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ARpehgE B @ H AR Y ol v g (reactto) £ K33

@R BB R (know) HFRB - Bt R T o AGEF R T uFer i
EEEBERER SR I E — B8 (symbol) e @ L A iy £ 4

Hc (represent) ! R (referent) » 45 # 4+ ic £~ B4 2 (object) ~ -
B+e4 (concept) > 2 & - i & # (thought) (Werner & Kaplan, 1964 ) - 4

KEFEBEDNF S AR B blde AT EEET 2380 H
FEPALRBRY NP RFT L T FIRFLEPFE AL DEEL

do Tk s Tx T BB g o e > J R EHPEG REA &S
B> s PGB ~BE > it 240 B3R5 o3%7 *‘ﬁ;\ﬁ ’
FRAAGRY DR T ER - B AT R AREPRE(E
* i% » 2002 ; Scheffler, 1997; Werner & Kaplan, 1964 ) -

- HIENFERFTORT

FTHOER RS VI KPS RApM L1 T 4 1

o

BAY 2 RFE A RFERE 3 R G F TP
TAREY A 2R oA AE TP e T o 4 A

FA R 2o

# EPE R e S gkpi’?gm e BE A FEAHED R
A F Mmoo % - A AF (nature) £ %) 2 (convention) Frm¥ - &
g (word) B3R 2 BFenBl (A &5 A kB - RIVEFFEFRT
b 2 A A EF A (form) B2 E LR ARF L g g B 5o
WFR N E AR AT RO

¥
BRGS0 EWT L E LR R LR A PR BRI



Fm Bl SBmo AriaR T F e H & & 35 5% i 055 (formal patterns )
SNE MY o % 2 F A AE (regularity ) 22 4 iR (irregularity ) =k B o
FHEFZ AN R EN S N R FW 2N EEWL L AR GR
Bl e HP - RGREFW AN i g A T ki (grammar
status ) Ap e c3E 30 € § AR A B chF £ 2 A hE § B4R @ A5V 1 eh
FWR €3 T¥ &4 (analogical) e & » F 2 " fR » ¥ — PR i 3
PN S E R N B EZ R AT G EREN - BARIZHR
oo PR LARET ER TEJI% o T AR IRET Y
BB fﬁ?;'f)l%i ,?ui‘i;% /% (grammar) } - Plato #-3% #? (sentence) |4 !
LI S BRI A L o Aristotle R A F e R Bl IR g s o
P 3E 18 K Dionysius 34 7 3 ~ B3 ~ 3@ o Dionysius |4 11~ f 30
#F (wordclasses ) » T £330 ~ $93 ~ A3 > TE ~ RN s A > B iR
WOM- SIS HETE RS RMNF T OREE G e e &
M i2enE 87 F > Apollonius P # HE BZE 274470 i da

LWBEH R R R R H W R L B R R oo TR

Dionysius 7

- o P

om0t kAFEFFHRA (Robins, 1997) -

<y
~

R 5L T - BF 78 &R R aniy 2 A
* S Y M o Dante (1265-1321) 325 2 Fen™ 3 22 {8 kA, e
* FEFT 0 E k- F 5 Rk (asingle source language ) 7P R £7 b dgt e
BT A S e B R AN ZFAF g E 4 (language families) - 7 p B
3k~ 273k~ FBEFE & o Scaliger (1540-1609) B % 4 1L - 3%

/:2‘ ’ 'ﬁ' ‘Vﬁfﬁ— Fl-'?‘ = ?\;3‘3;:(‘ ’ QF%‘-‘E ;3‘:':/’( N E] H ﬁ ;3\:;/J< N % ﬁ.;‘;’:’:/% ;&ﬁr;}m

AF R AL FL R EREIVREMNET ER T FOER
(vocabulary ) ~ % =1 ( structure ) ° HET IR MG L4 R e

fﬁ% s glﬂi‘@)‘ - f@;j“ﬁ-?ﬁ'rﬁfb_ﬁk Y % T PM; LA A {J‘“ﬁ‘i o =
( comparative and historical ) 7> 2 77 EhE B IFE > e W RF
T EEGE S R F R A pFEE D EpE - Rask (1787-1832) ~ Grimm
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(1785-1863) ~ Bopp (1791-1867) % v“Ap & F %7 AA# - Rask £ % -
F oA e EEI 2 2558 e 4 (Robins, 1997) 5 Grimm R $H463F &2 2 @ &
BT T AT HEM B R iE o B OTE R R HR R AR S
Grimm’s law ; Bopp er#7 § B & &y H3F 5 angi2 B4 (2 3P 2 1997) -
L4 2P EafFe vt #iF 5 & o Schleicher (1821-68) /7 £ & ek & o
wﬁﬁépm+%%ﬁ’%:w@mﬁ@wﬂ\g Bl EE o B3
TSR RaE ko BRF BE P aED H 2 f 2 2% (aparent
Grundsprache ) > £ 5 SHEF I R F AFM G F N LF 2 Fafe
MAaRHk B w4 fFeE7 £ e &4 E (Robins, 1997) °

B FETEOF B IIEEE S 0 37§ 7 Saussure FAEE S A
Y- BR2F > m o s e 4 {950 F end 2o B8 1 1916 # 3
e (4 i # 3 & %42) (Course in general linguistics ) > 3% % & m?)*%
A G o s BT F > d PR (diachronic) e 7 > THRE S AR
Pengit g T T ATy 0 & £ Pl (synchronic) R 7 0 T HESE
TG TR R ke 799717 (Robins, 1997) 5 + rjk{;’m ’
d Saussure 42 > F T B T B4R F T ARE - B hA o N2 FL A e
oo HELX L ERpeFRHt o ¥ LA T 0i 8 > Saussure %

73 % (langue) £ 3 3% (parole) s 3 p%#g A TR 0 A5E

g7 A58 (BETZ2E > 2005) 5 » 945 Saussure (1966) % >
Ap e
r.

AR Ak g A H - B IE s SARE TR R > 4
kg ¢ A | H R P
(---a social product of our faculty---a body of necessary conventions

adopted by society to enable members of society to use their language

faculty )
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FFP(1997):8- H R 35 T RAREZ RN G ARBa ks e
Saussure3u 5 3% % 7 B2 R 3 ¥ ool %37 43 F R Ry
e g ERENL FZFF7 U fF oA ;»p%_ml? e BB S % o m
TREATRA Y O R AUSE AP L ORL 0 A A AE T A i

A MTF»FUm”L )

Boas ~ Sapir ~ Bloomfield ¥ £ it 3 Ry chE & A A L 7 > 8

FPHEFEZEFRT LA Fﬁm?ﬂ - Boas ¥ Sapir:h s * #F5 B2F 5 i

7

ﬂl
nl

¥ e E LF 353 %> Mid (Robins, 1997) - Boas 7 A4 1135 7 B
LV S C@Fw iz 2w (2F M 1997) - Sapir 3L A
%%a%z&’wﬁpiﬁé%ﬁﬁWPw%m*@%

& e
¥o4ov F w2 EF % (Robins, 1997) B ARFZ 5 At € » R HpALie *

D@ FT k- BAF 0 ARED GAB LA 0 LT b AL
4%1?%%&&Lﬁ%ﬂ%%% HET SR T BB L

rr\\

Sapir (1921) ¥ 1% (3F 7 % ' 3% 3 7 % %% ) (Language: An introduction

to the study of speech) # » ¥ 2 B T4

THET A - AL SRR R 2 o B R AT
T v pamd Hl—r’ﬁ F oz g\zg A4 B R AL Ed R

ByhY oo 2R E s R EjTe

( Language is a purely human and non-instinctive method of
communicating ideas, emotions, and desires by means of a system of
voluntarily produced symbols. These symbols are, in the first instance,

auditory and they are produced by the so-called “organs of speech”.)

N

VTS SR ER T NP E S Al

2

FANER N S IRl Sl G SRR S Y

m

B o 27 Saussure #f 01 0 i
$ e e E o Sapir &R P BB EF A LEE R R F S
BE G LR TRACTREL B R R NE T AR o

12



Bloomfield 3% 7 0t &t £2 Sapir 48 02 » i 3L 5 73} 9%E 3

2y 2

(language ) » g e E_A AT B X e g = @ * > ;% (the conventional use
of vocal sound ) » & - fE 5Lk ste 8 2 B3 WAL FaR T A ¥
FLESENFEFZALO E2n 83 a0yt o R 82 &
2 ﬁﬁ%w H W52 BauT ] 2 2 o Bloomfield % ] 7 4 —'%:Jﬁfi’ﬁﬁﬁ‘
’/\'-Fjjz FERIED

P BT LR T ndk 0T (operatlon) {T% 0% gLk mF' P RER

<

Sul
+
\\\

BE R R ETE LR Raap g e

B 1+ (descriptive ) sh3F %o s crF7 7 A 484 & F 4H443% 72 3558 (grammatical
form)- 12 2 § = (phoneme ) sF5F 3]~ % £ ~ B4 ¥ o # 315 3F & (semantic )

SR RF LR AT FEEAN S IR F A A A B en
7 #vk ¢ (Robins, 1997) - 8 ¥ 1% (%% % ) (Language) ¢ » +

2 >z

s EDT H - BEEL LA (asystemofsignals) ¥ EF R B2 % E

"IE!\L\
T

v ﬁf_ (a stable structure of lexical and grammatical habits ) -

TEEFHFTFFIROR 2 ELET Y
HEEES G EES 5 TRRTEE R S kLl

FOHET 22 N S éli_‘:?ﬁﬁ% FT oA gAY G AR
Saussure (1966 ) # 1% 3 1 B 4ic7| (speaking circuit ) £2 Sapir (1921)
R AR F"?f&é T A A ARG B WY g SR
B B SESF R AR R BIREY R AR s S R

Bloomfield (1939) RI{ i&- # #& 3 3 E 42— B o gkt 52

PG FEVRFFRIIEALRTAL DR AT §ERE AR
2 3 F RIBRB¥E T A 0P - Halliday (1978) B *t38:5 2 (register)
FHRAPFEA T2 02 B s BIRT 3 BT ARE Y - B F oo e

S Y GRS e B R R O o 6 T AR Y bR

%, (the context of situation) # ¢ » § i¢ HEFERT b # (meaning )

TS

g255% (form) o & #3FH3F 3 Tk
13



(a set of meanings that is appropriate to a particular function of language,

together with the words and structure which express these meanings )
B EFTRBUTZBFED E
B (field) :

BBy g 2;5&5—%‘ (participant ) it fi& (7 d - A HEEB
FoAE 4 E E o s A 38 (subject-matter) ¥ E S FlE G M o 7
e > VRt AkEE e T8 B2 TRM 2GR
HE R LB AT M FHB AP KA S TR
TRE R ELSERY e d R TR R TR .
mARRE HEES 0 AR R Y > R A iR 4ol B B0
Fwovarkt THdjpl, 3 B FUTante FlE | SE R

SEaRr TR S anE R (L% 1995)

#4 (tenor) :

W

XFTFE LS DRI NBRE A ERFTLARE LY
3% (technicality)) & ~ 255V 14 (formality) #2& ~ % F £ > ;4 (4
FRE ~FER D)3 RED (F 4 ~wokdr ) 30 23 ke 7304
B s Gldel E A AR EERLEBARDERE 2 F T 4

SEL WM G blhe ARG AL GE
3% 5% (mode) :

¥3E Y @ * a9 2558 (channel of communication ) o &4 @ iE 3% (& *
CES AR 2T (Fa ) RBFEEL L TR HApEd

Fo¢ chgr 23 g% (rhetorical) = 5% 0 Blde f m 4 R A S FEEY ¥

14



<
3
4
?_;\
=\
g
o
)
\‘—F

B3E o TR A T ek K R A

i&¥2 Saussure ~ Sapir ~ Bloomfield & H %3
=~ i T‘KP":' *% m’}q“:u :JEF] mq—\‘,% P ‘l'4 %’iu HT#F] /"FJ}'F’ /)k

&% & (necessary) chidl BB 4 o A F U ERESH P

45520055 &~

?gﬁwgﬁZFQﬁa—&oyﬂ% ;-;& Mg kB W&d,

A B 3 st é‘;’ﬁ B o Bldeo 333 cnFt R0 Vg EUF TR R

A UAEL o ATEFIRAHE A ROENERRET AR P E
_\mf)? ’ﬁZk-mzﬂ‘%k"‘\p’?zg,k;_Lf#,ul_ar ’_‘ﬁ)tﬁ:l'g”\’—?}:(%‘

m > N ) ¢ e B (lexical density) #r FE S N B o

S

Freh T LG - B AT GRATE F R

T B - LR E (R
LRy s RN
G o T R RCRGT  H A R T e W

3¢ % 1+ (abstract) :

3% % 5L (linguistic symbols ) # £ % #cd % P s o bilde Mg % | &

3 R e

% > 4 i3 3 "envb g (Bloomfield, 1939 ) -

= % 1+ (arbitrary ) :

P Ok oerkean TG
;2% &9 intrinsic )

wH (W
% » 2002 ; Devitt & Sterelny, 1999; Lightfoot & Fasold,

2006; Saussure, 1966 ) °

D opk

%75

£ ik F RS ke A
cPRAE MFEF R AR

LBZTERT AR LR il R 3 4p

MR EA &k F p rgfﬁ 7 (ILF%"[’:‘ ’ 1995)
15



% Bt (systematic ) :

T2 8- B ks’ blde: 3% (word )~ 7&3% (phrase )~ 3 ¢ (sentence )
EE AT Ak o AT At EBMG BAM G RS
B E o Kl g en AR K s B en® B BldeEie A B
B FREERT NS Y - i F o TEF o Bk ARG
ol o M G R AR B A e L PN G b4 T F 2

5,2 ré‘J TR B E 'lﬁvﬁffﬁéff‘ﬁf‘:ﬁ@ﬁ‘e\m %"/\Pfﬁéf/#ﬂm&

ppuu|

- 1 &\hmrﬁgﬂof;wr:wﬂ:g—JﬁvrﬁJ?uﬂ*r IRN VAR
FFHCTE TR OTH TR e ERR ki oY
PzZRFEF REMG(FEFP 1997 & & ik » 2002 ; Devitt & Sterelny,
1999; Saussure, 1966 ) -

#+ 54 (symbolic) :

FrARREST v FERY (AR EY 0 RES 5P
KRR T b o A L (33P0 1997
555 0 2005 ; % ~ ik > 2002 ; Halliday, 1978; Saussure, 1966 ) °

N

4 =4 (productive ) :

= ‘:} F PR35 3o & blaJ "L e P ’]‘?‘5\' LAV VIR T S - “El':’ﬁ;%_é" o 13
oot r rﬁJ\rﬁhJ\rﬁﬁgJ;;%gggva%epuz I E T
4 iE ﬁ?r'i‘ﬁ 7o~ iR ﬁ?r'iﬁ F —i‘r’iﬁ 7o~ RN %riﬁ im ﬁ?r'i‘ﬁ F —’Fr'iﬁ 7o~ iR —’Fr'{g' F
Frip RATIE A AT 7 Lo (2 F M 0 1997 5 B Ak 0 2002 ;5 Lightfoot &
Fasold, 2006 ) -

M (linear) :

P AR ARAHFESNOM L WA ZBR A LA F S ks
Gk Bo(B &% 0 2002) o
16



PRI MET ARG T 'g NHSM o BEREFEETRE IR
Saussure, 1966 ) °

7. ¥ &+ (learnable) :

BT BRELPEEOERT T A PE § GHR
T 5 1998 ; Devitt & Sterelny, 1999 ) -

Sapir (1921) HHF 7 hh ¢ > e I5F 3 e o WERELRE
g ~ /b o Bloomfield (1939) 25 » AfF g H ¢ > 4ot BLE -
FRZEE SPEBX ~F TR RBRIERI O FTFFELFLL
Fie o AP e o A et U4 R Y > F AT s o Devitt
27 Sterelny (1999 ) ¥ 5 a3k 1135 % v piefF > 325 T # it 3 % | (power)
HAFF 57 Az - T BER2FBENGES AR ET T s 7

% & ¢n (Halliday, 1978) 121 F 8 & o ce iy 237 5 £ 530 54k 2 i

[S—

# 3 # it (communicating )

AMEETRBIREE AR B AR TR S ORERE Aoor B @R G
P ZRFZTREMEp PR EARIELBE A g 0 T AR FE
E BRI L o BAAERFF I NEL LR o 25 B

ﬁ-ﬁ‘{é\é’;}ﬁsg ’ fg_LL_Lg«g":; ’ 'f{‘ffgg‘;:;{?‘ﬁﬂgmlé;i")l‘; o F]pt > gdg

TEAAEAAVR I E (230 519975 5§50 2005 & &
% > 2002 ; Halliday, 1978; Lightfoot & Fasold, 2006; Sapir, 1921 ) -

2. X ar i (thinking)

FrALESERIE c BELAEL B v E- ARE R DL AN
A e FRIERAPF . ¥ ¥ Ll AR FHE s A SRS

g LAY B F e RF T AR BN IR

/4

7/
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Vel I B

PIFPM w1 E o (%

3P 51997 ; 4 |
% ° 2002 ; Bloomfield,1939; Halliday, 1978 )

2 iy (recognizing )

FrALAENEL IR > om A ML AvElR gD A ER
fﬁ»‘i?’b?% P BRI LR R o ik F L& e
SRR ARTH N e R PV b B AN R
LRGSR R o - MR R A B AR A Y o i ks
LREBELR e h oA mE e Tt o Fr AL L il B (3
F M 51997 5 # 5 §; » 2005 ; Bloomfield,1939; Halliday, 1978 )
RS
d o i Saussure ~ Sapir ~ Bloomfield 3% 3 ¢n % 2> ¥ 125w 0 30
SRR ORE AL AES OREL R RA o 2 F g LA TE L 5
ool g sz - DY 3 (writing) T OB o FH PG F
e m’?? PER
Saussure (1966) 35 3% 3 4. ¢ %4 #%. (vocal sign) 1‘## o om o2
BE A EZ S d 8355 (written form ) B E S 3 B b ep J
2 FHEG & A 3¢ (represent) o 8 F ¥ fis 2w diE S B REAR3
THE O ARES BEEE BN E AR kTR o ¥R BRE D S
PEL A Y R A ARY > RE T BB E % % £
Hihgd o @ RS BN 2 TR NAT A AT Y o
Bloomfield (1933) 15 % ¥ Saussure £ 17 » # = zn 5 B (4 gres
TEARA RN 23R8 FAE T h M2 P o @ AH FF (F
W) PPRRMFIAEFT 0 R A A Rsdt

S iz Eim ¢

$ 4552005 & A



(writing is not language, but merely a way of recording language by means of

visible marks ) » #73} 5F 5 0 dp DA EF PELARIA o gt P 5 A
PerR g Y > FF LA AL A G RN F L E IR
FRMATHESYF o T2 BB EFT T OHEDY TR ARED

AR Y O A PP F T A P EEZRHE Y e - BRI kehE
% (speech-utterance ) % g Flo B ch- 00 H FARY Fies™ ko it o

3 - et ek & (device)r 4ol 403 85— 0 Lt B4 F 2 eh
PG T RE S A RO L o

Langacker (1967) » i 2 3 WA F 7 - B Ri k- AF3

=l

=1

$Hee 3 A Ol I 0 5 LY AT B MY 3

PR A EE R F R P ARET o B AR (2002) 4 FRE v F AjEEGE
THERPR A TR FAF R R T AR E  RET D
:‘4 %,‘L‘\_‘C’ o

BEARS B2 3§ 2337 - Ak Nk e g
& |+ o Lightfoot ¥2 Fasold (2006) 25 3F % 3% 3

IS

oy #-Ewchr 5553 (spoken language) 5 H £32 > F] 5 ¢

T3 (writing) = FE N> FEOPFFLRS > T 0 & Bib
YR TEET O RIPEFIMAGREF X F ) TR 2 F g

4 = f[gswlgrs%?ﬂ; CERET o 4rZb A BARE Y 2 3 o A iF 0 B PR -

N\

B 7 I erpE k 4 %wﬁm;‘iﬁagzﬁpiﬂ%ﬁ-ﬁ;%*ﬁ
LR E PR

* —‘F,’z en% R (the tool of language is constantly being adapted to meet the

1 4) g 2w Y 2T = 71
= ° b IF F‘\-‘*FFF’ B :95'1;\

l
[
Jm
B
=
NH
T
b8
\r

changing needs of its users )» @ = F e P g B T A 3F 2 - BE & Dif i
CFEBEPEFEREAPT L EmR etr s AFH AR kS o T
EF RS T EIE X ‘% e R ERSOTALEL W RA R A SR

?; o FPL v 18 LG E S %‘fmﬁﬂif@—%ﬂ*v

-



FRREORENE I EEE IR B PRTEFTE T SEF
3 0% a8 4548 o Halliday (1978) 827872 3
PRS- BEEEmE 3 EE IO G bd HAF Y chfgiE o 4o Tt
PoeTEies “T B RF 5 ---  (---the language we speak or write--+ ) > ¥ r4 g 1 i
TRFHEXFEITIEFRFLBRR - FI o TE IR T3 8
@

TEAAFG G b AHAHMANSE S AR 85 B

EZehFE TN 0 Y B i N s PN ECERED o4 W
ME 2 FiEALT G N B '\;’J‘X'TE:]‘ NMBREAFTTFUED vEEES D

Devitt £ Sterelny (1999) #18 ;% £ Halliday #5112 > # P35 %2 £ 5
M=+ 4548 (medium independent ) 1578 45 > JERE ¥ 113E * v EEE T o
SVER T F R (2005) #NFTALAF B LS
(primarily vocal ) » e > F 32 e B » W HE R FF T Ewm T pFrl e
TR o BIMLBAAREZ T S rFET AT F ARG B

P 3F o B4 (sentence structure ) » {2 v ¥R EZF 5 g = 50 .

