Learning to code using ro-Bots.




Presentation Overview

eSTEM - PBL - Code

*\Why learn to code?
*Basic coding terminology
*Bots and Apps.
*Challenges.

*Your turn to code.




‘Project-based learning (PBL) is
an approach to teaching and
learning that engages students
in rich and authentic...hands-
on, interactive learning
experiences...

...students gain knowledge and
skills by investigating and
responding to an engaging
question, problem or
challenge.’

https://education.nsw.gov.
future/future-focused-learning-and-teaching/project-based-learning-resource-

guide/introducing-project-based-learning



https://education.nsw.gov.au/teaching-and-learning/curriculum/learning-for-the-future/future-focused-learning-and-teaching/project-based-learning-resource-guide/introducing-project-based-learning

‘STEM is a curriculum based on the
idea of educating students in four -

specific disciplines — science,
technology, engineering‘
and mathematics —inan '

interdisciplinary and applied
approach.

https://education.nsw.gov.au/teaching-and-learning/curriculum/learning-for-the-future/stem



https://education.nsw.gov.au/teaching-and-learning/curriculum/learning-for-the-future/stem

‘...is a list of step-by-step instructions that get computers to do
what you want them to do.’

https://www.learningpotential.gov.au/what-is-coding

‘... let’s define coding as the basic act of writing —
a programming language — a script that a computer can understand.’

https://www.bitdegree.org/tutorials/what-is-coding/



https://www.learningpotential.gov.au/what-is-coding
https://www.bitdegree.org/tutorials/what-is-coding/

It’s’...the new literacy for the
21st century.”,
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https://ase.tufts.edu/DevTech/publications/computersandeducation.pdf

Why learn to code?

[t is the future!

We need more
computer scientists!



Why learn to code?

nurtures and expands creative expression

teaches causality (cause and effect)

teaches problem solving (DEBUG)

gives students a challenge and helps
them develop resilience and persistence

students learn by thinking about doing

http://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-

areas/technologies/coding-across-the-curriculum



http://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-areas/technologies/coding-across-the-curriculum

Why learn to code?

Learning to code teaches children how to

think. Computer programming isn’t just about
teaching how to type lines of code. It is more about

teaching children how to think differently.

Being able to code effectively, a programmer needs to

use IOgical thinklng They need to be able to
see a large problem and break it
down into smaller pieces in order to solve itin

an effective manner.

This is called decomPOSition and is one of
the key features of cOMputational thinking.

http://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-

areas/technologies/coding-across-the-curriculum



https://medium.com/@coderacademy/it-s-never-too-early-why-all-kids-should-learn-to-code-now-2a8b0a8bd2e7
https://teachyourkidscode.com/what-is-computational-thinking/
http://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-areas/technologies/coding-across-the-curriculum

Computational
‘Computational thinking is the . .
thought processes involved Th N kl ng
in formulating a problem and
expressing its solution(s) in
such a way that a computer —

human or machine — can
effectively carry out.”
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http://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-
areas/technologies/coding-across-the-curriculum



https://teachyourkidscode.com/what-is-computational-thinking/
http://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-areas/technologies/coding-across-the-curriculum
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SK-727A

My Programs

Sphero Community

Available Sphero SPRK+

Tap a Robot to Connect

= @ 57% .




4:40 pm Sat 13 Jul

My Programs Community

Date Newest

You have no programs!

Create a program by tapping the + icon, or browse the Sphero and
Community tabs to experiment with programs others have created.

