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Foreword

Welcome to the 25th issue of the School Mathematics
Newsletter (SMN).

The School Mathematics Newsletter (SMN) is for mathematics
teachers. It serves as a channel of communication on
mathematics education in Hong Kong. This issue involves
various articles written by academics and teachers in different
areas, including academic insightful views on Mathematics
education, suggestions of effective strategies in learning and
teaching of mathematics on specific topics, implementing
school-based STEM education, computational thinking in
mathematics lessons and articles related to mathematical

modelling, mathematics game, the history of mathematics, etc.

In the existing education system, mathematics teachers are faced
with the tremendous challenge of teaching students of very
different abilities, motivations and aspirations. To meet this
challenge, mathematics teachers need to equip themselves with
necessary mathematical skills and teaching strategies to cope
with different teaching situations. We do hope that all readers

will find the content of this issue informative and stimulating.
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The Editorial Board of SMN wishes to express again its
gratitude to all contributors, and also to the fellow colleagues of
the Mathematics Education Section who have made good efforts

in producing the SMN Issue 25.

SMN provides an open forum for mathematics teachers and
professionals to express their views on the learning and teaching
of mathematics. We welcome contributions in the form of
articles on all aspects of mathematics education. However, the
views expressed in the articles in the SMN are not necessarily
those of the Education Bureau. Please send all correspondence

to:

The Editor, School Mathematics Newsletter,
Mathematics Education Section

Curriculum Development Institute

Room 403, Kowloon Government Offices
405 Nathan Road

Yau Ma Tei, Kowloon

email: math@edb.gov.hk
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o T#% § %3, (mathematics as common sense )
B BACEE > BB A EE Lo Hm BiEa s B PR AR
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FIPRFRE) I F NP BT L RERE o TFH
"¥ v Ese AR R
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sense (¥ 5 H Y edcBl, € S B ¥ FRGHES
4% — @ % (anchoring ) =% B & 48 i* (objectification )
(Moscovici » 1981 » T 192) = # 2 4 5 b ¥ 88 chik &
3% q}{lﬁ? | * common sense i i F * g poit g

T fonsin EEME KA RBIeRY AR hE S
( make the unfamiliar familiar ) (Keitel & Kilpatrick » 2005 »
7oO111)
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(problem solving) % # % (reasoning) it # 93 = /2 o &
BLRVSRNA L TR UM E 2 R LR R R B
Bt ¥frs RGN FRERFIF AL Pehgiz> &
ERE A LR B o F L8 %5 7*Jo Boaler ,T*u
HiEEE T K4cgg ¥ HF Y % (Low-floor High
ceiling Tasks ) K|FTY & - =5 4 FAENEE 4 5 4 (Boaler,
Muson & Williams, 2017 ) 4 - LHRAER2 AR 825 ER

e r g E 4 KL g Y

4 Jo Boaler % 4 chFj 5 K-8 &5 (Fx eI v ) K- Mg
A 8L % B 98 Y 2% (Low-floor High ceiling Tasks) © 7 248
# —‘F,k » ¥ rLf P https://www.youcubed.org/ % Jo Boaler, Jen Munson &
Cathy Williams % % (Jossey-Bass %) & Mindset mathematics:
Visualizing and integrating big ideas ,% 7 (¢ GradeK % Grade8 : -
Be— ) o
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[1]

[2]

[3]

[4]

[3]

WEZ -~ F¥ 1 (2014) o (EFRIFESK) 5

At K HRAL o

HALHE BRE (2017) o (HF KT H Y AR Py 5]
AP REEPEYNG) o Ak R ER
g °

Boaler, J., Muson, J., & Williams, C. (2017). Introduction.
In J. Boaler, J. Munson, & C. Williams. Mindset
mathematics: Visualizing and integrating big ideas (Grade

4) (pp. 1-15). San Francisco, CA: Jossey-Bass.

Polya, G. (1954). Mathematics and Plausible Reasoning
Volume I: Induction and Analogy in Mathematics.

Princeton, NJ: Princeton University Press.

Polya, G. (1954). Mathematics and Plausible Reasoning
Volume II: Patterns of Plausible Inference. Princeton, NJ:

Princeton University Press.
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(2]

[3]

Chapman, O. (1999). Reflection in mathematics: The
storying approach. In Nerida Ellerton (Ed.), Mathematics

Teacher Development: International Perspectives. (pp.201-
216) West Perth: Meridan Press.
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[1] Pytash, K. E., Ferdig, R. E., & Rasinski, T. V. (2013).

Preparing teachers to teach writing using technology. ETC

Press.

[2] A% Bh g (2017) o (BcH %78 ¥ 455 ety ]
RAT B REFPEVRE) - BB KT

T TH

BriRQR019)F FEYRESEA e A2 He FHT
WA R IR o LB
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6d90b282bafe/
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LERELLGAETER-HRE AT - W T RRT
5,6,7,8,9,10,11,12,13,14,15,16 * 4=fr 2 ~ 4pk5 3 21
A B ?40-5,-3,-1,1,3,5,7,9,11,13,15,17 ? iz R 25
BT X &7 o+ = & 0w A 'E

1

www.mathsisfun.com/pascals-triangle.html
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ol

BEN f{ R io oz b (A EEF
o4 TRAERgE P B RT R £ 6
Lh THEZ MR ) > BEMPEY ) o iR e e

P (EFEgER) - o

PR (1992) o (EFEgHER) o (FBIE) 0628 0 96-
109 - B 542 (%) (1997) - (E « WiF 2 FBF x7) (F
227-252) o St 4 FAURAL o
http://web.math.sinica.edu.tw/math_media/d162/16216.pdf
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e
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B

Aot B 1 EBHE IR KT E YR RATEDG o & 20
T AP 84 - L@ % =%t (Four-Figure
Tables) £ 735 « 4B ¥ Fh (é\fﬁ;é‘iﬁ%?ﬁ& TR )
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%%f‘;{#ﬂ'r ’ é:/z-': é’u'g’—rik‘fr]’% F oo A2 \I%ﬁ%: ?ﬁl}béﬁ-@rfi ,
FREmAHETRT LB

GNU Octave

MATLAB #_% ®] MathWorks 2 & 3} 5-enfs £40i > 7 045
Febfar R ERNIEH o FHAri B P LR LT
Tl g2 o FP A PFR R R 2 LAY g AT
22 MATLAB 4 % ° Octave! #_}* 3 & v* i (7 (B R i o
HRBg3 145> 1988 & » mHd ¢ - ¢ F;'r”s:é"‘ﬁ John W. Eaton
2 EFF~ 2 REE N Y 2 % B 32 Octave Levenspiel (1926-
2017) & % > Octave #1345 GNU i * = R4 ik 30 cnff IR
oo dp s R A RE MATLAB A3 » LY §42 R
P Y 0 dvd - AT e

