracking program uses the
sensor to detect differences between dark and light surfaces beneath the robot.

Once the pre-set program is activated, the Edison robot will drive until it finds a dark
coloured |ine, then follow that | ine. I n thi
shines light from its red LED on to the surface beneath the robot. The sensor then

measures the amount of light that is reflected back to the robot. White surfaces

reflect a lot of light, giving a high light level reading while black surfaces reflect very

little, giving a low light level reading. Edison adjusts direction according to these light
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level readings. When Edison is off the line, it turns right to get on the line. However,

when Edison is on the line, it turns left to get off the line. This functionality is why
Edi son 6waddl es O6heledgedithedimed f ort h at t

Tips and tricks

1 The difference between the dark and light surfaces needs to be easily
understood by the robot. Either use the thick, dark lines on the activity sheet,
those on an EdMat (free download available at
https://meetedison.com/edmat/) or make a track for Edison to follow by
drawing a dark (e.g. black) line approximately 1.5cm (0.6 inches) wide on a
white background.

1 Make sure students start by placing Edison next to the black line, but not on
top of it, so that the line tracking sensor starts on a white surface. Always start
the robot on a white surface when using the line tracking sensor.

T I'f Edi sonés wheels catch the edge wof the
the robot off slightly. You can fix this by taping the activity sheet down or

A

replicating the activity sheetds pattern

Program 5: Bounce in borders

What 6 s h alketeerineracking program, the bounce in borders program

uses the Edison robotdéds reflected | ight sens
light surfaces beneath the robot. Once the pre-set program is activated, the Edison

robot will drive until it encounters a dark coloured line. It will then turn around and

drive in a different direction without crossing that line.

Tips and tricks

1 The difference between the dark and light surfaces needs to be easily
understood by the robot. Either use the thick, dark lines on the activity sheet,
those on an EdMat (free download available at
https://meetedison.com/edmat/) or make a track for Edison to follow by
drawing a dark (e.g. black) line approximately 1.5cm (0.6 inches) wide on a
white background.

1 Make sure students start by placing Edison inside the black line so that the
line tracking sensor is on a white surface. The robot can start near the black
line but not on top of it. Always start the robot on a white surface when using
the line tracking sensor.
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Activity U1-1.2a Change it up: Sumo wrestling

Activity size Small

Delivery Complete activity U1-1.2 prior to this activity
recommendations

Resources needed - At least 2 Edison robots with batteries, worksheet U1-

1.2a, activity sheet U1-2
- Optional: EdMats, supplies for making your own sumo
ring

Overview

This activity uses one of Edisonbs special b
program. The program is a favourite with students and a good way to begin to create

an atmosphere of collaboration when it comes to using the robots.

The sumo wrestling program combines aspectsoft wo of Edi sond$ ot her
bounce in borders and obstacle detection. For this program to work, you need to

place at least two Edison robots on a white-coloured surface with a black-coloured

outline. The obstacle detection part of the program helps each Edison robot find the

other robots while the line detection part of the program helps Edison detect and

react to the dark-coloured border.

Tips and tricks

1 You will need at least two Edison robots for this activity. Both robots need to
scan the sumo wrestling barcode to activate the program.

1 Make sure the sumo ring is large enough for all the robots to drive around
inside. If the ring is too large, however, it will take longer for the robots to find
each other.

1 ThisprogramusesEdi s onds | densa. If studantslare strgggling
with a line tracking program, check that the line they are using is a very dark
colour, such as black, and approximately 1.5cm (0.6 inches) wide. Also, make
sure that the background is white or another highly reflective colour. The
EdMat (free download available at https://meetedison.com/edmat/) works very
well for this activity.

1 Make sure students start by placing Edison inside the black line so that the
line tracking sensor is on a white surface. The robot can start near the black
line but not on top of it. Always start the robot on a white surface when using
the line tracking sensor.

www.edscratchapp.com 27



http://www.meetedison.com/
http://www.edscratchapp.com/
http://www.meetedison.com
https://meetedison.com/edmat/

-~

Edison

Activity U1-1.2b Change it upMake yourown barcode?

Activity size

Small

Delivery

recommendations

- Recommended if students are new to programming
- Complete activity U1-1.2 prior to this activity

Resources needed

Worksheet U1-1.2b

Overview

This offline activity reinforces how barcode programming with Edison works.
Students learn the connection between how barcodes function (i.e. by activating

stored

progr ams

i n and vahg this noebns they sannmotemnale their)

own barcodes. Students then embark on an exercise in imagination i creating their
own pretend program and barcode for Edison.

Tips and tricks
1 The worksheet starts with several questions about how barcodes work. You
may want to discuss these as a group or have students think about them on

their own, coming up with their answers before handing out the worksheets.

Doing so is a good exercise in extrapolation.

I Hav

i ng

student s

create

start thinking about what programs actually are. This activity gets students to
start exercising computational thinking before being introduced to the concept

explicitly.
Answer key
Question | Type | Sample answer Marking notes
1 SE My program would have - If students have developed

Edison put away my clean
laundry. If Edison ran my
program, the robot would drive
to the laundry basket and pick
up all the clean clothes. It
would then drive to my closet
and put all the clothes away.

an understanding of the
robot s capabi
design a program which uses
the robotdés ac
functionality. Otherwise, they
may design a program that is
quite fanciful, like in the
example answer. Either is
fine.

- You may want to see if
students programs show a
preliminary understanding of
basic computational thinking,
such as sequence, in their
programs.

- As the barcodes are only
pretend, they do not need to
look like real barcodes.
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Activity Ul-1.2c Change it up: TV remote control barcodes

Activity size Small
Delivery - Strongly recommend if students will be using remote
recommendations controls with Edison in later projects
- Complete activity U1-1.2 prior to this activity
Resources needed Edison robots with batteries, worksheet U1-1.2c, activity
sheet U1-3, TV or DVD remote controls)
Overview
This activity introduces using Edison robots with TV or DVD remote controls. This
activity is the first inthe lessonsetusi ng Edi sondéds | R messaging :

chance to explore that functionality.

Using remote controls with Edison gives students a chance to actively control their
robots without needing to code. This activity can excite students to learn more ways
they can program the robots.

Tips and tricks

1 The TV/DVD remote control barcodes affect Edison while the robot is in
standby mode T make sure students do NOT press the play (triangle) button
after using the remote-control barcodes. Instead, press the paired button on
the remote control to activate that action.

1 Edison is compatible with around 75% of TV and DVD remote controls. If one
of your remot es dowith Bdison, tly a gifferenhrentot®, wo r k
preferably a different brand. Alternatively, you can purchase an inexpensive
ouni versal r etorbe & $ody D¥ D rémote eantrol, which works
well with the robots.

1 If multiple students are running programs using the remote-control codes in
close physical proximity to eatcahl ko@ hvehrer &
one robot receives and reacts to the remote-control signals sent from a
different group. Try spacing students out. You can also encourage them to
select different buttons on their remotes to pair with the robots to differentiate
each group from one another.
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Answer key
Question | Type | Sample answer Marking notes
1 SE Program Remote control button You may want to
Drive forward Menu navigaupd o g?uedcé(niza;ave
Menu navi gadownd applied logic to

Drive backwards

Channel down

Spin left

Spin right Channel up

Turn left Menu navi galeftdto
Tumn right Menu navi g arightt®
Play beep Volume down

Play tune Volume up

their button
selection to ensure
they understand
the robot
functionality.

Activity U1-1.2d Challengeup: Edison soccer

Activity size

Medium

Delivery

recommendations

- Complete activity U1-1.2c prior to this activity

Resources needed

and ball

- Minimum of 2 Edison robots with batteries, worksheet
U1-1.2d, activity sheet U1-3, minimum of 2 TV/DVD
remote controls, materials for creating the pitch, goals

- Optional: EdCreate kits/LEGO bricks

Overview

This activity gives students a specific task to complete using the TV remote control
barcodes with their Edison robots.

Students need to work together to be successful. The worksheet specifically instructs
students to compete against each other, then hints that they will first need to
collaborate to avoid cross-talk with the remotes. Although not explicitly stated,
students also need to work together to agree on the creation of both the playing
surface and rules for the soccer game. Encouraging, and pointing out this type of
natural collaboration as it occurs, is a good opportunity to show problem-solving in

action.

Creating the pitch, goals and ball are a good chance for low-risk experimentation in a

6r eal

Tips and tricks

wor |

ddé scenari

0.

i The TV/DVD remote control barcodes affect Edison while the robot is in
standby mode i make sure students do NOT press the play (triangle) button
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after using the remote-control barcodes. Instead, press the paired button on
the remote control to activate that action.
91 Edison is compatible with around 75% of TV and DVD remote controls. If one
of your remot es dowith Bdison, tly a gfferenbrentot®, wo r k
preferably a different brand. Alternatively, you can purchase an inexpensive
0 u nri sveel remoted and set it t,whicheorka Sony D
well with the robots.
1 With multiple students running programs using the remote-control codes in
close physical proximity to eatcehl kod@ hvehrer «
one robot receives and reacts to a remote-control signal intended for a
different robot. Remind students to choose different buttons on their remotes
to differentiate their commands.
1 The size of the pitch and ball will affect student success in this activity.
Encourage students to experiment with setting up a good working solution
bef ore having an o6official é match.
1 An alternative to this activity is to allow students to build on their Edison
robots using EdCreate or alternative compatible LEGO bricks to make
contraptions to help control the ball. Think of this version of the activity as
modified hockey or polo rather than soccer!

Activity Ul-1.2eChallenge up: Build and control the EdTank

Activity size Medium (basic EdTank)

Large (complete EdTank)
Delivery - Complete activity U1-1.2c prior to this activity
recommendations - While activities U1-1.2e, U1-1.2f and U1-1.2g are all

different builds, the learning within the three is
comparable. You may choose only to have students
complete one of these three activities.

Resources needed 1 or 2 Edison robots with batteries per EdTank
(depending on build), 1 TV/DVD remote per EdTank,
worksheet U1-1.2e, 1 EdCreate kit per EdTank, EdTank
build instructions set (available at
https://meetedison.com/content/EdCreate/EdBuild-
EdTank-instructions.pdf)

Overview

Using Edison to create programmable robotic builds is one of the most exciting
things students can do with the robots. The EdBuild projects using the pre-set
instructions and EdCreate kits are an excellent way to give kids exposure to
interactive engineering. Using the EdCreate kits and step-by-step instructions for
creating an EdBuild helps ease students into building with Edison without needing to
design the creation themselves.
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About the EdTank:
The EdTank is actually two builds in one: the basic EdTank and the complete
EdTank with rubber band cannon.

