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2 37 p & Learning Objectives

S SCIENCE
- WEBLBARE SIS T LT R S
Know the life and achievements of scientists such as Archimedes and

Newton

- ;,ﬂ;é r‘THz:tk’} R IRE LI?‘_J z M 44 F"ffvf. /-a-:-J

- AT S REY TR ARIFS L, 2 TAEY 2 L G
3
Able to find some example of using the "Archimedes’ Principle" and
"Newton's Third Law" from daily life

- B P LERRESERHE AL Y 0 AR TR
Use a closed circuit to rotate the propeller to generate wind power to propel
the thatched boat forward

T TECHNOLOGY

CORER LR B 0 B kRl F Ry
Can use suitable materials and use laser cutting machine to make the
thatched boat

- W E-MERLTR R B 0 T E RTA DR A
Can make a high speed thatched boat and sail in a straight line

- %’_ LA Y —f,]_éaﬁ_‘f:r el IS ;@’/113;]%
Use fair tests to find the shape of the bow that is good for sailing

P.1



E ENGINEERING
- e fI* AutoCAD g Rl1 & kK2 HFrgd g H 4o ensh A2 = ot
e
Can use AutoCAD drawing tools to design and draw the size and ratio of
the thatched boat accurately
- BRI E T R T AT ok
Improve the sailing performance of the thatched boat through testing
AART
- REERH L E TR (ZRFR) kmm TS 2 wd
Can read the story of "borrowing arrows with thatched boats" by reading
classical Chinese literature books- “The Romance of Three Kingdoms”
<R B RIA N RRE
Can design thatched boat with the content of the script
M MATHEMATICS
- EEFEEET R KK E RO
know how to make use of density calculations to design appropriate

thatched boats

P.2
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https://www.chiculture.net/0813/html/0813d01/0813d01.html
https://www.chiculture.net/0813/html/0813d01/0813d01.html
https://www.chiculture.net/0813/html/0813d01/0813d01.html

Han Dynasty battleship

In the Han Dynasty, the naval division, which was dominated by ‘l6u
chuan’(## 4;), was already very powerful. In a battle, more than 2,000 ‘léu
chuén’ and 200,000 sailors were to be dispatched. In addition to the ships in
the fleet, there are various other warships, including the assault ship ‘xian
déng’ (s %) at the forefront of the fleet, the long and narrow warship ‘méng
chong’ (% ) used to impact enemy ships, and the fast ship ‘chima’ (# 5 )
etc., as well as ‘dou jian’ (F4%) and ‘zou g¢&’ (4_47). During the Three
Kingdoms period, these warships made great contributions in the famous
battle of Chibi (7 £&) in history. The general of Sun Wu (¢% £ ) ‘Huang
Gai’(% %) led dozens of fleets consisting of ‘méng chong’, ‘dou jian’, and

‘zou g&’, defeating Cao Cao's( ¥, #%) fleets.
Source: Ancient Chinese Ships
https://www.chiculture.net/0813/html/0813d01/0813d01.html#

zOu g¢ 4 4 méng chong %

e Toe Fiq & /
3
N
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https://www.chiculture.net/0813/html/0813d01/0813d01.html

#£ 1 [ # Situation of the inquiry:

F— e — e —

(Faps) LARe L 2 ¥ (CWFR) ¥ - BE -

(Ris ) €2 WAL FALDF Liff 35 nf S0 %ot
a‘%“’i("f’*L RESEAE) PR B R - R B L
CATRFRZA7 Bk FAFAFE FHERALT LSRR
Ro#1 -+ EX Fﬁﬁf’“%“’ﬁiig;\i%m“f%;o

T e et A §_E R en? i ddy n\,uﬁi‘i(ﬁzﬁr A g5 0 R il |
TSR dy > e FE B R ] AT o
"Borrow arrows with thatched boats" is a story in China's classic "The
Romance of the Three Kingdoms"."Borrow arrows with thatched boats" is a
famous story in the Battle of Chibi. The request for making arrows was
intentionally made by Zhou Yu (making 100,000 arrows within ten days). The
clever Zhuge Liang realized that this was a treacherous scheme, but he calmly
stated that "it only takes three days". Later, in a foggy day, Zhuge Liang used
Cao Cao's suspicious personality and send 20 thathced boats to Cao Cao’s
fleet. Finally he borrowed 100,000 arrows from Cao Cao.
What exactly is the shape of the thatched boat? How does the boats collect the
enemy's arrows? Make a modern thatched boat to appreciate the wisdom of
Zhuge Llang




