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This evening we will...

e Appreciate how emerging technology can support student learning
* Consider an approach taken to problem solving coding tasks

* Code a micro:bit to perform simple tasks using inputs and outputs
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How confident am | in using
control technology
for this purpose?

How can we develop problem
solving and creative thinking
through
Control Technology?

Problem solving

Creative thinking

Curiosity

Systematic approach

4 )
Engage with existing and

emerging technologies
J

- n

Safe failure environment

. w_

~ n

Voice and ownership

. w_




Learning outcomes that are particularly
relevant in this elective

PRINCIPLES
AND
PRACTICES

APPLIED
TECHNOLOGY

2.1,2.4,2.8
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ng, Managinganﬂﬂea
Design and Innovatio”
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PROCESSES
AND
PRINCIPLES

ENGINEERING

3.2,3.6,3.8
gon MECHATRONICS
; Communicati®®
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o
& OPing and manu‘ad'““
Sering knowledge and 2w

Other learning outcomes may also be supported
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What is Control Technology?

Controlled system definition:

A controlled system is where components are usedto | °
modify the behaviour of a system so it behaves in a | | : e
specific way s °*% .o

= o

(Applied Technology- Assessment Guidelines, page 9)

Junior Cycle Applied Technology

Guidelines for the Classroom-Based Assessments

O

“
NCCA™ S

—
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What is Control Technology?

ifn)gcv;g;eicfg{ Software for
electronics
components
. ..........
@ ® e il
G _ S ) 9.
MECHATRONICS . & @
MECHANICAL ELECTRONICS
Junior Cycle Applied Technology

Guidelines for the Classroom-Based Assessments

Electro-mechanical
components

(Engineering Specification- appendix D, page 27) .
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Using Control Technology to solve problems

Simple circuit Easy build PCB kits Microcontroller board

—



hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

B
What is it?

e Stimulus to drive learning

* Itis a pocket-sized computer

MICro:bit-- o * Pre-populated and pre-soldered

* Multiple inputs/outputs

e Options for break-out boards and
additional soldering

Free coding software

board * Many students will have prior knowledge

=L $S
H : * pACCELEROMETER

Micro:bit microcontroller .

—
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Learning experiences through coding

Creativity and Innovation
Cross-curricular links

Problem Solving
Student ownership

Safe failure environment Enjoyable

—
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Exploring the micro:bit

USB connector

FALCOMPAS:
ACC(I[HOMU[Q

I e
!.“I!.Wll.llll_l.lm.l

£ 3 !
g ...
.-_"7'- . : :
Ill”llmalllllallll
FRONT
edge connector for accessories

BACK
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Using Breakout boards with a micro:bit

Why?

Applied Technology 2019/2020 CPD

* Ability to do more using a micro:bit

(access to all processing pins for
additional functionality)

* Limited power supply for output components
attached directly to a micro:bit.

 Micro:bit can be reused in different breakout boards

Code Challenge:
Open and close a barrier using a servo motor

—
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Micro:bit edge connector breakout board

« 21 pins available from the edge of the micro:bit

« External inputs/outputs can be soldered or
connected using jumper wires.

« Additional expansion boards can be attached

« Relatively low cost

https://youtu.be/bzm4zepbGAc

—


https://youtu.be/bzm4zepbGAc
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Low cost motor driver board
2.5V to 12V DC supply
drive either two DC motors or one 4 wire
2 phase stepper motor

Motors controlled using program code
Relatively low cost

https://youtu.be/atKlCzzdzkA



https://youtu.be/atKICzzdzkA

Edge connector pin description

Breakout PCB Ref (if applicable)