MO Programs

+> @57%m )

Choose Program Type

Draw

Blocks

Text

Choose Compatible Robots

Sphero BOLT

Sphero

Sphero Mini

(=0

Ollie

Cancel
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4:41 pm Sat13 Jul =@ 57% @ )
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X JavaScript Code

2 async function startProgram() {
setMainLed({ r: 0, g: 133,
await turn(326);
await rollDistance(326
await rollDistance(302
await rollDistance (274
await rollDistance(274
await rollDistance(?
await rollDistance(223]
awailit rollDistance(212
await rollDistance( 184
await rollDistance (184
await rollDistance(159
await rollDistance(159
await rollDistance(132
await rollDistance(105
await rollDistance(105
await rollDistance (84
await rollDistance (&4
await rollDistance(59
await rollDistance(59
await rollDistance(25
await rollDistance(359
await rollDistance(35¢
await rollDistance(347
await rollDistance(326
await rollDistance(290
await comeToStop();
exitProgram();

33 var MIN_SPEED = 5.0;
34 var minSpeedSq = MIN_SPEED ** 2;

Copy Code
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Choose Compatible Robots

Sph BOLT

BB 9E
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Cance }

Sph ero Mini
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on start program

The NO JOKE Tool bar
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Sounds Controls Oper IS Comparators Sensors Events




loop forever loop until  true

play random soundand wait delay for Os

Sounds Controls Operator: Comparators Events

Operators Comparators Sensors Events




‘ Total Distance: 227.3 cm
|




Code Properties

T et soun|
= oo @ - |
mo\mn steps

https://scratch.mit.edu/

https://www.tynker.com/

20 | I've finished my Hour of Code

Assemble your blocks here: 6/

L T T 1 ]

repeat until CEMTTO the right o 7 ]
do (turn [0
» Sl right v v |
lefte ¥

{210 ¥ ahead v |
do

Teamus.

: .;...-..;.........'-.-..'......-;.........._-...-,
3

A

else

https://code.org/
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Coding Terminology

Queue - how the algorithm is presented
(a visual schedule)




Coding Terminology

Algorithm - a precise set §

of instructions (each
| instruction is a coding block)




Coding Terminology

Algorithm — a precise set of instructions (each instruction is a
coding block)

right leg




Coding Terminology




Coding Terminology

right leg left leg




Coding Terminology

LOOP - an instruction which is

@ repeated until an indicated point




Coding Terminology

Repeat until




Coding Terminology

right leg stomp



Coding Terminology

left leg stomp



Coding Terminology

right leg stomp



Coding Terminology

left leg stomp



Coding Terminology

right leg stomp



Coding Terminology

left leg stomp



Coding Terminology




Coding Terminology

{?f

Conditionals - execute

different instructions using
an ‘if’ and ‘result’




Coding Terminology
D Repeat until €)




Coding Terminology

right leg stomp



Coding Terminology

left leg stomp



Coding Terminology




Coding Terminology

l//

P




Coding Terminology

-

FLI nCtiOn —a section in a program

which performs a specific task (one coding
block can represent multiple instructions)




Coding Terminology
D Repeat until €




Coding Terminology







Blue Bot

» 240 commands
» rechargeable

» network capability (Bluetooth)
» two apps compatible with iOS and Android

(Blue Bot and Blue Bot Remote)

» Blue Bot app allows for 45 degree turns
and algorithm edits

» controlled with push buttons, tactile
reader or apps




Blue Bot Push Butttons
Move Forward\ /Turn Right

Turn Left

Clear

" Underneath the Blue-bot Move BaCkwa rd
Power — On/Off

Sound — On/Off

https://www.teaching.com.au/product/TTSB485#



https://www.teaching.com.au/product/TTSB485
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Blue Bot Tactile Reader



https://www.teaching.com.au/product/TTSB485

Blue Bot Apps




Blue Bot Remot l

[ gmendest M




VIDEO




Blue Bot App

access EXPLORE or

tap for GRID SELECTION
CHALLENGE modes

toggle draw
SaVe grids mmy, &~
=N,
settings
access SAVED
files

Vertical QUEUE



Blue Bot App

Choose from PRE EXISTING GRIDS / MAPS.