G-k &) x| GNU Octave it &%

(T EAFEBTES  BAFEEH)
> plg load symbolic
ZFEyms X

2EIEY B (x + 1)(x +5) == expand((x+1)*(x+3))

ans = (sym)

2
X +6%x+3

$EARASE | BKFBET +7x+12 > factor(x'2 + Tox + 12)
ans = (sym) (x + 3)*(x + 4)

1 2B 4 nb https://www.gnu.org/software/octave/index e
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GBI & #45 GNU Octave st &5

(LT &R AEHTES - BRAREES)
=> pkg load symbolic
FFsyms X

FEALR Bx-6x+13=0 >> solve(x"2 - 6%x + 13 = 0)
(B4R ans = (sym 2x] matrix)
[3-2¢1]

]
[3+2°T]

REX R Bxt-3x+2<50 == solve(x™2 - 3*x+ 2<=0)
ans = (sym) And(l <=x x<=12)

5 2 7 1 S A-[2132.27]
s s+£(3 z)x(l P | SRS
-2 2

}}A*B, S

ans =

[=]
=]

b -1
=

=
=3

e #Zsin (21) >> diff{sin(27x))

ans = (sym) 2¥cos(2%x)

A #fZdx (ggmia) | o)

ans = (sym) 2*log(x)

% 25 # ful VI —xldx > int{zqri(1 - x"2), 0, 1)

ans = (sym)

pi

4

# - 1 GNU Octave 3 & # &

MiniZinc
PR RS R - A R F ﬁ;:jﬁé Gldef— L 3 42N g
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MORE=MONEY & &~ 3* 4 = M ONZEY
A 0L 9OHY - BHEF > AR i — ¢ TG

S AP RE BE e FA A

2 HkF o BENI o

Bl F e AR 5000 R R o G Z AR S A
B C> & A5 T 321 %434 =% 249m;mr3%iéﬁf_%.
TIPS ARSI EEZL R AGET L
5000 = 0 4 RiF o BAed - BEEE &) % %2 5000
B FA T AP 1 & 5000 & ~ 2 k0 FE e
ARE- £ & 0 N EE F AT pRAR ] A%

RS AR R R ST 'i}’p“ 32 (Constraint Satisfaction
Problem) BT AHA G - ¥ E (Variable) » = BRER
e dpsci (Discrete Domam) Boift (bldo R B E o @ A
WEELRE) L H O APFIRESIE AR
Xd (Constraint) e ™ F A3 5] ¥ % B E> N LAT

4T
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Bl 1 E g

1. E,N,D,O,R,Y £.0-9 58> S v M &_1-9 ek i ( 7]
= SITMEFw x#cr 57 #cihy RHF A T
= 0)

2. SSECN,D,M,0,R, Y & & % % (Pairwise Distinct )

3. (10008 + 100E + 10N + D) + (1000M + 1000 + 10R + E) =
10000M + 10000 + 100N + 10E + Y -

. -/}JF
?fiiférawA B> Cmﬁﬂﬂz 5 NANB-NC- & f 4
5 3212434 2 249 -

1. NA ¥ #dc 3] &5 0 #+ & 5[5000/321]=16 (
A RATRE 9l NA Bk B84 x )

NB . #c > ] &5 0 B+ & 4 [5000/434]=12 -
NC £ # > ] &5 0 B+ @ 4 [5000/249]=21
321NA + 434NB + 249NC > 5000

4 321NA + 434NB + 249NC b | & o

A

B RRRARBEF R AN - R R
¥t (540 MATLAB & IBMILOG) » 2if& d137
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BB S E o I K f A %2 MiniZinc? » i&8_d JR M

5 pRx g (MonashUmvers1ty) B PR AR B e 12 > 3F
FHEDRE Bl- 2 Bz T oo

var
var
var
var
var
var
var

[cNoNeol NoNoNoN 4
© O WOOOOoo
<TVO=EZTO=Z2mMwm

include "alldifferent.mzn";

constraint alldifferent([S,E,N,D,M,0,R,Y]);

constraint (1000*S + 100*E + 10*N + D) + (1000*M + 100*0 +
10*R + E) = 10000*M + 1000*0 + 100*N + 10*E + Y;

solve satisfy;

(A MinizZinc syt > 7]45 S=9 > E=5>N=6 > D=7 > M=1>0=0>R=8 > Y=2 >
F{HE A /ZE 9567+1085=10652 - )

Bl= : MiniZinc 425" # & (& 5% 3848)

2

% B 4 4 https://www.minizinc.org/
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int: Budget = 5000;
int: PriceA = 321;
int: PriceB = 434;
int: PriceC = 249;

var 0..ceil(Budget 7/ PriceA): NA;
var 0..ceil(Budget / PriceB): NB;
var 0..ceil(Budget 7/ PriceC): NC;

constraint PriceA * NA + PriceB * NB + PriceC * NC >= Budget;
solve minimize PriceA * NA + PriceB * NB + PriceC * NC;

( A MiniZine S {THEAZR > T115 Na=9 » Np=2 » Nc=5 » R[4 E4%E=5002 < )

W= : MiniZinc 425% # & () § % K 4L)

FEGATEOPEED G2 g A g ML
) LA 3 g ek o blde T ;J‘;‘i IR
FRHE A § T HE ORI I REGE Y i 4 o

TFFRWp g 2 oML RTE TR AR P
RSN HREF APREEE EFF R

AT AR T B R e R TR
ﬁi\‘%f“—j;“;‘zé‘ %'4€? * Rkt _"ﬁlj\l»l”*’ﬂa\i4‘:§<

frEd EPRARFFILZF Y FHEFHRTET &
KESRFEE G AR 22 EY PG S
A R R RFRET TS S IR T A HET T (3

RN LN A D N S E S
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2R 4 S 7 R 2 (1690) F (£ 2 H4D)
TEBEL S - AN AN ERAT DRS00
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X AR (AArE) JREiacboco FliLEdr P
W RRLE R 2 A A i

%ab—x2 +d=a (A=8)...(D)

%ab_%d%vv:ﬁ(xa;%@...(z)

PREEG S BATE FE S 2R AR E R EIE g
WER S AR E > 2 A0 fF o2 5D, Q)

ab

E* P By R FRl(a+tb=c+d)%® § %% > (x=——)>
a+b
JF_I‘z'f_f@‘FL:%Z

4(%ab)x=2abx=((a+b)2 —cz)x=(a+b+c)(a+b—c)x=(a+b+c)dx

4(%ab)d _2abd = 2(a+b)dx.......(4)

