—R—-_—%F - 2

WAERR B R (T AR, ) HEEN e

BELERIATEHEFH
Uk E STEM # F
(MA0621)

MPHF A
2021 %F2 A



HEEISTEM A BRI B 1R

¢ ERE ﬂ?ﬁ'i&%l HIEFEELET
RENMBEER  TRABEENES
H e - LXEMMFHEIQEEE%EH FTE
Mriss - BEHIRSHREEMHR
R e -

¢ BEBELESMERAEEATRAERVEE
7] BEEE_ T BEENE
=77 - EMERREIERE ) - LUKE
P B s BT S A ER (R S XE -




A= FX 2= L\ e B (= )
E & E ____ == ;E E -¥T
PoBa)+ 8 ERIReRIE

RiEEEME @ IR ZTiIHPI0VEE - DABCSE2EFEE i -

FERMBENBREL -

i_LéaEl“\ %ﬂ_'j& gﬁﬂjﬂg \&
BT ETHEEN le=s

4B
HD

FEAER

B2 T'tmia\

z 8 z £ [F
i ﬁgﬂ&'i% | RESR Alfamnag

BIEERIIREE

p— EEEE@%E;H‘] rm
STEM W EE A NE - BEDNE (BEHERL L

IRRERENENS) « BRRE RS (0NN

-5

_____ Ll ___ LI L LA LA ____L_-__ e
MERRIES : EZTTPHENH - 5P) \ .
| STEM #BNENRESS - BERNS (OFRELARNAREIENS) - BRREXSE(BEEMS ke
3 R
iy i BA _ wmwn
= = HtEKR s - BREERMNEEN
B B =
=k
}\ngﬁ - IR ER N
= ‘ - Bl H
- BRRITEEES
Bl BARIREN
. BREEED
- BB
- R
DRREEW L
ool
[SihETDREEAS B RETD XD 53
INEE N EES R & A EEB% 52 SRR




AN

22 17 12 ] Y AN R
B - Wirfbén
SAFEA &05E e

X AERYBE

BEZTAT

G
Kt

SEEBIE) - #RIEENE
1 KR B T
AR - IR

7 F6E B Bl



AT LD | e e ¥ 2
M EAR
R
23w/ e tes

FHERE

R



Himik/
%




W@ﬁﬁﬁﬁﬁﬁ]

A {El = T
foit—
BT (e
EH

B

BRI SR E M
FRAVERE TR

fE
17 e B R B R A S AN [H]
B AR E TR

RBUE
B2
ﬂ:'-l — ?

HEHB

MREB

B 4a
= o F=HE RS
BB EE

BEaETE
o — L= == ) -
BETTE

——ﬂ_’/’///////




ETE STEM B

i)

M
E
T
S

https://www.edb.gov.hk/attachment/tc/curriculum-development/kla/ma/res/smn_21.pdf




METS

M DIBIEREEEERERIES -
HEmiE—5 R ERERIRIE

CTI

E: EEIREMEE - ARaTHEEEFT R IR
T: AR SEREERIEMTELE

(E23E E R BRI £ )
S: MAERE—TEREMHBEABRIRRIRR




1

BRASTEMZ B/ " 1&Erf , 5T

................................................................
"

Promotion of STEM Education by infusing Mathematical Modelling
into Secondary Mathematics

2021-22

R HEZREAPBHERLGER STEM #B




Mathematical Modelling
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Mathematical Modelling ...

e authentically connects to the real world, starting with ill-defined,
often messy real-world problems with no unique correct answer.

e is used to explain phenomena in the real world and/or make
predictions about the future behaviour of a system in the real world.

e requires the modeller to be creative and make choices,
assumptions, and decisions.

® is aninteractive process.

o There are multiple paths open to the mathematical modeller and no
clear, unique approach or answer.

Annual Perspectives in Mathematics Education 2016: Mathematical Modeling and
Modeling Mathematics, edited by Christian R. Hirsch (NCTM 2016)
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Example 1 Paper packed drink

Task 1

Unpack a paper packed drink. You should notice that it is formed by
folding a piece of paper.

=
Task 2

Use a A4 size paper. Fold it into a half and stick the three open sides with
adhesive tapes.

Fold the paper to make a paper box as shown in the figure.

Calculate the capacity of the paper box.

6




Example 1 Paper packed drink

Task 3

Make another paper box, but with greater capacity.

How you choose the dimensions? Why? Explain with words and/or
diagrams.

Calculate the capacity of the new paper box.

Task 4

Design the paper box with the largest capacity. Show you design
process.

State the assumption you used in the calculations, if any.



Example 2
he Traffic Flow problem

At which speed should cars go in order to maximise the flow rate?

Assumption: a dense traffic on a single-lane road.

. . v
Question: What is flow rate? F=——

[+d

y RN

Fixed point A

Chapter 6: “Advancing the Teaching of Mathematical Modeling: Research-Based Concepts and Examples”™ by Werner
Blum and Rita Borromeo Ferri. In Annual Perspectives in Mathematics Education 2016: Mathematical Modeling and
Modeling Mathematics, edited by Christian R. Hirsch, pp. 65-76 (NCTM 2016).
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Fixed point A

Consider the following typical stopping distances to model the distance between two cars.

Typical Stopping Distances

20 mph o = 12 metres (40 feet)
(32 km/h) Eill or three car lengths The distances shown are a general guide. The distance will depend on

your attention (thinking distance), the road surface, the weather conditions
and the condition of your vehicle at the time

30 mph e T = 23 metres (75 feet)
(48 krvh) = i or six car lengths _ N " -
Thinking Distance Braking Distance
40 mph e an = 36 metres (118 feet) 2 4
64 km/h) or nine car lengths PRGN car ot = d marse i oy
50 mph = 53 metres (175 feet)
(80 kmv/h) S or thirteen car lengths
60 mph o
(96 kmvh) 18 m
70 mph = = = 96 metres (315 feet)
21 m 5m
(112 km/h) = £ or twenty-four car lengths

=73 metres (240 feet)
or eighteen car lengths

British highway code Rule 126

Source: https://www.gov.uk/guidance/the-highway-code/general-rules-technigues-and-advice-for-all-drivers-and-riders-103-to-158
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