J ] 1
y 0 0 101 10 0 1010
01111 40 il 100
S R

11" 000
|
) 0
11004

Y

tap for
SAVED FILE
tap for CAMERA




Blue Bot App

for use Without Blue Bot -
CHALLENGE MODE

for use With Blue Bot -

(1)
080 Step by Step

EAPEQRE MODE \ /

X
X0

Fewer Buttons Instructions




Control
Board




Coding Blocks

GREEN - forward
RED —right
— |eft

PURPLE - backward

Snake-like QUEUE




VIDEO




Function Block
BLUE - function

The FUNCTION block allows
for multiple steps to be
executed.

| The steps to be executed are

decided by the blocks pW
on the FUNCTION LINE NN




VIDEO







DRAG and DROP to Horizontal QUEUE
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The Australian Curriculum: Digital Technologies (F-10) comprises two related strands:

Knowledge and understanding Processes and production skills
Collecting, managing and analysing data

Digital systems Creating digital solutions by:

* the components of digital
systems: hardware, software

and networks and their use . L .
investigating and defining

Creating
digital generating and designing
sclutions

i producing and implementing
Representation of data

* how data are represented and

_ evaluating
structured symbolically

D, £ collaborating and managing
SSentation ©

https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/digital-technologies/structure/



https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/digital-technologies/structure/

s | CURRICUL

dCAala:

Digital Technologies: Sequence of conte-"

|Identify and explore a range of digital systems

“ ¥nowledge and understan

7-8 9-10 (Elective subject)

Digital
systems

| Tec).

Collecting,

| Recognise and explore digi
| systems (hardware and

| software components) for ¢
| purpose 2272

| Recognise and explore patterns.
in data and represent data as
pictures, symbois and diagrams
| (ACTOIK002)

‘agies: Sequence of

| Coliect, explore and sont

| managing and | data, and use digital systems
| analysing data | to present the data creatively

[ investigat’
and dofr

Digital Technologies. <. usniCe

(ACTOIPOO3)

Foflow, describe ans represent
2 sequence of steps and
decisions (algorithms)

{ to soive simple

| protiems (ACTDIP004)

Identidy and explore a range of
digital systems with peripheral
devices for afferent purposes,
and transmst different types of
data (ACTOIKOO7)

oy ]

€ and explore how the same | are used to represent all data in | represent

d  can be represented in

1d  rent ways (ACTDIKOOS)

i mine the main components
o smynon digital systems and
¥ 7 they may connect together

orm networks to transmit
sata (ACTOIKO14)

Examine how whole numbers

digital systems (ACTDIKO15)

atent F-10 Strand: Processes and production skills

34

Co¥ect, au. 1 present
different types o. <ing
simple software 10 Crew
infoemation and sohve peobe,
{ACTDIPOOS)

56
| Acquire, store and validate
ditfersnt types of data, and use
a range of software to interpret
~nd visualise data to create
~ation (ACTDIPO16)

Creating digital solutions by:

Mine simple problems, and
cribe and follow a sequence
€ leps and decisions
{i ithms) neeced to soive
m (ACTDIPO10)

T,

Generating and
designing

Exploce how people safely
use common information
systems 1o meet information,
communication and recreation
needs (ACTOIP00S)

Create and crganise jdeas and

| Implament simple digital

solutions as visual programs
with algorithms involving

Define problems in terms.
of data and functional
roquirements drawing on
previously solved problems.
(ACTDIPO17)

~ontent F-10 Strand: Processes and production skills

56

Design 8 user interace for a

digital system (ACTDIP018)

Design, modiy and follow

simple algorithms invoiving

sequences of steps, branching,

and fteration (repetition)
STDIPO1Y)

Implement digital sotuu
as simple visual programs
involving branching. iteration

g sions) and user
input (ACTDIPO11)

Expiain how student solutions

and existing information
Systems meet common
personal, school or community
needs {ACTDIP012)

Pian, create and communicate

i tion using
systems independantly and with
others, and share these with
known people in safe online
environments (ACTDIPCO06)

ideas and at
independently and with others,
applying agreed ethical and
social protecols (ACTDIPO13)