_ [ov 0V / ground |
.'I..
. /m o OV / ground
Edge Connector Pinout | |
. i 2 ov 0V / ground
Note: A number of these pins may not ! Ie
be accessible in all editors. Iﬂl [EDA Serial data pin connected to the magnetometer & accelerometer |
i @ [ sCL Serial chock pin connected to the magnetometer & accelerometer |
g m [3V 3V [ positive supply |
F f‘f
4 n v 3V positive supply
m [3v 3V [ positive supply |
,- ] General purpose digital 10 (P16 in editors) |
.{ 15 | [ mOsI Serial connection - Master Output / Slave Input |
| 14 | [ mIs0 Serial connection - Master Input f Slave Output |
. @ [ SCK Serial connection - Clack |
— 2 PADZ General purpose digital / analogue 10 (P2 in editors)
- - [ Do General purpose digital I0 (P12 in editors) |
| 11] |[BTN B Button B = Mormally high, going low on press [Button B in editors) |
@] [coL3 Column 3 an the LED matrix |
”*| g | [cow? Column 7 on the LED matrix |
8l [cio General purpose digital 10 (PB in in editors) |
",
oy 1 PADL General purpose digital / analogue 10 (P1 in editors)
Special function Flil'l ! . ‘I i J | COLE Column 8 on the LED matrix |
3V \ 6] [cos Column 9 on the LED matrix |
Digital input / output \ | 5] [BTH A Button A - Normally high, going low on press (Button A in editors) |
Analogue input / digital 10 '\ @] [cotz Column 2 on the LED matrix |
Digital input (shared with a button) \
Digital output (shared with LED matrix) % | O FADO General purpose digital { analogue 10 (PO in editors)
3 Column 1 an the LED matrix
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Using a Two Channel Motor
Driver Board L9110S with a micro:bit




Connecting the motor driver board to the [ avaE
edge connector board (one solution)

To/from =
DC Motor s, _._
ov e
To/from : : : s :
DC Motor ) 2 =
= To pins for | — : :
+ — € micro:bit
motor B ] =
(optional) { "'"
- = >
O - @ =
¢ - B e
C—

Edgo 2
connector
breakout board

Il

19
L Bl

|
%
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Coding with micro:bit

Pair Task:
* Slot the micro:bit into the edge connector board
 Connect the motor driver board to the edge connector board

 Connect the micro:bit to your laptop

Let’s code - https://makecode.microbit.org/#

—



https://makecode.microbit.org/
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Adding Extensions

& Go back Extensions k

Music

ISearch or enter project URL. Q

Led

Motor Driver

%% A D

Robotics

Radio

bluetooth devices radio-broadcast servo neopixel

Bluetooth services BETA - Camera, remote control and Adds new blocks for message A micro-servo library AdaFruit NeoPixel driver
other Bluetooth services. App communication in the radio

Loops

HaQ

Logic

Variables ty l/ ,
Math '

l.oc’

F]

Advanced <
microturtle tinkercademy-tinker-kit robotbit sonar BitBot

T A LOGO-like turtie library Tinkercademy package for the Extension for Kittenbot Robotbit A MakeCode package to use sonar Microsoft MakeCode package for
Fl-l n'\-r-tl ons Tinker Kit sensors 4tronix BitBot robot

Arrays
Text
Game
Images
Fins
Serial

Control

oM se® B 8 1 ii =

Extensions -
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@ Music h
& Led
%5 Motor Driver

«* Robotics

il Radio

= Variables

E Math

A Advanced

J#® Functions

= Arrays kitronik-motor-driver kitronik-robotics-board

I Text Blocks for driving the Kitronik Custom blocks for

o Game micro:bit motor driver board www.kitronik.co.uk/5641 All-in-one
Eal Images

@ Pins Learn more Learn more
% Serial

= Control

| € Extensions - _
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Adding Extensions

Music
Led

Motor Driver

%% A D

Robotics
il Radio

Loops

HaQ

Logic .
Search... Q Motor Driver

Basic

Yariables

Math

F]

motor 1 * on direction forward * speed e

Input

A Advanced

J# Functions :
Music

i= Arrays turn off motor 1+

Text Led

©
@
©
o

Game Motor Driver

Images
Fins
Serial

Control

omde® ¥ 8 -

Extensions -




Introduction activity: Use pins to turn an LED on/off

Search...

