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1. Introduction to loT (Mr Rex Chim)
* Whatis loT and practices in STEM Education

 Different types of micro:bit loT board
 Different loT platforms

2. Hands-on practices (Ms Ana Lam)
* Monitoring temperature using temperature sensor

(DS18b20) and ThingSpeak
* Monitoring temperature at KidsloT and remote control the

servo motor

3. Assessment in STEM Education (Dr Bill Yeung)



The Education University

1. Introduction about loT and
practices in STEM Education
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ws | Jses of 1oT in STEM
Education

Micro:bit-driven Greenhouse
Hydroponic Device with loT

https://stemsdl21.eduhk.hk/index.php/resources/project-
works/iot/iotgreenhouse/

RIS HIREE A
Department of Science
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Micro:bit loT Board
omparison

Esp-01 Wifi module iot:bit WiFi:bit MuselLab
Price (HKD) 6 130 159 646
Difficulty Advance Medium Medium Easy
Coding platform Makecode Makecode Makecode Makecode + Scratch + Snap!
loT Platform ThingSpeak ThingSpeak, IFTTT, MQTT, Kidslot ThingSpeak Cisco, Amazon Alexa, Google
Support Home, IFTTT, ThingSpeak
Source Esp-01: Taobao or any local ELECFREAKS ETC Educational Technology LI T AIBAE

STEM material vendors

Connection (HK) Ltd
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2. Hands-on Practices

2.1. Monitoring temperature using temperature
sensor (DS18b20) and ThingSpeak

[ 1 ThingSpeak
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== s Materials

ELECFREAKS

www.elecfreaks.com

Water-proof Micro:bit loT Board Dupont
Temperature Sensor Jumper Cables
(DS18b20)

RIS HIRHERA
Department of Science
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Makecode

e Microsoft ‘ O micro:bit

New? Start here!

Start Tutorial

https://makecode.micro

b it o O rg z My Projects view Al

» New Project and

name the project



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

== Microsoft | ) micro:bit k Blocks I JavaScript v

TTPut

¢» Music

QO Led
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Loops
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Logic
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Variables
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-: i 1. Add DS18B20 to Makecode
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Add extension: https://github.com/DFRobot/pxt-ds18b20

Gaming Networking

Lights and Display Software Science Robotics

= Microsoft ‘ COmicro:bit

L OQIC

Variables

- &

ds18b20

DFRobot pxt-ds18b20,read
temperature by ds18b20

EH Math

4 DS18B20

© RTC1307
User-provided extension, not o~ —
N & :: . e e —_ |
endorsed by Microsoft. Learn v S ST

) Extensions


https://github.com/DFRobot/pxt-ds18b20
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2. Add loT-environment-kit to Makecode

Add extension:
loT-environment-kit

Lights and Display Software Science

Home

~|- HECFREAKS { °CLASSROOM DTINKERCADEM

W
N

ot-lora-node

Makecode Library for the Pi Supply
loT LoRa Node

iot-environment-kit

Environment and Science loT Kit for
micro:bit

Learn More

PTKidsBIT-loT
micro:bit loT Kit is a set of modules Makecode extension
PTKidsBIT: loT :
Extensions
Learn More
-y I v Advanced

designed to incorporate loT in
education, supporting multiple...

BE Microsoft | & micro:bit

Search... Q,

=== Basic
© Input
¢» Music
© Led
all Radio
Gy
e

Robotics Gaming

Loops

Logic

= Variables
E Math
§ DS18B20

Octopus
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Change the API key
(Copy the API key from
yvour ThingSpeak

connect thingspeak account)

forever
on start

set ESP8266 RX P8 » TX P12 » Baud rate 115260 w

T VI KSKC elearning RSN Kskc24699010

if Wifi connected true = - hen

[ |
show icon l'.' -
[ ]

®

set data to send ThingSpeak

R A DP3PS9XWFTOIDTMO

Field 1 = pinl * 1emporawure _number

®

Upload data to ThingSpeak

Dra g in theS e bIO CkS show number pinl * Temperature number
Then enter the Wi-Fi name and pause (ms)

the password.

Department of Science
and Environmental Studies
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https://thingspeak.com/login?skipSSOCheck=true

|:| ThingSpeakT“ Channels Apps  Support~ Commercial Use ~ How to Buy 0

To use ThingSpeak, you must sign in with your existing MathWorks account or create a new one.

Non-commercial users may use ThingSpeak for free. Free accounts offer limits on certain functionality. Commercial users are eligible for a time-limited free evaluation. To
get full access to the MATLAB analysis features on ThingSpeak, log in to ThingSpeak using the email address associated with your university or organization.