@R @

4(%ab)(d —X) :2(a+b)dx—(a+b+c)dx:(a+b—c)dx:d2x
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TR EAHA AR o (ab=cw) 0 BT

2(% ab)x =xcw...... (6)

, e ab ,
L XE* JLF I (x=—) ¥
a+b

2(%ab)w= X(@a+byw...... (7
MOEPIOBRE

2(% ab)(w—x)=xw(a+b-c)=xwd ------ (8)

FAFE RN ke Aadky=d 0N

2

1
X +a—y=5ab 3T p:x2

+a 0 ¥
(55 o 4(%ab)(y—x):y2x » &

L AP Y)Y -X) = y>X
S —ApX+(4X+4p)y —(X+4)y% =0

89
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£ ieq=4x+4p,r=x+4 > @ ;%
—4px+qy—ry2=0...... (7 3%)

A 2L F 2% -\ : =\ z 2 —l e 4 g
Iﬁali_\: -Erfb} ’ 111.(2)} (4y +ﬂ—2ab+W) ﬁj‘:‘r'(g);r

(p-y=ab): 17

T 9 1 T 2 T 2
= ——abh=2= —(pD=V)=_—_ _
w 4y +p 2a 4y +B-(p-Y) 4y +y+(B8-p)

.'.w—x=%y2+y+(ﬁ—p—x)
N 1 A O 1 -
'3%2(5313) £ ﬁ°r(9)}\(p—y=53b) @

2 ab)W-X) =2p= )5 y> + Y+ (S~ p-X)

TRIZS Eu@)r e @

xwy=%y3+<§ p—2)y> +(2x+4p—-28)y+(2pB—2p> —2pX)

B0z (W="y2 ey +(B-p)) -

90
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X( Y +y+ - p)Y— y +( p-2)y> +(2x+4p-28)y+(2pf-2p° ~2pX)

7( +— x)y +( p—x-— 2)y +(2X+4p-2L-XB+XP)Yy-2p(-B+p+X)=0

U=2X+4p—2B8-XB+Xp, V=—LS+p+X » T3
— 3 2 _ — 2% -\
sy” +ty“ +uy—-2pv=0...... (15 7%)

B (s VTR R F mN(y s AR K SN

(= k)ut,—.\_fil

—4px+qy—ry2=0 ...... (7 3%)

—2pvHuy+ty? —syP =0...... (15 5%)

)J'—:E-";%Lv‘" 5\1 . ﬁ:@—'ﬁ‘!”;?“l 19}\‘/”\‘;"1%'4 v, 2x 'ptlj#ﬁpﬁm

¥ B (—4pvx) o AR
(qv—2ux)y—(rv+2tx)y2 + sty3 =0
iyt @IE- 4
e—fy+2sxy>=0...... (% - 3Y)

HeY e=qu-2ux, f=rv+2tx -
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22

FEF oSN RS2 ENLN R u,q TRy
JF(uqy) > PR

—2pe+(tq+ru)y2—sqy3 =0
o g- N(e=fy—2sxy?) s @
~2p(fy - 2sxy?) + (tq + ru)y* —sqy” =

—2pfy+(4psx+tq+ru)y2 —sqy3 =0

.

]-i ylgv ’ |F'K'J‘37‘

—2pf +gy—sqy’ =0...... (%2 5%
He g=4psx+tq+ru o

av *""F;rgu\l

4px—qy+ry2:0 ...... (% = 3%

Rz NP L T2 g ) o TS, ~ T2
Tz &  Auido v v ppEaN Tk T2
By~ TZHF Al EDERES -

e - fy + 2sxy2 =0

=2pf + gy - sqy2 =0

4px - qy + ry2 =0
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0> BRIt
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rs
25X
-sq|=0
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e

% TUEREE B 0 46 % (Vandermonde) B B 5 0
—2pf

-8 pgsx2 + 2 prf L esq2 —8pgsfx —erg

4 yis ot
4 px

S BRI B MR B RO CNRR g
NP R RNR I 1B b M B b AT B4 B
Ao BN I H B xSRI R B %
INRE NS INND o BN B =
A NG| .ﬁi.pwx/.z_}ﬂﬁ Jth € Bl b s Eid -
N 1 R RN AN 1 B AR B "
FoR (KO O OF Sw OH KR W NN o
S BN g ®
e T O e (2 g
NENO~E e 2 nmlby -
mFe. O] Aag o NN TS T
i B =
ol
it g =
SR EH EDOREH M NAEER W SR T ™
DRI _*.z,?mx BT rebER -t =
b B Ta_&mk B MR ER Y b RS R —
Ihnre e B M MBI ER W R 1 >
(R o A B NedhBE M kB 1 e
N~ B BN B 1 T SndneEe 1 RUNTE -
AR Rl A__.J_.w,mi W NRRER = e e B o o
PRk B e B ..-Ix Z,*g,ﬂx § PUENSNEN-E Y
N @i HEHE DB NpRE-EE T
MRS %\ AR R MR E I
Bl R e R R R e ER ™
i B R B R SREK R MM ER 1 |
_;g?am_“mw?ﬂ&f;ma/ rm
ANEN oS e nalin \
Wm;* T4E 2@ N EE ™ =
= .nﬂ
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[1] # Bk (1690) o &2 4L - A
http://www.wasan.jp/archive/sanpohakki.pdf

[2] &+ (2008) o fokiE o f1F JRAL -

4

[3] kA @& (2014) - ’fr’_,%', VeI slN(4) SR EREE o
4% p https://highscope.ch.ntu.edu.tw/wordpress/?p=54913
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9. COVID-19 i #1)

A

T HEM FE R

BERT A FERFETRPRE

w3

2019 Bk pEE 23 LR R B R 2 2 Ak
PFHEAoR R L pE BRIE PR R G E S
FlIEFO> 2 FREF A PE R HIFLEFT LR
2RIAD P AT R LA E K hd e TR G- &
WG RABE TR BRI G HdEs 0 R 2RE
PR TGP PITRALE N TG AR B EA R
Flg s BABRED IV AEERP LSR5
HORFEREA I EAD FOUTE &L R < EF R AHE
R LS eng%k d AR Fend BAEFY EFF R 5]
FOIRA G AT R A IF I WR 0L e AT
PORTES A R g R T fR A AR RO AP T 1
WHF A T RS e s E R AT A PRIk
¥ o