7% Information searching
FET M ERE R IR BI O HTHE BN R AEF AT D
RN TR & TR R A2 B T AT LR

Students can find information from books, CDs or the Internet. Write, paste or
draw in the box below. (* Information: close circuit, the shape and structure of

thatched boat, Archimedes’ principle, etc)

7k &k Sources -

g Rt bR FAANEPE? Ao eV

Which information will you apply in your design? Puta  in the box.

[J%F A% The shape L4 5 R I The scientific principles

[ 174 * The functions [(1H % Others -
P.6




#I2:F B Mathematics calculations
BER IR UF R Al R kL s ke k § AR QAT B

FoH T F

If we vary the volume of the materials of which the boat is made, do you think the
floating effect will differ? Try to find the information below on the Internet.

D = 4, € € Mass of boat (g) +4, & #8 4 Volume of boat (cms)

)

<31 PRtk T o If D> 1, the boat will sink,

W

D
"D} 1 PP RL AR o If D < 1, the boat will float.

M

BARF et mE g (4 AF 2ATH 290 TH £~ B et

W) : Y g

Weight the materials of the boat (including the wooden boards, 2 AA batteries,
the battery box, the motor and the plastic bottles):

It is approximately g

(7 & * 3+ 5 %224 You can use a calculator )

4ot 2 i 500 = 2 B4 T4 K D= g+ cm?®
If boat’s base is made of two 500 mL plastic bottles, D =

do% * 2 % 1 R iTa; K o D= g+ (;m3
If boat’s base is made of two 1L plastic bottles D=

AR ek DR AR]) o ARG A EER T .
What | found: If D is (greater / smaller), the boat is more likely to float.

R EUE CEEY-¥T RN P
I will use to make the boat’s base, because:
D: — Lo

% s
N &
T i SO
P.7



o L pi# Fair Test
T RATE AR AT kB b ?
Situation of the inquiry: What shape of the bow can produce the highest
sailing speed?
¥£ 7 & Inquiry activity:
1L e TRRERRIFY T34y ) ik a7 &
zxli' M
Aim: Examine the relationship between the shape of the bow and the

sailing speed with the help of fair test

2. BRI A BtapE B )& S VIR S L
Hypothesis: | think the bow of the ( ) shape helps sailing
best.

3.3+ % # Controlling variables:

€ P hF| % Variables:

7 % en%F] & Constants:

P.8



4.;p) 2% Test:

Ap B A w3l w32 wit 3

PR R | ApEpE = 44 | AE R E R
e A G o G /N G L Gk ( )=(C )
. F By LA KU E () Tl

R R A DB (PR3 4 R) -

The shape |Design 1 Design 2 Design 3
of the bow <
Rectangle Triangle Semi circle
Time of ( )min( )sec |( )min( )sec ( )min( )sec
sailing

5. Conclusion: The best bow design is (

because

The result of the test is (the same as / different from) what | hypothesized.

P.9



%\R?;Ll f2 Engineering design

mEERF AT 1 v ke R R R b Eehd .

You need to design a "thatched boat™ and use it to assist Zhuge Liang
to collect the arrows from Cao Cao.

ARGHRY TR 43 b2 FHEF &7 6 iz

BR e




BB M NE 4 thigd

AR e
Unique design Can load heavy objects

RERERF io R B AT
stable assembly of components Can sail in a straight line

CH8liv N34y B TFIIE 2743 2
Difficulties and solutions during making the thatched boat

g2t 4 e pE A end) g Difficulties:
oh A% 3 EERERe LY
Design the shape of boat Assembly of components
AUtoCAD g & #ic i e * 1 E kg #

: Application of AutoCAD software Use of tools

: §2;4- ;2 Solutions:

P.11



%] iviE 42 Production process

# 2% Step W& Diagrams

P.12




# 2% Step

W& Diagrams

P.13




X 45 ip]3& Testing the warship
oy eh fEp 4 b TV B Puta vin the suitable boxes.

5
# 4 & E Power unit

~FEERESPFETIR B IRD - i can % i cannot
Connect the close circuit suitably so that the motor can rotate.