LA T R ERAREHET Y cEE cEE - FEa AR
d M aas Bl EZ2i8 L&Y >4 (2 %P »1997)- Portner
(2006) 25 3 & %3 (word) ~ 723 (phrase) » ¥ 3% (sentence )

-

F m & % (literal meaning) 3% & #_d :##® & & (lexical meaning) £23%

1 (grammar structure ) = 3 1F% @ B 24 ) ki 5 T}n“”ﬁ‘ NE A
Eeoant o £ H e s (parts) B ig et 384 vk £ 2 3¢ (the way they

are put together ) #7;4-%_o p* ¢k » Portner (2006) 35 3% 3 & * (i B "% %

(context ofuse ) » R4 T3EH 2 PeE & 5| o Gl4o T 378 | 3F &1 >

20



FOBFEAME O TATE SRR DL S G AT S BEAT
PR L o mF TR OFRRET AR RAR G
TF o MNEZ R &2 $£31 0 Portner (2006 ) 3 3% & (semantic

meaning ) & ¥35 & & (speaker’s meaning) @ f& o 3 & %z#ﬂ E - BE

?@*%@*ﬂﬁéﬁ’?%ﬁ@@‘iﬁﬁﬁﬁ’ﬁi%ﬁwiikg

HREFZR YRR T Y (B 21.1) HiEg &AM LI T
T AFwR Yy perd g & - 52 Halliday & ) 3 33 2 30 i e

Y

rmh

2

i > ESET

\ /v

s = (S FH YIS R ARes

B 2.1.1 Portner 2.3 3 % & BT

T

3 &Rt oLeech(1974) 4% 41 = 7 P oE 43 d H 44>
TRITFRAA TFRRE B TFTRY DEFRRE
%%ﬁ*ﬁ’%%ﬁﬁﬁﬁiﬁﬁ*ﬁ%%o%%@%ﬁiﬁﬂ@$$¢
iw%ﬁl:’\' U

%?ﬁ“@%%J@%?WF*%%T°%*%%%ﬁ%%%ﬁ%§’%

BiEA B B T ARG - BTk & T A

e

*3%# L & (grammatical meaning) ¥F 3t dE (FF P 2 1997) 227 3

T N R B LR -

Leech ** 1974 # % # ¥ {¥ Semantics ¥ # ! = 87 F 35 & %7 34
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24 % 3 (conceptual meaning )

PEA R &R L5 ot { & (denotative meaning ) & 335 & & (conceptual

R S M F O B S I T iR

B AR EMI - s xaEs Ed? 2% (Leech, 1974) -

AL E KR HERE S DR A ps (L3R5 1995)  blde T j &
g e R dpen? LR - RR R A L8

oS ek SR 0 TR STRARERE S % T TR B 5E

FLO fegemEE R F LA R R FE Y HE - B
FaG ARl o R AR Al TP TR

fjil\.»:&%a(]LF%%’1995>°U1‘£{T’|—7~ Y‘%J ]B;FF' ’]’li_l—'\aﬂZ?éJ

PR TR b TR & Pl TR g A

M & % % (connotative meaning )

\

el

=

B

e

e

fim
|

I

-
F_*

APELRL AL > BHFUOMLL AR 72
PR E VL AERD A PREFORAEL 2T (putative

properties) #7473 g x (Leech, 1974)« bl4e - Tytjz | ¥ ¥ 5 TR
Foehp@misz AR e RAL 80 @ @*ar 7 &
TR e B OMA LA AR TP E R R R 0T IR

=

FHG TR BRP LA -

FROM BRI ANRBI T T EHEFRF AL 4% %il8m A4
‘?%z‘ib (LeeCh, 1974)° /I;’IJ'Q‘T’ ’ 'ﬁ YL | —\E'I]} e FP > 1 q}; rdE-’ [ #B L@ ’

FBREFP € F R PR A A IR SRR
A R apmg & (LR 5 1995) -

B
o
-
P
e

b & & (stylistic meaning )
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Leech3n i b #2433 &7 Fant
IR e b oo Bde o i T8

2
B lBP A B I 0 g &

BET N AR ER LR L
R

X007 i
f#—ﬁ&pi‘ﬁ{’m_,_ﬁ,”' rﬁig i N,

SN

Leech #% 1135 3 07 & = (level ) > d
B2 8 (literary) % > v
2. 3% (slang) & =t & 4 o
TR

-

<% =%
GREZ oM A H—:'%]:Zrﬁ;%'\;

710 > ~ .
s WA VY

1995) >

G g EET RS

4
=4

> ¥4 (medium ) H4c v

G Pl o

>= S 37 NG
\z‘g-ﬁ( =] EE’/F °

g%ﬁ‘%ﬁﬂ

(colloquial ) & < ¥7iL

A Rk R A& (

535 (speech) -
R B

AT * o om
is 4 AT RH-
7 AR e i
TPEF A RORBRAA -
AR AR

® YA ¥ A BARER

(RIS REPYI\|

R T E

piﬂihﬁ—'% * mP% P J\& ’]v\'—z"

B =% BB 0 E_ ;¢ (formal )

% ( familiar )

L3 RenlisY o R I R A

A Sl ) N A

Tk

% 3% 3 (writing) °

HHE

CRALECE R R

> %2 43) (participation) » Gl4e @ e ~ FH3E e WE T ILA LB S
);f’zﬁ,%}éﬁﬁfé&F}"@o;;—"ﬁﬁlxgﬂ"ﬁlﬁ_@i%%&E}l@o'}]ﬁb,
SHF R BT F S EIG A RHRR S TR R

> (7% (province ) Gildo: FLE* Z B 2 Z o LAY ZF iy 2
EE-BFESR R - AREPFTRLT HFCEFOR R

> B A M (singularity) » Blde @ { Breph $2 - B P R 0k oo
P Brig F ang e p;}é‘m”"‘L#\%?éﬁ&ﬁ’ffﬁmblﬂp%

ALE 2 s FH RS R B
b 2 RN D S AEE 2 A

23

AL T s A G -

4

B F

o



H R 7 & (affective meaning)

Leech 3% R & &4p 057 5 “TF P GFEH B A R S HE
R -MHLEAIATIEAFIL LA - FH  RpPERELE
> A LA KA bl GRBT Bt AHRESFE S

e ’

i RS

-—\\

PP E TR AL R T

Fhz fefipd s -

jz:l'
A

=

> ;ﬁgé PR AEKREZE B TREZEBIR > @9 T @ cp

i EOF A AR R

> AR ER KRR bl TP BB Aok R Y DL g
Ao ATRERIEBEFE LD 6 R Lok @ ¥ DI
FA IR DEFF R L Wb s 2 s B R A

A

> A Rk A o bl 2T B BER T U ERARFE LR
TR dREEE -
% 8 & & (reflected meaning )

Leech#t 1% - BFFEF FBMALR EY - AL R A PHE
IV - BAMAREF A2 BERL R - bldeo i Bt gine 1A
T dgen TR o E R ek A m R E] TR A b )

B e

## e R & (collocative meaning )

Leechin a @ F a2 v PR YRk > @ L PHTMAE

ARl FP @ ET PagEid 2k AT 7 Pﬁmi%ﬁ%
ZobldeTiRR B Tp  REG Thg AL & eoFd ¥



gt #h > Leech 4p 41> 3F 30 0k ¥R A

TR TR 8 . DN S IR § e R E A A A R AL R
G emE e o B FY R o de TiER T R LY
]ﬁa o

7. A 3E % & (thematic meaning)

Leechiu i A MA AR RBEF M P L e8FT > a 222k
A AT oA T H Evg T Hgr 8 THIRE R0 | B G ARR D
PAR A L0 PHTERGETR C FE AR 0 FE T AR

AR K o HE DI MAREP THE O PR A K L LR

Bleechz i8>« F FHRIAHFAGI Do H AP imie g h
B EFE A o 23 (1997) WFEA SPALE S HALE - F
2L A HAR (2002) PIFFE®A SRERE DR &
%%%%iﬁﬁﬂoﬂﬂ$3m%ﬁiwﬁi%ﬁ%i%%ﬁis%%i
AR oA &Y DB A > H ) F & Leech i I e j& &
FEAE BELA RRILKZFZLFND - APMETL KRTA > 3
2%k R & Leech s & R & AP e0 > iz B0 P HRA R &

Li- HPfaf o B PRIMELET RASELBTLRREFT;

%
ABRZAPPFAFEPRY D EPLRMET T NEH DB LS - b
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i
-gn‘:‘\.\
‘qlll,
:-.\

=P 3

Lightfoot £ Fasold (2006) % % #313% 0 (sentence) 7%/ i » ¥
F33E (word) 4rie 8 4 483F (phrase) » ™ % (F 3 2 BT 4o e 5=

R
) .J\
o
pa i)
A
=
=
|-
T
i
-l
hins
.
™
jvd
ki
—
it
NS
oy
)

fRent Fk H o 4o

BAEEY 2 AER S - A L e BERE T EE T

T (3P 519975 A&k 1999 ; & A% > 2002) -

FRAB g2 E e TR SES CFRBEM e TR BER

L R R =2 - L VR VAR NI | = S A J~'_%'E?CJ‘
r#_EJFI‘:%J"r_ﬁi%‘B;;%/z‘EI""I ’1214'7;; &*’%%mr*#ﬁ',z—Jlnﬁ N

felfgs  Ad g rragid oa TEE v ires T &g
FF oo T DR R E TR (1999) anlid o dg A TG
AL AR GEF S E o TEE S b v A T AR
Bobleo P TR R oA TR DT ES  E T TR E
A3 T TEE E o B SRR TS NERE 0 i
MEEEorrar I b BB EEY F RO R EWN TEFZ
e TE 8 TEr e 220 Tk 0 T, 7 AR~ 83 Tk % T
oo TR AR Ee s v I adwEaEer F Ram
TEFHES A EFE T TR D oA R s Y-
MEFER > TAELE - BFE o FE ALY A ONE R TR PEH U T

A NEE e PN 2
FRELFW A ML LFFF Ao o

FAbo g o BG - RER AT AR pREY o

R bl g R AT - BEMA A PSR MG RER
LEA A b T3 pRT UL T2 & Tk s 2w d gy
HR& A Bg T2k il dke n s @ AT b g



SEE T I N

ErgulaE E i (A& 1999 &+

d é‘f?j\’% EWV A S HE Sl A e Ed -

r;ﬁJ\rrzS—,J\rI‘iﬁb

EEED A B AR RBELESFE S Nl

f (23m 5 1997) @ d %
(

)~ B (# T

(R

% > 2002) o
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b B ST sy s s e A N .
FEAF P CEFEFNEEINERP > FEE ?&f{ﬁ EEE Sk 2l

EXFCARPP ENRDRE - AFRRE BT LS EELAR (HBRE

B)BHi LA (K% 19995 KA %0 2002)« B &R paigEe -
EFEFALEL ﬁ%%’%-;lﬁﬁ\%ﬁ%%*iﬁwﬁiom

B 2Ry hE e angiE e (15 §5°2005) 3% o 7 o 20 (lexical

2

categories ) ~ “23% (phrasal categories) % %= » @ ﬁ Glde L300 s B E

né—‘ﬁ Bldr 30@F s AW EFE c exaEF oV A 5§ H o (single
clause) > &|4r > T like linguistics.” » 12 % f§ B & % = 0¥ 5| &7 (coordinate

sentence ) > )4 > “I like linguistics, but she is interested in mathematics.” » &
2 (complex sentence ) » 4 > “I did not like linguistics until she gave me a

lecture.”

e dhgiE kg > 7 F & & v oo i (endocentric construction ) £
b B4 (exocentric construction ) o w & % e oo ERFeoEHE -
Bits & % @I%A (constituent) # it % F (functionally equivalent) » @ &
B T4, FH ¢ & (centeror head) o )4 » He left because he was tired

izw ¢ cheleft o 5 5w > @ because he was tired B 5 H 2 4% 3% ( modifier ) °

2o o BRIl P ow et > b4 [ went to Tainan ©

BFY oF0F THAADESAE 0 Aok 2.1 o7 e
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2211 ®rxFeozAre3H
Al S-4 V-3 O-%3# C—AT 3% A-glF
SV She was laughing
SVO She loves movies
SvC She became tired
SVA She went to Tainan
SVOO She gave me a ticket
SVOC She considers the ticket  expensive
SVOA I must put the ticket downstairs
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CEEE 25

Pimm (1987) ¥ 37 # ¥ #c4  £8 ¢ Gl Fo ¥ R
( Learning mathematics is learning to speak like a mathematician ) - & & & &_

GBCE o R ERE? Bk TS RS ?

- ~EEFT R L

5 % 1953 & > Brune i{ $& 1135 % FlF el i ¥ DL &M BRG
CEAPE Ak E Y A R ETZREMALY R ST 1986 £ o
NCTM 5% 11 the Commission on Standards for School Mathematics ¥ > #-
# & ¢ 922 (language in mathematics)) 22 AW AL 5 £ & 5 %8 » 3¢ 5 &%
PeiE T A lE ke E AR Y 20 £ & ehpe 2 oDurkin ¥ Shire( 1991)
WarE T BEFDIEEN AT BT "B R T NET B R
RWEFToCHFFT A wE L FF oA o 8 d A ke JE1d 5 &
3> # | (mathematics education begins and proceeds in language, it advances

and stumbles because of language, and its outcomes are often assessed in

language ) > { 3% % #cH ¥ HE BT AF IR o

FEFA Y RANEHEE Y 3 %1% (Ellerton & Clarkson, 1996) »
KA iRy Y dnE T R AR ﬁw&&%ﬂmﬁz
2 FEFRROR i°€$§§‘ﬂ’z w7 F BF > 5% 7 Halliday #c% 3% 3
( mathematics register ) {8 ;# (Boero, Douek, &Ferrari, 2002; Lager, 2006;
Pimm, 1987 ) -

Halliday (1978) #-H M3 322 enfaiz » T 1232 27 - B
AR IRh- FE A8 A B & 9nEP 2 B4 (a set of meanings that is
appropriate to a particular function of language, together with the words and
structure which express these meanings ) > & * F|#& } > { N HEE BFF 3
FE oo R E B dp b A - e 5 0 #KkH P H(mathematical purposes )
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A RERATER 0 2 FE R o @ Halliday df 4 5 2353 o “,ﬁ%”’

FEE W > BH o #E 5 P50 (mathematical notation) » &% &

EREEFBFTR B R M s #a B
2 fp B b LR T WA S BEET A %R (Pimm, 1987) § £ 3
WAL p ¥ A BanE3 B ke (borrowed from more everyday English ) @

e B FESLE o lkl’;r-’;-j HAHF L ARER o blde Sk 7%’4’\3‘ °

me 2P N EFRARRAARITARTIHF w2 HFETd Fa g7

'

r
‘.‘T_‘l\‘*\

Ao BA R HeiR st (314 52001):

—_—
[pu)

E] = %'\:r‘fjl?:]q’r m ke HRE o 2R @253“ mﬁ:ﬁ,‘i;& : t"]'&f"ﬁ_&%/ﬁ—‘

Jet
%,:

A HENE .

2. FFRARAIER D blde o 57 s 7SR

3. dEBEFELD XEE I bde B EN 4 EZ 2258 o
4. b hEEta R G GHE SR Mo RS

5. FEAIBHEER L Hlde Sl BE o

Pimm (1987 ) A 3EH# 5 Z 2 P> ¢ * Halliday 85 3% 7 g 2 »
WABEFT e TFRE FFRBH o ¢ TR BRI EF PP
* £ {%+ (highly symbol-dense) » &85 3 » k3 £ & h = o Pimm

(1995) dpdi > tmdcg @ ehid5ups - ¢ 3 2 472 (spokensounds) £ 3
o B (writtenwords ) » & 7 iod BE AEE Y SEER OIS 3

P B L AT e

1. A& ReEFAE@aRs (logograms) @ iHH 48— 4 2 3 AlcH

Rk s BB B E S ¢ B £330 (technical terms ) o B4 o
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oy

O\l\--.i‘%ﬁFE:}‘ifégKion&r+\—\X\,\/_\:\...\3\<:>\U\

Z HI—L /_/ %;L‘

% 25 Blom ch 7 5L (pictograms ) 3B A FELY A Wi Y NI &

NP EaA, d o Glde o L~ LN/~ AF o

&2k 2 55 (punctuation symbols ) @ P % 4 F3F 5 ¢ ik ghE Bl > e4

P AEERE LT ERRIAR DR L o blde T~ L~ ()]

F # 35 (alphabetic symbols): ¢ 2 &2 F* g b~z A~B~+

Z:ff- ’ J‘Z&%’?“‘i—‘% a\lg\---\wo

FRPHEA T RSB FERS N eAT bR KDY B

"R (order): 7 f VR F it &7 A e e E 2o Bldeo 1740 71 -

(position) : + T 2+ X3 2B F it &7 4 B P & b
b0 238123 5 x28rx, 0 2l
b a

A ¥ten o (relative size) @ bl4r > dp#ic? £ 7 % - g B E

LL [%:ai:/]‘__

= (orientation) : # fre™ w ¥ it &7 1A enBicE 2 o bide o

+BEx OB » >B<F o

T4 (repetition): - BE L4+ Bt H¥ v 27 1173 FadcE $

RO OR

RpLEEL AP 2k AT o FEEE T 0 R 4R 2 R
FE BRSSP FRROER ERRg YT v gL g
~hAEEET e BE
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Boero ~ Douek ﬂ}r Ferrari (2002 ) %% Halliday $3&# 3% % 38 > 0 2
Pimm ¥ 3% 3 » #-#c® 37 3 (language of mathematics ) B 2 5
PMEE PFR * a8 F 7 (registers that are commonly used in doing
mathematics ) o F]t » & B EFEF T ¢ ¢ 77 2 F 24 (word component )
©2 #3254 (symbolic component ) - Boero & { i&— # j2## > &5 F 3 =

A& — 43% % (ordinary language ) F > F|pt > BcHFFE T L RE Y - KF S

975 3¢ (forms) £ 54 (structures) » o 4 ¥ v FEAEFF S B0 7

TR T =Sl VAR U= O = N S LN P IA

Ferrari (2004) B 4 7 7 ¢ > H#FF 2 7/ N eanfh 28R G 2
BOEREFFFTORZ LR A A AN 1o Fagndg s
B e A RN EI TR VR R anEL > ¢ FRahk
¥ By i (the language customarily used in doing and communicating

mathematics at undergraduate level, including verbal and symbolic

expressions ) e

Herbel-Eisenmann (2002) &/ ##EE 3 B> Bl { mROTA
fe kgL Fr g g Ko R ﬂm#%}; ERASRNE & 80 SR T ST O
HREATH 2 335 0 B2 RS G

. = 3%% ¢ %% 7 (Contextual language ): & #dq ¥ HREP PN

2

i

2. Mp#eiiFs (Bridginglanguage) : ¢ 23 /8% R R3] o 2 - L33 A
4 3% % (classroom generated language ) ° 1p A RE P A p TR E
Rerg 2 0 2 A ENen* F o 4 AFF LBt o ¥ - AER
M #c# 3% 7 (transitional mathematical language )» v +* ~ %% % 7 H13%
% { #&% i (more mathematical ) > * 3F © SaEEE P cOp % o bde o F
FRAEEARY Fl D y=ax+b B AARER TP T3 A
daffa a L "x @R HES -
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3. I ;“#% 7 (Official mathematical language ) : Herbel-Eisenman %%
Halliday #5357 e o #0 N iF3 7 285 - A jfih
BN FEERY2Z pRFTE LK S 2 50 R HE D A f 2
pF | (the mathematical use of natural language and meaning a language
must express if it is being used for mathematical purposes ) » # i&— # f%
BoHEET T T AEEREY  ERY R aE T e
* 3 E 8 {¥ % 32 | (the ways of talking and functioning mathematically
that would be expected and appreciated by the mathematical

community ) °

Herbel-Eisenmann % & "I N #F =2 | ¢ #rk 5lap RiEZ » 724
ZAp#Ty e REFT CH A REFT T AIEE A o TR b3 0 b

Mool g3y fgE--+ | (the slope and the y-intercept) & M-+ & F 2 2.5 (2.5
istheslope) * » ¥ rugdi > 73 TAZ | (slope) " #§E  (intercept) i&
HEE LM ox~y &3 * @35 (alphabetic symbols; Pimm, 1987) » 12
3 251 2358 & R 2 a5 (logograms; Pimm, 1987; &4 »
A& F ~f ~one~two) P L BcH % K > ¥ ¥ A Herbel-Eisenmann i
TR EFEG ) ke M R 3“* FEUEERIT R e
whe P e Rk FA BRI R 22 g BRE T chdek o e P 2 g
F A R e RehP R g T o R F S ko @
Tal s TREE | Y pRFT I AP eL 2 BE LR T RA
WEEF T hfEd e

SRR RN R S L AR AR = T AL R

4T L
HEE

BT SRR PEEE N G ERY T 0 ¢ pHT R
(%) empf B F OB PR R W LB & oM R EE
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He e r (%) AHEP2F38 07 Feaida vy
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=~ F K

B LA FRBEFT 23 B HIREET DR 2R
e f LHEFF T ORFEAT PR EEF S FREY RS

FETEY DKL BT NS ER L B R AT Y

EET 2R AEAR o T 5 H

technical mathematical terms ) » &% 3

\\d"
et
-
—~ =
1 N
3

APFAEFTP A ERY Do F I AR A b kLM P
% + (Gough, 2007; Han & Ginsburg, 2001 ) iz 7 7 45 1 #cF 35 5 e dic
2 - {8 7% P23 & PR & (technical meaning) Hhp ¥ 4 L3 h & £