2 4#-3] (Logit model )
=2 H0] (Logitmodel) # * 473 % b @ 4 picdhid &
AMcH LR o B - R BTG TR L

- 3 A = 3,04 T £ ‘B LR Y [ [E=-NEY
MR LSRN ARALE o - BRAT ANDOEE 42 5
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SRAAT AL TRAEARB R AT AN T ok ¥ S
RAFERON B RA T RRE R AT AU o

P(t) =N —I(t)° PRE-» PR ter 4 5 5 i(t) :%’ TR AR

A ON WS TR SR RS 2
BoNXxi()xp s B R A HE AR A o TS Y
PR AT BAAE R TRAERTHE B 4

Nxi(t)xpu x(1—i()

T AR AEF T LA s YO fug e N

P

FIERATHE A A Boe gyt o AP R

»
;(tt) = ux(1-i®) % i) -

B A NPT L ED

AN

el

28 - B &+ amE0T) (Logit model) -
A Logit B3l ® % % chandic? 4 h4e A MRE K I
PO s R

K
10 =—F—5, ’

1+ (St e
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Bdc? o PR IR
B AR BE R

m

'

BV P& ®—- Xaurd X e A
tlim[(t)z K> PRE-% 1§38 K

—\

3

SRS A A Ho

8000
7000
6000
5000
4000
3000
2000

22-Feb
24-Feb
26-Feb
28-Feb
1-Mar
3=Mar
S-Mar
7-Mar
S-Mar
11-Mar
13-Mar
15Mar
17-Mar
19-Mar
21-Mar
23-Mar
25Mar
27-Mar
29-Mar
31-Mar
2=Apr
4-Apr

20-Feb

wTortal number in Daegu

Bl 1 & 508 3050 op 4 /e 4
(2020 # 2 % 20 p—2020# 4 " 4p)

MEER A ERH 2020 & 2 7 20 5.1 2020 & 4 ' 4 5w
$4aw(%l)’?:ﬁ%ﬁﬁm%nﬁﬂkﬁﬁﬁﬁﬁ
LA B E R AT R R K BF R AP

i (@B 2)
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8000

TJ000
6000 .:.:::,;3..00.““"'=:::::
$e%°

5000 1 s
4000 ]
3000 r

2000

1000

0 E 10 15 20 25 30 35 40 45 50

® Total number in Daegu @ Estimation

@2:w&ﬁ-ﬁ%ﬂﬁm%nﬁjﬁ& BB AT L
3D A #c
(2020 # 2% 20 p -2020# 4 " 4p)

CER R AERA ST GUTSA ke AR BB
FAERIPK (e o P e B A IR A R TR RIATE A

ivlB Logit HoRl M-k b % 04 v B2 L AR B A g %
BAEAFE LEF L ATER z\)?aar e 32 5 Logit -
AL AeAFfE o @ T RSB ARG Y o g R T a2
AT R B A T el e SR T
e o
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%1818 4% (stochastics process)

"EWERNP B AR AT (T ) > U
BRI T L AR eiR] o BRI E AR
- BAM BRAT Y - BRAESE VAL SR
SRS RO G ek R B A BB TR B T B AR P
RN R EEET SRR
oo F 0 RSPREAPREEAY TAEL R4 ko

SIR #-3%]

S. L. R. % %] 4 57 Susceptible (% g %) ~ Infected (& g %)~
Removal/Recovery (# % BA/BR) -2 SIRHAGEA
(FEN TSR ERERS 11 RN B Eal s
frm s TRHAERIL RIS FNEAT o B0 B - B
B BRMEAMASEIE A R FF TSI F A 0w
ﬁ%%}é /B4R © f%“%),é AIBRAAE D EF T opE T
CERATEERIHGEA/BRA T TR AFE D
SR HERBRE Y BIGRRE R -

. | ‘ | ‘ Removal/
Susceptible Infected
| | 1 | Recovery

Bl 3 - SIR #-7)

BREHBEIRA A B R B R oL
WO S 0 A BB ES©) 0 1O fPR@M) 0 PR A
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SO +I1(E)+R()=N-° BX- Br R % n, hpER e Bf
ﬂawﬁ%“ﬁﬁﬁoﬁ&4kaw’&ﬁg%@*ﬁﬁ
IR AEORT S AGIREFEE LG HE S
L (A-p @ TEER A TARRE ARG

pu(®) = 1— (1= p)™© -

FRAA T ERA DG LR R E AR Ll T
AORAAFLET A U SRR T R LA BT Y
LRI S sl S o TR GAL L BRAER R0 A
BET R MR LR T R R S A B R o

bR BAOBEREERRA o NPT 0L AR
ferd MBRPER OB o blde S0% A hB R PER 5 =
X5 30%hA FERPEE L X > 10% 4 B RPER ST
% 10%e A NERPREFER E S X o AR 4% B4 F e
R BAM A BT HTEY NPT RBETF A
AR A RAfEAA v A G BT @ B A

T OB B AR

SEIR #-73|

FEATEE LR A LR BERY o p A Y FATEL B
2 o Annas, S (2020) frH B fj2 4240 SEIR $i3] * »04) %
EPR FTE0E L BRI W PR AT A G 4 bR AH

(S) (33 LIFmLpAILAHL) A #H (E)
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(o B %L A BIHRTFM Lpmd anl ) oo B AH
(S) (icfg B4pATHY Lpa a0t ) fo g 4 3 (R) ($
FEE LR d AR ) o B ORI

Susceptible Recovered ‘

I ‘ Exposed ‘ I ‘ Infected ‘|

B 4 SEIR #-3%

Annas » S e il Bt @ B A 0 e M (5 R R F e
B A R A T Rl AL 3
X R R LS § & 3 X N T4 & 34,000
Ao ek R8T X 0 RIFESEP R E g RN 2H 63
P 32,000 4 o e ek IRAEE B T 14 % 0 Bl g A K
8 X 7|4 & 29,0000 KX A FHEP IR Bend B 4 o T )
BREAAE I 3% E > R A FERT R REPFTIR
S de % T 50% 0 P & { ‘@pF R (Annas,S, etal.,2020 ) °

MEFARRAR S By e Bop A B i BB op A A
REL g o b Annas, S fofl B4k o SEIR 07
BEALATCRAERATER A HE B
P B 4 "'VT”B Ry = Fole 7m0 ,’\[f:,..,.ﬂjr;ﬁu{af; ok
l@.‘#‘ﬂk"ﬂ 1T A el ’]‘#ﬁ A BRI R EE B
AL A L o

¢ osde NG — f];;;??j;gl

=

g
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mathematics

rest of the world

B 5 : Blum v LeiB (2007 ) &ruE fix ) o

@41,%5: [ 2 - BEEHFY D6 - - BLRBENER

A '3*%{;#& Ao k2 B S R E T UG
s@ﬁt?ﬁf"‘ @7 U U 5 LT F kA RS A M
gt B o iR S BcE BOREAR Y o AP H fC
B4 B LEE 7 PR B R 3
o BB & g A o 277 %@ & Blum {r LeiB
(2007) # D1z H3xH (Bl S) - ¥ 3 bR PE 47
B PR A R R EE IR Y R B PREXE
2 B entf e g ¥ iR gl A E I P RE a5

p e
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[1]

(2]

[3]

[4]

Annas, S., Pratama, M. 1., Rifandi, M., Sanusi, W., & Side,
S. (2020). Stability analysis and numerical simulation of
SEIR model for pandemic COVID-19 spread in Indonesia.
Chaos, Solitons & Fractals, 139, 110072.