The basic EdTank uses one Edison robot which can be programmed to drive
forwards, backwards and turn right or left using barcodes and a TV or DVD remote
control. The complete EdTank includes a second Edison robot which controls (fires)
the rubber band cannon.

Tips and tricks
9 Students may find it easiest to first lay out all of the EdCreate pieces onto
their work surface and organise the parts into groups of the same piece type
and colour. This can help students identify and use the correct pieces as they
work through the build.
1 You will need to reset the cannon and reload a rubber band each time you
fire the cannon. This should be done manually to ensure the new band is

loadedpr operly and that the firimgthé pi nod

starting location.
9 For best results, use the orange bands that come with your EdCreate kit as
t he 0 arhmcadnon. n

T Just | i ke many real tanks, the EdTankds

left or right. When the EdCreate tracks are brand new, they may be extra
grippy, which will make the EdTank turn even slower. You can reduce the
grip by removing the tracks from the EdTank and lightly dusting them with
talcum powder. Be sure to knock any excess powder off the tracks before
putting them back onto the EdTank.

Answer key
Question | Type | Sample answer Marking notes
1 SE The EdTank di dndét |-Anyresponse that

Edi son robot does |applieslogictoany
mode. | think this is because the tank | difference in driving is
has a wider turning radius and also it | acceptable.

is heavier than the normal Edison. - It is possible that the
EdTank will turn as
quick as the Edison
robot depending on
the driving surface
and condition of the
tracks.
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Activity U1-1.2f Challenge up: Build and control the Biyger

Activity size

Large

Delivery

recommendations

- Complete activity U1-1.2c prior to this activity

- While activities U1-1.2e, U1-1.2f and U1-1.2g are all
different builds, the learning within the three is
comparable. You may choose only to have students
complete one of these three activities.

Resources needed

2 Edison robots with batteries per EdDigger, 1 TV/DVD
remote per EdDigger, worksheet U1-1.2f, 1 EdCreate kit
per EdDigger, EdDigger build instructions set (available
at https://meetedison.com/content/EdCreate/EdBuild-
EdDigger-instructions.pdf)

Overview

Using Edison to create programmable robotic builds is one of the most exciting
things students can do with the robots. The EdBuild projects using the pre-set
instructions and EdCreate kits are an excellent way to give kids exposure to
interactive engineering. Using the EdCreate kits and step-by-step instructions for
creating an EdBuild helps ease students into building with Edison without needing to
design the creation themselves.

About the EdDigger:

The EdDigger is a remote-controlled excavator, or digger, with a scoop that you can
drive around (forwards, backwards and spin right or left). The digger scoop of the
EdDigger can lift and lower and can carry small objects, such as other parts from the

EdCreate kit.

Tips and tricks

1 Students may find it easiest to first lay out all of the EdCreate pieces onto
their work surface and organise the parts into groups of the same piece type
and colour. This can help students identify and use the correct pieces as they
work through the build.

1 The top robot connects to the bottom robot on the third row of studs from the
front of the bottom robot. Thus, the top robot overhangs off the back of the
bottom robot by approximately 2 cm.

Answer key
Question | Type | Sample answer Marking notes
1 SE To scoop up objects | needed to have | Any response that

the EdDigger push the objects into explains how they
something, like a wall, so that the managed the scoop is
objects would be pushed up into the | acceptable.

bucket. Then I could raise the scoop.
To drop objects out of the bucket, |
first lowered the bucket with Edison
stopped, then drove backwards, so
the objects fell out.
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Activity Ul-1.2gChallenge up: Build and control the RoboClaw

Activity size Large
Delivery - Complete activity U1-1.2c prior to this activity
recommendations - While activities U1-1.2e, U1-1.2f and U1-1.2g are all

different builds, the learning within the three is
comparable. You may choose only to have students
complete one of these three activities.

Resources needed 2 Edison robots with batteries per EdRoboClaw, 1
TV/DVD remote per EdRoboClaw, worksheet U1-1.2g, 1
EdCreate kit per EARoboClaw, EdRoboClaw build
instructions set (available at
https://meetedison.com/content/EdCreate/EdBuild-
EdRoboClaw-instructions.pdf)

Overview

Using Edison to create programmable robotic builds is one of the most exciting
things students can do with the robots. The EdBuild projects using the pre-set
instructions and EdCreate kits are an excellent way to give kids exposure to
interactive engineering. Using the EdCreate kits and step-by-step instructions for
creating an EdBuild helps ease students into building with Edison without needing to
design the creation themselves.

About the EdRoboClaw:

The EdRoboClaw is a remote-controlled articulated robotic arm, which can be
programmed using the TV/DVD barcodes and controlled with a standard TV or DVD
remote control. You can drive the EdRoboClaw forwards, backwards and spin it right
or left. You can also open and close the claw to pick up and carry an object, such as
one of the EdCreate beams.

Tips and tricks

1 Students may find it easiest to first lay out all of the EdCreate pieces onto
their work surface and organise the parts into groups of the same piece type
and colour. This can help students identify and use the correct pieces as they
work through the build.

9 The top robot connects to the bottom robot on the second row of studs from
the front of the bottom robot. Thus, the top robot overhangs off the back of
the bottom robot by approximately 1 cm.

T The cl aw i s c¢ o mpiotaepdrallel fingeds whidhiare statianaryd
(made from grey beams) and the frontmost finger which moves. The row of
gears in the articulated arm controls this forward finger, including its
positioning relative to the stationary fingers. The alignment of the forward
most two gears can affect how the moving finger sits relative to the stationary
fingers when the claw is fully open. When the claw is fully open, and the
EdRoboClaw is sitting on a flat surface (such as a table or desk), the moving
finger should be high enough that one of the EdCreate grey beams can slide
under it between the finger and the table. If the moving finger is not this high,
try gently separating the front of the arm and rotating the frontmost gear by
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one or two teeth clockwise independently of the next gear. You will be able to
see this move the front finger. Reconnect the gears and the arm.

1 The EdRoboClaw can pick up objects with some flat surfaces. Students may

find that they are not as able to pick up and carry objects which are round,
such as a pen. Try using the 7-hole long grey beam from the EdCreate Kkit.

Answer key
Question | Type | Sample answer Marking notes
1 SE | coul dndt ,butd coulds 1 Anyresponse that

carry my granola bar and some of the | applies logic to the
EdCreate parts. | think that the best student 6s f
objects are flat in some places so around objects is

t hey dondét sl i p o\acceptable.
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Lesson 2: Met EdScratch
The second part of the first unit introduces students to the EdScratch programming
environment. Students learn how to access the EdScratch online application, explore
the environment®& mainareas (i n c | u d ibug § o tarfil &varming messages) and
try downloading a test program from EdScratch to Edison.

This lesson has a total of two base activities and two extension activities:

- Ul-2.1 Let b6s

0 U1-2.1a Challenge up: Download another!

o U1-2.1b Change it up: Does EdScratch = Scratch?

- Ul-22L et 6s

explore warning messag

Activity U1-2.1] S G Q& tiS EdStratdiBnvironment

-~

Edison

expl ore the EdScratch

€es

envi

Activity size

Large

Delivery
recommendations

Strongly recommended if your students are new to
EdScratch

Resources needed

Basic supplies set, worksheet U1-2.1

Overview

While drag-and-drop coding in a Scratch-like environment may be familiar to some
understanding the EdScratch
functionality is critical for success using the programming language. This activity

introduces the online application and basic layout of EdScratch to students, including
the names of the main areas inside the programming environment. Students then
practice downloading a program from EdScratch to their Edison robot.

student s,

Ensuring students can navigate inside EdScratch and understand how to download
EdScratch programs to the robot will support their independent use of the
environment in future lessons.

Tips and tricks

1 Some devices, especially tablets, automatically lower the volume when they
detect that an audio device, such as headphones, has been connected to the
audio jack. The programming device may read the EdComm cable as
6headphoneso. Make sure the vol
all the way up after the EdComm cable is plugged in.

1 While a program is downloading to Edison, Edison makes a whirring sound,
similar to an old dial-up modem. Once the program downloads successfully,
Edison will make a chirping beep. If the program fails while downloading,

| Isoundd k e ¢4l hear ivtzai the success and fail noises

sound like at https://meetedison.com/edison-robot-support/trouble-shooting

Edi son

Wi

ume
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1 Make sure students do not unplug the EdComm cable until after they hear the
6successd sound.
1 When many students are downloading programs at the same time, you may
experience slower internet speeds, causing the program to take longer to
creat Bracreant Edi sond -upilbdxan fortheprograméo p o p

download to Edison. Remind students to listen for the success sound before
unplugging the EAComm cable to ensure they wait until the program fully

downloads.
Answer key
Question | Type | Answer/Sample answer Marking notes
1 EA In the menu bar.
2 EA There are zero messages in the bug | The correct
box. Test_program does
not have any warning
messages, so nothing
should appear in the
bug box.
3 SE First, the robot beeps once, turns on | The main objective is
the left LED and spins left almost all | that students
the way around. Then the robot download and run the
beeps once, turns on the right LED correct program
and turns off the left LED and spins successfully. How
back to the start position. It repeats they describe the
the whole thing five times. program is of
secondary
Importance.

Activity Ul-2.1aChallengeup: Downloadanother!

Activity size Small
Delivery Complete activity U1-1.2c prior to this activity
recommendations
Resources needed - Basic supplies set, worksheet Ul1-2.1a
- Additional supplies will be needed depending on the
programs selected.

Overview

This activity encourages students to explore EdScratch a bit further independently.
By selecting a different demo program than the Test_program (which was used in
the base activity), students practice the key skills required to download programs to
their robots successfully.

The questions on worksheet U1-2.1a encourage students to begin to tie the on-
screen code they see in the demo program of their choicet o t heireal-woddb ot 6 s
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actions. Understanding this connection is fundamental to being able to use
computational thinking practices effectively when developing their own programs.

Tips and tricks
1 You can limit the supplies required for this activity to just the basic supply set
and the worksheet by having students select the Moving_with_music or
Clap_controlled_driving demo programs.
1 If students are struggling with this activity, have them review worksheet U1-

2.1.
Answer key
Question | Type | Sample answer Marking notes
1 SE Moving_with_music The program name
should be one from
the demos list.

2 SE | thought the robot would move to Anything that answers
whatever music | put on. Instead, the | the question is
robot played a song and moved to acceptable.
that song.

3 SE The robot played the notes that the Ideally, the answer
program has in it. The robot also should demonstrate
moved the same way as what the an understanding that
blocks said. It did the actions in the the blocks on screen
same order that the blocks are in, top | are related to the
to bottom. robotds act

Depending on the
program stu
select, this connection
may be less obvious.