ISR

Lager (2006) o <5 3% 5 & el & 0l k g 5F 5 5 hijicr 800
# B 3% % (mathematical language )2 p ¥ 2 &35 7 (everyday language ) °
WA BEEFT YR APRAPRTP HAFFT Y LW RO VERLFR
gl o B @3 N EE F 7 £ f AR (precise) & 3

(unambiguous ) =FF T -

N

Zack (1999) £ Gough (2007) ¢ #8534 7 B X F S H#
R B PR AEEF T AR REFRENP N AFFT AR AL
PEREHIRET o PN R G BB 0 B PR BREE T
it (formal) #*#x - De Corte = Verschaffel (1991 ) = & 11 4g i m—g x4
ATy FRATR Y NEFFT R EEF T RAEARY T LT H

F_175 3% (stereotyped ) °

R oo g AN P sk et 7 Barton 22 Heidema (2000) 335
BHpr g angad ¥ L5 4 é.ﬁﬁ_’#i}z‘,\{ﬁbg;‘z##ui
B

EHWF

FE o A BB F TR g

¥R pFAER (0@ * e (Laborde, 1990) o




Laborde (1990) d 3F a7 #7% 2 2 K A7 8F 37 5 o B35

P

BEF T ¥ * & F i (passivemood) > I = & ~ 4 e B {7 L3 0t

(complex nominalization ) o i = &7 &2 ;2 <~ £ & * R F| 3 » H - §
BEF ARG R - S P PR ERSO WAL S
Flg e S g i > FRt G B R BTRSE S P ha A LRIt i e B L
BREEMGX LA FN LT o oAt ] R ER e - k- B %

SR Ry s SIS R L <

Laborde (1990) 4 47 * éF e s+ & L it BT 2 15 > &

Vo BEEF e TEREF S kS B AR Rl

(the complex net of relations between mathematical objects ) °

RAEEF T ARG T QuipdFinibtE®esmga? 2INER
AUk TR o L AT HEED Y - B /}E‘ﬁ'ﬁ ( condense ) - Laborde
(1990) ¢ De Corte f= Verschaffel (1991) #* F AL * ieF 55 7 §F

400y gt # o Schell (1982, 51 p Carter & Dean, 2006 ) » #& 21 4p B e0ja 2 »
BIRAAPROTH B AR BF g TR RS T LAF BE oY
FE S npd o A F Y § 5N AT LR T

Laborde #73} e73% ¢ i€ B 1§ & P

R oo P e e E T} B v et 2 3 1 4 (2001) 3nE @
T RPERE G MRS G ¥V RRI R ane g Ry it
BRI S FER AR e TAERESEEE £ £, 5

Bvs T B ke T B ke T F AU - BREE S A Bhol M £
ﬁ,‘r_" fil/—{';éfg%gf"v;}ﬁxﬂ’ A 1@;]%5{"

Fobo ¥ 2 g FE T SR L ARRF LRI o e T TR

gagggens & ¢ > TIg Tadg T& a8 ‘%’K{f—v?ﬁ?“ £NE 370 o
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v v FFT Y N S Bz - EF TR R
FlEeh?)st o izt P I EF A NRY P A ABEET TR
TR EAUFRFE SR R S LA hod P R EF A ST Y
Ajehid ¥ & AT 4p

L

BI o B RMT AT - HES L anBHE L3
wﬁﬁé%Jéi%’ara%&@z#izf—%@@iéf—%&
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RNy aF -HPPEX B4R
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e
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??7
ﬁa
P
It
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4
N

3 AR RLIEEAS L ﬁﬂﬂ%%%ﬁif%ﬂ&oﬁﬂ,—@%éé
g TR THES T
A8 Tem ) b o

I':&
Mo RIS TikEE & TR AR

B2 A gem S £33 0F - Him A

{1k s s
E]
|
E]
|
A
|
=

CHEET Y B PR FF AR T @A AR B
R4S PR Bk e 1T L 88 K ek (Gough, 2007 ;
Rubenstein & Thompson, 2001 ) :

. - BREOEF 2N BFF O ’tﬂjﬁr’rsyj‘%‘u%ﬁﬁﬁﬁﬁ mo)
’\;3}:’5" o
2. - ERHRAG IR bl Ta+by T ouE Tatgrr b ~Thg
a | F o
s . o . s . . . , 3x%+4x-5
3. FERESOB e LH - A a(asingle line ) b4 ———

2x+7

By ksa ¥ s Ay id 2 AP L o m Brhd M2xde 7T A2

40



3x e T 3 4o 4x 5 0 11 2 Tsummation k 7€_1 ¥ n; 2 T sigma k j$_1

IIJnJo

4, - |ROPETR T A RATLFEAL & bldro T — R R ERET Y
AR - riﬁ‘y’
At P [ b 2. 1 g vz 2 \
5. BPHEVUNZBET R AL BORE &Mr’FBEJ g2 M3x , e 0
, 1 » N . - . R .
pE VSEJ m3'3—5’541"§5'-\4\:;£ @ 38 x 2 Rk o

12
r= o
il

6. — RET T A HREEA LT > b4 T12 53 8 T

S R e T IR

PHEFFT OSSN ¢ GRS PFREREM F Y
( Carter & Dean, 2006; Hackett & Wilson, 1995) 4 %15 4 1@ 25 % /39
REOFNEFFAL > FREIHEF LT FRE B

Warren (2006) e#2 3 #FE 4 #F@ T x4/ % (more) & 7]

/0t (less) eBR R Lo s BF A I fRIFA LT H 54 U A 0 o

%

$o AEenE A o T A 50 B T4 (big) o # TR/t %

v

ot Tol p(small) s 25 Tobdey hfgi2 o R 8geng 4 > 2305 A
EAONENE RAShONIE - B INARIN AN i A LS 2 Y

S5 NTopar/ b gz ot @iz A H e A oY KAt Eags Bl o

— -

$ZAEE A T X/ g Topar/ et s P -k B % 91E 2 (positional

language ) + - &)4c " #F | (higher)~T # X | (lower) & o iz & 4 7 <
‘?/’*?J‘F'J A/l IR e '—FLQ‘KLJ I E o %ﬁwi{ﬁ?ﬁi;; VY

F
SonTOpAY/ et e s TLPRERERE G TR elRE s ey



2 [

i%é‘f’lﬁ.:é”{f‘g»\rffi’ﬁ 15 s g oeh ) ietkenp
ERIESE A T 3 N

v d T 1L R AE

=
3\
e o=

Raiker( 2002 )12 4% Shuard = Rothery ¥t #c % ¥ % ( mathematical words )
o8 FHE L ASRE Y R Y EEF RO AL FE AT PR
FoE e v - A S L @R (technical words) » AW & #cH P @ * o
PR B4 s Hih s Foo% 2 Ao @R (lexical words) »
B p ¥ 2385  2@F&8p ¥ 2RFT PR Apk o bldo o JEHE -
AP ¥ A5 R (everydaywords) » B EFRFREI P F A
AR 2 Y
BE Y L & o Raiker #IME 4 Ak# P % oz sE PR IS
BAH R o 2B P - AR 2 PR R o B

WG Z#2 B35 3 2 21 FE o

-\

\‘fx‘r

b

TP KA E PR A RAR o Glde B 1RIUE 0§ H A

Hsieh ~ Wang 22 Wu (2008) #7347 £ %° &4 HHF L M@
AR B P ET R T iR R L e
REAH L T s T T35 THfph | %85S ER
FATEE o blhe o B Pt TERLLEERM, T ABT A /4 | A0

FEihs e fre s "B A2 8B B ALE T RL B ATS LB

/AT BC | B ingien s d 7 a0y B4 ¥ 288 G0l f3i5 0k gl 213
é%aﬁgpﬁiﬁé;ﬂ&&ﬁgwFﬁ%’?uﬁ%’ﬁi%%
FRE R LN AvE 341

Teubal 22 Nesher (1991 ) %= 7 £4~> F40¥ e F o0 > © P& D
V- R FAHE AR PEORE RIFOC THERS PR E
BAARA 9B RRER P A HFRFoaTmfE, Flit > §F 07 &

Foom DG R A RAGAE B TR R
= LU P
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4 SRS TSR R KB T BEE 0 bl TS (more) T g
(less) & 2 fARE i@ 5 3 M 5330 F 2 7 it Flam 23035530 B 5

$HE B 3F 9 LRI o

BEFRZF S B X f WEBEPRHEEARRFSL G £ & FE e Ellerton
27 Clarkson (1996) Rl ¥ - fagi% » #3053 éié:-ﬁ ( semantic
structure ) 4 @+ F 4 PR FEEenL &8 R F] > ¥ HEEMF A 0N P H 3
= 72 2 - De Corte §= Verschaffel (1991) RefF ot dvbik 200 2 F AL i
FH7 7 FHEEFo TG as T2 2B3F o 0RE SRk jF
éHWFWéAﬁmV%{ ERNREBRNIIF - FTL REKT > C

\F‘b

B X iog 2 PR thendy it “‘fr’ﬂg FEARR » 1R & IR g end IE B

ERE 4 TRHRIE S o AR 0 AT T A B FRETR Y 233

g
ks

RHAG R ES R ENP AR RO R A KM Y R LT
TREALY e oo
WIORFpN o R o A RaniiE Sl < F 2 2R3

FligHE & F)% (Barton & Heidema, 2000; Laborde, 1990 ) £ % 5% (2004 )
FHRHEFRN-FALEFFAY  TE 2B F b 2T Fampi
FoRAFE LSRR FAREREFRY Y TR Y F 2R R S iy
FOLMIERFEDR G 0 B R EEF PR TR b A7
7@rPﬂA~Bﬁﬁ$Jﬁ%ﬁ{ﬁ%ﬁa’xwgim;FPﬂA~B
FEAEARE | A (PRI AFERE PP BerfEY > 2L A TPIA
BERLE T A T B OB 0 34 BIRAE PHFE 0244 F L 073 mfE o
Berh s B AL e il R A0 R EE S bldr B2 s T Do

BIAMI-BP Vs PECDAM GETPACDY oa 21 4(2001)

CEARBHROELE Y FAS A Z B IM G RRSE (B2 > 1995) ¢
THEEAY LEWHS Y FEER LA - BEF R A AN L F Y 2
PReH oy 0iE AT Y TARIMGT REME-
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BT S B AL E AR S dy 0 B R YRS
f#

RFOGHER B T RZE

S F RS AR 2 R TR A e R
(theory of thematic progression ) 4c 14 4 45 o 3 g & 1@

& 3§ = = #¢ (Laborde, 1990 ) »

—
\_, .
&
]
\m

# (thematic) @ 7 & A7 4 aiF 3@ 0 $3F B B onfiiEfi

2. i A3 (rhematic) @ F F AT L g ¥ S B enjiie

",'
o
3. B L E (transiton): #rdx T A fEa L B P A g | a3 o

§{§;§ '/El‘ /}Efﬁm’fi}rﬁ(’*i}&‘ %:ié—‘,’:‘:—'—‘?—' Fer R T

Feor F AT LR AN LEE B RER

—\

“P-> $23% Laborde
LR IR fRE R i R B E o R 2 FEEe 2 ¥ - 2 5 0 Laborde
SENFEOREER SR 2 ER T i A AT -

Vb B E s enf] QA #E 8 S GILIEE O PRARY o
A A s R > A B EIILR (3L 2000) > bl TR g4 ¥

PHRNA > AT N R FAE R (T

B Y
B P o blde o B3 QR

NN
T

B3 L3P g R B E A AR AR
m

FE AR B ITEA ot A R

\

#BwF " - g en g = | (the composition of two rotations ) ¥ &z e 3
g | (rotation) ¥7 " & & | (composition ) ## = #> @ ¢0 [ g8 | (to rotate)

#r T &£ | (tocompose) ™M If2:%#cE %&3% (Laborde, 1990) o
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% #c® 8.2 5 > Rubenstein ¥2 Thompson (2001 ) % 5 # 5L endd fic
Plde P - BRgag 3 ¥ 2 080 - BFPh - eRgd s iR
ﬁ%Jﬁﬁ%%%ﬁ%%zaﬁ—ﬁﬁwyr—ﬁ@ﬁ%?ﬁﬁzwﬁﬁ
E R R ST AN PR DTEL e A FIRT 0 T R L FREF
I PR B BELRE . B 4 Vi 8= 4 &2 BT 2 f# 40 - Rubenstein
2 Thompson » 35 - HReNBEF R A R & TR HEAN2Z P8
TR EdAROLE N - AR A RDORE AT | FEH €
BAFABF BRI DT 0> B PR IE L AT R RERE L o
FIEL > Gide @ @ * g iz B4 % (use incorrect syntax ) ~ ¥ 4o
F12x2=24+3=27 | e 4§ 3% » (produce run-on sentences ) ~ 4 %4 & * 4

R E

S AR TR

BeEHH e A S E T L s BB E S e

REF Ry ¥ R ¥ JE T hFA R et ?

L¥cF R * 2 g > Raiker (2002) 245 Shuard f- Rothery ##k
& :#4 (mathematical words ) 4 #f > T #E % 37 4@ (technical words )
WL PR (lexical words) ~ P # 4 %3 #® (everyday words ) > #£ 34 &EF &
WERE P JFF 7 A o Raiker 87 7 BT 0 HEF iF
NESFAF > ¥ ¥ 72 €L ®

Fel v i
TR 1 L TE B U BT L
T % & BE 4235 3 (key vocabulary ) ¥ &t ¥
|TL HEFFFTLEERE > LG F

BE A BB RE RS AdKE R P o

\\\
&

\¢

kA |

&3

-
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Street (2005) BLZ ¥ ¥ fF 2 H35 1 > HRFR * F 5 FA5
TR EHEREE T F S B gt et i (correctness ) ~ A5 3% 1t

(formal) ~ P 7z (lack of ambiguity ) F &t > R REFFHE ki ? » ¢

1. % HF A58 3 #4038 > 4ot IRE #5530
(initiation-response-evaluation ) & 7w 4B f 7 » T @ * & F A
(informal) ~ #3537 P ¥ 2 /B $3% (dialogic) 7F 5 » M § 4 &%
N g

2. HAhBE SRR ERIPE @ P F 2% E bl4e L (yeah) %

TUVE P S e B R 0 AP B R E R e i

3. RERIGHDOZ AR Y BycE S BHES T 0t 3F 0 ¢ 2 (would
be)~ ¥ i £ (might) %

4, FPRERT 3 P 5 o blde D @ T2 £ 40 (gestures ) ~ F 4
(objects ) ~ B35 (draws) %

5. A pFo g’flj J;L_ WRAB A EE R PF’ R RIS I
"B TORE PR R NE T ERAE R AFRTE o0 €

B - AEEERARE S bldrde r - B p F AR T o

d Street 5477 7 ko REF BT KA R F T 0 3 I A
R AP P 0750 1 ‘»3%17&%‘}7%&‘&?} C TR e JET g @ A A R
WEWamET o V- 20 » JfFs Jid B u Bl 5t o blde iR S
BoSFhp ¥ AR PEE - Bl - P EAFRESS S Rfe A
“wH3Z 3 (Laborde, 1990 ) °

BEAX Street TF T T A T REF € @ RERAPFE R PaRET 0 L
LR B RS Ry P R TR T T LYY T
B P R IEERATIPRRELIET L G Gl BE A TR

STL g &5 T SR A A R RS R Y R R Y
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a)x‘i

FTeopleciTL ¢ 43 T 43 B s (Hsich, Wang, & Wu, 2008 )
W Terd ek Ta B e m % 45 (2004) G ¢ o Hor s o
FHRERFNFLP RPYF e L7 F2EHAARRF ~F7 73

SEEFE SN By b"”ﬁqﬂiﬁﬂﬂ?-m s Glde s T 4

- L LA T 3 Rk L3 T TR - FE R g T

(FHRY HY - IFEMR ) F o KL RFFR BRI T AB LR T

AWMLY ER-BPFA-BAEHipE | { 4 M- BAg

\\ﬂ«
i

]
TaRPER- BERIEEREDA FRERE T T LI FER
PG ILTR S SE e 2 b o B R S P LT iR ST AR AR
Feo B9 2L PR R T EF e FHlA T EF RO R AP

(- AR SRR L BT R T S O
FHAfdhe A~ B XSRS TR LSRR AT S S e )
AR LR R Ak

FHOEERI LI pLE AL gIPT A RGN FRFERER
ﬁ%(éﬁﬁ—?ﬁ)’% B & 5. umﬁz(ﬁ#ﬁ#CD)z& AB ™ ¥ X fe
AB 4 STl iR (R4 ¥ CD) A AB chaed T 4 4> 9112 P ig

“th A kB R CD dwE ARE AB e E T A S

by
4

EFFT RERFE

i Street crgiliz » FFFF 3F 53 ANV U ME O THERE > U F A F A

:.ﬁ;‘] °

FRBE DR Y B AP BT AL E AR
ERREGLMATERM AP s R 2 A2 N4 e
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12 (2:%3 o (De Corte, Verschaffel, & De Win, 1985; Ellerton & Clarkson,
1996 ) -

@ Herbel-Eisenmann (2002) 9% § 4p d1f7 2 30 e ok ¢ v gpifad
o fRREE > AF A EE TN EEE T ok oo A e TiERN
BEFT 0 e AL TRS dpffy=axtbina s @ LT Tx 3 grn
B#F > REFEE - A BROfEs FTEL A TN BEFFT
2 FE

R T RKEET AL B R T AB L E TARL L E - 8P T
Bl 4 2 s 3Rk BAEAT R

2

\
-
e

A~Bapedgin $ ) SN S 542
pieg 9

Chapman ( 5! p Herbel-Eisenmann, 2002 ) 25 & % #c8 7 & S/ d i
PEF O AE T BRI T A A A BT KL
Hpgd sy pcd i s BHERggfeant o 7 LR X7 % O
BHAFFRBRRMNGRE S 0 AR EE A T TR REE B HRUg Re e
AV RO CRFBEARINET L DRRFS LMY TR D
W o

WIRHWL S RFINBRETFe > REAAEGF Y T FW
FixER a0 T3k D HEFZREE P e T8 7P a8 (Barton
& Heidema, 2000; Barwell, 2005b; Carter & Dean, 2006; Gough, 2007; Raiker,
2002 ) - Raiker % & #c J0FF B2 S PF LT p o R Y dnF T 0§ MRS
ERMIE > RFREE S > TEFRE c KRB AE KEE Y TR
VEEFFORE IR E A RS FFIR S KE P 1R - Barwell
e R AR Y B F TR BARE T R A Sahrg v B E o
HioE R F R EaFRolr  TRITOEREFZFPRE LA b g4

=T 23
el koo

3\

S Iy
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Barton ¥2 Heidema (2000) 25 2 § 254 @28 EZ o > B P
HEBRFFTo5 o 6 PR A BRF L REF S DR EH
BEEREFAUTRF IR NG+ 0 & RF 2 P e £7]0)
FBNZBFA R A AR BT RS RFAHE 2E S

b

E DB BB Y T AT A SRR AR TR FH
Fof e | A BRRE e Ao o T EE A A5 T R RF L v FALP
VL~ R RDEHARERA PR RS OMERTE 0 LY

P
5
T
N
-l

PRI T2 ey A e & o 0§ VR T RIR FRAAE P AT e gt 2 2
REFIRYEFFFOWE  TRELIRE > T T F oL B
Barton ¥ Heidema ~ 2R #0FF B~ 1735 8p © 2 @ e F 5 o0

TREEIRBGREE S B P ERKFREETRS A o B
FHAR R F 3F 01 ) 5

Laborde (1990) R4 3 A T 7 2 B it ? &3 BRFFH
H- o B3 53 SATASED ERES BRI H - > B - B
WARELATHERE ML M AT F DY 0 R R D A Bnpe T
AR RERFIRE- PR LLERF AR o A BREE
BT R EA RS TRE 2 B F T a4 e

+

Pimm (1987) %% f P BB 4 RS L MPe (formal terms)
70 1288 ohfy it 3 34 (modes of expression ) @ G4t T E B | H2F A5
P REF S RFE A F € 7 IS - Barwell (2005a) £ Lager
(2006) ¥ias REFBEFRELR Y BEPRDREFD ¢ T RF2

Laborde (1990) # 5 BHE EH A Fo 4 B9 3 » ¥ - H
- A MRt e Lausd (labeling of geometrical objects) @ & & A &
R ﬁ+®ﬁ*“&#kmw#Eiﬁﬁ%ﬁxﬂﬂywﬁpma,
ERFAHBFILIE LR PV RGER 2 NEEFF T A ZRA LS
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AR e H o S a s (geometrical lexicon ) : & 722 F i ok
dpds o LR R LR Bied MDY TR e FL Y R4 F
T ET o

A #c® 252 & > Rubenstein ¥2 Thompson (2001 ) 32 5 #c% %7 & o
SO BE RG24 BRI WERY RN T BEEI e m IR 52 ]
H> oo by Siegel b FEEH > TR RE L ARG EER
Lz N FPEE S BT RHEE B REERP o By ZRKEFT U
EE4 > NEEL ARV AR > TEREY ARE PRI B R
& ABRM P EL 0 blde ! e'ponent ~ ang e ~ Joor F 0 1A FBL R ELZ R &
g2y -

Zevenbergen( 2001 )20 5 ¥cfF ik B 1 5 B F F 2 A M e B L
PHEA AR OB E R BE M A o B P S e s ¢
boim REFCET e T 0 RREFARE S o
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Laasfh T i PE 5% - E_ Dewey (1991) K~ BRA £ ek
kg 0 # D E R AR 5 E (anything that goes on in our heads) % & &
& (thinking) o EH% (1996 ) ¥ 7qs ¥ frig {7 aadie— A h 20 ¥ 32
PLEEE G AL A GHEIBRTFOAT B PR B s
FiFposkt® (1998) Blins: ML Aaf BBy B Ay X 4o
IR AZARIRF PR T o A PTER Y PiEE s KA FRE R
RELFIELAFARGH 0 #2750 L Baid (4R o

ERS A @?%’f % (1995) ¥ 0 @R 2 = sbdp

7§ T AR ERER AT I M GE HP

N hPEdE B AR R B 0 B iR R DS B L R TR AR B R
P e L S el B A 0 4o 23.1 57

’g jf[z ’ l*’ IFE AN ,?~ :\.; wg—

z Lgr >
B ‘ B
> R P TF Py R % ey EA .

