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Cultivating students’ creativity is the long-term goal of the college on their STEM education.
Teachers of Leung Shek Chee College dedicate themselves to equip students with essential
knowledge and skills across STEM disciplines to solve real-world problems. To achieve the
college’s visions and goals of STEM education, teachers attempt to integrate examples and
content knowledge in a real-life scenario in this STEM activity, so that students can enhance
their scientific investigation skills by designing experiments on their own.

Target Students:
Secondary 2 students o _
The STEM activity is designed for
: : students to understand the complex-
Subject Integration: ity of climatic conditions in China
Science, Geography, Chinese and to investigate the effects of

history and ICT climatic conditions on plant growth
ZEARTBI A and food yield. Students would be

able to not only transform agricul-
ARfFERY  RESZLNANFLL ture with their innovations but also
7l > oA RO R EEE IR ARG LA 0 f How to model the climatic enhance their programming skills
W EENGRE - HEE  §HAETR with the Internet of Things (IoT)
BT BRI R A ENBR - How to monitor and measure hydroponic device which is modi-
plant growth? fied by the EAU support team with
PRtz g BB RFEAT—#M4E o Kb add-on components and micro:bit
MARE B MNLG  RitEnal$ic
% % E‘:'LJ‘ fi] ﬁg‘ Ao

o BAFREATE Y B HERES
B AAEFHBETY > wRARES
REERSAGERET R -

Objectives:

conditions of China?

Prerequisite knowledge

Teaching Resources:

selected parameters IoT Hydroponic machine, micro:bit,
e.g. temperature, moisture sensors, humidifier, heater, cooler
plant height and weight and LED lamp etc.

Measurement of various

o

7 o
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Relationship of STEM Learning Objectives

I
I

- |
Other subjects:
on, create and ' Chinese History
ototype Geography |

Engineering

Technology

products as tools
environmental

Keys:
Blue Frame: Major category
Arrow : Relationship between categories

B °
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Process of Activities

SRR ormaion Searching

Students research on the climatic conditions of five
regions in China and how the climates determined the
selection of crops cultivated in the specific regions.

02 P SliModelling

Students are asked to plant lettuce with the IoT hydro-
ponic devices, which are placed in five controlled envi-
ronments to model the climatic conditions of the five
regions.

03 ¢ DTYHTERT

The growth of lettuce in different controlled environ-
ments are monitored and recorded by students.

(VAN WAnalysis and Discussion

From the data collected, students investigate the effects
of climatic conditions and discuss the limitations of the
experimental set-ups.

(BX WA pplication of Programming

By programming Micro:bit, students would be able to
control the variables such as humidity, temperature and
light intensity and duration of the hydroponic device
accurately with add-on components.

06 I WDesign-and-Make

Students could design a simplified hydroponic device by
v themselves to enhance their hands-on skills.

: . N v — | ¢
e 2 —aa vl ¥ y £ Ay
LAl 'l ¥, T 2
P S Ly . 1948 s E N
. i f
|

Phase 1 was
completed in
academic year
2019/20

Due to the
Covid-19
outbreak,
Phase 2 was
delayed and
would be
completed in
the next aca-

demic year
(2020/21).

Please refer to appendix 4 for the activity material:

S2 “Food Smart:Hydroponics” Teacher Manual




Preparation for STEM Activity

Need Analysis and

into subject curriculum

Characteristics of the Project

In this STEM activity, students experience
the scientific investigation process in Phase
1 and the engineering design cycle in Phase
2.

In Phase 1, emphasis is put on the study of
real-life scenario examples and the devel-
opment of scientific investigation skills of
students. Students learn to explain the
selection of crops cultivated in the selected
regions with sufficient scientific evidence.
By modelling climatic conditions for culti-
vation, students can monitor and measure
the growth of lettuce by varying selected
parameters, such as plant height and
weight, leaf surface area, and root length.
Eventually, students are able to state the
relationship between climatic conditions
and plant growth after modelling and to

Co-planning Meetings
* Initiate various ideas for the
integration of STEM activities

Technical Support

* Design and improve the functions
of the hydroponic device by com
bining the existing equipment
and add-on components.

proposing explanations for the selection of
crops cultivated in their selected regions.

Phase 2 is designed for students to enhance
their computational thinking and hands-on
skills. At the end of Phase 1, students are
required to identify the limitations of the
experiment. To eliminate limitations of the
model, the EAU support team not only mod-
ified the IoT hydroponic device to be
enclosed but also adds IoT sensors and
tools to control the variables by program-
ming. Students can then apply their knowl-
edge of programming to control the modi-
fied hydroponic device. Ultimately,
students are asked to design and make a
simplified device that can model the climat-
ic conditions to grow plants based on their
findings in Phase 1 and 2.