Activity U1-2.1b Change it up: Does EdScratch = Scratch?

Activity size Small

Delivery Recommended if students have used, or will be using,

recommendations both Scratch and EdScratch

Resources needed Internet-linked computers or tablets, worksheet U1-2.1b
Overview

Many students will immediately decognisebEdScratch 1 especially if they have used

MI To6s Smgrammimdhlanguage before. The EdScratch app was developed

using the Scratch Blocks code base developed by MIT (building on the Blockly code

base developed by Google). That 6s why there is such a stro
Scratch and EdScratch. ltés I mportamt for st
separate languages, however. This activity asks students to explore this for

themselves.
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9 This activity may not be as effective for students who have not used Scratch.
You may choose to have it as an optional activity for any student curious
about the relationship between the two languages.

1 This activity is well suited to group or whole-class work, with students
contributing to a list of similarities and differences.

1 Even if your students are not using Scratch, this activity can still make for an
interesting exploration of the fact that there are many different programming
languages, each with its own capabilities and limitations.

Answer key

Question | Type | Sample answer Marking notes

1 SE 17 The colours and the shapes of the | Any three things that
blocks look the same in both are similar or the
languages. same in the two
21 Both Scratch and EdScratch have | languages are
a block pallet, a menu bar and an acceptable.
area for making programs.
31 Some of the block categories, like
0 s 0 un dodo matradkothéGame in
both Scratch and EdScratch.

1 SE 171 Scratch uses Sprites, like the cat, | Any three things that
but EdScrat ch do e qaredifferentor appear
21 EdScratch has a bug box, but different in the two
Scratch doesndét h glanguages are
31 The names of the block types are | acceptable.
different in EdScratch and Scratch.

Activity Ul2H [ SGQa SELX 2NB 4 NyAy3a YSaal 3
Activity size Small
Delivery - Strongly recommended if your students are new to

recommendations

EdScratch

- Strongly recommended if your students are new to the
idea of debugging in programming

Resources needed

Basic supplies set, worksheet U1-2.2

Overview

The bug box in EdScratch provides warning messages to users. These messages
can flag different problems or potential issues. In this activity, students learn about
the bug box and the two types of warning messages they may encounter in the bug
box. The idea of bugs in programming is not explicitly introduced in this activity,
however, nor is the practice of debugging.

The critical learning objective of this activity is that warning messages in EdScratch

are not of

ailureso or
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warning messages are wonderful tools to help discover and fix issues i critical
problem solving and coding skills. This lesson activity aims to help students develop
a good attitude towards the bug box, viewing it as a tool they can use, while laying
the framework for debugging as a skill to be developed in future lessons.

Tips and tricks

1 Some students may fix the bugs before answering the questions. Reloading
the demo program will bring back the original program and its bugs. Using the
keyboar d s hor tGirluiz) (Maao: cothmand « zPv@ll: also undo
changes one by one.

1 You can find a complete guide to the warning messages in EdScratch at
https://meetedison.com/robot-programming-software/edscratch/. This guide
includes all warning messages, what they mean and examples of when you
may encounter them.

Answer key

Question | Type | Answer/Sample answer Marking notes

1 SE An error message popped up and While a red message
said that the program cannot is displaying, the
download because there is a red program will not
warning message. download. Student

answers must
demonstrate an
understanding of this.

2 SE |l took the or ange |Removingthe non-
out of the purple blocks. musical note block

from the stack will fix
the issue. Other fixes
which result in the
same outcome (such
as deleting all blocks)
are technically correct
but are not ideal
solutions.

3 EA The two bl ue &édr i\ Thisanswerisbased
forlOcmat speed 206 a]offthe program
for 17 c¢cm at s pe e (withoutanychanges
programmed into Edison. applied.
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Unit 2: Move it!
Focus in on the key computational concept of sequence in this unit. Students explore
Edi sonds abilities to move using motors, plu

sensor/buzzer through a range of activities. Computer programming fundamentals
including inputs, outputs, bugs and debugging are introduced. Students begin to
develop their familiarity with programming Edison in EdScratch and with using
Edison as the base for creative robotic builds.

Learning objectives
Students will:

1 be introduced to the idea of computational thinking and begin to use
computational frameworks when approaching tasks

1 become familiar with the concept of sequence

learn what inputs, outputs and input parameters are

1T explore EdScratchés core output blocks wi
sound

1 be able to create and modify sequential programs for Edison in EdScratch
using basic output blocks and the input parameters of those blocks

1 begin to explore robotics applications to real-world situations through projects

=a

Key ideas: computational thinking, sequence, programming (coding), inputs and
outputs, input parameters, bugs (errors), debugging, syntax

Lessons anddivities in this unit
This unit includes two lessons with a total of eight base activities and 13 extension
activities.

Lesson 1: Sequence

- U21.1 Lot s eexow thimkinput er s 0
o0 U2-1.1a Change it up: Make a PBJ sandwich
o0 U2-1.1b Change it up: Human robots

- U2-1. 2 L et ogoingestempbly-stapén EdScratch

- U2-1.3 Letds explore driving Edison
0 U2-1.3a Challenge up: Maze madness
0 U2-1.3b Challenge up: Self-walking pet

Lesson 2: Inputs and outputs

- U2-2.1 Letds explore Edisonb6s outputs
o U2-2.1a Challenge up: Drive the maze safely

- U2-2.2 Letdbs explore input parameters
0 U2-2.2a Change it up: Teach Edison to count to 9
o U2-2.2b Challenge up: Teach Edison to count to 9 out loud

- U22.3 Letdbs explore Edisonds musical tal e
o0 U2-2.3a Change it up: Play a song in a round

www.edscratchapp.com 41



http://www.meetedison.com/
http://www.edscratchapp.com/
http://www.meetedison.com

-

Edison

o U2-2.3b Challenge up: You are the conductor
U2-2. 4 Letbs explore bugs and debugging
U2-2. 5 eepboere Edi sonds motors
o U2-2.5a Challenge up: Spinning garden
U2-2.5b Challenge up: Spinning solar system
U2-2.5¢ Challenge up: Cartographer and navigator
U2-2.5d Challenge up: Writer and director

o O O
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Lesson 1: Sequence

The main focus of this lesson is on the foundational computational concept of
sequence. Students first lear n  wdomputational thinking6is and why it is a helpful
framework for problem-solving and working with computers. Sequence, one of the
most critical building blocks of computational thinking, is then introduced. Students
begin to apply computational frameworks, especially sequential thinking, when
approaching tasks. The activities in this lesson offer students ample opportunities to
practice applying sequential logic, determining the exacting step-by-step instructions
that they need to provide in order to complete objectives. Students also begin to
createtherownpr ograms f or Edison usinginthe oO6Driveiq
EdScratch.

This lesson has a total of three base activities and four extension activities:

- U2-1.1 Letds expl othbkbhow computers 0
0 U2-1.1a Change it up: Make a PBJ sandwich
o0 U2-1.1b Change it up: Human robots

- U2-1.2 lLetds expbystepén EdSoratahg st ep

- U2-1.3 Letds explore driving Edison
0 U2-1.3a Challenge up: Maze madness
0 U2-1.3b Challenge up: Self-walking pet

ActivityU2m dm [ S R& ¢ S BRIV UME®S NE W

Activity size Medium
Delivery Consider delivering activity U2-1.1a prior to using this
recommendations activity
Resources needed Worksheet U2-1.1, activity sheet U2-1
Overview

In this offline activity, students are introduced to the ideas of computational thinking

and sequence. Students do not need to fully understand what computational thinking

entails at this point, but it is valuable to use the term explicitly. Using computational

thinking makes coding much easier, but it is a bit different from how we normally

approach and think about things in our lives. T h a tidtreduombdc o mput at i onal
thinksngdway to think about things is a wusef
computational t hi nk iappwaclnpoblen® difteeemly, findingp t hem
solutions they may otherwise overlook.

This activity has students practice following and giving good sequential instructions
by being explicit about each action and going step-by-step, one action at a time.
Developing a sequential approach to problem-solving is crucial for good
computational thinking and success when programming in EdScratch.
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Tips and tricks

1 Extension activities U2-1.1a and U2-1.1b are both designed to introduce
sequence in a fun, engaging way. Both extension activity options are best
done as a group or whole class as these activities generally need an
instructor to run effectively. You may choose to run one or both of the
extension activities before formally introducing the key concepts using this
activity or use these activities to reinforce the concepts after this activity. For
example, you could run activity U2-1.1a as a class, then have students work
on activity U2-1.1 individually, then do U2-1.1b as a small group
reinforcement activity.

Answer key
Question | Type | Answer/Sample answer Marking notes
1 EA The car.
2 EA The car.
3 EA The ice cream cone.
4 SE Move forwards 3 squares. Turn left. Any answer which
Move forwards 2 squares. meets the (
criteria is acceptable.
5 SE Move forwards 2 squares. Turn left. Any answer which
Move forwards 2 squares. Turn right. | meets all of the
Move forwards 1 square. guestionods
acceptable.
6 SE Turn right. Move backwards 1 square. | Any answer which
Turn right. Move backwards 1 square. | meets all of the
Turn right. Move backwards 1 square. |[quest i onés
acceptable.
Activity U21.1a Change it up: Make a PBJ sandwich
Activity size Medium
Delivery Consider delivering this activity prior to activity U2-1.1
recommendations
Resources needed Worksheet U2-1.1a, supplies for making the sandwich or
alternative food
NB This activity is best done as a group or whole class as it
will likely need an instructor to run effectively.

Overview

This two-part offline activity is designed to be a fun way to have things go wrong if
and when instructions are not exactly right. Understanding that computers are super
literal and require instructions that are both exacting and sequential is crucial for
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success in coding. Helping build up studentséunderstanding of this concept will help
them better problem-solve as they create programs of their own.

How to run task 1

The first part of this activity asks students to write out instructions to make a

sandwich. This can be down individually or in pairs. The worksheet gives a few hints

that this task may be more complicated than
belabour the point. Having some less-than-perfect instructions will make the second

part of the activity more fun and help drive home the key message of the activity to

all the students.

How to run task 2

If you are using this activity as a whole class (recommended), this task should be

done with the whole class watching. Select one of the student-written instructions

sets either at random or cherry-pick one you can see has issues. Have a student

volunteer read out each step one at a time. Follow each step EXACTLY as it is

written.For exampl e, if the instruction says Opul
doesnét say iTdoomptenopde e jar. Just put th

Early exposure to what cangowrongifour 1 nstructions arenodt ex.
computer (or robot) in this for-fun environment helps kids build up an understanding

of the concept removed from the act of coding. This can help kids learn to consider

sequential thinking and carefully analyse what is happening, enabling them to

problem-solve issues they face when coding more effectively.