* P
@ FIL

MBS RE LA HaB R (1999) #4 7 BlSMb KR FP T 0 #
Pl 240 2 f B R R A L BE L a2 R KE T
ﬁ*%\mﬁ—é v T3 \:':\.LP‘ ﬁ 3—:?{‘-%‘? F\t ~ m?:.xfr'—@ﬁi%“—ﬂ 3%(? S A ;Z.x%ﬁ ?’%EH"
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B WGBS RS A 0 U G B RE L i Aok
PRAKRE R

Brigdk (2001) g Eanolap > 1953 B 5% (1995) gt
B - T E AR aF TR AR R E ’&_p;-ﬁ‘;}ﬁfic‘ iR
FRE S H{HE 4 BT BRIk > HY enL B (FIL AR > 4ol 2.3.2

BT

- #
2 # (7
g3 ™ . i
ma T g (P b (10 >
A ¥ i 5 g wir
b 9 g A 1

BRA A~ ik B4

B 232 BHiEk2 KEFRE (f34L) L AEF T 420

B ARAR & (1999) &r3iizde (2001) 6787 3 AT 3 303 7 #-F] 2.3.2
LTIt s JF HH TR RS G ET MR kA A
BEEFTAAMERELR -

PP B A K A LA K L R R A R

FTAMKE L A P R R T

EEF A KRELSE

FOBF & O BB AT R L S 3E S A B AR AT > B g
LA s BUER L R A R 2IEE I A (A
A2 o
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CEKFRF R

Shulman (1986) 35 %% M 7% & (pedagogical content knowledge,
PCK) &% %EF & o enamilhff B2, — > Fgwidre Zap 3§ 0 Fdo @
MAMEFRAEERP PR BEARBFOEA 2 R EF LB ALIENE
YA FENFZ S P~ T ESOF A X BAIEE § oL g oh s
oo~ B4 g R f L LA BURE A g R pRE aning ¥ e

I E Y &7 $i (teachability ) % *7 4p b cELEE -

EEEPS 0 FEN G OREH AT G AP AL T e
Ao 10 A5G k0 # K NCATE/NCTM Az (2003) 3 3 #cf phs
FEF & IR B IR P E B B8 8 oii(knowledge of mathematics pedagogy ) °
HP e 5o D¥E & B8 2 kg kA2 L (teaching materials ) »
hiE Y TEHA DR R PEY PR o EY FRAKER
o S A MBS A RS o MR e I B W RS 2 A
PEYHEE  wr jHhiramEE S g E L EREVE - 2K
Educational Testing Service (ETS) = PraxisII 4 7| eip|Z 38 p ¢ > % & 3
7 ¢ % Mathematics Pedagogy 138 p > * 11 P|5& ¢ & HcF 4~ 1T JEF

(beginning teacher ) & § chawak it 4 > Rt d 2 & F 83 FREF

S EGRGEA T RE %S (ETS, 2011) -

BATGAEE Y o 3 B F H R EF KF ) F a4 - Ball -
Thames ¥ Phelps (2008) 43 E 7 E 88 o3 (mathematical
knowledge for teaching ) =% 4 27 % # H % B4R 2.3.3 “77F H 2% H
PR HCE N R AU IRA & 5 2 AEIBEST N % 2 8 4 chiei(knowledge
of content and students, KCS )~ i 3t % 22 & chiv i ( knowledge of content
and teaching, KCT )~ 12 2 B 3t % 22 247 e (knowledge of content and

curriculum ) °
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Subject Matter Knowledge

— | T

Pedagogical Content Knowledge

Common Knowledge of
Content Content and
Knowledge | gpecialized | Students (KCS)

(CCK) Content

Knowledge

of
Knowledge Kn(osvgf(c;ge Knowledge of curriculum
at the Content and
mathematical Teaching
horizon (KCT)

\____/
233 HEFHE R T o i

At 2 E 4 e s F 5B N 3 o3 (content knowledge ) £ ¥
Adefe L4 S ITfR S YR B e B0 bl RKEFLE SR B
S PR DR I P PR P I S
LA £ 6 i 4 o MOTR F B KT e L £ 1 SRS s g
(knowing about mathematics ) £2 ¥t % % 32 2 (knowing about teaching ) »

Dlde s FFFRE X R REHAER @ % L 8L feniBat B~ TR B3 i
ELRERIpPFR Y aviE e % RICED L F X q il a4 o M
AR F B AR et & Kk p Shulman (1986) #hikAz 4@ (curricular
knowledge): ¢ 7 7 f3iAe” P FABRA Gl S > e u B4 F Y &
el g FARDREIR > U E K P e A2V EH (curricular

alternatives available for instruction) % % -

AR AR R R B F 3E 5 4P M #c & a0 4 B Ball~Thames £ Phelps
(2008) ehigii » e AFT g - L B2 - B[ E P p g foi@s (content
knowledge) & A > 48 DB R R A D7 22 08 Hakp B s

('specialized content knowledge ) » ™ % p % srabpiig F 4 (KCS)~ p %
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Tos i b8 (KCT) £ 6 anir 3 i ul @ B0s o F ATy B gl
FEEFTE O VAR RE Y i F T AL Rk F T M
B4 - EEF MG RE S0 v FH o

WErd (2009) % E #% %% i # (mathematics teaching competence,
MTC )z B Ma 4 (competence )— '@ # 3 7oz (knowledge )
—FO A ERITEF ARG RRETRER R OEAELT BT
BT~ 3788 K8 emiE L (Hsieh, Lin, & Wang, 2012) - 22 H i 77 7 —*F‘, 7
e BE R (2012b) ’s?ﬁ*ié»‘ﬁif‘* o AT A anR A A a7 5
TR DHH FB P E & PR B RAL 1R L

SR FIDN20BEEREY LR N F 2RI
25 THE R A F ) (clement) > blde > HF i - BB A fe wEFY
T s B RS o MR A e > kB TR HRE S
TROFE-ZRBREESHEEKE 4 FE (operation) ! FRATEIILIE S JaE
BT L THE (BER 0 2009) 0 4 2% = B 7w £ 2 (kernal ) -

\‘\_

p

i
.

FFEoae ? BEA o b

&% (learning) > %% (teaching)~ A48 (entity)» ki fe t bz &5 &
~F oo MEZBEEREN A TP (GHER > 2012b) c BEH kR o T3
R fE  ER R TR LY > AP ERTEY T gs
BELY PN - BE R RENA 0 AP ER TRE | kE
i A T A T AkE P Ao RE A B RS ROBRFEFOREA L
Tt g TR, o T EN KR T g L ol
%‘?ﬁiiiéﬁﬂ&{iﬂf’ﬁy%i%ﬁﬁzi% TRy aaE s A THEY
FER TR s ke E LA 0 A TRE T uER TR
FPHE 3 LY AR RS P FE BNl TmA R 7 Mg
PR T X RTUEEAREL TN RE | T H- BT
a4 (FE R 0 2009) -

PR E KB A R AR R PR oy o 0 BRI eng

4 BE A ;Tf‘u( Capraro, Capraro, Parker, Kulm, & Raulerson, 2005; Hill, Rowan,
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& Ball, 2005) > #&m > A KEFOERERF B LEHFF HEE L S
EF ST Eg e 3 AT TR DET KF Rt b oo BT
B JopFMTE 2 B 4 B RS A e 8 4 B LY B R L ahieit (An,
Kulm, & Wu, 2004; Capraro, Capraro, Parker, Kulm, & Raulerson, 2005 ) ; 7
BETHEAESRFAZTALAITELEY R B RE 2 L RE i

(An, Kulm, & Wu, 2004; Koirala, Davis, & Johnson, 2008 ) ; 3 £ # 7 B /i
%%%ﬁ%?ﬁygiﬁﬁﬁﬁ‘&ﬁﬁiﬁﬁﬁﬁﬁ?i%ﬁﬁﬁﬁﬁ
4 (An, Kulm, & Wu, 2004 ; Capraro, Capraro, Parker, Kulm, & Raulerson,
2005) ¢ &5 HFTF P 0 L EERE AR R S R T RS N
B ArshenE B ¥ 74 v & B4 Capraro ~ Capraro ~ Parker ~ Kulm £ Raulerson
(2005) MG EBFREFRZFEDFEFEL FENEFE 2 Hi
3 E Wk 5 Cankoy (2010) B s o B3 FF 02 3 D13 R4 5
%@ﬁ%?ﬁ%’Nﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁﬂﬁﬁ‘%ﬁﬁﬁ
iR @ Borko % (1992) # G B #cF KEFH LS F A T8 H2 4
e o

z  BREE

An -~ Kulm ¥ Wu (2004) - i ? B2 2 B¢ 5 #8 KpF chic g o
FRABRFDLBEE < o &9 W ERFGFREFL D
7wk (conceptual knowledge ) %X €4 > @ £ Wk s> Pl E AR 7 el
BN IR IHCPIKEZH R LTS 2 £ 4 2 F R B A a
Pt ? W AR RFPALFHFI AT REEE CFITER %
Nreaagd on B2FeEA e PamAgE BN E

FEefL g

HEEBFAT Vo BEERy R FFRFRNLERF L 2B RS
FEr AR o #rE s (2012a) 35 0 BBRF L ¢ 0 8 O far L H

RrBde e w2y e
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CRFELEERE A C MRk ot g o F WIEE - RRFL I Fan

\\\?{r

21 & & % %5 W~ 7 | (Mathematics Teaching in the 21Century,
MT21) ZEREFEEL £33 28 FH L AR R 578 ~ 3
B BB RS o v iR B B JET M etz arat (curricular
knowledge ) ~ % & § 7% v (instructional practice knowledge ) ~ & 4 & ¥ v
# (knowledge about student learning ) % = 6 ¥ g 5 vk - Ay &
SRR B AT BASY PR LANL - 2 2 BHRET (K

5 500) 904 BHEEL (1 BHFRELXTS 100) 7 2 RA T R
BT ot 0 £ R 10 2 0 (%38 0 2011 3 Schmidt et al., 2011) -

WE ¥ 7B R L (Teacher Education and Development Study in
Mathematics, TEDS-M) 5 MT21 2 {6 - BE & TR > 25 15 B R
Fo TEF RPN FPFIA LT AR BRI L PR~ 2=
%%‘%%‘@&?‘%%ﬂ‘%i‘jﬁ E NI Lﬂééﬁ%ﬁ%
FF 87 3 o TEDS-M FiRig & B 72 B pF e F 1 o B m e
7 T a2 38 43 (knowledge of mathematical curriculum and of planning
for mathematics teaching and learning )" #4 = %% ( enacting mathematics for
teaching and learning) & f& & =% o &%~ 1 7 > F LA RL 1S BRRE
Fo po TIEA L 649 A 0 @ EEPT L 502 4 0 B FET 5500 A
RERFLE 4AFNERO-ET IS BHREL (- BHRELKT
B 1004 ) a3 g ks FIRL BT FERE RS K g LA
oo e i E Ariy 0 AT AP M ol B R B o b e 17
Ko blde o S0 B REFHOC R R ALY 0 R DA TR LS R G A
Fef A BA T2 AE o4 NS BT T R R LA TR R TR feh

°® B TEDS-M #f-2 5 mathematics pedagogical content knowledge (MPCK) » #c5 # % 4rit
( mathematics teaching competence ) 3 TEDS-M 4 #* B 7N 4 32 5 34230 5 05 § 5o i 9747
PRI 20 i e o
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B3 RGP oo RSN RLD 0 £ HE driy B KR P 0 i e PR E
MBS KE ot )0 £ T MO E R (BF¥s 0 2012a) -

s FET AN KR

Learning Mathematics for Teaching (LMT ) Project % & 7 — % 71| iR
K FRERE oo RE %I RERFOEERE ST > BFF32
( mathematical language ) ™ = H BLiplehe B2 - > ¢ 77 < 8 > Aikd
P o(1)%EF i@ * #1cg & ™ * 3% (techinical language ) 2 2 — 4 * 3% ((general
language) # EH#E P FeolER s 102 (2) KEFREEE S o g v d
% & 5 @ 0% (Learning Mathematics for Teaching, 2006 ) d p # & ¥

Ea;ﬁ":igﬁw E #BF&??%?}EE 4 ”ﬁ —ﬁ—ji:-g'ﬁ’_f’

#c ¥ %7 (mathematics language ) 7 Hsieh (inpress) cn#c® %% it
4 (mathematics teaching competence ) 7 » ™ 2 €& i 2 -
fofl e @ B (operation) %% £ B (kernal) » 7 % B & B
FPa T ER T F T AN 1 F o AT BB B IR RIS K
BEEFZAAMKENA B SRS HEREAP - L BZHEFET 7

e

AR MY (2009) 2 HEKE N B RAFL Fr A
FORE HUFTIEEFIAIMEKE RS c AL E 20 R RKE
~% (element) 2 - ch THFF T | s ML g o MW IRE KF N

¥ (operation) } » 2 3 AN KE 2 B R 78 E o 038 $F F (teaching
is highly action-oriented; Schmidt et al., 2011) > & &5 F 7 * 7 H k¥ ¥
T & of B (practical) o » e FEEFEHE TR N TAAM RRE

R TR B TR LA EE £ ATy

ZHEET M KR S R A R E AT
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BEF M KT A

POTHE o TR 6 RS RSN 4 EE (0 NS RS
Ad THEET b TR NS R

¥ ooh ;‘Iﬁ;? Hetdam 3 ehig % %5 o Hill ~ Sleep ~ Lewis £ Ball (2007)
WAEREFFLEE R ABE P # 518 PR (mathematical terms) £h
e d o4 RIEEH AES e p ¥ % % (home language ) ~ FEi N HcH
3% % (informal mathematical language ) ~ & #* ¥ «#c& %% (disciplinary
language ) it {74 :¥ (translate) ehix 4 > ¥ 2 > KFLFog £ 4 7 3
PREVFRICPT ek P TR Y TlFE S 0 B PP L B R F IR KT A

[

0 i 4 A AR
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$-8§ E{EH#

ARG E A BIVA 0 B N IR T g S AN KR
N R S e TR R PRI R
4efB] 3.1.1 #1r7 o

HETH

-

® s i L\ M

3% \ #o

L ¢ T = \ fi§
- \

B 301 B g B T AR M EF KT A R

* %2 % %+ Ball ~ Thames £ Phelps (2008) SigHE 2 R (2009 )

PR AE Y SR EEET B KRR ESL -

L L T A 0 AR Y o BB 7 s

EABE T A b e ATl 0§ B T BB
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TR TR BT SRR W BEd o AAES O
Bl FhI G A EFF S LYo

+ 3z A E A s o A B4 i (vEE ot ) ARy
¢ P TR dg A B BT F T A M chaei o “éf TR L EEFS
ﬁ%ﬁ’bwrﬁ&ﬂiﬂﬁ“ﬁﬁggﬁ?“f@%Mﬁ(m%)ﬁ%ig
F - EA 4 BT rdk B #c8 3F 5 7 M (deal with and manage mathematical
language ) > AF7 F Bk B FF T 8- HRE DB F A A 2 KT F
P M ERA e K bl SRS R eF 0 (R RSl
FHIT) - E g * FEF o B0 AP G w e FREFond
AT EEE SN o

PREIFFIARE FE 0 A 2 4959 BB AR RARE - ik
#6000 (75 4 9 R R T PIEALAR A -

d %8 72 § R 7 v 1(teaching is highly action-oriented; Schmidt
etal,2011)  2F 3 R EWERL T FHBAPMRRS HI%0 > RFE TR
FAOREL QR RF LA - DT RTHFF AN YR R SR

WRTIRIFRIZ B R R LB R a4 o
e EEET L KT

Chapman ( 5! p Herbel-Eisenmann, 2002 ) 35 & % #c8 7 & S d i
FHE S RS RS TR 2 AR AT B4 BB LY
Fos AN L i BT 0 gk o~ BcF i3 ¢ (Barton & Heidema, 2000 ) -

P R REAHIEEF T 2 FKE o & LMT Project ¥ > REFAE P
FEEFHEF T hRE S+ 5 JEFERE K ST R g2 - (Learning
Mathematics for Teaching, 2006 ) °
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B. #4 iRk FF 3
,\5}?%5 #d ﬁ(f@i Pi:?’tﬁﬂ;?é v H #cFE T e oo l’bigi‘?—lﬁi;’/}
o bl REPT i RS E T AR gD 4 T

PP Pop

BREHIZTHEEZAE S (Herbel-Eisenmann, 2002; Street, 2005 ) o

C.REFFZ ok ERF

R EHO BB TR T K N ER s SR ER
T A B 4 R 5122 5 4 (eg. Laborde, 1990; Rubenstein &
Thompson, 2001 ) -

D. #¥F 2 Afachiicd T3 ¥ik
¢/§’<“’ ifti"lﬁiﬂﬁ%fg‘%iﬂﬁ’iﬁtﬁé%? R F T 0 blde s F
i * ¥ 3@ (Carter & Dearn, 2006 ) ~ &3 it g ~F o ? ] H 5+ it
M aeig fef2 2 £ (Laborde, 1990) o

AR RCR L AR R R RE R Y
ﬁ’%?%%ﬁﬁﬁ*&&%ﬂﬁ#‘ﬁi‘%ﬁﬁ@€’#%’E;&
WA BRI Y o g s - Bt end A

- CEEFIAMKELE

MR D REFEREF AN KT LS AT AT Z A T
A BT Y B A M E (SRB3LLD

<k

LS i ehd B VR R H BN RO H Y 3 A A B B 4 il &g
¥l e

2. BEFRFEDERNG  FARTREFRHT L wi Rk EE T
T F O LRF T D2
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3. HHEET R ORI R S ol b F A

2 je S g el L

SEEET MR
ERAEE - S - S P ﬂ‘ﬁﬂi‘ﬁi?ﬂﬁ”ﬁiﬁ B2 g AT ST HER
(2009) #E#HEHKE i 4 0>\ BHEFL T A F 0 I AT T AT
‘ﬁ)\%ﬂ‘/? &% FP P #B%?&% 1;‘; 4 o
Mg AT ER THREED o MYWEL AP RENE R
TFEHRAAMABRS L > @ THF 8 5- 28 e B

B 75 a4 FRIBS R il i 4 R BT, Ra o B IR

;S\z.
1{-
)
=
Nd
%
=

BIRE P TR TR o 2 AR HikE Y

BT FIET S JEIZ G 4 HF o AV R HEHRERFESIRE FY > A Y

PRI FEF A S G i 4 0 gy THIT e EE LY - 8
el

BRE RHEE T KA N R R R A i 4 o
AR R REF AN TN 5 2

FE T

IR
L R 8B RREFLDEEFS

2. é‘éé’a‘%f@?f"‘«fi T AR T 2 ik B33
3. i B AT RS
4 REYTOURAE MBS R LN PR

ﬁ%é%ﬁﬂ’%ﬁ@%&ﬁﬁzi‘gﬁmaé(A>gmﬁpi
REFEN S D FABRPRFLT LA AN ERRKEZ 24 5833
TR o BRA o YR TRER T TR G R AR F A i
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—\\

-W%

TEEFIHE a2 ARk (D) &a > AETEIFAL L2
FHBH R b g § 2wl B3R T o NI ERERES 2 2
BEFT  RARERFETHE A U R DR KFFL R Y
AFERATES Q¥ 5 - BE R AR v pdp MBI T E
oM EGEF A RE S 0 0 (B) ) AP TERAKT N4 3 FRIR
THEFL A A o U A BFF T AL REF A o gt R R
@ﬁﬁ%ﬁ§%%?ﬂ%ﬁﬂ%ﬁﬁ?i&?%?ﬁ{ﬁé&ﬁwﬁ (C)>»
AT REFE A 4 RIFRIBD FpE o

Yole w0 B REF R IZ e B E R AT IA 0 AT
THGRD Fof 2E %&mﬁéép BT E T KRR
SR BEREH A M TR RS RS T L
TRFFE & Y B BB THET S I A o AT gD AP

AN BT FUER 0 N F DI ANET S BIE R eE R e G ook

PEAFYEETFT wn o AETRT KE R 6
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Y-8 Fiik

A F LA £ KL 72 TEDS-M 2 # 77 § (extension ) chi— 284
2HERY §§§;§fzﬁ W UCEF 48t TEDS-M 905 8] 16 » %87 30 A 4heh
/4 éé‘ﬁnm //FJ

AR RARAR R R N B RE L AR RS BAE A W

TR BALA Y o A BALANET A K S8 Bl K

o B E AR S E T AR LR B B R
FEERATM B RS A 0 A o ARIERIAED B g R AKE N

wHY .