To send data faster to ThingSpeak or to send more data from more devices, consider the paid license options for commercial, academic, home and student usage.

4\ MathWorks:

Email

Mo account? Create one!

DATA AGGREGATION
AND ANALYTICS

LIThingSpeak

By signing in, you agree to our privacy policy.

MATLAB
‘ = 2l

SMART CONNECTED DEVICES ! ;l,

MNext

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

T-:-) ,D !}) ,ﬂ) T-J)
|
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[JThingSpeak™

New Channel

Channels ~

Add-a-new channelin <
ThingSpeak.

Apps - Devices ~

Name

o' sound

‘ Private | Public | Settings | Sharing | APIKeys | Datalmport / Export
& testsound

‘ Private | Public | Settings | Sharing | APIKeys | Datalmport / Export
s’ sensor

‘ Private | Public | Settings | Sharing | APIKeys | Datalmport / Export

Create a New Channel

Support~

Created =

2022-10-12

2022-10-18

2022-10-18

Commercial Use How to Buy

Help

Collect data in a ThingSpeak channel from a device,
from another channel, or from the web.

Click New Channel to create a new ThingSpeak

Updated channel.

Click on the column headers of the table to sort by the

2022-10-24 16205

entries in that column or click on a tag to show

channels with that tag.

Learn to create channels, explore and transform
2022-10-27 10:38 data.

Learn more about ThingSpeak Channels.

2022-12-14 12:03

Examples

Arduino

Arduino MKR1000
ESPE266
Raspberry Pi
Netduino Plus

Upgrade

Meed to send more data faster?

Meed to use ThingSpeak for a commercial project?

RIS HIRHERA
Department of Science
and Environmental Studies
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New Channel

Description

Field 1

Field 2

Field 3

Field 4

Field 5

Field 6

Field 7

Field 8

Metadata

Tags

Link to External Site

Link to GitHub

Field Label 1

:TEHE_':E are Comima separated)

At New Channel:

Enter the
Name and
field name.

RIS HIREE A
Department of Science
and Environmental Studies
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Channel |D: 2069594

Author: mwa0000027897217 CI 1 k A P I K
Access: Private I C eys

Private View Public View Channel Settings Sharin} Data Import / Export

£ Add Visualizations H & Add Widgets H B Export recent data ‘

Channel Stats

Created: lessthan.a.minute.ago
Entries: 0

Field 1 Chart B O # =

pH

pH

Date
Thing5pezak.com

The Education Unverit Copy the APl Key at ThingSpeak

Channel |1D: 2069594
Author: mwa000002789721

Access: Private CO py
Private View Public View Channe J;t]!EE [g\j;ll LQGEES!S -

Write API Ke

Key 2SG9P7UL2CSAHXQF

HSEIRRERA
Department of Science
and Environmental Studies



Bl Bt A Paste the APl Key (from ThingSpeak) to MakeCode
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At MakeCode

forever

on start

connect thingspeak
set ESP8266 RX P8 » TX P12 = Baud rate 115200 =

et B DI KSKC elearning RAMEN Kskc24699010

if Wifi connected true =+ then

set data to send ThingSpeak

urite APT key - Paste here.

Field 1 = pinl + Temperature number

®

Upload data to ThingSpeak

show icon l.‘ -
[ ]

show number pinl + Temperature number

RS ERERA
Department of Science
g and Environmental Studies
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Channel |D: 2069594

Author: mwa0000027897217
Access: Private

Irivate Wiaw Public View “hannal Cattino
Frivate View LIV Wi L Mannel >eTtlingEs

Channel Sharing Settings

@® Keep channel view private

Sharing

AF

| Keys

Sharing the link

If you want to share the data with
everyone with the link, click here.

FISEIRRR A
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thingspeak.com/channels/2069594/private_show

ﬂ Microsoft Ofmice
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Chens Mail - LAM, Hong C... [ Calendar - LAM, Ho... @ My files - OneDrive @ YouTube & Microsoft MakeCod

|:| ThiﬂgSpEﬂkT" Channels ~  Apps~  Devices~  Support~

Share this link.

PH

Channel |ID: 2069594
Author: mwa0000027897217
Access: Public

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

£ Add Visualizations H Add Widgets H Export recent data

Channel Stats

Created: 1lminuiesaga
Entries: 0

Field 1 Chart 2 O & =

pH

pH

RIS HIRHERA
Department of Science
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2. Hands-on Practices

2.2. Monitoring temperature at KidsloT and
remote control the servo motor

Kids’ |

oT

h e et M e Sy




o T K KidsloT setting
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Sign Up to https://www.kidsiot.cn/

i$h

)g in Sign up

Please enter your email address

Username can not be empty!