Tips and tricks

1 This activity is best done as a group or whole class as it generally needs an
instructor to run effectively, especially for task 2.

1 You can see an example of this type of activity being demonstrated at
https://www.youtube.com/watch?v=RjHzD2sfWcQ

1 You may choose to run this activity and/or extension activity U2-1.1b to
kickstart your exploration of sequence before examining the key concept in
detail using activity U2-1.1. For example, you could run activity U2-1.1a as a
class, then have students work on activity U2-1.1 individually, then do U2-1.1b
as a small group reinforcement activity.

1 If your students are not familiar with peanut butter and jam sandwiches, or if
you need to avoid peanut butter in case of nut allergies, switch out the food.
Choose something your students will be familiar with that seems simple but
also has multiple steps to make.

o Alternative sandwich ideas: vegemite and cheese, cream cheese and
cucumber, cream cheese and jam
o Other foods: rice balls, soft tacos, yogurt parfaits
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Answer key
Question | Type | Sample answer Marking notes
1 EA Take two pieces of bread. | Any instructions 1 even full of
RC Add peanut butter to one | errors i are fine. Alternatively, you
SE piece of bread. Put jam mi ght have stude
on the other one. Put the | answers and submit those to
peanut butter and jam demonstrate an understanding of
together. the key concepts of exacting and
sequence.
2 SE It was not a sandwich 1 it | Opinion based or descriptive
was just jars of peanut answers are acceptable.
butter and jam stacked
on bread!

Activity U21.1b Change it up: Human robots

Activity size

Medium

Delivery

recommendations

Consider delivering this activity in conjunction with U2-1.1

Resources needed Worksheet U2-1.1b, supplies for marking out the human
robot grid
NB This activity is best done as a group or whole class as it
will likely need an instructor to run effectively.
Overview

This offline activity is designedtohelpst udent s

better

of sequence. Similar to activity U2-1.1, this activity has students use a grid to give
and receive sequential instructions. In this activity, however, the students follow

those instructionsas ¢ h u ma n

A

robot so.

Understanding that computers are super literal and require instructions that are both

exacting and sequentialisc r uc i al

for

success Iin codi

understanding of this concept will help them better problem-solve when they create
programs of their own.

What to do

Set up a human-sized grid with a goal marker somewhere on the grid. Determine the

start
robot 6

poi nt

t o

and have

t hat

students
warkatdgetherkicawite dowrt anddtreem dgive the

wor k out

instructions to another student acting as the robot. Remind students that the robot
can only follow the instructions that the robot receives exactly as they receive them.
No fixing allowed!
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Tips and tricks

T

T

This activity is best done in groups or as a whole class as it generally needs
an instructor to set-up and run effectively.

A great example of how to run this activity can be seen at
https://csunplugged.org/en/topics/kidbots/unit-plan/rescue-mission/

You may choose to run this activity in conjunction with activity U2-1.1a and
activity U2-1.1. For example, you could run activity U2-1.1a as a class, then
have students work on activity U2-1.1 individually, then do U2-1.1b as a small
group reinforcement activity.

Answer key

Question | Type | Sample answer Marking notes

1

SE <series of steps leading the robot to Answers will depend
the goal> on the grid and task
you set.

SE Yes, but we forgot to include some of
the turns, so we had to fix that first.

Activity U212[ S Q& S E L) ®yNBp idBScya@h & G S LI

Activity size Small

Delivery Recommend if students are new to EdScratch

recommendations

Resources needed Basic supplies set, worksheet U2-1.2
Overview

This activity gets students to apply the idea of sequence and sequential
programming to the EdScratch environment. Exploring how changing the sequence

of

the bl ocks on the screen affects the

importance of sequence in programming.

The

robo

idea that each EdScsimréedechd. Untlecstaridingtlis one 0 a
idea will help students apply sequence when building programs. Students also
experiment moving blocks around and changing inputs inside blocks to gain
confidence manipulating the EdScratch language.

Tips and tricks

T

If students are struggling to get blocks to move from the block pallet, make
sure that they are dragging the blocks straight to the right into the
programming area, not in another direction (such as up or down inside the
blocks pallet itself).

Blocks must be attached to the start block to be downloaded to Edison.
Floating blocks not attached to a start block will not download to Edison.
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f You can remove blocks you dondét want by d
the lower right corner of the programming areas or back into the block pallet.

1 Whiletheterm &6 i nput ipRotirrodacedeuntibthe next activity,
beginning to refer to the options inside
you may want to get into straight away.

Answer key
Question | Type | Answer/Sample answer Marking notes
1 EA First, the robot will drive forwards for | NOTE: Task 2
2.5 seconds at speed 5. Second, it encourages kids to
will beep. Third, it will turn the left find and fix any errors
LED on. Fourth, it will spin left for 120 | in what they have
degrees at speed 10. Fifth, it will drive | written in either this
backwards for 2 seconds at speed 2. | answer or their
program.
2 SE First, the robot will drive forwards for | Student answers
2.5 seconds at speed 5. Second, it should only move the
will drive backwards for 2 seconds at | existing blocks around
speed 2. Third, it will spin left for 120 | i not add or change
degrees at speed 10. Fourth, it will blocks.
turn the left LED on. Fifth, it will beep.
Activity U213] St Qa SELX 2NB RNAGAY3I 9RAAZ2Y
Activity size Medium
Delivery Consider using activity U2-1.3a and this activity as a
recommendations single lesson
Resources needed - Basic supplies set, worksheet U2-1.3, activity sheet U2-
2, activity sheet U2-3
- Optional: supplies for making your own tracks
Overview
Gett he robots moving by applying sequenti al C
in EdScratch. Kids work through two programming tasks to get the robots to
complete driving tasks 1 first, a straight track and then a mini maze.
The mini-maze task requires students to use computational thinking to create a
sequential program to solve themaze. To compl et e t he maze withot

students inevitably need to iterate different versions of their initial program concept,

experimenting with d

Tips and tricks

ifferent blocks and input parameters.

1 You can also have students make their own straight tracks or mazes to
complete on large paper or by using tape to mark out a track on the floor or

desk.
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perfectly okay! Persevering and changing programs iteratively, testing as they
go, will get students to the right answer. Resilience is key!

1 Due to minor mechanical differences in the motors and encoders inside
different Edison robots, some robots may not turn to exactly 90 degrees when
given the input of 90. Encourage students to try different values around 90
(e.g. 87 or 93) to find the input that works best for their Edison.

Answer key
Question | Type | Sample answer Marking notes
1 RC forwards for 26.5 cm at speed 5 Student answers will
depend on the input
forwards for 10.5 inches at speed 5 parameters they
select. Sample
forwards for 1.05 seconds at speed answers assume
completion on the
provided activity sheet
using speed 5.
2 SE 1. Go straight. 2. Turn left. 3. Go Students may miss
straight. 4. Turn left. 5. Go straight. 6. | steps in their initial
Turn right. 7. Go straight then stop. plani creating the
program will show
them any issues.

Activity U2-1.3a Challengeip: Maze madness

recommendations

Activity size Small to medium (depending on the number of tasks
attempted)
Delivery Consider using this activity as a set of extra challenges

for activity U2-1.3

Resources needed

- Basic supplies set, worksheet U2-1.3a, activity sheet
u2-3
- Optional: supplies for making your own maze

Overview

Perfect for students who finish activity U2-1.3 quickly or for students needing
additional task-based sequential programming practice, this set of 3 extension ideas
offers variations on the maze-driving task from activity U2-1.3.

Tips and tricks

1 If students are making their own mazes to complete, they will be most
successful doing so on large paper or by using tape to mark out a track on the

floor or desk.

1 Due to minor mechanical differences in the motors and encoders inside
different Edison robots, some robots may not turn to exactly 90 degrees when
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given the input of 90. Encourage students to try different values around 90
(e.g. 87 or 93) to find the input that works best for their Edison.

T Encourage students to try bodtdistadsbee 0t ur no
which works best.

Activity U21.3b Challengeup: Selfwalking pet

Activity size Large

Delivery This is a good activity to bring maker-space/crafting and

recommendations coding together

Resources needed Basic supplies set, worksheet U2-1.3b, maker-
space/crafting supplies

Overview
This fun activity asks students to use their creativity to make Edison into something
else 1 in this case, a pet which can walk itself.

The coding part of this activity can be quite simple: a program where the robot
moves forward for a while, turns around and comes back is sufficient. The real
challenge lies in building Edison into a pet.

A few hints as to how this can be accomplished are included in the student
worksheet, but the sky is the limit! This is a creative activity for students to
experiment with what will and will not work in terms of design, materials and
construction.

Tips and tricks
1 To download and run the program, students will need to access the EdComm
cable attachment area and buttons. You may choose to caution students
about this at the start of the activity or use any designs which do not cater for
this as a chance to explore design planning.
9 This activity can be adapted as a home economic sewing project.
T There is no O6rightdé answer, but here is w
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Lesson 2: Inputs and outputs

Thislessonb egi ns

sekplochteom df thedfundamental computer programming

concepts of inputs (including input parameters) and outputs. Students engage with

the robotsb

v eacreatirng @ared modudying sedquentiabpyograms for Edison
using a range of EdScratch bl ocks from

categories. The idea of bugs in programming and the practice of debugging are
introduced, preparing students to work with more complicated programming
structures in future activities.

This lesson has a total of five base activities and nine extension activities:

- U2-2.1 Letdbs explore Edisondbs outputs

0 U2-2.1a Challenge up: Drive the maze safely

- U22.2 Letds explore input parameters

o U2-2.2a Change it up: Teach Edison to countto 9

o U2-2.2b Challenge up: Teach Edison to count to 9 out loud

- U2-2. 3 Letbds explore Edisonbdbs musical

o U2-2.3a Change it up: Play a song in a round

o U2-2.3b Challenge up: You are the conductor

- U2-2. 4 Let 6s

- U2-2. 5 Letbds explore Edisondbs motor s

o U2-2.5a Challenge up: Spinning garden

U2-2.5b Challenge up: Spinning solar system

0
o U2-2.5c Challenge up: Cartographer and navigator
o U2-2.5d Challenge up: Writer and director

Activity U2-2.1[ S Q&

t

SELX 2NB 9RA&2Yy Q& 2 dzi Lzl a

Activity size Large

Delivery

recommendations

Resources needed Basic supplies set, worksheet U2-2.1
Overview

The input-process-output cycle is introduced and then experimented with in this

activity with an emphasis on observing the output results of sequential programming.