S E Y FHE gAY ApF £ R - BAKE B AM N S
Pt > e FAGE S A anF o AR VA B F BELL A G Ao
AER SR E T R A APHA T 0 2 F Ao R RS -
AR 0 A N T R ARRIRE AR S TR (Tl e AP F RS
Bod i BF MM R R FERBDREFLEE TR G M kS
FrtM AT TRERRRES L R ET T TR ERRRY
FIHEBRE S PHREFT o ME2EEY ThRA X M2 kH
ETAMKE A TR AP A R S R F o B K
W F it A B A e Y g PR S R R e

R o

V- BAESBREEN L T REM BN A EEE LT R B
HoFASENF GRS ELRET B ARAY Y FAE A TR KT
s E R TAE T F Fo AT FNERT S RE KRR HE NS
W HP FRIB D RKEFHEL TRE  JHEEF AR KES TR
RFFAVURBOEEET TR EY TR AT P RESET LN

TOAED A ded BPERKERY AP AR R AT o B2 Bt L A AT o
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TR AR P EEF T KRR 2} R F R o BT T M S
i e E o G E Y gl P o

2o R E A dri b FACH 2 A B Bl P LR o At

-~

,:l_\\
b3+
g
T
ks
)
¥
\*‘\
(=
i
|

B ® e 4R R o

R D AR SR PRI E A Y B R AT R
%4 WO TEDS-M B - #ARALP 32 foilenle f ik 3 BRTE S &

MR A ERE RS @Y R
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Yz a FEiEki

AP T2 T AL 2% 2 B TEDS-M ¥ § #icf Buw i 1 & ohF
8 (sub-sample) -

& TEDS-M k3 ? > 3 4% 5 G TR v FRELE - #2507 6
) A LT ﬁﬂ{w i BLPES 4 628 3+ ( Stratified
Multi-stage probability sampling design ) » 4 1} 2 B JTEF v & pr g & K B
WORCER A R 5B BRI & ik jxg (Tatto et al., 2009) - £
FR A K] A B2 R B8 T 4 HR (sampling with probability proportional
to size, PPS) > 4o 1 fF T35 T4 1 > LT SRR R A Y h 0 NE
SRS 23 R SRR G2 UL S FEUER U Sof Y
B 5%A;T o T H R 0 £ G 365 B HfF 42 TEDS-M A7 7 0 %
po19TisdE o 2 BRI 607 Bk w FfF -8 TEDS-M A3 » Rk p k2
46 “THHE ©

AT AT O A ERIME A R D B2 T 161
CEEY FBEERO R I 2R FERERDREF LAY o

1 2 WY FEF B Ry A 357 (specialist) o 4 44733
T2 0 BEE B RET RAREY g Y 0 T 79 E s 10-12 F 5 2
Fo 2R FEREHDREFBRTRAF AEFR - FHRT LK
P 7 it 40 & s> ¥ - JOTR T 2 BT SR R 40k 6-12 & B Tatto
etal,2011)e #F7 5 cn% I;E]B%‘;é“&éfiéﬁijw‘ 4% K K- SR A T6%
kp ¥z

S AR B4 TEDSMAE -

9 RAc 2 B o
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“EKEFE I KELR

(=) FHA g dmg g iei2

BB EF AR Y B EE T 7 MR OL A Ay RS
BAE3 B BRR S0fF o ST 2 TR BGR RE A D3k e & (text) o B
KEFZFTLE > FERILA A FREFTL EFF ﬁﬁﬁﬁ&&ﬁoi
FF i h g FoRE 7 ) F 4 97 (content analysis) 5 4F 1 1 H L g

+ > 7% (Patton, 2002 ) -

Patton (2002) 3 & P % A 47 e 4d 23t g i A8 o0 3 30 (seemingly
random information ) > i& {7 i* ¥ (reduction) I FFB~#7i% & g ik
(sense-making) > 43 I LY P 7 hY s i B R 3. % (core consistencies
and meanings ) > 7% > %] (identify ) J! iz T A AT & e3¢ (patterns )
#2327 (themes) > @ § TF 4 4 47 (inductive analysis ) & 35 J1igd f 5388 3
e 4o AR AR BB ST AL A i § 475 (categories) 0 i
kLY g7 ol g A A IR (emerge out) 0 A B FE ]~ B0
v RERD KM RE Y KB F AN RENLE ¢ 7

-

(concepts ) ~ |+ & (properties ) ~ & = (dimensions) % » » #11 & fc

\;

=

\_n

\_

ERE L g
LA
AT FIRREe 722 RS B R TSR I TR tw A TR
= FE) R 45 (Qualitative comparative analysis, QCA) 4 » ¥
B3 B2 b R RTBTKEFF F EF 07 Bt § (contextrich) > &
WA AT enfEAz e > AR (the presence) ¥ 7 B3R (the absence) #f %] »
BN~ 4E %Kwﬁma4oi&QﬁTaﬁ%@%j#ﬁ%%ﬁ

(uniquenesses ) 2 ¥ i 14 (commonalities ) & 1453 > & B BT JEF L
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PR A M s B e B enE 5 #F (conjunctural characters ) ~ P% T 4

7R 4 & (context-specific characters ) » ¥ 14 & 3% (Patton, 2002 )

(=) FRA e

B ¥ iF (T b (classification ) ¥ %% (coding scheme) &_p % &
17 e0% — 5 (Patton, 2002) » $nfh B ARW & — 0% — =03 R - &P
T R A AT BT - BT —"ﬂz},g\; # ('sensing ) ~ i A (seeing )
B pr poR Y £ R h s @R T AHR ( something important or
noticeable is occurring ) > iTE F 2 d - EFR ~FRAELS F M BB

PR - G (label) » 4k 341407 o B F- R T 6k

G- A BBk A - 4 ,]-}u;g\,? ~E RS- oo

FHP T3 AN B EA RGP RARDEL 2 LAY

PR i %

BRRE RS
. ': 2 24
PR | ////,

MR EFREIEORAVEL - AR T HIER(h , s —EfRes= > 5
A - HAAYREE AR T - #TW11410119)

AW ° 0 0O

IR PRS2 B
R A B R AL D

B FOBF 0 0 B R R R A B R AR BRI K 0 o
B - - s ety 5 edEH (topic) s #F W 22 BN BT IR 0 Aok 342
SroT o YokbiEAE? § - B TAR...5 ... (seeing as) i 42 (Patton, 2002 ) -
B B BRI & - RRATOTH e TR B
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ﬁéﬁﬂjaﬁquﬁﬁéi%@<ﬁmJ’wW?ﬁﬁWéﬁﬁwiﬁﬁﬁ

R & M A NI AN BN Y o B O N k0 TR

FILATHCS e8¢ (anew or emergent pattern; Patton, 2002 ) o

%342 FEA¥A (Z)

T R P L R LR

e ]

i /4g;zlmu>

s - AR R R T (#TW907 1

> FEAREEA LR E SR > PR OR OO AR
(#TW11510121)

> LEEERE \ EEBHEROEYN R E A O R AT - g AR
fi# - (#TW11910102

»  Students that can learn from lecture, ordssymbolicl e gage and create an
equation from it. (#US1\1820101 )

»  Advancedtevel students ould be capable of\using te'wgrds ahd representing| them

visually to show theywrdérstand (#US107304+%2 )

tEl e palb
Rk PN %\»Eik'é‘?:,*js’(g'm
[

\4

CEEFCAAMETRE A
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BACE R AR MRS JOF i ot AR LR R BB

r}éﬁ%\mj_ ’ }»)ﬁoln\ °

AR RS L A S I ol AP E R U)o SR RS
EATH PR T FOE PR R Sl kS TS A B ARAR A JRa R
fn;ﬁ,,ﬁ WREFY E o F MMM AR AL AT R BRELER
R B 0 W PR SRALE R I AN B R T
PR B, TR E EREFEABD RTINS o 5 A3 BRI B
NPE o S AR B R A B NS (P ] B o B B

Bamimifin o AT BN E I PF LR o

bR RS ELIEY > AR S RANEEGF AT SZ bl
#_ (triangulation) = 3% > MIFE A DG BB AT eh R o &8 £ WD
FRGFEL S T - R RFEREFI ALY FRF kB ER
ol 0 ERT ARG £ WA ] WL 7 ) o § 5 S A= S
kG H - RPFE o A8 PR 0 AL 1S A

AF RS BRRER T R ALY E e S ey At 0 s

B BB R AL BE TN RE A R R - A

drtE o T RIS E LR BRI FEARA L 248 5 A E
Al ERER o ARERFIPE SN L E2 A hE A4t 05% 0 E
1 A e vt o F ot A B R RGO - g - B e Bl T G

BELRPF AT R Y fteste ¥ b0 51 RIA BRI RALHKEEZ DA

MgcF a4 cnfp$tsgss » Ay » % ¢ i T F 1~ 47 (median polish

analyses; Mosteller & Tukey, 1977 ) -

B A Reand o BT A A TRF ) A 7 £ TEDS-M ##
X thﬁﬁkm ¥ f7H# £ (final sampling weights ) & {7 4c# - %€ & p
LR R IAT A ¥ 5 (compensation for non-responses; Tatto et al.,

2012) -
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FELT P RS

i

s

AT 35 - &0 J;;;*J;;g‘,g,%%pta;ﬂm Tk RS E T A M
FELIR EFRPEREER -

BORFESFIHMKELR

WEET et B behk d o RS K L GRS
A REAHERINIE > G SERERFTE RTINS A
AR T PEREFTAAM KT LR - R 0 AP AN
W2 BERAL RE TR R AR R (1) 2 F A A RS S
4ari BB Y P aBdl L (2) HE A o KEEE 2 Tt

BITHhAHKE? afdlz Lo (3) #52 mi a FAGERS T2 e

AN

CRRE R H FAEA AT N A EY il L

AARRIBA KM F AR A g B A ol A Y G e

Lo ARG S BE MG E M ORE RS o Sk SR i
Hed R R AR S S BCE PR AR > VERR Y A R i
FREAET N AR kAt A - T KL T AN YRR
IR FERE 5 4% ¥HAEy i M 3 dift | & e Y KE 4
AR NE S FRBORFHT LI PR LT LG ERY 2 Tk

ﬁ%&ﬁig’j%ﬁ?ﬁﬁﬁﬁéiﬁﬁ%&ﬁﬁi%ﬁiﬁﬁjﬁ%

%-/'? : ?’i‘%‘ﬁ{—‘. T_e— FxiE .L/g’ﬁ YHE— - %ytﬁ]‘;’f‘?? éi’ﬁ% R Eljfﬁ—y{xml}rﬁt .
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% R - If for a given value x, there is one and only one value y corresponding to it,

then we say y is a function of x.

BR S BRI R D K EROF A F R Y S F e SR
PR A R R SR A D B S BB A A F At BERE
Horkfiantns 5 5 2 140 o AT AR AED REFH B T e 3
Foit 2R F 2 i p B Y oAl Pl e

1 %

Tk £

AL ER G~ 172 (Patton, 2002) » B FEF A v F PR F 0
%4“”§ﬂ‘9F’T’Aﬁ%Wﬁﬁaﬁm% R L
® i B2 & & (core consistencies and meanings ) » (IR0 T B JEF BE

W A A R A R Y gl Lo

I BB RFALYEI BV FAELKER AR BB
AL FHMmE TR EUE L FALLE

Ex]

B S ] TR R AR o RSB ARIREIR B A TR
ﬁéﬁli& (BN ,um—{lﬁ¥ﬁﬂT\Fﬁbg%z¥E’lp EEIE SRCY 05

ACALFAERA] EANIRES - SMOE & a8 E] TS R ERE -
(#TW90510102)

BRI E S © ExBOORE T ERYERAE » RS B R
ST TR R ARSI - (#TW11610120)

& ﬂaag:u}*%?&lﬁ;mﬁ*é% *Lﬁ'{gﬁg{ﬂ%‘ﬁ’ﬁwuﬂr‘?m%‘*’ﬂj

SARBE PE A S ARk o
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ERBDKFLLIEIEY 2 A2 EFF IR LEY §4%
2

LIRS E E Y

Y RS A B Y 2 A2 Sk i gIpE > LY 2o

§EmA ko BlAcB s B F0IE (2B A 4LD)-
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2411 BB RFLAY RN F AL Sk ik

B R ERL K F Kb
Elf% ~ B | #TW90410108 ~ #TW11810105 ~ #TW90810108 -

=i

picture

pictorial representations

pictorally[pictorially] representative

graph

#TW11610127

#TW11510163 ~ #TW11610112 ~ #TW11510112
#TW90610104 ~ #TW11610103

#US 0230113 ~ #US11220103 ~ #US11520105 ~
#US11820102 ~ #US13540107

#US13220102

#US32360127

#US13020109

_T

e T
equation

formula

f(x)=2x

y=f(x)

Gy

SERTT R
symbolic language

symbolic representations

#TW90410108 ~ #TW90110103
#TW11510163 ~ #TW90710102
#US11820101

#US32360127

#TW11410104

#US11820106

#TW11910102 ~ #TW90010106
#TW11710102 ~ #TW90210105
#US11820101

#US11820102 ~ #US11820106

=
table

#TW90610104
#US11520105 ~ #US32360127

Bl
example

Bl (BT[]
HH

Nl

#TW11610101
#US10250129~#US14720105~#US14740108~#US14820105
#TW11510137
#TW11910120
#TW11510157

&

visual representation
visual aids

visual methods

visuals

i

[

#TW11910102
#US11420104 ~ #US13420104
#US13540107
#US15810124
#US14820105
#TW11510121

manipulatives

kenisthetic[kinesthetic] methods

#US14820105
#US15810124
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OB R § 1T FACE A E 6 AR St e Bl

Little above average, because there are no pictorial representations,

just words and most students need to visually see math to truly

understand (#US13220102)
doehw BT g 0 B RE R A IR F A R S IEfR
BB RS B R §Te e F A& F Y o Blde

TRRELFHY o " SO P B R I RV R AASHYRI - 1
HEGE— A HEL S PIT - (#TW11610101)

H SRS - e ARSI (B(FD Hics
XF (#TW1151013)

BRGEZEEREVEESBNS]E - BT AR "HE" "

5]
A AEE > FEEREERE  HE 22 E RN BT -
(#TW11610103)

Algebra one, the students need t[to] learn the words that go with the
pictures they see. This is why they have such a hard time at higher level

math classes. (#US11220103)
LE:EB%‘«ET* KEF O FF ,rz#F’, Aot IR A H o & M Gldc#icE R 6] & e
DEVER S I X 2 T

¥oohy ﬁb%hﬁﬁéﬂ?ﬁ']? R F AR E S B

Tr4E&G L BOMEEEORVIFIER - [N RofttF 2T sE & BT B EE
@EE\ = (#TW11510163)

B hw FF g BRLA A B 3hb A enit 4 (T i AR
ST RERY ) e TS S REL TR AR ehi 4 s

e 3 4pif & o
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3. ?Q%ﬁﬁﬁ& FIEV 2 FAHLEEFOF LRFT AR
PlE® Aehr att s BRRIIFI L FRF FAE A AL L

BCR i s > RS 3 ok

E'J?(EFFP:\AF‘§ F-‘;m)?”‘{?j‘zi‘# ’ %%—éil‘iﬁ@f‘ﬁf‘g\lﬁﬂ ’
ok 4.1.2 971 o
10412 BRI FCET MO A gtk a ok i
H e gy i L L
i | #TW11810105 ~ #TW11710102 ~ #TW90210105 ~ #TW11510139 ~
#TW11510121 ~ #TW11510157 ~ #TW11610127 ~ #TW11410144
AL | #TW11510112
| #TW90710102
1B | #TW11410128
put...into | #US11820101
turninto | #US11820106
visualize | #US10620111 ~ #US10730114

represent... visually

#US10730122

§ 25

;.f"'«?f

HERE T T

TAPRIE SRR > A A]

HIREE -

/'0 ~
AN F"

JERINEE > NS FREDT

k-~ F 2 g ik 2 %]@jﬁ Mo e o

B R
E A AR uE e &
(#TW11810105)

1T - 5 THfRR

% ¢ 3% P|“visualize” > T IR I} 15

Bz gk d e v

N,
S

T 4 5 4k
el e 0

» AT R hE T B P AR B B R

=% Y
AN

v

l—)El«J E"ﬁ%@'{’

A5

| think that the ‘words’ representation is more suitable for students who
can easily interpret mathematics. It is hard to read words and visualize

what they are saying, especially because math can be pretty abstract for
(#US10620111)

students who struggle with the sul[... ]
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L'y f’]"ﬁ ﬁblﬁ‘ﬁﬁﬁ?ﬁﬁ”&fﬁﬁj A o Ao

BEIINVESL > BUECb TR EEIRES: - N Rt e S 558 A

FIEEE TSR EE R FNEES - (#TW90210105)
FREE S > BEIE R B2 =1 - (#TW90710102)

Students that can learn from lecture, put words into symbolic language
and create an equation fromit. (#US11820101)

BmL AT > RS B F AR S PEEA M MRS F AT
Pl E e
FRBME K (A1) 4 RYF FAEEE G 4B £l
R > (HE NGB RE LY 0 6 B4 it g B
BB Y i (AR A 413 138w 5) SEIES 8RS
AL CHINIGY (2B L4135 4B E)o

2413 #2545 LN A4 o 2 B L OB K ¥

> LLEGNEERSEA - EEERHERET o RRE RS R TR - B8 0 EA
g - (#TW11910102)
> BB A E PR o R HH B SR SR R [ A YR AR - (#TW11610112)

»  The"words" description is for an advanced level student. The student must be able to

process the actions of two variables in their heads for this to make any sense to them.

They would also most likely have to visualize some sort of example in their head or make

one up on paper for this work as well. | would consider this to be pretty advanced
thinking. (#US10250129)

> EEEREIIF EE TR R EE B - NS RS k] A
Hig o BEAARE TR E 2 0 - (#TW11410102)

L N R LR SIS £ E R RCLE A R R
A2 F A s o BEAR B PR A E e o 2 P 3 -5 S

T2 % s "th & “visualize” = P A > T LG PAERP 0 B Py o
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BTG REE S e B G d ERKFE S G M T AK

Y R Y

4. FEBWRFOLEY > v F 5 H ko - FBESI N R G -
A2 £ 414 LE%‘M“H FEF e B BN AR R

> REHI X T L4 BRSSO B B R SR Y (R SR B2 4 - (#TW11610112)
SRR [EER o Bx BRSO T FRYERA: o T L AN S R TR R
iy - (#TW11610120)

»  High School. The terms are used in "logic" which students don't (typically) fully dive into

until Geometry. ... (#US10620107)

5. FEBBRFEALI FAELEFF Y che A AL LY
NEAY FFRETR AL ERFREHFIRBEEIBE
#US13220107 c7¢ & i & ik - B (%47 2§ >

The words representation could be very confusing for most students.

Its wording and vocabulary are very technical, and for this reason, |

would only use this for students at an advanced level in high school (if at
all).

Boo fpr oL P A T ER S - BxE o % rE- - ByEfov
k> RBlfLy Exshad o (If for a given value x, there is one and only one

value y corresponding to it, then we say y is a function of x. ) ® ¥ 3 @ 4o
% 4.1.5 #77 » @ 8B P aTELE
TR (A) sEEs e (G)» RUBEREHYEEERIVEL - AR
AEHOA TR CHET AVERR - (#TW11710112)

BB S EARE EAVZRE - SrFERES U A B

HEEREE BT Fla1 > “4GE" —E x{E > TS M

Z yEZBE - (#TW11710111)
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v

PR PRIFARERLT L BT PR - FIFE R K
TS PR k% (Barton & Heidema, 2000; Barwell, 2005b; Carter &
Dean, 2006; Gough, 2007; Raiker, 2002 ) » @ #FF 2_F & 7} 8 K 5 7~ &_
Learning Mathematics for Teaching (LMT ) Project ¥ * 1/ 3%p| 3 fF cndic 5
KE&FTOw R2 - > GEBRORFLIFILPE §ELFR B PV

iR A PR RS -

1415 BREH KR DF O KSR

EELP R B K S

ME— | #TWI11710112~#TW11710111 ~#TW11410104 ~#TW90110105 ~
#TW11610103 ~ #TW90010107

ME——{& | #TW11410150
one and only one | #US13030104

g5 | #TW11710111 ~ #TW90010107
U TE(TEE—(E x | #TW 11410150

HIFE | #TW11610103
correspondint[correspondent] | #US13030104

HIFERR{ZR | #TW11410119

6. F BB K ALAERIC F Ak BBE O O B 5 RN %
B sl I3 RETRT 2o A2 0 FE LR Sk
BZTHH bliv F0¢ $7 S BREITNL 54 (rthematic;

Laborde, 1990 ) ~ #c5 4~ it cnbf 25 Bk &

B OET P B F AT 2 R EF o (FR A 41.6)0 A B

PR HECCRE BT Va4 - R T e Lk %2
ERERIEE (#TW11510122)

Proficient to advanced level students. Students should be introduced
in more concrete ways first, and then they can be introduced to the
abstract "words" representation.... (#US10250101)
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-?%W&ﬁﬁﬁﬁwﬁﬁ—%@éﬁﬁﬁﬁ%%’
U #E]_ﬁ{7 i PR _? ji{f,’\kb _ﬁ(;}é] ?( mZ\ /{9*'( o }3 .Il'L‘ B g ?{EFF_@L? 22l
B et TR A bl4e

BRI R S T ABIRF, C RTERAEIEE - g
DR BT A B TR (L - (#TW90410106)

The words representation is best suited for students at a higher abstract

thinking ability since it is much less concrete than the picture or
symbolic representations (#US11820102)

BRom JOFFRL G SBS B A N A B A HCE > R F A
P PP /
s LA o

%416 B RKE TR N2 2 F AR BT E o Bk

e B ¥ F B

g | #TW11510122 ~ #TW11210107 ~ #TW90410106 ~ #TW90210103 ~
#TW90110105 ~ #TW90810109 ~ #TW11610162 ~ #TW11610101 ~
#TWI11510137 ~ #TW11410119 ~ #TW11810107 ~ #TW11510126
abstract | #US10250101 ~ #US10330103 ~ #US13220111 ~ #US13240102 ~ #US15810116
R EEE | #TW90710110
RS | #TW11610101
less concrete | #US11820102

E | #TW90210103
WS | #TW11910111
A58 | #TW11410141

B | #TW11410141

Ra oo #TWI11610152 chw F L2 - BT >

BEDERFAER A o R BRI ST SR R AT - 1SR
TR © TR

Hegd hTmigipid | 270 K57 P A& P 2 bldox
2R o)