Student Feedback

Students’ responses towards the STEM activity are quite positive. The following is the sum-
marized feedback on student interview after STEM activity:

Feeling and acquisition of knowledge and skills

* Gain a sense of achievement after growing plants in different environmental conditions

* Through the process of hands-on experiences, they have an in-depth understanding in
plant growth and applications of information technology rather than attempting to learn
about them from the textbook

* Enhance the learning experiences in which students can touch, smell and taste the plants
during hands-on experiences

* Provide students opportunities to make the knowledge meaningful and practical

* Design experiments and change variables by themselves instead of only following teacher’s
instructions

Team collaboration

* Enjoy working as a team with classmates
» Share data sets collected in different environmental conditions

* Enjoy discussing with teammates in order to figure out possible solutions

An all-round function add on

to the IoT hydroponic machine
to control humidity, temperature
and light duration.

Simplified version of
prototype for testing,
debug and demonstration

Plant grown by hydroponic
machine

. S
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O00000O0 fEta = P8

LED{& ) %

* WISRLEDKE IEAGGERE 2 HPin (B0 : P8) - it
PinHYEEER Ky = EEBR(SV)HF > LEDME(F & 5e+
}FE% » Tt PinHy EEBR Ry (ECEEBR (OV)IF - LEDIG(E &

= Arrays
analog set period pin P8 v to (ps) (@L:ll]

fElk Sz

Servo

T Text

o Game ‘ servo write pin PO v to
[ca] Images

servo set pulse pin P8 v to (ps) (@EELL]

on button A ¥ pressed

servo write pin P8 (write only) v to

on button B w pressed

servo write pin P8 (write only) v to @

LED{E
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LEDJE~ SR H B A

s LEDYZERK : 08

F5 fischertechnik &
outputs, 6 inputs

O /O board (5V and

o) 3.3V)
0000000

F5 fischertechnik 8

LED *ﬁ ~ \%,Hle.] *5 o outputs, 6 inputs

© 1/Oboard (5V and

o 33V)
0000000

uuuuuuuu

*% Serial

= . |

T

« SOFBEST LB LHPin (140 © P8) - (IRLPInY
TEAE TRV BT g A -
S W Piny R (SRS OVIS + TR
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FEF]~ BEREE A

<&L&% © P8
«&k4R + 08

F5 fischertechnik 8
outputs, 6 inputs
o 1/0 board (5V and

o 3V L
0000000

&Y
&
)
chl

micro:bit > > ultrasonic sensor
3.3V emmmmm 3.3V IEfB
[T VY

P( s Echo

P e Trig

o

F5 fischertechnik 8
outputs, 6 inputs
O 1/Oboard (5V and

(o) 3.3V)

0000000

FT~4miE
S TSR o EEFT () o

F5 fischertechnik 8
outputs, 6 inputs

o I/0 board (5V and ) w
(o] 33V)

0000000

en:

digital write pin P8 v to o

ESaAN — = = micro:bit > > ultrasonic sensor
ISZ N
DR R E 28 ~ 4R R e
ov 33V &

o

- P s ]
SRR ARRE THE Tsonar | o o
=

A Advanced m

J® Functions

Pins

o F5 fischertechnik 8
F Baial O outputs, 6 inputs

© 1/0 board (5V and
£ Control X-) 33V)

0000000
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#Alsonar]

A Advanced
S Functions

|
W i= Arrays

LT

4Lt ¢ IEfK
" B Ak

W YISLIEIR BRI 2 i Pin (B4 ¢ P8) ﬁﬁﬁﬁmpiné{g
EF R BER(SV)IY - BB i

W A i PinHYEEER Ry (REEBA(OV)H
BEIS R G

\

Activity 6.4 5% ,ﬁﬂz)faﬁ

M H F’f“ﬁ@)@%@)@
A7 Fmicro:bit LED%EmEE%E o

show number °

ping trig P1 »
echo PO » L

unit am «

Ay

0 3V

micro:bit > > ultrasonic sensor
3.3V e 3.3V IER

) T— VY

P(Q === Echo

P] e Trig

e , 4 ¢
BN s @ B

o

F5 fischertechnik 8

- %Q%%&ém*@ e outputs, 6 inputs
m RIESEH S 0 08 O /0 board (5V and

(o) 33V)
digital write pin P8 v +to o

0000000
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F5 fischertechnik 8
outputs, 6 inputs
I/O board (5V and
33V)
0000000

o
o
o
o

g2 9
T F
2 =
= =
AT
o
o
B
WC
s <

GND3EHEESVE] -ve

VCCIEEESVAY +ve

o
o
o
o

FS fischertechnik 8
outputs, 6 inputs

I/0 board (5V and

33V)

0000000

PO v

s
-
o
°
L]
v
-
o
O
~
]
s
n

show number

f& Functions
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