Blum, W. & Leil3, D. (2007). How do students and teachers
deal with modelling problems? In: Haines, C. et al. (Eds),
Mathematical Modelling: Education, Engineering and
Economics. Chichester: Horwood, 222-231.

He, S., Tang, S., & Rong, L. (2020). A discrete stochastic
model of the COVID-19 outbreak: Forecast and control.
Mathematical Biosciences and Engineering, 17, 2792-
2804.

Ling, M. H., Wong, S. Y., & Tsui, K. L. (2017). Efficient
heterogeneous sampling for stochastic simulation with an
illustration in health care applications. Communications
in Statistics-Simulation and Computation, 46, 631-639.
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[S] A0k (2020) “#cf & -7k 7 5 ¢ SIRBE” &7
WE P HEFEFY T IR 2020F 3 2 % 156 ¥

[6] 5% = - % pm2 FHichal e
http://episte.math.ntu.edu.tw/applications/ap epidemic/ind

ex.html
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10, ¥ GlnE SRR E
Hae - my
BERT AFERFETAPHE

¥ % % @ (Confidenceinterval) # %8+ ¥ * vh1 £ »
e AP BB udE A (et akis- BE
3]43 E ii'_ °

A H - A RFHAEFHEAL ] E AP AR S f:,%*fﬁ
b ] (Population proportion) £ * e Fr ey TR o
:%Aﬁﬁﬁma@%k%m&%mm%i(MW@)%’
Glae T o DA R A A TR AN Ao L R b
CERHRE L X P AT B EAY L LSRG
= R N =2 FSiar

4

|

NE o

ﬁ$§+‘%ﬁwﬂﬁﬁﬁ§@
RAR G dp R R - LB L p AT e
mﬂﬁ%a%&ﬁ%—ﬂ+é,1mﬁi,ﬁ$”wpik
Ttk B R REACA B SR A X P AP i
Bk b] p RITIE AT B RASE S p o A A

BLL op=pA—p)/n>d 3R] p EAdwd 7
BRAPEZTE op RAPTJF ARG RGP op

=yp(A-p)/n-
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D £ Zapsp ©
TR oz, BERABETE AR f A

@ e ldofat 95% B KT a 200507 z,, @

5 1.96 -

NPk RFERRBEIN AR TEAS
n=700 MH b p=02> R EROHEPEL g5 5
= p=02 iy 4w (Bernoulli dlstrlbutlon) i
N70 BREAETE 95% BEERR o TR EEET S
TEBELREY ”ﬁ 94.19% $8& 7 7 LAY B TS
PIEH e 95% B TR o

TEFHRALLRL n=10 2L s ET oL H
CERMY R G A 88.55% ¢ gﬁ:swmwu R
BEEREY G- SR UENRET gL
B (Zero length) #n% 7 % A H F 338 F 823 &
on*v_vja 56.97% hE EHE e 51 [0, 1] 2 hF

e
<

W
§ 8 -
1@; "‘rx’\

3?3319273 > § % Wilson = %817 - i { Frieh2
B R F R FHAAPE
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bo

1-—
P((ﬁ—p)2525/2¥>=1—a °

FRRBIZELN U p & om ez X2 AR Elg o APTEENT

-

‘BEIEF'&ET’JA‘\‘:

1 Zgz/z p(1—p) Zgz/z
- A _|_
) Zé/z P+ on - fa n +4n2
+ —_—
n

TraM S e R T E AL E n=10>
*4”%ﬁﬁiﬁaﬁﬂ’%ﬁ9mwségﬁaﬁ$
p=02cd b7 Lo AT 5000 a5 g gy B
BRI, 1] 2 ) o L 5 HBFRAEE T R
(1993) -

P
by B AR o Bdp ek 4 By Lihe - BiTH e
s ﬁ}&ﬁfﬁ*ﬁ* fﬁﬁ* SunfTed WREAE IR L FER

AR L R R 2 R R R TR R
PRRFAPARY LFERZHRRE L - xﬁﬁ%ﬁ‘%m
PHhge e R ALY 5 aaF o bl4eR b EEE
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gp;ﬁ,g—*ﬁ‘s“:%ﬁo?{%z Yo B By P A ] F) G St
%%@ﬁ@éasa%ﬁe BT R R
Behpd R A W0 - B E L enipE T A 2 i

(Missing data) j° f# /4% B Eigcnd ¢ — B3 2 Tﬁun\% L
¥ $&4¢ 2 (Multiple imputation) | -

T gz n o APRE LT BT 8dg, 973F
et - BB FF Y - LK EFIRLEEA
3RSV A F] Gk P anE ol un B BIER %
TR 3T T (Bldrs #iEDT 4 5&%?‘{7; M A 0T E e
AR R RE ) o 7RAEFE T A R RV R & ol n] ket
34k 4 BRI Hedh hE & e S IR 45 X Bl
TER R AN E P AP RS TR
(Missing At Random, MAR) | © ¥ — i /R 8_F Fodf 3k & 4
i%#%ﬁﬁi”ﬁ*ﬁw*ﬁmﬂ%iﬁ?ﬁ%@ﬁ{%

WS TR RERAPHEL G T 2L
(Missing Completely At Random, MCAR) | - @ & < £ 5 e
RS RS SRS R

F_k

=

[

BRXRAAPGOYI S GRIA )G 0 oA A
MAefp A 2 2 W E 20 0 bldcg n=15>

B e licdy 2,0,1,1,1,0,2,1,0,2,1,0,?, 1,7
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B H B e 2 A A iR RS T R T
fehpie At REB 2 € 4T anlidpR 0 IR AT
BEAL 2 @R T3 ERAME RFT LIy fRATRR
B JerApd X hn Tl oy (p) FERRRF - R
#% Lott v Reiter (2020) = % - = i3 3 MI Wilson &
B AV RErr FERA BT AR R o 3 E 4T