PP g - R o d B 5 g M 7 A

AN

(z
\rS
\3.
":3‘
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THI otk enbl AR B Mk 7 # X F]‘*Eé‘.‘#}q;{ Fg—;,?;.\.gﬁ
d

L EP 5 T Fﬁ LI s e L VAN A L UN

PG FIEE B PR o ks PV AL A4 A :
AEESE o BRSFEF M G ERSS N KLY E o T Y
kg B FHk -

7. FOEBERKEFRLG Y FAEEET UER S REF ARF - &
e BF BB BRFOLEY S RE Y F A Pk - 3

— AR

ALY EAEY 23 AP EII 2 FAREEE i AR
2 R EF (SR A 417) B BB IREF o eV B g
BEEFREREAM o LT R pEhicE Rt ehp F AR 2 { FlEE - &
R B (more demanding ) » ¥ 3~ &5 # & & i+ = (examination driven;
Leung, 2006 ) » Atk IR BT » £ FBHEKFALATEIZE AR E

ARBSE 0 T FI A SRR IR BB R Y F A

HLEEE OB - R

2417 FRE v FEEGEE Y N2 B R ¥

> HNCEKPCRREET R AR SRR - e ENE » EEIH 4 TP RS
SR o [RIEy > ¥ — Bt e B A T B4 T T RED R g AEIAHE 4
EIEEVE - AIERIRELEE - (#TW11610114)

> QEAEMIFRGINEL - MR B FER - BAAEEM D [ R A 3
RS B A T SRR A R RE T s 1% > BRI TR ERE
> (#TW11910109)

> EPEBY o BUR TGS PN EUR[REE AR - (#TW11410158)

> GREEEHEERETRIEA - HENHEERE XEREWIRGTE (—HEEE) BIEYGERIRE
& o (#TW11410168)

8. LAYEIEY S FAELEEFAF  JLRFRFALEY £
RIE L R F T MR (i 4 )
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#TWO0110105 3£ FI| 5 4 cnicF3Z 2 i » B2 B2 HkE 32 47

%ig%?wﬁﬁ?@iﬁﬁ’%ﬁ’”wﬁmrﬁﬁﬁw &, L
Lo bl LHELF RIRMETFT 0% X LE I LG g

2T 2 = A5 7 L A L A
FT et F B jl'/;)i M Fr e S o

B lﬁﬁﬁAﬁif%i%%E@ﬁ » BCHBUERTE SEEGERERE RS

RS - ERA TE— Fe (#TW90110105)
A e FERT T S REFPR B ALF L EFF R D
By o ¥ b5 #US10620103 Pl rEsilp & 2 Bz B2 - F ¢ %E 3
foodop T e R RS E 2 3 At i 3

| feel an average level of student would be able to understand the

"Words" representation of a function to a certain extent. An average
level of student would hopefully have built up their math vocabulary

and the "Words" representation would be clear to[...]  (#US10620103)

FRLEBTRFALAY TN G ELRFEEGAES fEES
BcEE D A 0 AR IR A2 EFE B E o Ao o

M & B 2 B4 - RIftME BSOS iy s Be B 57 B A0 S PR
HAET 2@ AU HAMEE 73R — BRI E T - (#TW11410134)

I would say words are most appropriate for students with a higher
ability in mathematics because they have the mathematical linguistic

knowledge to break down the statement and make sense of what the

statement is trying to say. (#US11130111)

AL ED YA G BRI S i 2
THREF TG P atigie Bco A 0 & 4o Schon (1983) #ri o AZFHE R
¢ RAEA § s ¢ R - B iE T (givens) £ & RfEAE R TH A
PR RRE AR ~ 7 FIEE ~ 2 FE DB P~ (materials of
problematic situations) ~ &4 I AL 0 I fRA2 o BkE Y 0 X L g
PRECE REF P2l R F A G F 5 i PR T A

83

30



BB R f e A bl s BT o dopt PER KF A A BRI F A
B E T N TR e o B PRk ARE Y NP R A S Y
":‘- J'f'sb mb& g o

©
A Y
I

AREEAEY T AL RS TR
BI L s

B K LY i

drk 418 91 0§ ERE R/ BF A4 ML RE- LR S g
Frfge 4 > Ra o gl #@‘“Qf’?“@‘“ﬁiﬁ SARE A R
BB R L 0 A SR E e d #USIB0111 s - v g i
3% 7 A ¢ 7 >t H “ability in mathematics”? o @ d #TW11510146 v & &k
ﬁ’%%%ﬁfﬁﬁﬁJJ&?ﬁ% " F O T[] o et
i oerdp el § e 4 B 7 3 2 Niss (2003) #7dp e 3 B i soh indic §
it # (mathematical competencies ) > @ # iy # #73} 5 factual knowledge °

IR S L ST #_T sz | (content-oriented ) &7 @ 2b

" 124 | ¢ (thought-oriented; Hsieh, Lin, & Wang, 2012 ) »

o B T P 2 R R fRchic 4 0 KA o Herdpiy S e o U il
TR AP RN Pl R g Tpgd i TR ik
Bz o Ra et EHREE TR s e s B 2HEY ¥

F v & A 02 Krutetskii (1976) €0 %:ki’éﬁﬁﬁﬁﬁﬁémﬁ

# B it # e & (the component mathematical abilities ) » i&¥ it & p& ) 5
PHRERTET el o2 PR FRE PHS RSN AP RS A

k5 KA o ﬁ;a Fae s P A BCE KF s T ALY o MY A
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%418 #E2EF A LBBREFYE

»  lwould say words are most appropriate for students with a higher ability in mathematics

because they have the mathematical linguistic knowledge to break down the statement

and make sense of what the statement is trying to say. (#US11130111)

> FORERZ S - SR EE It OK YA » (R BEE Y EAREXFEMISHH - i

DBSCARFE A —E /K >IN E A SRR AT NS - AE LT w5 -
(#TW11510146)

BYELIRE )58 o A B S A AR AR REE - (#TW11510130)

> BRI RN SR SN ARE&ES K C T EMRZGRIVERL » DU FEHRE T R E
HppgE s gt - (#TW90410106)

> GREEPRRETIVERAE - AHEINHTRE XFERHRUL (—FEER) BAEEIIM
2o (#TW11410168)

10 XY EI Y > FEE2 HEFF S SRR IR AN £ -
@ﬂ?im&*’aEQﬁJwiﬁﬁﬁﬁ%?¢Mﬁﬁ4

B TR g P B B T M eha 4 0 Aok 419 1T o

o

% 4.1.9 B%‘«ETJ FORF R Y S PR M e 4

FETRT I WL 3 i

g B A Sy | #TWI1610140 ~ #TW11310108 ~ #TW11410167 ~
#TW11410126 ~ #TW11410119 ~ #TW11810107
abstract thinking ability | #US11820102

MREE I E | #TW11410144

R EES] | #TW90810108
Mg | #TW11410102 ~ #TW11910118 ~ #TW 11610133 ~ #TW 11610127

g4 | #TW11410134

EEE D ZEE 7 | #TW11510157
EEREME | #TW11610149
EEERNG S, ~ #EGE | #TW11610136

TR 2 A - BEHEF SR R LTGRO R RLT D
G4 Rt AR R 0 S AR 4 B S BRI R B ent e B
FMZ A o TS R REF Y o R BN PSR EORE
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W E A R s > H BEHRE R WS - AR
BRI S, > S A O S A B e > (2
A Lt RE T RIS - (#TW11310108)

The words representation is best suited for students at a higher abstract
thinking ability since it is much less concrete than the picture or
symbolic representations. (#US11820102)

BT ALY R R P R R L S R D

r%ﬁj»ifxwamﬁﬁﬁﬁﬁ%?’%ﬁ&%ﬁﬁ*%F’@

R SR o U IFREER O BEEEUE L, - B4 B N A
s‘@  FEPEA Lo (#TW11610136)

11. *ﬁl.f:%tﬁ?’rﬁw%f&ﬂ FEIFE AT & TidE o RE

BIERpALAIBREAILY AP rER o PRS2 F A
2 HEEF
BT KT € A 4LI0 R AR A F A hfh M e

% 4.1.10 B%‘ra‘ KEFLA? B AEL b MR HE2 PR IR
B KR B J T Yo B

I | #TW11510126 ~ #TW90510104
T | #TW11510137 ~ #TW90510104
577 | #TW11410126 ~ #TW11610127
B | #TW11810107
& | #TW11510157
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d 4o Eﬁh‘fﬁgﬁmﬁﬁ 1 » BRI B TR Tt g p (S

&%%ﬁJ’WﬁﬁEﬂéiﬁﬁ’

Al S S HYER AR - PEIRER AR R SRt E (T A B e o =SS
(#TW11610127)

ﬁi%ﬁ/\%ﬁﬂ%m\ REJTREEERY > M FREUT RS - NREAER
BEETEH - (#TW11410126)

£ E_b]4r#TW11510157 -
AR 856 > BeS EEES  BENELE: - DUIFIor » 98

mEit > oRPIIF TR - HRESIREE A VB - %’i%?ﬁﬁ%l@ﬂ AE
17 o

W3 AR KRS L L F RS KT R

12 ERIRFRZFLF LA LARTME L LS BAWIE » #5
BA B 4 B Rerg Hent F At REE S

FEBT KR EE A AR R PRI RERE T A bl

SEEE IS o BEEEMERR o LA SRS > RS RURT T 5
% EEAEHCES  wELUSE - (#TW11610149)

6 30 F PR A R e s P e O PR R R RS

P EE 0 B4

HErEaEESAMORIRA - T DRSS B RS
HIERRAA - (#4TW11510110)

i F 2 Fhy FEAME - Bl v FAERF > PIPGILfF

4FREREFRG  FARAT IBOPM A S S R R A

*&Fuﬁlﬁ %}&ﬁ 2\ %';—'5- ’ ‘J Jil; }?*\-—llﬁim"’ —%A'Id' Z:':\,{*EC’ fo FB mpfu/z"&f'—r ’
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[ find this representation most suitable for secondary students who
have a firm understanding of the concept of a function. I find this to be
most appropriate for this group of students because the verbage may
cause confusion in younger students. (#US10220105)

HNCE AR RGBSRV EE A - 1E58 88T - ZATRISC
FEET RIS S AL o AR - %—Eﬁﬁé%ﬁ%tﬁ%m@&iﬁﬁﬂ%?
XFFREOTFO EAEME  IEHEREE > AR REFE
(#TW11610114>
- BUEEAE T ERREEIIES o IR AT T S 5B R A B R R 5
R - AR EIECREIYE S (#TW90210105)

SRR A SR A pRERES e C AT AMRAGERIRA - & H

PSR 0 A EH  B e R RAE - (#TW90410106)
H Bhah 3073 2 A% o & Slicpr 4 cfERde £ 4.1.11 #77 »

% 4.1.11 #H % L s S AL '\%“W?IE’:F

AR AL S LT B R S

JefEaEg | #TW11610149 ~ #TW11510110
previous experience | #US15220107

AR S, | #TW90210105 ~ #TW11710112 ~ #TW11710111 ~ #TW11610114 ~
4#TW11910109 ~ #TW11210107 ~ #TW90410106

#US10220105 ~ #US10330103 ~ #US10820112 ~ #US12520106
#US32930112

13 F ERRKEFOREY - RSP RFTAAM RS SR > RSP
P kg PR AR BRFT Ry FRRENREF T
WL A HEEF TN - RE TR 2 B2 AT PR

E3ia

4«

FRBP R ALY R FY AR A A AR
ar

PIEAMFET O S BRI ok 41125757 o d 3% AT

J

‘E\"\

/F EL)
JEF AR S HET A R R T PR R A e
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[ SRR ( BelsEAE 70 DE I ER AR » S RO A JjEE - (#TW11310101)

dRRF PR TRYARR ) Ve B R REEFFT o R A
Fenh s 0 £ R F IR KR AL AR RS B K

g Tied | ERFR o e

FOCF R GRM [E R o ex: BUGRERE T ERYERAE - RS U B 1

ﬁ%ﬁ%gg XAESIHY (#TW11610120)
BB RE TP ERA: - IR BV HIRESCFRoR - W AR E - HEE
3‘[ SCEEIIANERVER A AIRE g A EHER - (#TW11610152)

FOAOBRT FOEF AL X L P - o BRI RN A FTEY R
4 Bilde
I would use that with more advanced students because they will be

more well equipped to apply the statement and understand what it
means. (#US13020108)

dBEER KT FhG R PIRY RARL SRS ET N -8
FiwAdk MRIEARY - LFIANATINARAEKEET o4 T
ERB KL ARLEEE T - KEFTF A R A #TWIISI0N39 i

BN PSR R R

PRI H B h SCGER B SE T RENE A - %ﬁ%?e%z:%ﬁ f
R EE S YR ﬁ%ﬁiﬁ%&ﬁ&ﬁt“—ﬁm%ﬂ“ Mk
(#TW11510139)
dHRZ kg BARTRERETY h T A, grE TP 2

Foatpitooa 2 - f8 TEREET
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404112 BT SopE ik 2

2 Z=

iR hE Ay 4 AR

P P

FTAMA A AR

o b B

SR RRE T
equipped to understand what it
[the statement] means
S HR R
SRS
SRR AR
SRR R T
&Sy
equipped to apply the statement

#TW11510164
#US13020108

#TW11610140 ~ #TW11310108
#TW90210103
#TW11410141
#TW11410175 ~ #TW90610104
#TW11310108
#US13020108

#US11220102
#TW11710107

a strong command of the language

SCFIRMTRE

#TW90910105

#TW11410102

#TW90410108 ~ #TW11910102 ~ #TW11610120 ~
#TW11610152 ~ #TW11610149

#TW11310101

#TW11510122

S BT

ot

% B

P i

=2
A
PN
A

[

ot

RelaHRE

YHI:

#US10130126

#TW11610155

#TW11610120 ~ #TW11310101 ~ #TW11510146 ~
#TW11410157

#US15220107

#TW11210104

#TW11910118 ~ #TW11910111

#TW11410104

#TW90710110

#TW11910102

reading understanding
B S FRAEE
B

a higher level of vocabulary
CEE=T 3

CEBE S

RO Z T
GBS

aE IRk

14. 4

’ﬁ {f-_«]a W REF L AARR 0 2R 9 10 B E
AP RBE ve A B i iR o« 7 T 13 B F S R i e o %"‘ﬁ’&ﬁ RBZos
3 B E g it o Aok 4113 S o
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3R B SOEF R TR 4 blde

G » BEREJTAF VR - N IR SR A i i R L RE SR A P
R iéﬁ%’:%'\ AR EBEGEGEAT - (#TW90410108 )

Advanced because they would have more reasoning skills. Less

advanced classes may do better by seeing the actual picture or table.
(#US11520105)

CRAE S BN SR rk de AN RS oS iR i G B R IR

IR P A o B PRAFALRF FRG REDERFSF S AN

Bt b BRA TR R F 0 B Y - B G R Flaor o
MR NE = B REVERE » RRBRCFREUTR - BREECFREE

WpREL SR A TR SRS T  AEERTE
AR EE - (#TW11810105)

HERETRIVERE > (N Rt i S R R TTE - (#TW11710102)

¥
=ty
s
\\Eﬂ,

R RN FERRE Tk S L BNEIE S f P S
BRI ER B SRR 4 R T R TR L &2
AP RER NS RT Y ERE A AR Y 1 - B LRSS - e
RoFE-HER A PR TRL A RRGE K TR S

gl

G R B N <N

Fobg LB R RETIEE g RE AN o Tk
FARE ) EHRATIR ’B?“""?'IF'“ME" B AR S A LR s 2
P S S B Y S L A gk o T dp o B R o 8
P AR -t g (FRA AL blhe TRE 0 Ao
#US10130118 ey it >

advance students. it is challenging to not to see. (#US10130118)
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(@)
(.Du

il
=
aar
f-‘ﬂ
=
aoar

A At O = SRR ETEE S S
HESUE- PR R A S LR T IR Y
STak A e LA R R A B B APt s 0 R A 0 #TW90210103 ¢

Nz

wE o A B T BB T AL

RO A B SR AR SRR ER A - IR SR
A Highse - W RERr SRS EZ Egthim sz - 8
R SRR & AR ED A S - (#TW90210103)

N
P,
-

oarEen T AR B A | 37 s‘;rjﬁn‘?jg TEHE AR T TRy
o0 BB PV REFELY - Ak A P AEEE (S
R 0 oy BT B RT R A RARL  RFIV AR ABRF Ky L

FjoTR R

204113 B TR 2 - i 4 A ER

— i AEA B B

HfEEE ST | #TW90410108 ~ #TW11810105 ~ #TW91010106 -
#TW11510156 ~ #TW90310103
HfE ] | #TW11610143 ~ #TW11710102
reasoning skills | #US11520105
FEERAZEE | #TW11210104

grEafapE | #TW11610143 ~ #TW11510164 ~ #TW11410157 ~
#TW90110105 ~ #TW 11410151 ~ #TW11910111 ~ #TW11510126
math level | #US11130103

achievment[achievement] | #US32360127
w’[with] math

advanced mathematics | #US12710113
math skills | #US13220116
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204003 () BH K RE 2 - i 4 SRR

S T 4

P FET T

the learning capabilities
ability

PRI

e

level

higher achieving students
gL

ol

advanced

advanced level

average

#US11620102

#US15220107

#TW11510122 ~ #TW90710102

#TW90210103 ~ #TW11210104 ~ #TW11410104 ~
#TW11410175 ~ #TW11910118 ~ #TW90610104 ~
#TW11510139 ~ #TW90910108 ~ #TW90810109 ~
#TW11610162 ~ #TW11610101 ~ #TW11610103 ~
#TW11410121 ~ #TW11410150 ~ #TW90510104 ~
#TW90910105 ~ #TW11410128 ~#TW11510121 ~#TW90010107
#US10250111 ~ #US10330103 ~ #US10620103 ~ #US10720124 ~
#US10730102 ~ #US10730114 ~ #US10730122 ~ #US11120108 ~
#US11130111 ~#US11130115 ~#US11130118 ~#US11130119 ~
#US11130122 ~ #US11130130 ~ #US11220102 ~ #US12210114 ~
#US12520106 ~ #US13020109 ~ #US13220111 ~ #US13220120 ~
#US13240107 ~ #US13420116 ~ #US14420102 ~ #US14740108 ~
#US15810112 ~ #US15810124 ~ #US31920102 ~ #US32920104
#US10130126

#TW90210105

#TW11410158

#US10130118 ~ #US 0230103 ~ #US10250101 ~ #US11420104 ~
#US11520105 ~ #US10730114 ~ #US13020108 ~ #US13220107 ~
#US13240102 ~ #US14520108 ~ #US14620102 ~ #US14720105 ~
#US14820101 ~ #US14820105 ~ #US15810116 ~ #US15810144 ~
#US15810156 ~ #US32920117 ~ #US32930102

#US10250101 ~ #US10250129 ~ #US10730122

#US11130126 ~ #US11520101 ~ #US13220102
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%4114 BARKFAHRE 2 EBNEB 23

P

5 AR

LS
secondary

high school

middle school
junior level
late elementary
freshman
sophomore (at senior high school )

[
9™ -12" grade

10 or 11" grade

7" or 8" grade

8" grade

8" grade and 9" grade

higher graqde[grade]

#TW90010106
#US10220105

#US10620107 ~ #US13220107 ~ #US13420104 ~

#US14820101
#US13420104
#US14320106
#US32920117
#US11130102
#US10520104
#TW11610133
#US32930112
#US13030104
#US13540124
#US10730108
#US14740104
#US15810112

a higher level mathematics course
an honors class

geometry

pre-algebra

advance algebra

algebra |

algebralll

pre-calculus

calculus

#US10730110
#US11620102
#US10620107
#US15820102
#US32920121

#US11220103 ~ #US13420116 ~ #US15820102

#US10730110 ~ #US10920108

#US11130119
#US11130119

T RCEF S R A K %7 > Bide

I

T TR R REE ST d £ 2 ER G Y

4

XN

%

*

L

=

This is most suitable for advanced students who are in classes preparing

for mathematics courses that include Calculus.