Students begin to explore the A ED6and &Goundbcategories of blocks in EdScratch

and are introduced to their first control structureit he o6éwai t 6 bl ock.

Beginning to understand that the input-process-output cycle is at play in every

program helps students start to decompose programming into separate stages. This
is an important skill for debugging in coding and for the computational thinking skill of

decomposing problems into smaller chunks.
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Answer key
Question | Type | Answer/Sample answer Marking notes
1 EA f Turn Edi sonfs
LEDs

1 Play a musical note -- Sound
1 Spin Edison right -- Drive

2 SE The robot did all the steps, but it | Students may note that the
was really fast, so it sort of execution of the outputs is
seemed | ike it very quick.
in order but all at once.

3 RC What works Ob
subjective, but students
should have a wait block in-
between the LEDs being

tum leff LED on v turned on and being turned
off at a minimum.

turn right LED on »

turn left LED off =

turn right LED off =

Mini- n/a The worksheet does not

challenge instruct students to share

turn left LED on

turn right LED on =

turn left LED off =

turn right LED off =

tun left LED on =

turn right LED on =

their answer, but you may
choose to have students
present their thinking or
resulting code.
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Activity U2-2.1a Challenge up: Drive the maze safely

Activity size Small
Delivery Complete activities U2-1.3 and U2-2.1 prior to this activity
recommendations
Resources needed Basic supplies set, worksheet U2-2.1a, activity sheet U2-
3
Overview

Students will need to put their understanding of sequence into careful practice in this
activity. Writing a program that has the robot perform all the steps to complete the
maze plus indicating turning direction using the LED lights, the buzzer or both before
making each direction change is a great way to let students apply their
understanding of sequence in a more creative programming challenge.

Tips and tricks

1 Remind studentsthatth ey can use o6waitd bl ocks to ha
set amount of time.

T While the worksheet doesnodt ask students
choose to have students write down or demonstrate their program and explain
their reasoning for using the blocks, inputs, and sequence they chose.

1 Due to minor mechanical differences in the motors and encoders inside
different Edison robots, some robots may not turn to exactly 90 degrees when
given the input of 90. Encourage students to try different values around 90
(e.g. 87 or 93) to find the input that works best for their Edison.

T Encourage students to try both the O6turnod
which works best.

Activity U222 SG Q& SELX 2NB Ay Ldzi LI NI} YS{SNE

Activity size Small
Delivery
recommendations
Resources needed - Worksheet U2-2.2
- Optional: Basic supplies set

Overview

This offline activity explores the concept of input parameters, building on the basic
definition introduced in activity U2-1.3. This activity helps students understand the
concept of input parameters and establishes a framework for working out what any
given input parameter is contributing to a program. Being able to think critically about
input parameters helps students to understand what is actually happening in a
program.

Input parameters contribute critical information to the inputs of programs. By
explicitly examining input parameters, students gain a deeper understanding of the
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inputs that they are using in their programs. The ability to link the input components

of any given program to the expected outputs of that program is an important skill to
develop for computational thinking and problem-solving.

Tips and tricks

1 You may want students to use the programs in the worksheet with their
Edison robots to see the programs in action, helping to cement the connection
between inputs and outputs.

1 To further demonstratet he connection bet weermson nput p:
outputs, have students adjust the input conditions of the worksheet programs
in EdScratch, hypothesise on what those changes to the inputs will do to the
outputs, and then test the programs with their robots to see the results.

Answer key

Question | Type | Answer Marking notes

1 EA seconds

2 EA 7

3 EA Drive backwards for 6.5 seconds at

speed 7.

4 EA 4 While this program
has multiple blocks,
only one of the blocks
has input parameters.

5 EA What direction do you want the robot | Any answer that

to go? shows an
understanding that
this input parameter is
related to direction is
acceptable.
Activity U22.2aChange it up: Teach Edison to count9

Activity size Medium

Delivery Complete activity U2-2.2 prior to this activity

recommendations

Resources needed Basic supplies set, worksheet U2-2.2a, activity sheets

U2-4, U2-5, U2-6 and U2-7

Overview

This extension activity offers programming challenges which put some of the skills

students have been developing to use. Creating programs for the Edison robot to
otraced6 (i .e. drive in the pattern) the digi
the application of sequential thinking and an understanding of the input-process-

output cycle.
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This activity calls attention to one particular input parameter (distance in the drive
bl ocks) and asks students to identify patter

on output. Students then extrapolate from what they observe, applying their
understanding to a different program challenge.

Tips and tricks

1 Each segment in all of the digital display number activity sheets is the same
length. However, when Edison turns, the robot does not turn on the spot but
travels a bit. As a result, the distance parameter required to complete any
segment after a turn will be smaller than the distance parameter needed to
complete a straight segment.

9 Due to minor mechanical differences in the motors and encoders inside
different Edison robots, some robots may not turn to exactly 90 degrees when
given the input of 90. Encourage students to try different values around 90
(e.g. 87 or 93) to find the input that works best for their Edison.

T Encourage students to try both the O6turno
which works best.

1 Itis possible to write a program for any of the numbers in the activity sheets
without the robot needing to trace over the same segment twice. You may
choose to mention this to help students envision the sequence they need to
use in their programs.

T I f Edi sonds wheels catch the edge wof the
the robot off slightly. You can fix this by taping the activity sheet down or

replicating the activity sheetods pattern
Answer key
Question | Type | Sample answer Marking
notes
1 SE 2
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RC
fumardsfor@ cm+ atspeed 5+
spin * right for @ degrees + atspeed 5+
fnrwardsforo cmw atspeed 5w
spin =+ night for @ degrees =+ atspeed 5
iumardsforo cm« atspeed 5w
spin +  left for @ degrees + atspeed 5 »
iumardsforo cm+ atspeed 5w
spin = left for @ degrees = atspeed 5 w
fumardsforo cm+* atspeed 5w
SE The distance input parameter for the first drive | Ideally,
block is slightly longer than all the others. All of | student
the other blocks use the same number for the | answers will
distance input parameter. | think this means note a
that any digital display number will only need correlation
one of the two distance input parameters: one | between the
for a straight segment and one for after a turn. | value needed
in an input
parameter
and the
repeated real-
world
distance the
robot needs
to travel.
SE 7
RC You may
choose to see
if students
forwards for @ cm e+« atspeed 5+ used the
same

spin - |1'ghlfnr@I degrees + aitspeed 5+

forwards for o cm~ atspeed 5+

spin - ﬁghlfur@ degrees + atspeed 5+

forwards for 9 cmw atspeed 5w

distance input
parameters in
each
program.
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The distance input parameter for the first drive
block, which is straight, is the same in both
programs. Any drive blocks following a turn are
shorter, but the same as each other. The
distance input parameter in the turns is always
t he same. The | ast bl
is the same as the first drive block in each
program plus the drive block after a turn
because it is a combination of two segments.

q

Ideally,
student
answers will
note a
correlation
between the
value needed
in an input
parameter
and the
repeated real-
world
distance the
robot needs
to travel.

Activity U22.2b Challenge up: Teach Edison to count to 9 éuutd

Activity size

Small

Delivery

recommendations

this activity

It is recommended to complete activity U2-2.2a prior to

Resources needed

U2-4, U2-5, U2-6 and U2-7

sheet) from this guide

- Basic supplies set, worksheet U2-2.2b, activity sheets

- Optional: supplies for making your own digital display
numbers including appendix 1 (blank digital display

Overview

Bring multiple outputs together into a single sequential program in this semi open-

ended challenge.

no r eal
t hat meet s

Ther eds

program t he

6righto

or

criter:i

6wr ongo

a

way
of

This is an important concept for students to begin to understand. Programming is

highly creative, andt her e ar e
makes computer science so fun and interesting!

Tips and tricks

of ten

many

s ol

ut i

9 Students can use the Sounds outputs, the LEDs outputs, both or a
combination of the two to count. (They can probably also use the Drive
outputs to count if they can figure out a way to do it while still tracing their
display number.) For example, if the student has selected the number 5, their
Edison might drive a segment of the display number, beep, turn, then drive
the next segment, beep, turn, etc. until it has driven all segments and beeped
five times. Alternatively, the program could drive the whole path, then flash
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t he r lefbL&D @ and off five times. Any program where the robot drives
the path and somehow signals the same value as that path is fine!

1 If you want to highlight the idea that many different solutions are possible, split
your students into groups for this activity and give each group the same digital
display number. Have each group demonstrate their solution for the class.

he differences and similarities
how, even if they are different, by meeting the criteria, they are still all correct.

1 If you have students make their own numbers, you may want to give them a
hint as to what segments they have to work with: a standard display grid is
fully lit up when displaying the number 8. Alternatively, you can provide them
with the blank digital display number worksheet found in appendix 1 in this

Di scuss t

guide.

Activity U223[ SG Q& SELX 2NB 9RA&2Yy Q& Ydza A Ol ¢

Activity size

Large

Delivery
recommendations

Resources needed

Basic supplies set, worksheet U2-2.3

Overview

Simple musical tunes are a great example of sequence in action. Using Edison to
create music ties together sequence and inputs-outputs into programs that students

love.

This activity is designed to mix the familiar with the unknown. By having students
experiment using new blocks without explicit instructions or detailed explanations,
they apply computational thinking practices and develop problem-solving mindsets.

The final task in this activity includes a semi open-ended programming challenge.
This is a great opportunity for students to experience the creative side of coding.

Tips and tricks

1 The song used in task one in the worksheet is Mary Had a Little Lamb. Use
this share-code to access a program with more of the song:
https://www.edscratchapp.com?share=Eb12x3Dm

T The third

flat.
T The o6t emp
a O0tempobod
1T Edi sonbés

Il nput parameter

al

in the)omusic
sharp, flat. The default ( - ) input means to play a normal note, not a sharp or

00 bl oc bkephed Onlytblocks whiehrogme aftero
bl ock wil/l be affected.

default tempo i s

the robot will play notes at the default tempo.
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1 Use this share-code to access a program with more of The Hokey-Pokey
song: https://www.edscratchapp.com?share=vOwMx5D5
NB: This version of the song uses loops.
0 You may want to wait to use this program until after students have
studied repeating loops.
o Repeat | oops cannot be used inside O6pl
To use the longer version of the song in the background, duplicate the
blocks inside the loop and add them into the program in sequential
order instead.