FACVERLERYFIOB T, 0, He s B
#FAuKE afoboz (5% * Beta (a+1,b+1) %%
B PR poo RIER T py 1TE S¥co Y G
IR L cnfdp o ey - 2l e B FRyy, - £
Wom A OB BET AN om el B R E -

1 e i34p e fcdh 0 [ 1,0,1,1,1,0,0,1,0,1,1,0,0,1, 1

¥ 2xe B4 Eldy t 0,0,1,1,1,0,1,1,0,1,1,0,0, 1,0

Smic BRh R [1,0,1,1,1,0,01,0,0,1,0,1,1,0

SBeta i 5% - SRLFA 0 A- BEIRSE TR

Blx,y) = [ t*"1(1—t)?'de
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RIS - e R RS - B po
ufn‘g"f ;f:ij%ﬁ'{%ﬂf#\w-a:*l&’“}:~%{,‘;{£

|
m e i34 :aﬁfw;w 23— o

2 (A LA - e B4R R BRI R DT R b
ik P R RS LGB E U
. X pi(1—py)
pi=— U= )
n n

He X, B AaEdies i e T, ol R
b om e p o U PR DRG] p

2+ (Point estimation) :

)
=1 «g‘&

i=1
2 {638
m
_ 1
Um=a' UL
=
1 m
mZ(ﬁi—Pm)z
=1
1\ /B
= 1+—)(_—m>
Tm ( m/\U,,
TR LY

1 _
Tm=(1+E)Bm+Um
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—HAT O BERREES

ﬁmiza/Z\/Tm °
7 i figp A v b - 04 Wilson ende i > A w )

m

P<—Za/2S%SZa/2>=1—a°

(» — Dm)
Tmm = Zar2
R
(p - ﬁm)z 2

— S VA °
Up(1+1,) = %2

& 4o Rubin (1987) #r#h#ea > A & f €36482 » ¥ 11 &

TP b (3K Umzuzp(l__p)o;\,,ra @

n
(p - ﬁm)z 2
<z o
1 = “q/2
f& p ¥ # MI Wilson g2 3¢ ¢
2 2 2
2P + @ Za/2m (Zﬁm + z:r: + %) 72

n _ o
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A TR HERE n=100 2:E X T 30% ol o e

AP E g if 4 andicdp 2300 f f&ﬁﬁﬁ\ﬁ,}}g‘r -3
n=70" TS ER T BEERE Y7 94.07% SRR
T IR AR TS p=02 - K i £ 2 0
2 m=10 & B4 0% FRAE > A% MI Wilson #1258
SE AL HBRE C 1 95.10% ¢k
PR 5 2L BITAPIEE h 95% B R &
R R B L e AR -
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fmes m;ﬁ—%‘? WEBFMTFE - A 70 Bl e L
FRBES S 9419% 5 = vadlh = 2l 4 iy
oA RRE 700 R P RRE I 9407% 0 A %
FHRBESAMLO012% EHReBEELELA NPT
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F o TR BERF p =02 foiRs
LN
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Al A S EERAAL 0.12% B AR A ITT UL G 5
IR AR AR AR - G S - I

= 0.04% o ST oAk 4 AR L RedR | T LT G R PP
R B2 E B S B RO o RO AT
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PUh o A R R A G Y B 2y, B 2l
FAavigrd TEA¢es G | (Student’st-distribution)® & i#
A e t, 0 H pd R (Degrees of freedom) %
v=m—-1DA+1/r)* o F 453 dﬂz v 2B Lott and
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[1] Lott, A., & Reiter, J. P. (2020). Wilson confidence intervals
for binomial proportions with multiple imputation for

missing data. The American Statistician, 74(2), 109-115.

[2] Rubin, D.B. (1987), Multiple Imputation for Nonresponse
in Surveys, New York: Wiley.

[3] Vollset, S.E. (1993). Confidence intervals for a Binomial
proportion. Statistics in Medicine. 12(9), 809-824.

[4] Wilson, E. B. (1927). Probable Inference, the Law of
Succession, and Statistical Inference. Journal of the
American Statistical Association, 22, 209-212.
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11. John Horton Conway 2= 4 &L &t B
P B ~ 3R R
BERT CFEEATASRE

2020 # 4 % 12 p » § 23k 2 COVID-19 A e & 3 % 2
% > Gl 1 i 0 WhatsApp # 2 % % % John Horton
Conway ¥ ¥ 7"’««}?5* S )

Conway ##:2 # £_§ +:2#7% ~ & Von Neumann #%5 7%
Ko AL - 2FBFiol h#&kEH~ ﬁﬂﬁ’ﬁ PR -
P 37H docBcE X A o BIRER hl £ UF B4 8 i T p
FE o g § RS BRI A Y hh 4 (off-
beat) .f:‘;&ﬁ ) L‘E-{L_"“.‘:‘E’I-’f?_,u SRR N SRR SRR ]
LR AT o B G UHI G B RIH B Ao g
2h ~BhHmz2HEFRE - B2y @ :rﬂ?i}‘%° [ |

ERE LA ITET o

Conway ##¢% 2017 # 4 % @ 79 kD8 4 koL
o s R wrr- - & T4 %1%’@ BB H T SR
TR Y Acfe g e £ 4 1 F F 54 Conway K

L_é 7ok SRl V- (U §$t§ BEEAPHE kFEa
BEIFog WA e s BHREATEE TAd LR
72 (The Free Will Theorem) | 4v "24 ¢ e2sgkfrdcs

(Games and Numbers in 24 Dimensions) | 2 *t » { 7 # ¢ &
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WA svhE 0 THF ) S ML Y X A #HikF s

RIS S

Ao e dtn TRE, W - B 6 TS ROF
NS SSLEUE B4 B RS L E AR 2
FEACTEEARE 2 LR E LR -

a¥ s o ko R |
2017 & 4 7 26 p % »Conway & %wufef gk ¥+ >
~ - B AR PR LR R R RAPESE A AL T
HAPS AR TR PRz g 2 dAREEAE- 5 Bk
GRS Y FAFET RS RA ARI - B Ao
(AA SRR S & SEa ok AFiTHE 5B IEK m,gﬂf};'fm};:m
Soh LRAPE R LTSRS LS B IR R
APENAfrL Rk HEAPA A f L HrgiT e Mk
g