g2z Basic
® Input

¢ Music
O Led

il Radio
C Loops
3G Logic
= Vvariables

B Math

A Advanced
fo Functions
= Arrays
T Text

@8 Game

[a) Images

= more

Coding with Micro:bit

Pins

digital read pin P8+

digital write pin P8 v to °

High output =1

analog read pin Pe * LOW O ut p ut — 0
analog write pin po v to (L)

analog set period pin PR * to (ps) W=tk
on pin P * pressed

digital write pin P2 * to o

e e

digital write pin P2~ to ()

servo write pin pPe + to

servo set pulse pin Pa = to (ps) Wi

An tSraith Shoisearach do Mhuinteoiri

JuniorCYCLE

for teachers

A




An tSraith Shoisearac h do Mhuinteoiri

JunlorCYCLE

for teachers

Transferring your HEX file to your micro:bit

. . al M9~ Manage  MICROBIT(E)
“} 7 | Download
¢| ’ | JHmieats Home Share View Drive Tools
File Home  Share  View « o A = s MCROBITE)
4 *: This PC » Windows (C) » Users » RonanMcGovern » Downloads Name ’
B 3¢ Quick access
A Name Date modified , = DEALS
# Quick access fa JCT Support Service '&| MICROBIT
|7__t] Documents r VTDE'H}I’ (3) J @ OneDrive - JCT Support Sen,
[* Downloads J 4 B microbit-1st-year-Applied-Technology.hex  03/10/20° 1?'59J [ This PC
= pid 2 U microbit-serva-control (1).hex 03/10/2019 15:34 L MICROBIT E) ]
ictures
B microbit-servo-control.hex 03/10/2019 1332
Digital Planning Tool ¥ Network

ﬁ

Copy file from your download folder
Paste file into micro:bit drive.
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Planning for coding skills development 8

N
Understand the problem/challenge-
what information is needed to solve it?

Problem
Solving?

Creative
Using code blocks, create the thinking?

sequence to solve the problem

Can it be better? If so, how?

{ Determine if the solution is effective.

Download your code to bring your solution to life

—
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A context for code challenges m

‘More than 1 billion animals estimated dead in Australia wildfires’

(ABC News, Jan 2020)

—
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Coding Challenge 1:

A
A student has decided to make a model on an circulating fan to 10

comfort people during extreme heat conditions. Design code to turn
on the fan (motor) for five seconds and then turn off the fan.

A planning process

i

4. Apply
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Coding Challenge 1.:
A student has decided to make a model on an circulating fan to comfort .

people during extreme heat conditions . Design code to turn on the fan 10
(motor) for five seconds and then turn off the fan.

N
Understand the problem/challenge-
what information is needed to solve it?

Using code blocks, create the
sequence to solve the problem

||

Can it be better? If so, how?

4. Apply

[ Determine if the solution is effective. J

Download your code to bring your solution to life ]
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Coding Challenge 1:
A student has decided to make a model on an circulating fan to comfort .

people during extreme heat conditions . Design code to turn on the fan 10
(motor) for five seconds and then turn off the fan.

on pin P@® ¥ pressed

motor 1 ¥ on direction forward ¥ speed

turn off motor 1 ¥

Possible solution to the task.

Did you consider an alternative solution?

—
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Pause and Reflect

A

10

A planning process

How effective was this planning process in @
facilitating creative thinking and problem solving?

How might this process support students?

4, Apply

—



An tSraith Shoisearach do Mhuinteoiri
JuniorCYCLE

Coding Challenge 2:
An enclosure is to be used to care for wild animals affected by the R
wildfires. Design code to open and close the enclosure door using 11
the motor with display LED:s.

N
@ 1 { Understand the problem/challenge-
i what information is needed to solve it? )
| \
: Using code blocks, create the
i [ sequence to solve the problem )
:
_ i Determine if the solution is effective.
- Can it be better? If so, how?
[ Download your code to bring your solution to life ]

—
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Coding Challenge 2:

An enclosure is to be used to care for wild animals affected by the \
wildfires. Design code to open and close the enclosure door using 11
the motor with display LED:s.

on pin P8 ¥ pressed

digital write pin P2 ¥ to o

motor 1 ™ on direction reverse ¥ speed @

=5 Possible solution to the task.

digital write pin P2 * +to o

turn off motor 1 ¥

=

digital write pin P16 ¥ to o

Did you consider an alternative solution?

motor 1 * on direction forward ¥ speed Qi

turn off motor 1 ¥

digital write pin P16 ¥ to o -
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Pause and Reflect

A

11

Future extension challenge: @

Limit switches are to be incorporated to stop the
motor (door) when it is open and closed.