¥8.3 Austratan Curmicukn www.australancumiculum.com.au December 2015 Page 2

, and user input
(ACTDIPO20)

Explain how student
and existing informa
stainable and
et curent and future local
community needs (ACTOIPO21)

Pian, create and communicate
ideas and information, incluing
coflaboratively online, applying
agreed ethical, socal and
techracal protocols
(ACTDIPO22)

Investigate how data is
transmitted and secured
in wired, wireless and
mobile networks, and how
the specifications affect
| pedormance (ACTDIKO23)
fnvestigate how digital systems
ext. image and audio
data In binary (ACTDIK024)

7-8

Acquire data from a range
| of sources and evaluate

using a range
create inform

structured data to model
objects or events (ACTDIP026)

Define and decompose real-
world problems taking into
account functional requirernents

Investigate the role of hardware
and software in managing,
controling and securing t
maovement of and access
to data in networked digital

| systems (ACTDIKO34)

Analyse simple compression of

data and how content data are
separated from presentation
| (ACTOIK035)

9-10 (Elective subject)
Develop techniques for
acquiring. storing and validating
quantitative and quasitative
data from a range of sources.
considering privacy and
security requirements
(ACTDIPO36)

Analyse and visualise data to
create information and address

ACTDIPO37)

Detine 3nd decoOMpose roai-
worid problems precisely, taki
into account functional and

" J roqui .

| and economic, enmi tl,
socid, technical and usabilty
constraints (ACTDIPO27)

7-8

the user experience
of a cigital system,
generating, evaluating and
communicating alternative
Gesigns (ACTOIPO28)

Design algorithms reprosented
diagrammatically and

English, and trace algodithms to
predict output for a given input
and to identity errors
(ACTOIP(29)

implement and modity

programs with user interfaces
g branching, iteration
nctions in a genera

Evalual

and existin

systems meet needs,
nnovative, and take acce ‘
future risks and sustanabilty
(ACTDIPD31)

Plan and manage projects that
create and communicate ideas
and information coflaboratively
caline, taking safety and social
contexts into account
(ACTDIP032)

and including interviewing
stakeholders 1o identdy neads
ACTORPUSS)

9-10 (Elective subject)

Design the user experience of
a digital system by evaluating
ternative Gesigns against
criteria including functionality,
accessibilty, usability, and
sesthetics (ACTDIPO39)

Design aigorithms represented
diagramenaticaily and in
structured Engiish and validate
aigorithms and programs
ugh tracing and test cases
(ACTDIPOLD)
Implament modular programs,
appying selected aigorithms
and data structures inciuding
g an object-onented
programening language
(ACTOIPO41)
valuate critically how
udent solutions and existing

policies, take account of
future risks and sustainabity

‘2 annortonities for
InNOVaDL o
(ACTOIPO42)
Create Interactive solutions for
sharing iieas and information
onkne, taking nto account
safety, social contexts and legal
responsitilities (ACTDIPO43)
Pian and manage projects using
an fterative and collaborative
approach, identifying risks
and considering safety and
sustainabiity (ACTOIPO44)

with peripheral devices for different purposes
(ACTDIKO007)

Recognise and explore patterns in data and
represent data as pictures, symbols and
diagrams (ACTDIK002)

00

Follow, describe and represent a sequence of
steps and decisions (algorithms) needed to solve
simple problems (ACTDIP004)



https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/digital-technologies/structure/

dCAala:

Digital Te

Digital
systems

| Technologies: Sequence of cu

Collecting,
| managing and
| analysing data

[ investigating
and dofining

Digital Tech

| Recognise and explore di

| systems (hardware and

| software components) for
| purpose (ACTDIKOO)

| Recognise and explore patt. s
in data and represent cata
pictures, symbois and diag ns

| (ACTOIK002)

F-2

| Cotect, explore and sort

| data, and use digital systems

| to present the data creatively
(ACTOIPOO3)