~Hd A KR XA il > S A LRI it can % it cannot

Install the power unit in a suitable place so that the thatched boat is well balanced.

~HEREEEREGPF AL Aok 4 > aF R4y wiE o i can 7 & cannot
When the motor rotates the fan blade, it can generate sufficient

wind to propel the thatched boat forward.

7 £ 22 % Advancing effect

~FAC R NERER R it can % i cannot

The thatched boat can advance in a straight line without turning.

~E A ET R G TR e (TR o it can 7 #v cannot

The thatched boat can float and sail smoothly.

Fef7 % & Sailing spped
FAp T 3 of BaARAT R & P A ( )& ( )EZ
The thatched boat takes ( ) minutes ( )seconds to sail 3 meters.

A ez 238 P Items | have improved: ¢z % p =7 Objectives of the improvements:



A N3tz 5 Self-reflections and evaluations
1.4p % B Photo album

ok b (e Soendp

Photo of the product

FREL BT S R
Photo of you and

your product



2.1% 5B 41 F ks > The most outstanding part of the product :

O
H

4y ¢h#b 4] The shape of the thatched boat O 441 Materials
O w0 i&»c% Advancing effect O %-k»z% Floating effect
O # &% % Eco-friendly O = -t & Dimensions

O H % Others:

3.4 ¥+ e BL Difficulties faced during production:
O % ¥ &= % Fanblade installation 0 1 £ #:& % Use of the tools
O # & $ 3L Materials collection O % %2 3 & Parts assembling

¥ 45 b A2k 2+ Shape design of boat O H i Others:

D.ABBEE P » vRiEE 3 REAR T #25 A7
Which part of the activity makes me feel successful most?
Why?

P.16



F 282 3 Reflections

Al iTigseY o Je mE e Y pEFFEI o
Colour the stars for what you have learnt during the production process.
S SCIENCE
PACE T E TR E I

Know the life and achievements of scientists such as Archimedes and Newton
*Eﬁi&;ﬁ: TRAAEFS 232 2 T2y

Understanding "Archimedes’ Principle” and "Newton's Third Law"

7
L=

\\\

*é‘éé@if«v‘ HdEr THANFS 232 2 T2qy - g ) aib+
Able to find some example of using the "Archimedes’ Principle" and "Newton's Third
Law" from daily life

SCE B E RIS A b 4 R i

Use a closed circuit to rotate the propeller to generate wind power to propel the
thatched boat forward

T TECHNOLOGY

DAL ER e L S L

Can use suitable materials and use laser cutting machine to make the thatched boat

SO e AT R A 0 X R D R AT

Can make a high speed thatched boat and sail in a straight line
*% LA I =P 4.4 ﬂ} (T gy Y A%k

Use fair tests to find the shape of the bow that is good for sailing

P.17



E ENGINEERING
*E‘E F1* AutoCAD g Blx & kK32 By B T dyaneh 4|2 2 b §
Can use AutoCAD drawing tools to design and draw the size and ratio of the
thatched boat accurately
*E‘E LU R LA S W S S
Improve the sailing performance of the thatched boat through testing
AART
SRS ER AL e S A (CRFE) RmB T F R E 2l
Can read the story of "borrowing arrows with thatched boats" by reading classical
Chinese literature books- “The Romance of Three Kingdoms”
fofie E A F R R
Can design thatched boat with the content of the script

M MATHEMATICS

PAG T I R TR St e
know how to make use of density calculations to design appropriate

thatched boats

P.18



. 2 - - ol o
4 &% < 4 Daily life magnifier

Observing your surroundings with a magnifying glass

WA HAEY 0 TR AR 0L, 2 TEN Y 2 AR SiblS

Try to find some examples in our daily lives that apply the Archimedes’ Principle and

Newton’s Third Law.



=8 8LiF Comments
fips A s P ACEREIY - Bed kAo
Write a short essay about your learning in this STEM activity?
Fop BT ARl g1 TR o LR
Paragraph 1: Introduce your preparatory work and the ways you gather your ideas.
FOE AR R AW ITEAY R EBIET o § P 8 H A FELE ol fR L
Paragraph 2: Share the most memorable moments during the production process. What difficulties did
you face and how did you deal with them?
PR USRI ER BEE AR BAARWTERLY F AN e PR
Paragraph 3: What have you learnt in this activities? Do you have any expectation and objectives in
your future projects?