Answer key
Question | Type | Answer/Sample answer Marking notes
1 SE Very fast
2 SE It made the song play a lot quicker
compared to the original with the
Omedi umdé input pat
3 SE The O6set tempod bl Studentsshould
or tempo of the music. identify that the block
sets the tempo of the
music.
4 EA |l f the O6set t e mpo {ldeally, students will
wonot do Thisigbedausen g .| identify that sequential
Edison looks at the blocks one by one | programming means
and does them in the order. If there things only go into
are no music blocks after the tempo effect in order.
block, then the tempo block has no Consider having
effect. students try using the
tempo blocks in
different places in the
program to test and
reinforce this concept.
5 EA No, it played the music and then Student answers
moved. | think this is because the should note that the
blocks are in order with allthe music |[r obot doesn
first and then the drive blocks. until after the music
plays and identify
sequence as the
reason.
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Activity U2-2.3aChange it up: Plag song ima round

Activity size Medium
Delivery Complete activity U2-2.3 prior to this activity
recommendations
Resources needed Basic supplies set, worksheet U2-2.3a, sheet music or
access for students to look up songs
NB This activity is best done as a group or whole class.
Overview

Collaborating with other students on a programming project is at the heart of this
activity. Hi ghlighting the 60sound6 outputs i
control structure, students work together to get multiple robots to perform in

harmony.

Tips and tricks
1 Consider giving your students some song options or sheet music to use in this
activity. Good options for songs in a round include:
o Row, Row, Row Your Boat
o Three Blind Mice
o Frére Jacques
o Farmer in the Dell
1 Getting the timing just right so the robots are perfectly in harmony may be
difficult as all robots will need to start at exactly the same time. Activity U5-
1.4d Change it up: The Edison chorus addresses this problem by switching
out t e bd waRktessdgiog blocks. You may choose to wait to use
activity U5-1.4d Change it up: The Edison chorus and this activity together,
highlighting the advantages and disadvantages of each approach.
1 If you want to get really musical, get your students to sing along with their
Edison robots so that the students and the robots all play the song in a round
together!

Activity U2-2.3b Challenge up: You are the conductor

Activity size Medium

Delivery Complete activity U2-2.3 prior to this activity

recommendations

Resources needed Basic supplies set, worksheet U2-2.3b, sheet music or
access for students to look up songs

Overview

This free-form activity asks students to bring their favourite tune to life by
programming it in EdScratch for Edison to play. Music is a great way for kids to
express themselves and their interests, and this activity lets them marry that
enthusiasm with programming, helping showcase the arts in STEAM (science,
technology, engineering, arts and maths).
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Tips and tricks
1 Having students search online for their favourite music opens up opportunities
to discuss safe search habits, copyright and attribution, and many other digital
citizenship topics.
1 Students with musical talent can choose to write their own original song to
program instead of using an existing song.

Activity U224 S Q&4 SELX 2NB o0dz3a | yR RSo0dzZ33Ay3

Activity size Medium
Delivery Strongly recommended before students begin using
recommendations programming control structures (including loops and
conditionals) or sensing in programs.
Resources needed Basic supplies set, worksheet U2-2.4
Overview
Brace yourself 1 this lesson has a lot more text and a lot more definitions than most,
but dondét | et that scare you away! Under st an

most critical skills you need your students to develop. Computational thinking is, in
many ways, all about problem-solving. And problem-solving in computer science is
all about debugging.

Students and teachers alike often struggle when moving from purely sequential
programming to coding using more dynamic programming structures such as loops,
branching and conditionals. A key reason people struggle is that they lack the
debugging skill-set needed to find, identify and fix errors successfully.

The fundamentals of debugging are introduced in this lesson, and the practice is
applied to the EdScratch environment. This mainly offline activity will begin to
develop debugging capabilities in your students that are crucial for setting them up
for success in activities in other units.

Tips and tricks

1 While technology and computer science have developed the unfortunate
reputation of 6beéihmg hofsérormalods computer sc
fascinating people both male and female. Grace Murray Hopper (mentioned in
this activity), Ada Lovelace, Margaret Hamilton, and Hedy Lamarr are just
some of the fabulous females who have contributed to making modern
computing what it is today. Any of these ladies make brilliant subjects for
research projects and wonderful inspiration for students of any gender.

1 You can find a complete guide to the warning messages in EdScratch at
https://meetedison.com/robot-programming-software/edscratch/. This guide
includes all warning messages, what they mean and examples of when you
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may encounter them. Warning messages in EdScratch can help you resolve
any syntax errors and also give hints to help fix many common logical errors.
1 All syntax errors that can be made in EdScratch will generate a red warning
message in the bug box. Not all red messages are syntax errors, however.
f When a program runs but doesndét do what vy
a logical error in the program. Get into the habit of asking students what they
want their program to do, then having them read out the program they have
written in the same flow that the robot will. This will often uncover the logical

error.
Answer key

Question | Type | Answer Marking notes

1 EA Syntax error: the tempo block cannot | Any description that
go inside of the identifies and explains
backgroundd® gr oup|thetwo errors
music note blocks can go in that correctly is
block. acceptable.

Logical error: the problem is with the
sequential logic the programmer
used. The programmer needed to
use the tempo block to set the tempo
before the music blocks in order to
have the music play at the very fast
tempo.

2 EA To get the program to work as Student answers
described the following changes should identify and fix
need to be made: all five errors. The
17t he di stance i nginclusionofthe error
right 6 bl ock ,me680d |type is not requested
[logical error] in the worksheet but

2it he speed i nput gmaybe helpfulin
and 6spin righto reviewing the bugs
same value. [logical error] with students.
3ithe O0set tempobod
outside of the 6p
backgroundd group
error]

4it he O0set tempo Q&
before the O6pl ay
block [logical error]

51t he 6spin | eftd
bl ocks need to be
music inbackground 6 bl oc
error]
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Activity U225 S Qa SELX 2NB 9RA&2Yy Q& Y2(2Na

Activity size Large

Delivery

recommendations

Resources needed Basic supplies set, worksheet U2-2.5
Overview

This lesson pulls together many of the key concepts from unit 2, including sequential
programming, inputs and outputs, input parameters and debugging. Students further
explorehow Edi sonds motor outputs amaleeromntr ol | e
that the motors can operate, and be controlled, independently. They are given a

creative thinking challenge to imagine a use for this independent motor movement in

a robotics application.

This activity also has students apply their understanding of how inputs (including
information input through input parameters) affect outputs. They use this
understanding to explore why some blocks in the language are dependent on other
blocks. They are then challenged to apply their knowledge to get a program to work
in an activity designed to push them, just a little bit, out of their comfort zone.

Tips and tricks
T The 0s e tblookoonlpturstide motors on. These blocks require
additional blockstoc ont r ol t he mot or ngacamditonfori ty by
the block. For example, this program says to turn the motors on, set to move
forward, then says to wait in that condition for 1 second.

set both motors to drive forwards + atspeed 5 w

T The 6set motorsd blocks can be aatuallyit tri c
very powerful blocks and are very helpful in many different robotics build
projects using Edison.

1 Evenifyoudonotplan on using the d&édset moithisd bl oc
unit, this lesson activity is a good opportunity for students to experience, and
overcome, difficulties in programming.

Answer key
Question | Type | Answer/Sample answer Marking notes
1 EA The left wheel moves backwards.
2 EA The right wheel moves forwards.
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SE I think that the 0 s|Students may not
6set right mot or 6 b|selectthe correct
that control only one motor because they | blocks, but they
say which motor is being affected. should have a

reason to support
the choice they
make.

Students may have
discovered that the
input parameters for
the O0stopd
also be set to affect
only one motor at a
time.

SE | would turn Edison into a fan, and the This is an exercise
one motor would spin the fan blades. in the application of

creative thinking.
Any idea that uses
one of Edi
motors is
acceptable.

EA Information In the program? Value

Direction yes forwards
Distance yes 3
Distance units yes cm
Speed yes 4

EA The robot drove forwards for 3 cm at the
speed of 4.

EA Information In the program? Value

Direction yes forwards
Distance no
Distance units no
Speed yes 5
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8 SE Therobotdi dndét dad ta ncyotu| The robot will not
because it did not have all the have the
information it needed. information to know

how far to move, so
will appear to do
nothing.

Student answers
may note that there
is a message in the
bug box warning
them that they need
additional blocks.

9 SE First, I tried addi|Thekeyhereis
block to the start of the program, but it developing
stil | di dnot mov e . resilience. Any path
block to the end of the program but that | students took and
still di dndét wor k. |whetherornotthey

Drive blocks and saw that seconds was | got the program to
one of the distance units. That made me | work is secondary.
think of t hseladdedthat 0
to the end of the program and it worked!

| was getting really frustrated when |
coul dndét get thileut pr
once | did figure it out | was really happy!

Activity U2-2.5aChdlengeup: Spinning garden

Activity size Project
Delivery - Complete activity U2-2.5 prior to this activity
recommendations - This activity and activity U2-2.5b are both applied

robotics projects. Consider using at least one as a
robotics build project for this unit.

Resources needed Basic supplies set, worksheet U2-2.5a, maker-
space/crafting supplies, EdCreate kits/LEGO bricks

Overview

This open-ended project has students apply what they have learned about
sequential programming, inputs and outputs, and debugging into a physical
computing project. This robotics build project asks students to collaborate on the
creation of a spinning garden. Students need to plan their garden, build the different
elements to attach to the robots and program each robot to spin its attachment.

Tips and tricks
1 You can see a version of a spinning garden project using Raspberry Pi boards
on YouTube at https://youtu.be/4Fs7y79Zlag?t=424 (Jump to the 7:00-minute
mark to see the final spinning build in action.)
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1 Part of the idea of this project is to turn the robots onto their sides and use the
robotés motors in a way other than to 6dr
about unl eashing st udepmoblenésoldng.dfatidense t hi nk
decide to use the robots in ways other than with the robots on their sides, but

are still using them to create a spinning garden, that is fine!

Activity U2-2.5b Challenge up: Spinning solar system

Activity size Project
Delivery - Complete activity U2-2.5 prior to this activity
recommendations - This activity and activity U2-2.5a are both applied

robotics projects. Consider using at least one as a
robotics build project for this unit.

Resources needed Basic supplies set, worksheet U2-2.5b, maker-
space/crafting supplies, EdCreate kits/LEGO bricks

Overview

This project has students apply what they have learned about sequential
programming, inputs and outputs and debugging into a physical computing project.
This robotics build project asks students to collaborate on the creation of a model
solar system. Students need to plan their approach, build the different elements to
attach to the robots and program each robot to spin its attachment.

Tips and tricks

1 If you want your solar system to be a more accurate model, work with
students to create the different scales needed to develop a more
representative model. For example, determine what scale the planets are
sized to and the scale for the distance each planet needs to be spaced from
one another and the sun.