John H. Conway ##&— 4" 2L 45 774 ¢

I Jakob Bernoulli ( 1655-1705) ## % (i) ¥ Ars
Conjectandi (1713) ¥ el T L4 417 B

110 + 210 4+ ... + 100010 et % » PP a0 5978 2 |

% Conway iR iR &)l cnPtBAEps > AP A A g4
L ngﬁﬁ&i?’rﬁm PPEA P - AR LR RiK
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BEAP LR L T F Ayt o B o - S RNR G
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[1]

2]

Roberts, P. (2020 April). John Horton Conway
Remembered (4-pages online article)
https://www.academia.edu/44687953/John_Horton_Conw
ay_Remembered

Conway, J. H. & Guy, R. K. (1996). The Book of Nunbers,
New York: Copernicus.
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13. Experiences on Nurturing Students’ Computational
Thinking in Mathematics Lessons of a primary STEM Seed
Project
Dr LEUNG King-man, Ms AU Wing-mei, Mr CHAN Man-to

Mathematics Education Section

Ms LEE Ka-li
S.K.H. Kei Fook Primary School

In order to meet the increasing challenges of the 21st Century,
Science, Technology, Engineering and Mathematics (STEM)
education with focusing on computational thinking (CT) can be
an innovative way of learning and teaching mathematics,
particularly on using coding activities to implement in the
primary Mathematics classrooms. This paper reports the
experiences of teachers and students at different Hong Kong
primary levels in the course of using interactive coding activities
for these purposes to develop students’ CT skill and
mathematical ability. In particular, the findings may serve as
examples for teachers to generalise them to apply for the other
mathematics contents or topics in their lessons to nurture
students’ CT skill.
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INTRODUCTION

Computational thinking (CT) and coding are problem-solving
methods that can be adopted at different stages of learning,
particularly in the subject of Mathematics. Integrative
approaches among Science, Technology, Engineering and
Mathematics (STEM) subjects have positive effects on student
attainment, with better results in elementary schools (Becker &
Park, 2011). In recent years, a growing number of studies and
reports, all over the world, refer to the importance of integrating
STEM in order to meet the increasing challenges of the 21st
Century (Baker & Galanti, 2017; Rocard et al., 2007). It is noted
that mathematics lessons with STEM elements can provide
students with the context in which they can make meaningful
connections between mathematics and STEM subjects (Becker
& Park, 2011) and by using dedicated activities with coding
elements, students” CT skill can be developed. The
computational thinking is defined by Wing (2006) as a thought
process involved in programming. And in this Study, the term
“coding” 1s generally used instead of “programming” as in
primary level, the requirement on programming may be a bit
technical, structural and advance. On the other way,
computational thinking is also considered as an essential skill for
21st century students. Brennan & Resnick (2012) have presented

three major dimensions of computational thinking: 1) concepts:
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e.g. sequences and loops; 2) practices: e.g. testing and
debugging; and 3) perspectives: expressing or questioning. They
illustrate their framework with practical examples with Scratch
- a programming environment which engages users to creative
problem-solving activities by programming, like those STEM
activities designed in this Study. In addition, many
organisations/regions/countries such as the reports of
UNESCO/IFIP TC3 Meeting at OCCE (UNESCO, 2018), UK
(Miles, 2013), Singapore (MoE, 2020), Hong Kong (EDB,
2020) and Australia (NSW, 2019), etc. put coding into their
curriculum, especially in elementary levels to nurture students’

CT, logical and problem-solving skills.

BACKGROUND AND AIM OF THE STUDY

In order to enhance students’ computational thinking and coding
through activities in mathematics lessons, schools generally
provide mathematical problems e.g. inputting data to the
formula to calculate the numerical values during the first stage
of learning to help enlighten students in the future of
computational thinking and coding. Many of these activities
have their own rules and steps, involving sequence and looping
conditions, which are already the preliminary concepts of
computational thinking. Besides, the relationship between

mathematics and coding is that the focus of coding education is
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to enable students to master coding skills, and to apply them to
different situations to complete set tasks/work. Based on the
investigation and findings of the previous Study (Leung & Tang,
2021), this Study tries to further explore on how students’ CT
skill can be developed through coding activities implemented in
mathematics lessons and how teachers can select an appropriate
coding tool for their students. Before reporting the experiences
gained in this Study, the following table is the extraction and
highlights of the aforesaid different countries/regions on how
they put Coding education into their school curriculum,
especially in elementary levels to nurture students’

computational thinking.

Country / Region Characteristics / Action

/ Organisation
Report of e The renewed focus on “coding” or
UNESCO/ IFIP programming and a stronger Computer
TC3 Meeting at Science content is stated.
OCCE e Key Needs to be addressed: support

countries in developing their curricula in
relation to programming/coding (for
example, in Denmark, development of
digital literacy including coding skill for
students in 4th grade).

(UNESCO, 2018)
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Country / Region
/ Organisation

Characteristics / Action

Singapore

¢ Singapore makes coding classes mandatory
for primary school students, starting 2020.

e All upper primary school students in
Singapore have to undergo a mandatory 10-
hour coding program.

e This initiative is aimed at helping young
students develop an appreciation of
computational  thinking and coding

concepts.
(MoE, 2020)

Hong Kong

e The focus of coding education is to equip
students with coding/programming skills.

e To teach coding in Primary 4 to Primary 6
is to develop students' knowledge, skills
and attitudes to face the future of the
growing digital economy.

e Computational thinking and coding are a
problem- solving method that can be used
at different stages of learning and in

various disciplines.
(EDB, 2020)
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Country / Region Characteristics / Action
/ Organisation

Australia e For students, application of coding and
computational thinking is set already in the
existing subjects, including biology,
physics, mathematics.

e For teachers, teaching coding and
computational thinking in the classroom
have to be implemented.

(Department of Education, NSW, 2019)

The above international perspectives totally support why the
essence of this Study is and what the research direction of this
Study is. With reference to the design and development of the
coding activities gained before (Leung & Tang, 2021) and the
coding tool “Scratch” is selected for this Study, similar lesson
try-out arrangement is adopted. That is during the lesson
students are arranged in groups and discuss how to write codes
to solve the mathematical problems, for examples, by using the
Scratch to write codes (a) to test and find out the divisibility of
a 3-digit number by 3 in Number Strand; and (b) to draw
symmetrical figures in Shape and Space Strand. Based on the
above, the research questions of the Study are set to investigate

and explore: (a) how to nurture students’ CT skill by applying
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their mathematical knowledge to solve the coding activities in
mathematics lessons, especially in the Strands ‘“Number” &
“Shape and Space”; and (b) how to be effectively disseminated
and transferred to the gained experiences to other schools with

focusing on promoting CT skill in mathematics lessons.