Foflow, describe and repres/
2 sequence of steps and
decisions (algorithms)

{ to soive simple

| protiems (ACTDIPO04)

: S,

of

3-4
Identity and explore a range of
digital systems with peripheral
devices for dtferant purpases,
an pof
« ACTDIKOOT)

Recognise different types of

data and explore how the same | 3

data can be represented in
| different ways (ACTDIKO0S)

~t F-10 Strand-~

34
Colect, access and prasent
different types of data using
simple software to create
information and solve peoblems
{ACTDIPOOS)

Cio
Define simple problems, and

describe and follow a sequence | ¢

of steps and decisions
{algorithms) needed to sobve
them (ACTDIPO10)

F-2 78 9-10 (Elective subject)

34 56
Desi~ 2|

Generating and
designing

9

Exploce how people safely
use common information
systems 1o meet information,
communication and recreation
needs (ACTOIP00S)

Create and crganise jdeas and

Impiement simple digital
solutions as visual programs
with algorithms involving

t F-10 Strand; Knowledge and understanding

56
Exaenine the main components
of comemon digital systems and
how they may connect together
10 form networks to transmit
data (ACTOIKO14)

\mine how whole numbers
Jsed to represent all data in
<l systoms (ACTDIKO15)

<sses and production skills

56
| Acquire, store and validate
ditferant types of data, and use
arange of software to interpret
and visualise data to create
information (ACTDIPO16)

q digital solutions by:
fine problems in terms.
ala and functionst
n _
{ ey SOlvEd problems
STDIPO17)

F-1u Strand: Processes and production skills

system (ACTOIPU.,
Design, modiy and follow
simple algorithms invoiving
sequences of steps, branching,
and fteration (repetition)
(ACTDIPO19)

Implement digital solutions
as simple visual programs
involving branching. iteration

g sions) and user
input (ACTDIPO11)

Expiain how student solutions
and existing information
Systems meet common
personal, school or community
needs {ACTDIP012)

Pian, create and communicate

i tion using
systems independantly and with
others, and share these with
known people in safe online
environments (ACTDIPCO06)

ideas and at
independently and with others,
applying agreed ethical and
social protecols (ACTDIPO13)

¥8.3 Austratan Curmicukn www.australancumiculum.com.au December 2015 Page 2

, and user input
(ACTDIPO20)

Explain how student
and existing informa
stainable and
et curent and future local
community needs (ACTOIPO21)

Pian, create and communicate
ideas and information, incluing
coflaboratively online, applying
agreed ethical, socal and
techracal protocols
(ACTDIPO22)

78
Investigate how data is
transmitted and sec:
in Wired, .
- ks, and how
= specifications affect
| pedormance (ACTDIKO23)
fnvestigate how digital systems
repeesent text, image and audio
data In binary (ACTDIK024)

7-8

Acquire data from a range
| of sources and evaluate

using a range
create inform

structured data to model
objects or events (ACTDIP026)

Detin- o
- uioms taking into
account functional requirernents

Australian
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9-10
e the role of hardware
and software in managing,
controting and securing t
maovement of and access
to data in networked digital
| systems (ACTDIKO34)

Analyse simple compression of

data and how content data are
separated from presentation
| (ACTOIK035)

9-10 (Elective subject)
Develop techniques for
acquiring. storing and validating
quantitative and quasitative
data from a range of sources.
considering privacy and
security requirements
(ACTDIPO36)

Analyse and visualise data to
create information and address

data (ACTDIPOA7)

Define and decompose roa

workd problems precisel

into account functional and
" J requi t

| and economic, enmi tl,
socid, technical and usabilty
constraints (ACTDIPO27)

the user experience
of a cigital system,
nerating, evaluating and
. municating alternative
& ns (ACTDIP028)
D algonithms reprosenied
¢ rammatically and
Jlish, and trace algodthems to
predict output for a given input
4 (o identily erors
v ©029)

implement &
programs with us.
involving branching, fe
and functions in a genera

ity

Evalual

and existin

systems meet needs, are
nnovative, and take account of
future risks and sustanability
(ACTDIPD31)