(#US 0230103)

... Ifitis just this representation, then possably a higher level

mathematics course (algebra II) would be suitable, since they would

have addressed it earlier in their math career

94

(#US10730110)
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R EBRAERTE L DL ET AR L B KT T i A5 4
g;tgﬁ g0 4 _ﬁ{f__‘}; S T ORe {ﬁ};?rr ﬁ*{; » H 3 ¥ % {’Lf& ‘L&é,‘_ﬁ(*’\ i ﬁ'{’ﬁ N
Fao g R F e defe M o P

16. 7 B BB RKEFDEFAAMA A ST EREPHA A > TERER T A
el e o @ PG Niss (2003) 7 &) T A2 frdk & 8 &3 3
et # | (the ability to deal with and manage mathematical language )
R 5 #TW11510146 E#TW90210103 s & 346 24 7 5k et
EARFDGR 8% - B2 e 1t OK VA - RAEERYT - B E

XFMGHE R BB SR A — E /KA » IS E B0 A T[]
S EXFA RS - (#TW11510146)

WL ORI AR H TSR AR R ERGRAVERA: - R SR
A High s - WSR2 A S EZ gthis sz - 8
BRGEEERGHMREDT a8 - (#TW90210103 )

17. § EBBDRFALABLIEF L HFLT Mehd %
)

?;?ﬁ%ﬁﬁﬁfﬁiﬁﬁviﬁamﬁgﬁﬂﬁ’ﬁ%ﬂ?im
ame  BEF LRI RFFRLLE D0 TG LT OB
#TW11910109 & 3| i * r4 B> 8 S EZ N e T EIEL

¥ o

QB A MIBAIGTEe B AR B e F > RYR S A (D [57]
(RS2 A B AR LS R T — SE AR T U R A R 030k
B &> BAXXTRESEREIES - (#TW11910109)

A #TW90010107 fe#TW 11410151 & 3| & # 88 s & >
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TREY - HEEAEIEL - RE T48E ) T lE— ) Sy
P8 > — M4 b A% (#TW90010107)

BRI > B BB A - N RiRe i S R R
e > HAEAMDOAVERE ~ ORI EER - (#TW11410151)

BHE- HRIF I HEEEY PR XL E L HET LR T
HEEFY R - 7 #TWII910111 e § 4o o

HEROEE SR ﬁ?é@ﬂi N RSB SR A GERERAT
BB S TR S - HEf x - yieR - B S A {2 B
B T R (#TW11910111)

d B AT g BREEAani i § PEE R B hL BE I
(2009) 72§ 5% AP 75 0 A7 7 B IR 98%:nB ¢ 4 7 94% Y 43
FRRERNAE DG P fRAR R 0 AR PRELESFET I 4w
PR Y F R Fl o F b > #TWI11710107 2 5|8 4 e £ 5 o

BSCFIRUCRE I EIES » SREHg HRE RS > NEENETHE
Frofs - WREMFEBHE (AR - (#TW11710107)

18. LB KL RBEIF L TV RIFL2FVHUN

#US13420116 e & »

| believe it is suitable at all levels, but all students should be shown
various examples so that all students will[with] different learning styles

will be able to conceptualize what functions are. (#US13420116)

Rordie chL s @ gr 82 ong ¥ a3 - f 2 BB KEF 5 2
‘&*%ﬂ%#ﬁﬁﬁiﬁ%?%&ﬁ»’%ﬁfﬁCmmn\%ﬁﬁ
(auditory )~ # % e11( kinesthetic ) & % #g 3] ( Willingham, 2005 )> 4% 4.1.15

96



S0 & PRI G RS R R DSBS Y A 0 L #TW90710109

ER LR ARG KR S L

. WAL TEEAEEREEEY -
2. M MFEEIEE AN X FEEE L EHEY - (#TW90710109)

24115 #2F2 VA2 ERBTREFY E

» | feel the ‘words’ representation can be beneficial at all levels. It depends on the students'
ways of thinking. In general, a higher level student may understand it better, however
students who are less visual and more auditory type of learners would benefit from words
(#US11120108)

»  Astandard level Algebra one class can interpret the words. Lower level students, in my

experience, are much better visual and kinesthetic learners. Auditory is not the way they

learn best. (#US13420116)

»  Ithink it is suitable for any level of student. It just depends what type of a learner the
studentis. If they are more of a visual learner this representation would not be the most
suitable. (#US14420102)

»  This works well for auditory learners. Student not necessariy[necessarily] at a higher
level, just those who learn best by listening to teacher presenting the lesson in a lecture
format. (#US31920102)

> ltis suitable for students with a higher level of vocabulary or ones who have previous
experience with a lot of word problems. Some students with a lower ability but who are

oral learners may benefit from the "Words" representation. (#US15220107)

19 BB REF* FF TRVARNFERSF T8 L > B P2 R NEERT
PR AR L BRAES P KPR EY R LERE KT
%

B A T kL g

KA v e JERARFT A RE Y TFRT BV FN

E*F

‘,\u.a-’mtbgiéwﬁié%jiéﬁ‘B%m;?—’l}l'&["9 ﬁq; _E
SRR A PR i 3 41166’%?@%@,

B PR A o
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% 4.1.16

GEE RS S S R

P K i i

P R T

#TW11510163

~ #TW11310101

~ #TW11610114 ~ #TW11910118

&
HESC ]
ot
BBzEM

#TW11910102
#TW11510137
#TW11510156
#TW11510121

~ #TW11510126

[ fi

visualize

visual representation
visual aids

visuals

#TW11910102
#TW11510121

#US10250129 ~
#US11420104 ~

#US13540107
#US14820105

#US10620111 ~ #US10730114 ~ #US13220120

#US13420104

=z
=
‘m\%

#TW11610112

manipulatives

#US14820105

B
B

#TW11510146
#TW90210103

~#TWI11910118 ~ #TW11410121

~ #TW11410128

-+ L

[

Bt gopr v TR

il

/ a2 2z

2k TR

Tr4B& S RO EEEGRAVEIER - [N RofthFT o] s & WEE T MBPEL

*&@%

|5
CTf

(#TW11510163)

SRR ( BelRERE 77 B A B A - S S RO R (#TW11310101)

I B BR BT B RIS VA - fE5EREE
FUE T LTSS

sACIL © Ry

HkF > RIS
H— PG YR ARG T

EFREDTAC g NEENL > REHEE - AL REFE

(#TW11610114)

Wit en TR i BB 4 nB AR PR @ HTWI1610114
S RF o Bt TR TR TR YR
2 Tzff 8 ¥ | (rote leanring) 4p e T8 ¥

Skemp, 1987) > e s ¥ @z @ * { HEapqa LEH La-

| (intelligent learning;
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§ s

o g 8 Ty M PR o BIAHTWI510156 chw
¢ X RGP REP TR, tdp s oo

BRRE LGSR IR RSO RO L ARG, - B ARRE SRy

B I REfE ARG (#TW11510156)

1. R - ST - 0. SSCRE DY B » R TR R

SO T EHONRI % - SEGAIRER | TGN B EmEE - el

BEAENS PR RS S TR ~ B0 - AT -
(#TW11910102)

WEGTEERS - REESHRAE o SCFEAARG A LB A
ZHiE - BARS A EERRE S BE BTSN
B NMERERA - (#TW11510121)

A #TW11910102 Fr#TW11510121 #rpc 4 i eh» (37 it 2.8 4 8 025 2 %
Faoiben Twiffe ) RE PR MR Y SRS R TR Y E X
e TR & TRGZE ) @k p ¥ 35 2 HER K
WA S i 4 o X 2 s et el B T BIfE 0 & 2#US10250129

)

P
N

=

PN
A

T ¢ o

)

[ think that the "words" representation is more suitable for students
who can easily interpret mathematics. It is hard to read words and
visualize what they are saying, especially because math can be pretty
abstract for students who struggle with the su[...]” (#US10250129)

#7& “visualize” e 0 #74p Ao ABAC Tk F O BRBSER G A EEHR

lg\ i%%ﬁ-’?miﬁ 5‘;':"3/”” HIJ?IEH"f&F Bb/)‘l"ﬁ ?’?fé Ifgm?f =7
FHE S E T BB R LAY LR PR 2R 1 - e

VRITEE EXTEQ TSRS L Fr R T F e Nk W

SRR T g AEERT P VR a0 B Al RTAE Y
FRRg s o+ AL AaE » b H G A o BT JEE i R
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AP ¥t E A & THEREAL O H#TWIISI0146 H 3 { 7 f 8
%?"J IHT’\)J jilj‘ r’]@f.,{’:J’
BRI SRR E404T > 8E2EE It OK YN - (B EEEF T - BAE

XA > BT AR FE A — e MY 7K 4 - i B2 B A T[]
S - HE A A 1 (#TW11510146)

Skemp (1987) # 3] » T2 B A3 M 2% > @ B IR 4 75
AR CFT A AFTARNLF o PR RLHEF R PR
P HIMA BT KRS T o VA fIEEEN R S L R Y

TEMEL o

Ra o KA EBDRFRRLL Tl BREFKT Y R O
g oefry Tt e HIENF - BEE PR E o Schon (1983)
WE - AR L B ended (practical knowledge) v i ATE € fst e
fRiA— BRAEuEARE 2 2P B k> AP ira 22 ik v (makeit

R AR R o PR M R R R

verbally) - igfd i £_& ¥ (unspoken or tacit) » 7§ B FTEF )= 4

B%k’@ KEFR B HE K5 P enE M *3F (technical language) - F

etal., 2008) - E%‘«'a‘w KEFEZRY TEF T FREFTFTET ALY o

DRFLLTFIEY - I AEZEEF o TREN KK

F_

N
o
Jf% =
%
ey R

¥

AP FRY PR AT E KD IS MAN I KT 1}__%‘2
ﬁ%ﬁﬁﬁﬁﬂ’E%Mhﬂmkﬁ WEEF L > ¢ F At By
F7 WA L0 ARSI 0 dod 4117 #1 (

e R T ST E P e L S Y

:
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WA R R 2 FAERERTHEL AN - A BLE
KEF R E 2L ORE C HE PR R AL BT ES
$ Maniod s A S R X7 % 3 o i Schon (1983) sprEk kg o
PEREREFRY o e R E AL SRR E AT

SRR3R LK

I
<

> HERRE ISR R PR B SO B A RS S & TRk OK ! (#TW91010106)
b AR - RS A A RE IR SO AL BB > A REH TS T RE0 =0 PR S
A PR - (#TW11410128)

> EEETHELES > ST EIEE  BEEL o DIFFOR o (4RI > TR
> EE SRS B A ERAR - B2 MVEE RS EAE ST - (#TW11510157)

> HEEERERIEN > 2R RV - RBEITREEEE - BEERESEII R AT S o LF
MAENT > METE - WRETEE TR TIRRNER » EmMEAEE - wilio #
HAMSNES » CFRECTEBMEERE - BHE WEC AES - (#TWI0910108)

> ®E/£**Tﬁ£ TRRE ) MESHVEL - QR ERIBAGETERNE - IR H RS T ER
O |2 L7 e 4 A L SN O R 2 R e L rol 568 <= L1 WA= W o 8- 2 T
rméﬁﬁz % FRASCTFIERFRi& 4845 - (#TW11910109)

> EENMPEEESEMSNELE > M D FER S TR o IS HENR (4 -
(#TW11510110)

> PR > RN A o R M DU B RAREINE TR DS e
HHERRE % - (#TW90110103)

»  Itis more suitable for the higher levels. Many of the lower level math students need a

visual or more of an explanation then just a definition. Wordy explanations can be

confusing. If lower levels are given both the words and graphs they may be able to grasp

the concept better (#US13020109)
#TW90410108 ~ #TW11510122 ~ #TW90210105 ~ #TW90410106 ~ #TW11410114 ~ #TW11410151
#US10820112 ~ #US10730108 ~ #US11130126 ~ #US13220116 ~ #US14020103 ~ #US14320106 -
#US14520104 ~ #US14820101 ~ #US32920117 ~ #US32930102

21 SHBBRIFOLEY 2 FEEL HEFOHELEY SRR S
EE L
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(BB RFRLEIFEREIG LN > B LF T MO BH
W T oA SR KRR OL Y s e F A
g2 @3 L FEa - #TWI1610162 P v 4 )

RS ER AR » R By e i R U » H ARG - (#TW11610162)

R ow G 0 BB REF LR o H4c#TW90310103 £ #TW11710107

BRGRE C FAERBLES KR Fa LG A gy
ERRAE 1R SRS A « LELR S REN 22 - (#TW90310103 )

BICTFIREE IR EIS - BRE g HRETEER > deFHETIEE
ToTe > BREEHAE (AR - (#TW11710107)
dod 4118 #1 o FNA F G L BT KL PG A Rl o LG AT
FEABT B S mEe 3 gt F
Moo i §REBBHKFL IR SER
MR = R *??»yim%%’"f“ K~ TR R £

l—‘:" N ‘~l7
%"’?’ ° /%’k'l' R H

‘,P;

ECIE S TS IR = e R A

24118 R #3 B2 Y VIR FiE 2 FRESRKEFY ¥

»>  |believeitis suitable at all levels, but all students should be shown various examples so

that all students will different learning styles will be able to conceptualize what functions
are. (#US14520104)

» 1 would use the words representation for all levels. How | explain what it means would be

different for the levels of understanding. (#US10720124)

»  Any level, because all students need to understand that mathematics is more than just

making calculations with numbers. It also involves using written information to make
mathematical decisions. (#US10730102)

#US10730110 ~ #US11130122 ~ #US13220116 ~ #US14020103 ~ #US14740108 ~ #US32930107
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BB REFHE S il K E R 3 ACREF O AKT Y o
i U A

B ARRIBOD REFHE 2 o RERE 2 FTAEERFE R EY

mﬁﬁﬂ? B4 éLé{.j\ﬁammg% I'Qq_g.;UJrJ j\};ﬁ;‘zg‘;{?-ui—%s}%
F R BF AR R R R Y F At S 4 2 e H
2

R A BLEOE T AIRH 0 EA B REMOL TSR R
% B : The product of the positive square roots of two positive numbers is equal to
the positive square root of the product of the two positive numbers.

PR R AR A Se 0 BE B M S AT AR BP KT R AT
U2 R R ORR R A TR G 0 R 0 FoRE A
Fohrd IROEFF o 0 R ARG~ R IF e LR
&R R A B 4 hdE & B8 it (Niss, 2003) » THREIBRE SRR
He 5- M1 & mAaRkE > e AR 52 ),?”‘ WA E R FHRE
e RFORGEE -

KEFE A
TR LR ER- S TSR ER ) ERL

% B © Thoroughly re-teach the concept of “algorithm for square-root multiplication.”

HKEFHB

=

T - N E S Ftkd - FUFREEN A i R B Ay
gt i B F 5 o

% B  Guide the students to read the statement, and meanwhile substitute actual values
into the objects in the statement. Write step by step the corresponding

mathematical expression of this statement.

KEF&C
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L BE A P R PBER T > b4 VZXVE=V6 & RH 4
F feit kg i o

% [ : Give students corresponding numerical expressions of the statement, such

asV2 X V3 = \/g, and ask students to describe it with words.

KB EH D
A ATIRSBAGE 0 - A - WA e F 2 ER A OR L o

% B : Decompose the statement into parts, and explain the meaning of the statement part

by part to students.

KB iES E
LA oo A B R A E BB AT S e B B2

B % o

% [ : Ask students to start with a part of the statement and gradually expand it and then

judge the relations among all mathematical objects in the statement.

FEE RBT pmE NA e Ly g ik F 2 a kT F o hEd o
Aord B AR BN R g pnehIRd o Byt AT KEFE R DG
Bodig o FRIBED RPN RFRE P UGG OARE 2R F T g
FRABERREFHE L R JEEE 2 FAREEREF O ARE Y i
Fl2o e AT Y ﬁw@swﬁﬁﬂ-( atton, 2002 ) » jE& B K EF 4 2 7L

-

d oo A4 s 'Tﬁﬁ\ﬁ“r?m-} Broit? R A HATHRYET D

S

¢y 27§ & (core consistencies and meanings ) © K 4F 3 8 e
L FEBEDKFLLY PRy FAELEFFAF - LEd R I&S
EIEL-:S

’}; #:E%L‘#?’( ll"—l\.» El ?’fg’tgw P 1%?6—5@&": ’ ,1@5@‘%?]&?;%
PR SR A 4119) 8 PR 2 FAE LA REFOL T TR G

dF K 0 Bl
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NRiEa il - BERAEEGTHA > BEA (bR SRR
(#TW11410154)

It is easier for students to go from concrete to abstract than trying to
teach them only the abstract. (#US11720130)

?lﬁﬁl&ﬁk"f‘? CEF R s BB E " l—{»J AT 0 B4

D addresses the lengthy statement in smaller individual parts that helps

explain each side of the equation....
(#US13420109)

A AT RE R E A RIS B2 AR PRI R EE (#TW90410111)

HB BT ¥ 25970 * g o> ¥ 2 LIERE > Ra » 1%
Fe? oo i FS AR LER 0 A g AT L anP R (rhematic;
Laborde, 1990 ) ¥ 3 & [ el Thiie 5 47 fe > Flot SR oo 30 f 57 19 B3 e
P d o Tt MR R L LG TR e dc e A #TWI1010105 #7380

Tx % 4 RN o

R HHOIERE RTREA ZOHAL > 5 o3 AR (I 82 A B GERHT B o AR A
i LA ZH b (#TW91010105)

PR KRR B AR G RS TR bl

By m] AR B RGA  HE E 1 (#TW90910103 )

Rather than working with the current complex statement, students can
create their own definitions based on what they observe with concrete
numerical expressions. (#US10730113)
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Option B still promotes student reading and analysis, but it gives them a
more concrete way to think about the algorithm. Specific examples
help illustrate the way the algorithm works, but still working with the
mathematical definition helps students move from concrete examples

to generalizations. (#US10730113)
Fadie Ll SRR F oL - R

24119 B TR D2 2 F AR B O B K

ik B KEF S it

g | #TW11410154 ~ #TW9041010 ~ #TW11810111 ~ #TW11310103
abstract | #US11720130 ~ #US12820118 ~ #US13540129

& | #TW90410111 ~ #TW90810104 ~ #TW90510105 ~ #TW90810103
Tl | #TW11410159
lengthy | #US13420109
% | #TW91010105

HEEE | #TW11510107 ~ #TW90910103
complex | #US10730113 ~ #US12210101

generalization | #US10730113

BRA o BT R LY 0 MR FAUE L § 2 # 2 Apit Y
.\‘
E

SR RERES R EE TN TR
%

£

LA o

%
A

-\

SR BT K B A

g
R
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204120 BR FET AR N2 2 3 A O 4 el

ik % & BB KEF S
EpE | 8l #TW11510140 ~#TW11510165 ~#TW11510127 ~
#TW11410146
E #TW11910119
concrete | examples #US10730125 ~ #US12530103 ~ #US13220101 ~
(numbers #US13220106 ~ #US13540129 ~ #US10730113 ~
numerical expressions - #US10920109 ~ #US10730113 ~ #US11720130 ~
mathematical expression | 41;512530103 « #US13540129 ~ #US10130109 ~
of actual values) HUS10250106
examples (symbols ~ math | #US12730101 ~ #US10250106
symbols)
actual values #US11120126
HiE | 2E #TW11510140 ~ #TW11610117
AT #TW11610117
HEOREMERGE | B #TW90910103
visualize and | actual values #US11120126

manipulate

2. FEBIRFALY oK Fo2 KEFHFH o L ad B &S
FohESa s B PRIFANGEARY BFFR A EARE

B EEAGD G ik E D i Aok 4121 A1 o
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204121 ERIFAREAR Y B PR TR ARE PR K §

> DLEGIR ARCI > n] DAGRERAE TR P R MR S (#TW11410162)
] {5 ER A PR (E N (S Y 5 A EEEVa » Vb o Vab (#TW11610153)

»  The original statement was incredibly dependent on mathematical jargon. By guiding

students through the jargon, giving concrete examples of the meaning of the statement,
they can build internal connections between the words and their meaning in math

symbols. (#US12730101)

> ...because it will help students to better understand the meanings of the words and their

relation to one another. (#US10330106)

»  If they are able to break it down and figure out what each word means, hopefully they will

be begin to learn the languange. (#US15220102)

»  Itisimportant for students to be able to break down definitions to understand what it is

saying. This reinforces the use of math vocabulary words.... (#US13420101)

3 FUBPRFALI PR FAELEEFIRF LRBRIRL
FE AR LT

FLERDRE LT EREFFZ ORFEFRF LAA BT AR

2

mﬁx? ';L‘ifré‘b ° ’K \%“é"’ '«?IF ;:sf; 4 4@:”5 'Q‘T"ﬂ’ﬁ'ﬁ;“ ll}:@’t? P‘g" ’

It is important for students to be able to break down definitions to

understand what it is saying.... (#US13420101)

These methods [B and E] both help the students to read a mathematical
text. They will need to know how to do this when you, the teacher,
are no longer guiding them. (#US13420105)

.. The more the students learn to decompose problems they will learn

how to evaluate different expressions and have skills to go about

solving different problems. (#US10250102)

It is important for students to be able to break apart statements and

make sense of it so they can do the same with other algorithms of

statements they may come across in the future. (#US14720102)
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4

FEHTRFIRIBATALEEF T AL R TR s
FIEBa A RS o HHEBEFHH DY FASLF S TTRY B
AT BB A 4 BT AR S H s B T A ehi 4 0@ 2T A
A e KA o RN REHFRY o LAREFIS N G EFBRE K

E’H;’ i%&gf I’i IIF'uc’

S TECEDRT RS S SR YT T 3
Hoeie 4 0 Aok 4.1.22 977 0 BRIRIR AL au:ffstﬁ B A EHLRES
AP FE > b4e > #US10920109 =#US10330106 s & ¢ g2 REE

#-< F 4t i = “the math” &¢ “a mathematical language” > 2 At & F5

R AF FR7 A2 s) TR R R A I I

%4122 RIBHEFFL Y FrEEH W L g2 a4 R fr e §

> TRy o AR JE B ST > TRIRAYRE T 0 By I RE I o () A | )
(#TW11410125)

> BITHESES S MLEBESITRAIAE ) o W NEE SO ARAE I BLIRSRRERE ST - C. 1R
T TSR A b A CFHNRE T » B B CRYEE SO BB S HYRE T (#TW11410143)

»  lwould start with part c. | think it is effective because it provides the students an

example using concrete terms so they can translate the words into the math.
(#US10920109)

»  Choice b is helpful because it teaches students to extract meaning from statements and
represent it in a mathematical language. On the other hand choice c shows the

opposite...how we can form a statement from a mathematical expression or equation. By

practicing both ways students will assimilate better both the mathematical representation
and the meaning of the statemnt[statement] involved. (#US10330106)

»  Step by step representation which ties the mathematical concepts along with critical

reading of the algorithm are important skills for the students to learn. (#US13220110)

» | feel these put the statement into practice and the students will see how it is applied and

gain a better understanding. (#US11130114)

»  Mathis tend[tended] to become obtuse in formal english. Students should be able to

translate what they read into symbolic mathematical notation. (#US31920105)

o LR R R LI A FAEEE L KE 480
dod 4123 #rn (LA Bw iR e o H o R 5] B SRR S B
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SRS ) L AARF R R HE S a2 R g E T on o
FEANY BROAERP B PR AL eV E R