METHODOLOGY AND DATA COLLECTION

Data are collected from a longitudinal study of the Seed project
conducted by Education Bureau for the past few years and in the
school year 2020/21, the teacher researcher’s own school joined
this STEM project. She was a seconded teacher, and one of her
major tasks was to prepare, conduct and collect the data from the
try-out lessons. The teacher researcher also served as the key
person of the project and conducted school visits for the other 3
participating primary schools and her school serving as the
leading school. She collaborated with teachers to design,
develop and try run the coding activities in the Mathematics
lessons. For the Number Strand, as the topic “4N2 Division (II)”
was identified and selected, a class in P.4 level was invited to
join the try-run of the coding mathematical activities. Besides,
after a coding activity had developed and tried in a certain
school, the coding activity would be re-run in the other Project
schools later so as to further modify and polish the activity.

Different school experiences could be gained so as to nurture
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and enhance students’ learning in coding and CT skills, and the
activity would be uploaded to the Internet for other schools’

reference and use.

For another trial presented in this paper, the topic “6S1
Symmetry” of the Shape & Space Strand was involved. Almost
the same arrangement was scheduled for the tryout schools, and
the coding activity using Scratch to solve the mathematical
problem to nurture students’ CT skill was developed by the
teacher researcher and the teachers of the tryout schools
collaboratively. Apart from the above, data from classroom
observation, document analysis, teachers’ and student’s
discussion and students’ annotated work were collected. The
qualitative data analysis was performed. Towards the end of the
project, a number of well-developed coding activities were

uploaded to the internet for schools’ use and reference.

DATA ANALYSIS, DISCUSSION AND FINDINGS

As teachers knew the coding activities as a means to provide
opportunities for developing students’ CT skill and
mathematical ability, different Mathematics topics in different
Strands in the curriculum were selected to develop appropriate

coding activities for students at different primary levels.
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Student’s Coding Activity in Mathematics Lessons

For the trial conducted in the teacher researcher’s school,
teachers identified a Mathematics topic in P.4 related to test the
divisibility of a 3-digit number by 3 in Number Strand. Scratch
was chosen because students could drag and drop the pre-set
codes to easily form the required instructions to complete the
coding activity by inputting parameters. For example, to test the
number “354”, students only needed to input the digits “3”, “5”

& “4” into the place as shown below (Figure 1).

- mtgFREuEme - @) reRTEIMEY) + BERRRTLE)

Figure 1

During the lessons, teachers distributed the coding worksheet to
students. After answering teacher’s guiding questions to know
how to do the test of the divisibility of a 3-digit number by 3,
students discussed among themselves and attempted to write and

run their codes to do the worksheet. Below (Figure 2) were some
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of the snapshots of students doing the coding activity in the

lesson captured.

Figure 2: Scratch scripts and student learning in the class

Actually, students felt easy in completing the coding activity to
test the divisibility of a 3- digit number by 3 as the Mathematics
teacher guided them to build the blocks. Students then inserted
the parameters into the blanks and filled the outcomes into the

worksheet to complete the coding activity successfully.

For another coding trial selected from the STEM project,
teachers identified a Mathematics topic in P.6 related to
symmetric figures in Shape & Space Strand so as to see whether
students’ CT skill could be nurtured in a different Strand, say
“Shape and Space”, by using the same IT tool “Scratch”. Similar
lesson arrangement as the first trial was adopted. During the
lessons, teachers distributed the coding worksheet to students,
and discussed with them how to perform the coding activities

and what the coding exercises were required. Then, students
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tried to write and run their codes. Below (Figure 3) was the
teacher’s sample scripts for the students with the axis of

symmetry and the two pens (red and blue in color) for drawing
(Figure 4).

Figure 3 Figure 4

Students followed the teacher’s instructions to complete the

scripts for other three directions of moving (Figure 5).

Figure 5

Students completed the coding activities and showed their
learning outcomes successfully and satisfactorily. The
classroom situation at that time and students’ learning outcomes

were captured (Figure 6).
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Figure 6: Students’ sample scripts & outcomes and classroom

situation

In sum, teachers’ reflection on the above trials was that (1)
students showed interested in learning coding; (2) students could
apply their mathematical knowledge and CT skill to complete
the coding activities; (3) students needed time to familiarise
themselves with the IT platform/tool as some “building block”
techniques and parameters/syntaxes were new to them; and (4)
the selection of an appropriate IT tool was a bit difficult as per
their cognitive development. On the other hand, students’
feedback was positive and consistent that (1) they were glad to
learn Mathematics in such environment; (2) through doing the
coding activities, they could connect the abstract mathematical
knowledge to the practical problems/situations; and (3) writing
codes to solve mathematical problems was very interesting and

it made the lessons more attractive and dynamic.
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Development of Resources to Nurturing Students’
Computational Thinking

During the collaborative lesson preparation, the teacher
researcher and teachers involved in the trial planed, inquired,
discussed, reflected and improved on the trial topics that were
related to students’ learning in a group. Discussion focused on
an in-depth understanding of the expected learning outcomes,
the type of learning experiences to be promoted, the problems
and difficulties students might encounter, the learning and
teaching strategies to be used, and the resources to be designed,
etc. During the lesson, it was well observed that students could
complete the tasks under teacher’s guidance and student-teacher
interaction in the lessons. Most of the students could solve and
complete the coding activities successfully. Through
collaborative lesson preparation on the trial topics to design and
develop the coding activities, students’ computational skill and
mathematical ability could be well nurtured and strengthened.
For the concrete deliverables, a learning package for each trial
could be figured out for school’s use and reference, which
included teaching plan, worksheets, PowerPoint, Scratch coding
file, etc. And, those L&T resources could be well transferred to
other schools and already uploaded to the web for schools’ use
and reference (https://www.edb.gov.hk/en/curriculum-

development/kla/ma/res/index.html).
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CONCLUDING REMARKS

This paper aims to contribute to issues on coding in primary
Mathematics lessons by presenting a Study about the
development of coding activities with the elements of STEM
integration and nurturing computational thinking. To face the
recent challenges, it is recommended to develop adequate
learning and teaching resources for teachers to implement and
use in the lessons for teachers’ use and reference. Thus, for the
direction of future research to investigate on how to enhance the
learning and teaching of mathematics with STEM/coding
elements to nurturing computational thinking, the following
areas are suggested: (a) to provide opportunities for developing
coding activities so as to enhance students’ computational skills;
and (b) the generated school’s good practice and experiences

needed to be shared and transferable among schools.
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