10

15

P.20



= & 3 2 Peer evaluations

F & 4 £ Name of classmate : FrOp etV o

Put av in the O.

=iz 38 B Evaluation items

LpFagRfoesnd® karFk My classmate can organize the
data collected
(™)1 2 3 4 5 6 7 8 9 10 (%3)

Lowest O O O O O o O O O Highest

2. b B R fole s 1 kR My classmate can organize the
data collected
(™)1 2 3 4 5 6 7 8 9 10 (.3)

Lowest O O O O O o O O O Highest

3. B H i FR{re R k¥ kehF o My classmate can organize the
data collected
(™)1 2 3 4 5 6 7 8 9 10 (%3)

Lowest O O O O O o O O O Highest

4. §F w FR e mu f F ki y classmate can organize the
data collected
(™)1 2 3 4 5 6 7 8 9 10 (%3)

Llowest O O O O O O O O O O Highest

5. F & i @ fole m i F ¥ keh T F My classmate can organize the
data collected
()1 2 3 4 5 6 7 8 9 10 (%3)

Llowest O O O O O O O O O O Highest

6. Ip & i FRfremu kF ka4 My classmate can organize the

data collected
()1 2 3 4 5 6 7 8 9 10
Lowest O O O O O O O O O O

(%)
Highest

P.21




& 3 % e Parent’s Evaluations
FPERBBFILXSTEM BV thd R 6T 2§ hgfap 4 TV

Put a v'in the suitable boxes accordin

to the child’s performance.

i+ 38 P Evaluation Items

¥* 2 4% 3B Performance

2B
Excellent

&I iRE
Good

7 By
Needs improvement

¢85V
Learning
to learn

1% 7 R iS40 R T
Can use different ways to
collect information.

2. pEEF = STEM
pEEP

Can finish the booklet
independently.

1. fFEr»Em¥1ir
Actively participate in the
whole process.

F¢L7
Learn to
live

1.0 REPF » &t 3 B F L f2
A3 FARAFE
Seek help when facing
difficulties.

2EPXPEEY R
Planning the study time
appropriately.

¥ & 8 A Comments :

- =
- <

7

l

N
N
\

\

N\

/éiiﬁ%

, / Parent’ s Signature:

o/"

v

pP.22




i md Bd Wi WA WO WA WO WA WA WA WO WO WG WO WO WO WA Wi WO WA Wd WA Wi WO Wi Wd W Wi WO Wi WA Wi B
mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr mr

Ll S

K= r2 s 2
EA) "l <At w1

Teacher’s evaluations

& Category

&g Criterion

% Assessment

IRndph|Fvny |[ARERMEY
¢ ¥4 & |* Needs
Excellent |Good improvement

BT 4
Cooperation
Skills

1. % ¥ # A Appreciate others

2. F & & {7-] 1 i¥ Work effectively in a
team
3. ¥ ® & * Negotiation capability

s BRI
Communication
Skills

1. HE* g Ed
communication methods.

7# The use of appropriate

2. B B2 LT AEp e LA Use
accurate and appropriate information to
express their views

3. F o amF EHRPE
systematically

Organize content

ﬁl] 1% 4
Creativity

1.72 /4B 88 ¢hit 4 Problem solving skill

2.4 % 9is B Attitude of creativity

4. AR X £ 2 R Creative thinking and
strategy

FE A A
Critical
Thinking Skills

1 HARF
Making use of the collected data to explore

EEHEYL

2. HRH TR EHE

Make judgments on the gathered information

3. KFHZ s 22 p o g
To form views and from the data collected and

knowledge constructed

Er FRPHR
At 3
Information
Technology

Skills

LE s @ FRAHR

Effective use of Information Technology

2% TRAPEKLFH ~ e~ AR EA
# # Use of information technology to find,

absorb, analyse and process the data

P.23




3T FRAHEAEFp EYV IR Develop a
self-learning habit through the use of
information technology

gy
Numeracy
Skills

L $EYE ko * o2 El
Apply the knowledge in the daily life.