Plan and manage projects that
create and communicate ideas
and information coflaboratively
caline, taking safety and social
contexts into account
(ACTDIP032)

and including interviewing
stakeholders 1o identdy neads
ACTORPUSS)

Design the user experience of
a digital system by evaluating
ternative Gesigns against
criteria including functionality,
accessibilty, usability, and
sesthetics (ACTDIPO39)

Design aigorithms represented
diagramenaticaily and in
structured Engiish and validate
aigorithms and programs
ugh tracing and test cases
(ACTDIPOLD)
Implement madular programs,
appying selected aigorithms
and data structures inciuding
g an object-onented
~meming language
AL, )
valuate o
udent solution

< how
axisting

policies, take account of

future risks and sustainabity
and provide opportunities for
Innovation and enterprise
(ACTOIPO42)

Create Interactive solutions for
sharing iieas and information
onkne, taking nto account

safety, social contexts and legal
responsitilities (ACTDIPO43)
Pian and manage projects using
an fterative and collaborative
approach, identifying risks

and considering safety and
sustainabiity (ACTOIPO44)

Recognise different types of data and
explore how the same data can be
represented in different ways (ACTDIKOO0S)

Define simple problems, and describe and
follow a sequence of steps and decisions
(algorithms) needed to solve them

! | (ACTDIP010)

Design, modify and follow simple algorithms
involving sequences of steps, , and
iteration (repetition) (ACTDIP019)


https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/digital-technologies/structure/

Challenges

* Keep tasks simple

e Use consistent language

* Adjust timeframe

 Start and finish points

* Position of Bot

* Coding Blocks

* The Queue

* Maps/Grids

* Keeping up with everything
* Accessible to all
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Reference Links.

* https://ase.tufts.edu/DevTech/publications/computersandeducation.pdf
* https://code.org/

* https://education.nsw.gov.au/teaching-and-learning/curriculum/learning-for-the-future/future-focused-learning-and-
teaching/project-based-learning-resource-guide/introducing-project-based-learning

https://education.nsw.gov.au/teaching-and-learning/curriculum/learning-for-the-future/stem

https://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/understanding-the-curriculum/programming/stem-support

http://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-areas/technologies/coding-across-the-curriculum

https://scratch.mit.edu/

https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/digital-technologies/structure/

https://www.bitdegree.org/tutorials/what-is-coding/

https://www.learningpotential.gov.au/what-is-coding

https://www.primotoys.com/

https://www.primotoys.com/wp-content/uploads/2016/04/Cubetto teachers guide.pdf
https://www.terrapinlogo.com/downloads/file/Getting%20Started%20with%20Blue-Bot%20App.pdf

https://www.tynker.com/

https://www.youtube.com/watch?v=S95KiPws54M



https://ase.tufts.edu/DevTech/publications/computersandeducation.pdf
https://code.org/
https://education.nsw.gov.au/teaching-and-learning/curriculum/learning-for-the-future/future-focused-learning-and-teaching/project-based-learning-resource-guide/introducing-project-based-learning
https://education.nsw.gov.au/teaching-and-learning/curriculum/learning-for-the-future/stem
https://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/understanding-the-curriculum/programming/stem-support
http://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-areas/technologies/coding-across-the-curriculum
https://scratch.mit.edu/
https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/digital-technologies/structure/
https://www.bitdegree.org/tutorials/what-is-coding/
https://www.learningpotential.gov.au/what-is-coding
https://www.primotoys.com/
https://www.primotoys.com/wp-content/uploads/2016/04/Cubetto_teachers_guide.pdf
https://www.terrapinlogo.com/downloads/file/Getting%20Started%20with%20Blue-Bot%20App.pdf
https://www.tynker.com/
https://www.youtube.com/watch?v=S95KiPws54M