1 If you want to allow for more creativity, have students design their own star
system instead of making a model of the solar system. Students can create
and name their own planets, and decide on the composition of each planet

including features likeit 6 s di mensi ons, ceadlaver i ng, habi
students write stories about this star system and any inhabitants which reside
inside of it.
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Activity U2-2.5c Challengeup: Cartographer and navigator

Activity size

Project

Delivery

recommendations

- Recommended as a capstone activity following the
compl etion of the Letudit E
- Both this activity and activity U2-2.5d are designed to
be used as capstone project options for unit 2. Consider
using at least one as a final project for this unit.

X

Resources needed

Basic supplies set, worksheet U2-2.5¢, maker-
space/crafting supplies for making the map

Overview

Get your students to apply sequence to a project where they design the set-up, the

challenges, and the solutions. Students create a map large enough to use with their
Edison robots, then design programming challenges to be solved using that map.
After testing their challenges to make sure a solution is possible, they can then swap
challenges with a classmate.

Designing the programming challenges and testing them for viability gets students to
work with sequence and the other concepts from this unit in a new way. This project

can be used a s
unit.

Tips and tricks

a o

showcased for student s theo

9 This project works well in groups or even as a whole class. Students can
trade programming challenges with each other using the same or different

maps.

1 Consider linking this project to any relevant geography or world studies the
students are doing by having students make maps of places they are learning
about in other subjects.

1 If students make their map using a grid system, it will be easier to navigate,
but might not be as accurate. This is a good example of trade-offs in design
and makes for a good example to discuss the topic.

cl ass have a tudents?dldy this catiados:s 6 o f

have the older students create a grid-system map and different driving

challenges. (You may find it best to keep it simple and skip using &oundband

&EDobelements for these challenges.) The 6 ¢ ar t o0 g caa them earkswith

the younger students in the role of mentors, helping the other students to

solve the challenges. The younger students can either use a push-button
robot, program Edison using the EdBlocks programming language or help the
older students program the robot using EdScratch. Whichever way you do it,
giving your students the chance to help teach the concept of sequence will
cement this key computation thinking concept for them.

! Does

your
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Activity U2-2.5d Challengeup: Writer and director

Activity size

Project

Delivery
recommendations

- Recommended as a capstone activity following the
compl etion of the Letds Ex
- Both this activity and activity U2-2.5c are designed to be
used as capstone project options for unit 2. Consider
using at least one as a final project for this unit.

Resources needed

Basic supplies set, worksheet U2-2.5d, maker-
space/crafting supplies for making the story map

Overview

Story maps are helpful tools both for writing stories and for breaking down the stories
we read to show comprehension. Story maps are great examples of sequence in the
real-world and that connection is the basis for this open-ended capstone project.

Students create a story wusing a story
by programming the robot to help bring the story to life! Students should use a

combinati on

of Edisoné6és out pumndsoundstong

highlight key moments in their story, add lighting or sound effects or however else

they like.

Tips and tricks

T A 60story

mountaind style story map

as it creates a nice linear pathway. You can see an example of this style of
layout here https://www.tes.com/lessons/wimfQ5vQh-80PA/sequencing

9 This project lends itself well to group work.
9 This project lends itself well to mixed media by filming presentations i a great
06showcased opportunity.
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Unit 3: Got loops?

Examine the key computational concept of loops in this unit, exploring different ways
loops can be used to control how the Edison robots behave. The topic of
programming logic is examined more closely, including how control structures can
affect the flow of code. Students continue to discover the EdScratch environment,
learning more about the various block types in EdScratch and ways in which these
blocks can be used to create with Edison.

Learning objectives
Students will:

1 be introduced to the computational thinking concept of repetition through the
computer programming structure of loops

1 develop a working understanding of the difference between definite and
indefinite loops

1 combine the concepts of sequence and loops into working programs in
EdScratch

1 be introduced to the programming concept of interrupts

T experiment with Qoew r@lnmdceknst siBwn eatntde 600
categories in EdScratch

1 expand on their problem-solving abilities by creating and programming
robotics projects

Key ideas: loops (definite and indefinite), repetition, programming control structures,
logic, events, interrupts, comments

Lessons and activities in this unit
This unit includes two lessons with a total of six base activities and 14 extension
activities.

Lesson 1: Loops
- U3-1.1 Letdbs explore repeating steps
0o U3-1.1a Change it up: Drive a triangle
o0 U3-1.1b Change it up: Drive a hexagon
0 U3-1.1c Challenge up: Choose your shape
o U3-1.1d Challenge up: Drive a circle
0
o]

U3-1.1e Change it up: Drive a square?
U3-1.1f Challenge up: Doodle-bot challenge
- U31.2 lLetds explore |l oops and sequence
- U3-1.3 Letds explore forever | oops
0 U3-1.3a Challenge up: Earworm
- U31.4 Letdbs explore stacking and nesting
o U3-1.4a Change it up: Edison the designer
0 U3-1.4b Challenge up: Dance party!
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Lesson 2: Interrupts

- U32.1 Let 6s epkng theomam programe r r
0 U3-2.1a Change it up: Try a clap instead
0 U3-2.1b Challenge up: Cheater bot
o U3-2.1c Challenge up: Pick one

- U32.2 Letbdbs explore comments in coding
0 U3-2.2a Challenge up: Create and comment
0 U3-2.2b Challenge up: Share your comments
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Lesson 1tLoops

The computational thinking concept of repetition is the primary focus of this lesson.

Students explore repetition in programming and the idea of making code more

efficient by using the computer programming structure of loops. Both definite and

indefinite loops are introduced and explored using some of the loop blocks in the
0Control 6 section of EdScratch. Students 1inc
programming logic by combining sequential programming with loop structures in

various ways to create programs for Edison using EdScratch.

This lesson has a total of four base activities and nine extension activities:

- U3-1. 1 Letds explore repeating steps
U3-1.1a Change it up: Drive a triangle
U3-1.1b Change it up: Drive a hexagon
U3-1.1c Challenge up: Choose your shape
U3-1.1d Challenge up: Drive a circle
U3-1.1e Change it up: Drive a square?
o U3-1.1f Challenge up: Doodle-bot challenge
- U3-1.2 Letds explore |l oops and seqguence
- U3-13Let d6s explore forever | oops
0 U3-1.3a Challenge up: Earworm
- U3-14L et 60s explore stacking and nesting | oc
0 U3-1.4a Change it up: Edison the designer
0 U3-1.4b Challenge up: Dance party!

O O O O O

Activity U31.1] SG Qa SELX 2NB NBLISIGAy3 &aidSLia

Activity size Medium

Delivery Consider delivering this activity along with U3-1.1a and/or
recommendations U3-1.1b as a single lesson

Resources needed Basic supplies set, worksheet U3-1.1, activity sheet U3-1
Overview

Loops, the first programming control structure of this lesson, are introduced in this

activity. Students first write a program to have Edison drive in a square using only

sequential programming, observing the repeating pattern. Definite loops are then

introduced, and students recreatetheir6 dr i ve i n a sdugthisneote pr ogr art
efficient coding method.

Tips and tricks
1 If students are struggling to understand the loop concept, it can be helpful to
draw out what is happening in this program on paper or the whiteboard. Write
down t he 0 doBcomneadds ia sequendial arderrand wrap them in a
loop. Write the numbers 1, 2, 3, and 4 next to the loop. Use arrows to show
that the robot will do the two commands in order, then move back to the top of
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the loop. Cross out the number 1 and then repeat the process until you have
moved through all four repetitions of the loop.

1 Loops make programming more efficient, butt hat doesndt mean t ha
t hat dondét us e Prbgoammpisg bathrthe eight-bdookagnd three-
block program, observing that both programs work equally well at getting
Edison to drive in a square, is a good way for students to experience the idea
that dnultiple solutions are possiblei n codi ngd for themsel ves

1 By first writing the eight-block program, then the three-block program,
students can see how programming structures can make creating programs
easier and more efficient.

T I'f Edi sonés wheels catch the edge wof the
the robot off slightly. You can fix this by taping the activity sheet down or
replicating the activity sheetods pattern

1 Due to minor mechanical differences in the motors and encoders inside
different Edison robots, some robots may not turn to exactly 90 degrees when
given the input of 90. Encourage students to try different values around 90
(e.g. 87 or 93) to find the input that works best for their Edison.

T When using programs that run multiple &6dr
students may note that their Edison roboté s a ¢ dsueducedyas more and
more commands run. Adding a pause (using
i nput value or a 6stop motorsd block as a
allows the motors to fully stop moving, which will increase accuracy.

Answer key

Question | Type | Answer/Sample answer Marking notes

1 EA 8 If students only have
seven blocks, their
robot I i kel
complete the final
turn, which returns it
to the starting position,
as instructed on the
worksheet.

2 SE There is a pattern to the blocks. Only | Students should note
two block types are being used with a pattern of repetition
the same input parameters, and they | regarding the blocks
repeat four times. being used and/or the

order of the blocks in
the program.

3 EA 4

4 SE The value needs to be 4 because a Students will ideally
square has four sides and four note a correlation
corners. So, the code needs to drive | between the number
each side and turn each corner a total | of looped actions
of 4 times. required and the

shapedbds sid
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Activity U3-1.1a Change it up: Drive a triangle

Activity size

Small

Delivery
recommendations

- Complete activity U3-1.1 prior to this activity
- Consider delivering this activity along with U3-1.1
and/or U3-1.1b as a single lesson

Resources needed

2

Basic supplies set, worksheet U3-1.1a, activity sheet U3-

Overview

Students practice using the definite loop programming structure to write an efficient
program to get Edison to drive a triangle. This activity is designed to be used in
conjuncture with activity U3-1.1 to help students master the connection between the

number of loops in a definitive loop and the resulting output.

Tips and tricks

1 Working out the angle in degrees that the robot needs to turn to trace the
triangle can be tricky. Remind students that the sum of the interior angles of a
triangle is 180° and that the triangle on the activity sheet is an equilateral

triangle.