What code solution would you propose? |
4. Apply

—
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Calibrating a sensor:

| N
Introduction activity: Reading and digitally displaying the 12
analogue value of a sensor.
e Digital value 0 = total darkness
o Lt ) Sl Digital value 1023 = total brightness
plot bar graph of reading ¥
R rcading Why is it important to know this value?

—
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Using a sensor with a breakout board:

| N
Introduction activity: Using a light sensor to activate an output. 12

Search... Q

@® Input
&» Music

51 Basic forever
® Input
@ Music
© Led

«* Robotics

O Led set Light ¥ to analog read pin P1 ¥
«* Robotics

| Radio : if | @ then
III

C' Loops

il Radio change Light =
C Loops

X Logic motor 1 % on direction forward ¥ speed

= Variables
E Vvariables else
B Math
turn off motor 1%
A Advanced
Jix) Functions
= Arrays

T Text
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Using a servo motor

Why? 13

* Encourages creative thinking and problem solving

» Safe failure experience for students

' Q8ry
yer

How?
e Offering a high level of control

* Continuous rotation or limited range- e.g., 180°

* Servo speed/angle can be changed through code modification




Servos- Angular and Continuous O e

Angular Servo:
Set range, e.g. 0° to 180°

(0V)GND

(+5V)
(PWM)Signal Line

Continuous Servo:
variable speed in both directions

SPEED: 'Iﬁg N @ oy

DEGREES: 0 90
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All-in-one Robotics Board .

* |t can drive 4 motors (or 2 stepper motors) and 8 servos.
* All the usable pins of the micro:bit are broken out to a
2.54mm link header.
 The 17 available I/O pins allow other input devices,
such as sensors, or output devices, such as ZIP LEDs,
to be added to the board.
* Power is provided via either a terminal block or
servo-style connector

https://youtu.be/EVowNSRNSnU

—



https://youtu.be/EVowN8RN8nU
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Using an all-in-one robotics board
with a micro:bit




Group Task:
In the context of the Australian wildfires, design a code solution
that maximises the potential use of the robotics board.

Consider:
* Your focus; e.g., water distribution system, alert/alarm system?
 Which inputs and outputs to use?

—




Having explored potential learning
experiences through micro:bit have we
engaged with problem-based learning?

How might this approach
benefit students?
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Problem based learning

Setting Problems

Co-Design Learning Tasks

Discovery Learning

Valuing Questions

Transferring Knowledge &

Skills

Ref: Bill Lucas, Teaching Creative Thinking

—
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What do students think?

Our thanks to... | anZiz A < s ) e
Isabelle from \ N i
St. Leo’s College, Carlow .. ol | -
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Future Learning in Control Technology

— Project realisation, expansion board opportunities

About Comtact Chpboard My Account Lasgan Gaciiga

curaclam ar line g o
uuuuuuuuuuuuuuuu

NCCA CURRICULUM

2. ALT Resources ALT4 Support

Support Material fo NOCA Hosoe » Sonior cycls » Cinmicsium » Support Masorial foe Toaching and Learning » 2. ALY Resoarces » ALT4 Sapport
Te1d. > Teachingand

O r l l r e r S u p p 0 r VI S I . Leamning, Video lessans and him resources to devedop skills and scaffolding classes around the use of embedded systems. The lessons
1. Compatational
Thinking Read more

. . . .
R 2. ALT Resources Click on the Vimeo symbol to watch in full screen.
enior Lycie miICro:oDIt tutorials A sopen
ALT2 Support

Strand 3 ALT4 : Embedded Systems scaffolding vis

—v
n-ﬂ

=
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Opportunities for Future Learning .
15

Using a micro:bit (or a similar stimulus) and with a focus on enhancing
research skills:

Consider where the learning could go next for your students?

Microcontroller board B E—
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Next Steps B

Back to school

e What | must do...

Junior Cycle ° W"]at COUId do...

Applied Technology

* What new strategies could | use in my classroom?

EEE—
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~eedback form

nttp://jctregistration.ie/Feedback
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