Welcome
to Smart home

Set your password

Password can not be empty!

Confirm your password

Password can not be empty!

RS ERERA
Department of Science
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https://www.kidsiot.cn/

o T K KidsloT setting
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Create new device, “Topic” is the only identification code (the only device
in the account), and you can revise the device name (only 10 devices can
be created).

1/10

TEMP 1

1 — |

Ereate new device
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Kids, |0T User name @ oo o User D @ 8 Copy Log out @4’2

+ Copy User ID.

Create new device
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Kids’ loT

KidsloT setting

OReturn to device list

Equipment

& Last 10 © Last 100 Export Data

No.

10

Time
2019-11.02 161358
2019:11.02 161353
2019-11-02 16:1 345
2019.11.02 161343
20191102 16:13:38
2019-11.02 16:13:33
20191102 16:1 528
2019-11-02 161 320
2019:.11.02 16:13:16
2019-11-02 161331

s

47
15

- the data table and figure.

W0

Data

&0 4

0

Remote Control J

REVHRH ONNNLEYRIREANAS) 2019 K-V BICPE1910070TY
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on start

set ESP8266 RX P8 » TX P12 + Baud rate 115260 w

el - U  KSKC elearning RASSEN Kskc24699010

if Wifi connected true then

= [ |
show icon I‘.-

®

-

User ID

7\
- - < \ -
Connect KidsIot with userToken: CS594CKqLCEttIMyr0 NIl 0

Upload data pinl *+ Temperature number pro kidsiot

[
opic number,
y RS ERERA
»/ B T S




Different types of servo
Motor

Micro-servo motor

(SG-90) (Analog Vs
Digital)

High Torque Servo Motor
Metal Gear

MG995 (Analog —180/360
Degree)
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* Analog signhal is a continuous sighal --> use to give signal of angles

 Digital signhals are time-separated signals -->e.g. 1 or O
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At Makecode

on start

KidsloT setting(Remote Control)

set ESPE266 RX P8 » TX P12 » Baud rate 115766 w

sl BN  KSKC elearning B3GR Kskc24699010

if Wifi connected true =+ then

show icon

@

Digital servo

When switch on +

if pinl + Temperature number > v @ thin

else ﬁEﬂ

@

Connect KidsIot with userToken: "cﬁgdtﬁqltttIMyrﬂ"

Upload data pinl + Temperature number

pause (ms) IR

to kidsiot

Link: https://makecode.microbit.org/ FtMJWL3XU7]q

v


https://makecode.microbit.org/_FtMJWL3XU7jq

e KidsloT setting(Remote Control)
T iommicome ey Analog servo

O
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on start

set ESP8266 RX P8 - TX P12 = Baud rate 115280 -

TS R S O  KSKC_elearning RASAEN Kskc24699010

if Wifi connected true w« then
if pinl * Temperature number

-
I*-I servo write pin P2 = to @

servo write pin P2 - to o

else

servo write pin P2 - to o

forever

Connect KidsIot with userToken: "c594E|{qlEttIMyr-ﬂ " Topic: o

Upload data pinl + Temperature number to kidsiot

Link: https://makecode.microbit.org/ bfp49HDt7bJT

WENLT- N LA 2000 w



https://makecode.microbit.org/_bfp49HDt7bJT
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Kids’ |0T User name @ User ID SEZ7TT00D Log out P

©OReturn to device list

Equipment_2

* Last 10 © Last 100 Export Data

No. Time Data o~
' 2019-11-02 16:13:58 »
2 2019-11.02 16:13:53 2 .
3 2019-11-02 16:13:48 2 o
4 2019.11.02 16:13:43 %
5 2019-11-02 16:13:38 T .
6  2019-11.02 16:13:33 %0
? 2019-11.02 16:13:28 a7 2
8 2019-11-02 161 3:21 47
9 2019.11.02 1631316 15 20
10 2019-13-02 161311 W0
10
.‘:'l”'ﬁl; 3 e ~ ": 161329 .‘:"IJ‘--:'.' 161 43 .‘:f'-"-:‘.‘ %158

Remote Control __J) Canonly remote one time!!!

RGP 6 O RMDLEY R TREANLE) 2019 KiF—UEM BICPE1910070TY

B EIRERA
Department of Science
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3. Assessment in STEM Education
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