9 This activity lends itself well to a geometry extension lesson.

T 1 f Edi sonds wheels catch

t he edge wof

the robot off slightly. You can fix this by taping the activity sheet down or

t

he

replicating the activity sheetds pattern
Answer key

Question | Type | Answer/Sample answer Marking notes

1 SE 3 The minimum number
of blocks needed for a
successful program is
3: aloop, a drive
forward block and a
turn block.

2 EA 3

3 SE The value needs to be 3 because a Students will ideally

triangle has three sides and three
corners. So, the code needs to drive
each side and turn each corner a total
of 3 times.

note a correlation
between the number
of looped actions
required and the

shapedbds sid
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Activity U31.1b Change it up: Drive a hexagon

Activity size

Small

Delivery

recommendations

- Complete activity U3-1.1 prior to this activity
- Consider delivering this activity along with U3-1.1
and/or U3-1.1a as a single lesson

Resources needed

3

Basic supplies set, worksheet U3-1.1Db, activity sheet U3-

Overview

Students practice using the definite loop programming structure to write an efficient
program to get Edison to drive a hexagon. This activity is designed to be used in
conjuncture with activity U3-1.1 to help students master the connection between the

number of loops in a definitive loop and the resulting output.

Tips and tricks
1 Working out the angle in degrees that the robot needs to turn to trace the
hexagon can be tricky. Remind students that the sum of the interior angles of
a hexagon is 720° and that the hexagon on the activity sheet is a regular

(meaning that all sides are equal) 6-sided shape.

9 This activity lends itself well to a geometry extension lesson.

T 1 f

Edi

sono6s

wheel s catch

t he

the robot off slightly. You can fix this by taping the activity sheet down or

edge wof

replicating the activity sheetds
Answer key
Question | Type | Answer/Sample answer Marking notes
1 SE 3 The minimum number
of blocks needed for a
successful program is
3: aloop, a drive
forward block and a
turn block.
EA 6
SE The value needs to be 6 because a Students will ideally

hexagon has six sides and six note a correlation
corners. So, the code needs to drive | between the number
each side and turn each corner a total | of looped actions

of 6 times. required and the
shapedbds sid
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Activity U3-1.1c Challenge up: Choose your shape

-~

Edison

Activity size

Medium

Delivery
recommendations

prior to this activity

Complete activity U3-1.1 and either U3-1.1a or U3-1.1b

Resources needed

making their own shapes

Basic supplies set, worksheet U3-1.1c, supplies for

Overview

Students apply their understanding of the relationship between a definite loop and a
regular shape by choosing a shape and then writing an efficient program that gets
Edison to drive that shape. This activity asks students to articulate the patterns they
have noticed about using definite loops with shapes and extrapolate from that to
explore other shapes.

Tips and tricks

1 To complete a shape using a 3-block program consisting of a definite loop

which contains a
regular shape. However, if students decide not to use a regular shape, they

6drived bl ock

and a

can still attempt the challenge. You may want to run activity U3-1.2 first if

students want

to use non-regular shapes.

6turnod

Answer key
Question | Type | Answer/Sample answer Marking notes
1 EA 12
2 SE My shape was an octagon, which has | Students will ideally

eight sides and angles. You always
need to have the input parameter be
equal to the number of repeating
sides and angles that the shape has,

note a correlation
between the number
of looped actions
required and the

so | knew that | would need an 8 as shapedbds sid
the repeat Dbl ock©sd
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Edisoen
Activity U3-1.1d Challenge up: Drive a circle

Activity size Small
Delivery Complete activity U3-1.1 and either U3-1.1a or U3-1.1b
recommendations prior to this activity
Resources needed Basic supplies set, worksheet U3-1.1d, activity sheet U3-
4
Overview

This activity is a great exercise in creative problem-solving and an exploration of the
limits of the definite loop programming structure.

Students apply their understanding of the relationship between a definite loop and a
regular shape in this challenge by extrapolating, using the pattern they have
observed to create a program where Edison drives in a circle. This activity is
designed to be used once students have realised that the number of loops required
to get the robot to drive a shape is equal to the number of sides of that shape. To
drive Edison in a circle, students need to expand on the idea and get a bit creative.

Tips and tricks

T I'f students are stuck, Yy oshapevatmmaoyvére r
small sides can closely approximate a circled

1 The input parameter in the repeat block has a value cap of 1000. If students
put in a larger number, the block will automatically limit down to 1000.

T I'f Edi sondés wheels catch the edge wof
the robot off slightly. You can fix this by taping the activity sheet down or
replicatingtheact i vity sheetbés pattern on a

Answer key
Question | Type | Sample answer Marking notes
1 RC _—
fomardsforo cm~ atspeed 5w
spin «* Ieﬂforo degrees + atspeed 5«

2 SE No, Edison isn @ttually driving in a | Students may be able
circle, but in a shape with lots of to get the robot to
sides. It looks like a circle, buti t 6 § approximate a circle
not a real circle. closely. However, the

robot is not driving in
one continuous arch but
making small forward
movements and turning
slightly each loop.
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Activity U3-1.1e Change it up: Drive a squéte

Activity size Small
Delivery Complete activity U3-1.1 prior to this activity
recommendations
Resources needed Basic supplies set, worksheet U3-1.1e, activity sheet U3-
1
Overview

Switch up the definite loop by introducing the random number input block. This

activity adds a bit of variety to the definite loop and is a nice way to begin to

showcase maths in coding. While the concepts are not explicitly introduced, the

random number inputisstoredi n Edi sonds memor yVasablesa variab
which are introduced in unit 5 of these lessons, are used extensively when using

Edi s on 0 sinpragramso This activity is a nice way to plant the seeds of what is
possible with data and Edisoni n your studentsd i maginations

Tips and tricks

1 Due to minor mechanical differences in the motors and encoders inside
different Edison robots, students may need to adjust the input parameters of
the drive blocks in this program to suit their robots. To improve accuracy,
students can also add a owaitdé bl-ock with
between the drive commands.

1 You can ask students to watch the program run on the worksheet and count
the number of sides the robot drives. From this, they can determine the
number of loops the program completed that run.

1 While the number of loops the program will run is random, this is still a definite
loop. The program will loop for a definite number of times being one value of
the setof (1, 2, 3,4, 5, 6, 7, 8, 9, 10).

1 This activity lends itself well to a probability extension activity.

T I f Edi sonds wheels catch t he higedhygteowo f t he
the robot off slightly. You can fix this by taping the activity sheet down or

replicating the activity sheetods pattern
Answer key
Question | Type | Sample answer Marking notes
1 SE The first time | ran the program the

robot drove around the square one
full time plus it went 3 more sides, so
it looped 7 times. The second time it
only made it halfway around the
square, so it only looped 2 times!
Different things happen every time
because the number of loops is
random, not always 4.
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Activity U3-1.1f Challengeup: Doodlebot challenge

Activity size

Large

Delivery

recommendations

Resources needed

Basic supplies set, worksheet U3-1.1f, EdCreate
kits/LEGO bricks and/or any other maker space
materials, felt-tip markers or equivalent

Overview

This challenge adds an engineering build element to the task of getting the robot to
drive in a way that makes a shape. An open-ended challenge, this activity offers
student s
sequential programming and the definite loop control structure to get the robot to
drive in a shape. Designing and then building a way to attach a pen to the robot so
that this shape can be traced onto paper is the main challenge of this activity.

Tips and tricks

1 Engineering a physical design that will put enough downward pressure on the
pen to allow it to mark the paper while still enabling the robot to drive is
challenging. Using felt-tip markers or another writing device that leaves ink
behind it easily will make this challenge more achievable.

1 This challenge can be run as an engineering design challenge. You can read
more about using this challenge to teach engineering design at
https://meetedison.com/teach-engineering-design-with-edcreate/

very |l ittle guidan

ce or [

mi t s .

Answer key
Question | Type | Sample answer Marking notes
1 SE Getting the pen attached to the robot | Student answers

was hard. My first
all, and | had to start over. My second
plan used rubber bands to attach the
pen to the side of the robot and that
worked. | programmed the robot to
draw an octagon, but when | went to
run it, the rubber bands were over the
wheel, which meant that Edison
couldndét drive. I
pen to the back of Edison using some
building beams and rubber bands and
got the robot to drive. Edison drove in
the octagon shape butnotd i dn 6t
tvery well because¢
enough pressure on the pen to hold it

down against the paper.

should cover some of
the challenges or
problems they faced
and how they dealt
with those problems.
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Activity U312] S Qa S E hdfl diBncef 2 2 LJa

Activity size Medium

Delivery

recommendations

Resources needed Basic supplies set, worksheet U3-1.2, activity sheet U3-5
Overview

This activity has students write an efficient program that gets Edison to drive a non-
regular shape. Students need to use both their mastery of the concept of sequence
and their understanding of the definite loop structure to accomplish this task. Using a
guadrilateral as the shape for Edison to drive is a great way to look at the limits of
loops and reinforce the importance of sequence in programming. By choosing the
correct starting point on a quadrilateral, a definite loop can still be used and will
make the program more efficient. However, the program needs additional blocks
outside of the loop in order to complete the shape.

Tips and tricks

1 If students are struggling to determine what needs to go inside of the loop and
what is outside of it, work through the quadrilateralé shape with your
students. Look at what repeats in the shape and what does not. Use this to
determine what steps can be inside the loop as well as the sequential order of
all the code needed in the program.

T I'f Edi sonbés wheel sacttehtyhshedgésvopapeéee,
the robot off slightly. You can fix this by taping the activity sheet down or

replicating the activity sheetods pattern
Answer key
Question | Type | Sample answer Marking notes
1 SE
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Edison

| started the robot on the corner with the
obtuse angle, pointing towards the corner
with the right angle. That meant that the
first two sides that the robot needed to
drive were the same length and the first
two turns were both 90 degrees. That is
why the first part of my code is a loop
that repeats twice. The rest of the
program is individual blocks outside of a
loop because the other sides and angles
do not repeat on the shape, so cannot be
used with a loop in the program.

Student answers
should note a
correlation
between the start
point they used
and where the
program loops. NB:
Some start points
will not allow the
program to use a
loop.

Activity U3-1.3[ S

iQa

SEL 2NB T2NBJSNJI f 22 LJa

Activity size

Small

Delivery
recommendations

activity.

It is recommended to introduce definite loops prior to this

Resources needed

Basic supplies set, worksheet U3-1.3

Overview

This activity introduces the second major type of loop structure: the indefinite loop.
While definite loops are generally easier to understand than indefinite loops,
indefinite loops have a much wider range of application in computer programming.

The

0 f o r ewvhiahis@n indefioitp lpop, is introduced and explored in this

activity. Students use this new block in the semi open-ended egg-timer programming
task, allowing them to apply their understanding of sequence and loop structures.

Tips and tricks

1 Any program can be stopped at any time by pushing the stop (square) button.

end a o6forevero

| o ostandlay mdde.s e n d

1 You may want to encourage students to test what happens if they put both a

Thiswi | |
Owait o
bl ock

logical error: both

the co

and a
out si de

and

rrect sequence of

completely differently.
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