2.% ® ¥ Data management

Taking accounts of the materials inventory

4

7251 3L e

4

Problem
Solving Skills

1.# ¥ 3 M 7 ¥ Data analysis

2. BB LA EEARE
Use the most appropriate method to solve
problems

3.¥ 31 * % 2 3z Examine the effectiveness

po3vg G4
Self

11 e f#{-a & To work actively

2.2 T enp o PRldriFd kS PR
Setting objectives, plans and

actions appropriately to achieve their

Management |goals

Skills SHFEREEF - 2&H 8 FTh
Know how to manage time, money and other
resources
1. I F Y %
Enhance learning effectiveness

By 2. RAEVHR
Study Skills Enhance learning attitude

3. ¥HEAY 4
Master study skills

P.24




X FHE Y T 5

rrr‘

/l

Product evaluations by the teacher:

L

Criterion

At B R

Not
shown
in the
product

X

Needs

iImprovement

‘% I% RN
Good

2R R

Very
Good

B4

Excellent

7 & R
Sailing
performance

¥
Outlook of
the boat

.\_L k* *ﬂm

)Ez ¥R
Design can
reflect the
original plot

FERER
)
Eco-friendly

P.25




=4 BB Assessment Guidelines :
1.3% 3*+ #) Design of the model 5 & Marks

1-2 &~ Marks

3 & Marks

4 2~ Marks

5 & Marks

RRgE TR
WA #has ., B &
T

Can draw only
part of the
model and the

o SR AL L P
W - ||
¢ ardekl b )
Can draw only
part of the model

iR A TF Bk
W ey 2 WL F
oo T iR
Can draw the
entire model but
part of the

RS Rty
E RN IS
P o
Can draw an
accurate model
with detail

drawing is and information information is not | information such as

untidy:. such as materials | clearly provided. dimensions and
and dimensions is materials fully
not provided. provided.

( )& Marks | ( )4 Marks ( )4 Marks ( )4 Marks

2.9 iT/;n 428 Steps 5 & Marks

1 42 Mark 2-3 & Marks 4 & Marks 5 & Marks

PR giTn Faalgirng FaxsRiEns | K duiens

AR - B (WS BB | BAT OB WNBIRLE

TS L AE A RAKQTE | Lo R AFHUTE EFREFor 4

BieEAIAF | 2T A H O f2 27 Forend fa A HH TE AR -

# Can only use
1 step to present
the model
making process.
The presentation

Canonly use 3
steps to present the
model making
process.

Readers can only

Can only use 4-5
steps to present the
model making
process. Readers
can understand it

B R Briaik
Use 8 steps to
present the

model making
process.

Is very unclear. | have a roughidea | clearly. Readers can
of the making easily understand
process the details

( )& Mark | ( )4 Marks ( )~ Marks ( )4 Marks

P.26




3L § %+ % Outcome of the activity 5 & Marks

1 & Mark 2-3 & Marks 4 & Marks 5 & Marks
PREhi R BIREEo | Ad g e | R EWEERH
Woesn 2 | oEdodn 23D wEAEN ko F |+ F R
x KoRBRAFRPF | FEFy FE eEED KT

feaseenie s & | XA 3522 Ractr & 1 4g10%
Cannot present ke Can present the =% kR PR

the outcome of

outcome of the

the activity. The outcome does | activity in a a
not have enough well-organised =
details and the manner. Can concretely
contents are not express what has
well-organised. been learned in
detail. It shows
that there has
been deep
reflection of the
activity from
multiple angles.
( )& Mark | ( )4 Marks ( )4 Marks ( )4 Marks

P.27




%38 Awards :
B E XL T PR
The best sailing award
B i 3 4 b | AR
The best shape award
B i3 B g Rl B2
The most eco-friendly award




-

T battery ## £

\_

W4 plastic bottle &% straw

5 £ motor b v

N2 D) (N
;}‘P;E‘—'—

switch box T % electrical wire

A 4 wooden board

propeller

~

/

-~

R4

1 # cut B8 connect

£z /£ remove &% install
# @ colour #iE select 484 inlay

A fix Z:Bsstick # & check
W cut out 487 bore

\

J

~

s 85 hammer 42 -F saw

N

T

|

% 7} scissors AAd& color R ruler 3 B4 safety
glasses #&ZEBE glue gun E4E drill

%] 71 cutter #4- pliers 3% 77 screw driver

B] 4, compasses

~

P.29