2

% 4.1.23 m;@%%?iéiﬁﬁﬁﬂr\&@%1%%m%w%ﬁw§

s A WA B R B HOEAS (#TW11510106)
SREVE T IERIRE (A (#TW11910106)

b. gives the students a chance to develop their own understanding with examples of their

choice. They can connect the statement to the mathematical representation as they go.
(#US12210101)

> The students will be able to understand how the numerical values conincide with the

variables in the statement. (#US32930111)

#TWI11510152 ~ #TW90410101 ~ #TW11410101
#US11520109 ~ #US12730101 ~ #US13220101 ~ #US13420109 ~ #US14620105 ~ #US15810160

FLBEDRFALABSIRRERF LY BT it 4 0 ek
4124457 » & Z R P EEFR O UE T HEEF o o

#4124 RIBBAFLRYWEF TN TP REF Y E

> AR A RO S RO AT DUE H B 1E (#TW11710108)

»  Itisimportant for students to be able to break down definitions to understand what it is

saying. This reinforces the use of math vocabulary words. It shows the connections to

what they know so that they can learn verbal representation. (#US13420101)
»  Cpractices the students writing skills (#US10730121)

Giving students a chance to explain mathematical equations in words provides a chance
for them to apply their language to the sometimes unclear language of math.
(#US11120115)

»  C.Concrete, numberical[numerical] examples may help students see that the statement is
true. Describing with words provides an opportunity for students to articulate how they

are thinking about the statement and verbalize the process used. (#US10130109)

»  Onthe other hand choice ¢ shows the opposite...how we can form a statement from a

mathematical expression or equation. (#US12820114)

4, FEBBRFALLY PR FAELEFF O L@ BIgs
T Ri-oBFT NS EAMRHEFET  BLERRK



g 4 AEA AN LR R AR -RET NS TLRES

findr b AJL oG $enEE T 0 bl

FRAE MBI A S B e AR TSR NEFF R - EEes

RERSE AR — N 5T R & » GLLEA 5
(#TW11410162)

B4 BB SCRE TR IHRTY » FrLAEERS [ » B0 e A s
ElsGE W PNE N e S (#TW11410135)

@ #HTWI11510141 cdg it T <> Féaitenfdf v 4 ) A P o

[ A R — B B 2 SR BRI RE TR ST b [T AR

R IMmERE TR AT R ZE 2 3% - (#TW11510141)
5. FLEBTRFAL IR FHAELEFF IR R5 BFIHF S

Fito @ PR AR RIS AR iR BB AR B4 RE
BB o iR A o AR 0 T L RLE AR o IR 3

fo B SR A K WnE E R LR BT 6 ehdn

T
AoHEA ATV RELEY AR (FRL 4125) b4

[ o A= S — B B SRR B RE TR S - e E [ |REER - B2 AR

i sE T R E PR 2 s - (#TW11510141)
ReE P —E o bats > B 5 [EEEAE > A hnE B (#TW11510107)

Students can break down statement and focus on problem one part at a
time. (#US11410131)

Some students may understand the concept in context but cannot
grasp what the statement is saying. By breaking the statement into
easier to understand pieces, students can gain an understanding one bit
at a time. (#US12710128)
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ﬁ@%ﬁ%ﬁﬁ&ﬁﬁ’m$?§4ﬁ f23E o ane o Plag Bag W i -
PR RA k0 AT RIS 0 F R R RP RS 4 e B R
2 (%BF 4 4125) bl4e

REHIRCILER A ATREAN B b - 45 o B S (E 2R A 2GR Y BT 3 E [
puLAgEiE - PR S HAL (#TW91010105)

| also think it is helpful to break the statement into parts so they can
focus on the understanding of smaller parts before they decipher the
meaning behind the whole statement. (#US11120133)

204125 i RE A ILIERE S INA 00 R 0 2 TL R R

%ﬁ%ﬁ&ﬁ %ﬁ%ﬁ%%
SEAEL SRR AT S 5 | #TW11610153~#TW11510107-#TW90810103 -#TW 11510141
Her g #US10330106 ~ #US10920105 ~ #US11120111 ~#US11410131 ~

#US12210101 ~#US12710128 ~ #US13030103 ~ #US13420109
#US14520109 ~ #US14620105 ~ #US15810147 ~ #US15810160 ~
#US32320109 ~ #US32920112

B A PSR AR S 14 0 BE(EE | #TW91010105 ~ #TW11410162 ~ #TW90810104

HEAEEE F R #TW90510105-#TW11610139~#TW11410146~#TW11510111
#US11120133 ~#US13220101 ~ #US15220102 ~ #US15810103

#US32930111

BE ARG B SR N Y YR R TR RE S AT R IO o e i T

‘\‘X

T  dg R A RBED R 2R o Aok 4126 977 o F L
W RE e E F ¢ i o 6l4e#US10330106 fe#US15220102 5

v

\F‘ —mﬁ —%_:\\

LB 3 ET A e A Ap I E & 12 0 Bl4o#TWI11610139 {o#TW11610153 > #<

i prd - BEBIOWR AT AEAFRENEEF 4o T 1Kk

4%
A%

SRS NN 3 CERRRE T MRS L Y
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]

|
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Pl e E A > ded P F o
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304126 4B TEOLIA | bl K §

> ...because it will help students to better understand the meanings of the words and their

relation to one another. (#US10330106)

»  If they are able to break it down and figure out what each word means, hopefully they will

be begin to learn the languange[language]. (#US15220102)

> ARA TRV - SRR AR AR - RS RERL (#TW11610139)
T ER A SRS R A [ 1M AU EVa > Vb > Vab (#TW11610153)

> ASeRRRREERHFEARMERERE > HRRERLERNVES > REIMEFE SR > FIH
BRI — K SRERAE R - (#TW11510111)

> FuBERA TR AEEERE - FRES T EAER - 5B ER Rl e

(#TW11410146)
»  Italso helps to break down the statement and make sure that they understand both parts

before they will understand the entire statement. (#US15810103)

£ R OLRRR TR 0 AT LF O R heT

| chose D because it will help students to better understand the
meanings of the words and their relation to one another.
(#US10330106)

..it correlates the mathematical statements into terms that can be

more easily understood by the students (#US11120111)
BEen e o0 AT ey e s s g o Bl FRE
FHESGM G 24 REAFRPHAINGA" REFEREAFHN G

FEiPRAKESR?P EEIEYIRR STl PE L BTN
BAERRT A HHBFoER ¥ g F 5 o 0 @ B oA D
drig 0 3 WA AR h e BARE U REFRMEEPREF IHRF O PR K
FPHEablth> R > © PRIKE BERTA/E 0 SFE PR
F §_Schon(1983) #13#. i& B-er( tacit ) F Bt ehar@(practical knowledge) »
FEE R KFR e @B A ?2Schon & T w e % L B
5T f3 - F° 38 e A2 (show how to surmount the problem )
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TR REEF O FREHRE IR FIF A R S LR
mﬂgﬁg&mf’|u&@§@g@ﬁmy&1&ﬁﬁﬂﬁﬁﬁw’ﬁgﬂ%
PEEIRE L (SR A 4.1.27)0 384 BRA KEF i B P304 A KA
gﬁi&ﬁﬁ’kﬁﬁﬁﬁiﬁ&?%ﬁi%&wwm&ﬁ’%»%ﬁ%
FFRIGETE e e 8 PREINEL - RFEI NS 2 BHLE
FRDKFERAIRE LB FAEANT AR L L RO ER
TR BE R AR PR SRR RO o Ll A e
FRF R LERBEF O LRERS o - BT R A
HREFEF > F%Y RIS {5 #¢1- £FL (mental
operation) 4 ¥ ¥ - & - 1345 Krutetskii (1976) &z » gt 5 R fadh

% &1 (flexibility of thought) -
304127 ML ELEAWE AR LA B PERE ¢ L A
REF W E

FRFREFF L FHEPHOLE
> REHIRUIER A TTRER SM L o SR (B A R AT TE NI 8 - s 553
{& (#TW91010105)

> RESARAFREREATAR NMEEPHER - SHFBREROT - 7RI FEEE FR K -
JERTE BHEL A FRAF (#TWO0810104)

BHETERARA GE > —EoBe/e i HES (#TWI0510105)

> S E O PR R T o PR — IR A T A R ORISEE S
(#TW90810103 )

> BEMERCLATRE R AT - ARG e G A S (#TW11510107)

... allows the students to look at the complex statement in smaller parts that may be less

confusing... (#US12210101)

» D addresses the lengthy statement in smaller individual parts that helps explain each side
of the equation. (#US13420109)

bR - T 2 pMLA
> BTN B RO R B RE TITRTS 0 S o | 0 B4R S TTERAE TR
FrareiEr &3 (#TW11510141)

> BRAEAYE AR B R s o AIRICTEE RRIER R o SILiE R - MR E—
/NG e TR IIDAAHE > LA S (#TW11410162)
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24127 (F) FMIMARIEFWIT O E2 LGP FREEREIS L
BB R B

FPRFREF 238 IALEN T k2L
> AfEE AR ER N E S » MRV > Vb > Vab (#TW11610153)

> HE B PR pEEE ST o R — SR S — AR T SORS AR S TE
(#TW90810103)

» D addresses the lengthy statement in smaller individual parts that helps explain each side

of the equation. Again, students can take the statement and relate it to the expression

they are comfortable with. (#US13420109)

%‘;ﬁ?/{éﬁ’" + 2 v'hf'l"’?i7 “f‘#{d- &g % —7B$- » B, VE—@“E
PREAT FAFEE G EE AR e VB EY
"

F_&
W
X
[
o
%
e
=%
W

SRR LG B R LS A R

i@ g o ApFOT 0 R A B BR T IER P B T BT

P

FhEHEEH G L B ARa o B PL Y L AN KRE o om A AN
EHANA OB PRIVUAKEFR Y B2 FAESE B A fon B

PN A BER OIS P AT A Y IR T e F

e IR G T - DIARBSCE Y TRREREIS: (#TW11410172)

%éﬁﬂiiﬁ FeARGEE TS - R R R S B o i B
B ﬂjjﬁ“fﬁﬂiuaﬁf%@ﬁ (#TW90010110)

HTW11410172 5 RS 2 W22 Fotbm 872 FEHEF b oud & o
#TWO90010110 5 EHF A @2 2 RE Pl FMA R {72 F &2 F5a

B o B R LR B K § 0 ok 4128 40
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#4128 Fr Firad e gk A hd SRE UK 2 EBF S

PR 2 o Fe

B EIEE RS S o I A T ARBLEIS: (#TW11410172)
ST RIFTIREHGE - 24 bR Z IR (#TW11410125)
DIEERBAR & S > nI USSR T (#TW11510158)

DU 77 TSR » — (8 (EEI(E - ChEme et T
(#TW11410169)

FASC B RER T - SeREBAER A4 H i AL (#TW11810104)

> BTk e g — RS - BB E A TR — T HERAEE RS
(#TW11410122)

> BARA T ERTSR AT ERAEETT 0 RIS TSR AT o A BRI
g (#TW90010110)

> [RUR LR A B F ST BRI S A [ - BT DAFERZ B (B =0 FE - (#TW 11610139 )

AP AR SR R S8 R R Y 3 Ak 2 KK
H oz 'Tixi\mf“i HE o Rm o ﬁﬁﬁiﬁ%\awﬁﬁﬂ?lfuﬁ.}gl“s
REPIemL 825 oy AREF2 F otz KE > o4 5154 85

7 ?%%ﬁﬁsLmy%m&vihﬁfﬁﬁgﬂﬁ’ﬂﬁm“fﬁﬁ
g R AR E ROV B PGRE R Tk RE
RIfeRER HHEL A TR R

‘éﬁ

B FE L RS R AR L B Y F AL
S A B PR ZACE S B A B 4 A 2 EEE B o b
4

HEFERNE LR SCF ER B A T (#TWI0510107)

A ERVEA B R SO RUIUA TR EE > Bl o] DS BT Ak R
(#TW11410130)
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DB HERE > DIFFIRRoR » B2 AE bhldy L (#TW11210114)
PRAVEUE A > IR 5 T f## (#TW11610105)
B AT ¢ G A AL TR T A RS S A e v s 8
AR T fRchE g0 BRI R B T ho & 4120 915 o 3
Fox VR J BT IR "EXER T F R SRR
PSR R 0 WP F AR AEF R RfEET 0 2R G
£ 4120 B et e FAGEEH @ Al B R
>z % -3 Hi
VSRl < e d
EEfE - AR SRR ~ T ERAE - ZHARR
#TW11510141 ~ #TW11610144 ~ #TW11310103 -~
#TW11610139 ~ #TW90410109 ~ #TW90410104 ~
#TW11610153 ~ #TW90510107 ~ #TW11410130 ~
HTW11210114 ~ #TW11610105 - #TW11510165 B
EgIE
gk Z
- BilF (8E)
Jo #TW11510159 ~ #TW11810117 HF (EE)
i B2ES - 52
#TW11410116 ~ #TW11610144 ~ #TW90510105
BHEE
#TW11410110
A |
HTW11210114 ky
comfortable
#US13420109 .
expression
learn better, learn well, learn best
statement example
#US10330102 ~ #US12530103
(numerical)
do not understand
#US14820102
8. FRBE R ALY IR T AU EEF AW BT AKE



<

FEBT R LY EREEE T RE AR LAl gy ol
BB A oA S B b kB2 BV 2 3 e

DAE RS AR » o] AGRERAE T Aot ch B SR el
(#TW11410162)

| choose answer b because students need to see a[] concrete examples

of words in math. Sometimes the most concrete example you can give

them are numbers and symbols. (#US10250106)
BirERD e ZHP iR B AEREF G|(#TWI1410162:£# B)
RREREEW NFEA R FhE? Sl E TR o & A b

HEREBFERACFE TR0 - e L FHTAL - BRI A R,
Y - (#TW11510111)

EEAET > e T EN > FEPIT > B RIS -
(#TW11510125)

| believe that it is very beneficial for the students to substitute actual

vales in and writing out steps. It helps them see an example to the
statement. (#US11120133)

| believe that typical students learn best by seeing examples of the

actual statements. In choosing option (c), the usefulness of the
statement is very clear. By choosing option (b), the students can see

how they can just plug values in to the statement, and then it starts to

make sense when simplified. (#US13220119)

P BT SEF R G BB b F e F A R S B Plehe F A o 8
PR B FET oA 4130 41T 0 B8 T Sids i 0 BRSBTS i

-+
F
?Mﬁﬁﬁﬁiﬁﬁiﬁéwéiﬁﬁﬁéﬁﬁ?ﬁi%@°
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204130 BB KEFTRAOFHEY > 3 AL 6 4K

HEV 2 A We2 36 A B F I T
B HHl #TW11410162
words in math examples (numbers and symbols) #US10250106
SO~ 30T B | BT #TW11710114

#TW11210101 ~
#TW11510125 ~
#TW11510159

e #TW11510111 ~
#TW90910103 ~
#TW11510125 ~
#TW11410146 ~
#TW11810104 ~
#TW11310103 ~

#TW11410130

IR #TW11510123

132 Esr #TW90810103

statement examples (actual vales ~ values - #US11120133 ~
mathematical representation ... #US13220119-#US12210101

based on number sense)

numbers - real values ~ real numbers | #US15220102 ~
#US15810103~#US32360126
mathematical representation #US14820102

textbook representations | numbers #US10520105

ORI E E Sy ki RN k- BTN e B v
iR R P FRF 0 B P L AR BN KRBT MA o I e
PR BB RRE A RET SRR A FE 2PN SE Y T
drd 4131 #ron (7] 3304 Bowm Jopr chw B B s W) 0 B SR B

Hw ¥ 2B e )
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EENEINNE N S5 SELER S R LIS L

>  BIFEEAVE EEA EIEAHE A ERE ML A - CHE BB AT 0 F
S ot R B AR A s (S (#TW11810110)

>  BHRREATIS > EEAEEIITA - HEA BB SR CHRIAE
KB » BA—RACHVELS: - BRAEIRR R BEZ 2 (#4TW11410154)

DAGIFhBhEREe - B nEt 4 BT SRR AAIER (#TW11610134)

AT DRI SR RS AR T Rl et (#TW11510152)

HESEEE ST EIEE > SRS Ty a x Vb = Vabf#& (#TW90910102)
AT - SEECEEA] (#TW11810111)

A 75 S 2 R E RS 4 PR AKHIAHZR (#TW91010105)

The theory or concept isn't always understood until examples are shown to the students.
(#US13540108)

YV V V VYV V V

»  Thereason | chose these two is beacuse[because] it allows the students the opportunity
to see real examples which will allow them to better grasp how the concept works.
(#US35620102)

»  Students need to work with examples to better understand the major concepts.
(#US11130121)

»  Replacing foreign words with numbers can help turn a odd algorithm into something the

students can grasp. (#US10620108)

» By substituting values for the variables, students can see the concept in context. Using

numbers helps to show how one expression can equal another. (#US12710128)

» by working with actual numbers students can clearly see what operations are taking place,

and also discover the validity of the algorithm (#US12820110)

#TW11210101 ~ #TW90910103 ~ #TW11510159 ~ #TW11610144 ~ #TW90410109 ~ #TW11410110 ~
#TW090510105 ~ #TW11610153 ~ #TW11410116 ~ #TW11810117 ~ #TW90510107 ~ #TW11610105 ~
#TW11610130 ~ #TW11210114 ~ #TW11410152 ~ #TW11510168 ~ #TW11410135 ~ #TWQ0410111 ~
#TW11510114 ~ #TW11610163 ~ #TW11410159 ~ #TW90210106 ~ #TW11910113 ~ #TW90410101 *
#TW11610117 ~ #TW11910119 ~ #TW11510140 ~ #TW11510150 ~ #TW90010102 ~ #TW11510165 ~
#TW91010105 ~ #TW11510141 ~ #TWQ0410104 ~ #TW11610106 ~ #TW11610125 ~ #TW11410129 ~
#TW90710105 ~ #TW11710104 ~ #TW90010109 ~ #TW11510134 ~ #TW11910112

#US12120101 ~ #US10130109 ~ #US10520105 ~ #US12530103 ~ #US12820105 ~ #US10730113 ~
#US10730125 ~ #US11120126 ~ #US13420113 ~ #US13420117 ~ #US13540102 ~ #US11130128 ~
#US10730105 ~ #US12240102 ~ #US12820118 ~ #US10920101 ~ #US10920105

#US13620103 ~ #US11620101 ~ #US10330102

AFTRFSISREA R NREFF T E R AP L S

FEAM > LpE BB RFHLEY o T S BRI 2R S
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HEBLHpEEAIE R FRF A iil%‘ié‘% P (% 4.1.31 #7751 =
) iy ARG P AR s PR E A R AT 0 bl
Giving kids more examples, especially allowing them to create the

examples and work forward works best for overall understanding.
(#US11620101)

X% P FEdp 3 understanding # A0 R JECE i R 2R R TIGE 0 B ACE
EFWRTRAG > B LR S ORT i L TR ME DRY -
WETER > RBF ARG R m R A TR Y R E R A
AL HCBCE E S 0 1995 Schon (1983) ez » A R Y hE B B

L H ¢ g ¢ he drig it (givens) 7Rfkp @ IR Ik (present
themselves )> J " > JFF & e p o RF B P SN B AT 4o 13k
FEERFOLAEZAHF LI HEE T ¥ PR eFREE T PR
F -BAF2HKFFT MRl grr g o

9. FEBMBDKF ALY PR I BFFIF > LB B TNYE
¢

TR R ALY REFF T A REFEF O LRSI Y K
B E S AR SR 241 NABD R EEEL AV iERY
fAREerEL P 2 adkd o R > R TR T L}

?é‘;iiit?‘;fg';j v TR ITAPEA L o B4

L —

EEA HCORE > PP RE R HOR - EREE BhEE A B E (AT
it (#TW90810104)

| feel that these are the most effective as they require the students to
evalaute[evaluate] the statements to discover what they mean instead
of just trying to show them myself. These are much more
constructivist approaches. (#US32350102)
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H#FWHFHER > 2AERS T ERE THE% > HSEAHCHIX
FARAE ) T fig (#TW90410104)

I think that those two would be most effective because you are having
the students describe and work with the concept. | think that the more
the students can work with it themselves, the more they will ownit. It is
easy to watch someone else do something on the board, but to work
through it themselves will allow them to grasp a better understanding.
(#US11130125)

#TW90810104 2 #US32350102 i{ ¥ M #E E L KT A LB RS 4 Wiz
Aoik o @ #TW90410104 = #US11130125 Bl 0 KBB4 5 P h o

T BB R R B VAR R R # P
BEIWORFCFEEES > blho ¥R REEI S 0 b4

s G T A I Y (#TW11910106)

L =

FRrREOE] PR K F RS ME S E KT AR

i

FLBTRF RN ERFL e REFEY P FRAR TS
o BRPRIKFFFEHELEFIE R F S Bl

k-3
[
-
\ru

SN BIEE S RE IANFRSS - FTLAER AN [ - B A A
HOBFHIEERIAGHE X T % (#TW11410135)

For b, I, with the last question, showed how | would guide students to

write out, step by stwp[step], the mathematical representations of the

statement using actual numbers for the stated 'two positive numbers'
(#US13620103)

These two are most effective, because it involves the students thinking

for themselves. The other choices deal with you, the teacher, telling

them what to do or giving them options. By guiding them or giving

them little hints, they can work hard to try [ ]it out and solve it for
themselves. (#US10730109)
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FRFRIFPRFLADIZINREFHY BRE L L d it
20 - BT chfE A 395 Triandis (1995) 0 2w B A & R T
(individualistic countries)) # > B 4 44 5 p L B A > T L B

K p e~ B A gEd (independently on theirown) » 4p & e B il e

B4 4 & R 7 (collectivistic countries ) ® » REFEF 4 F 5 5 F 2> K
fry AR EFIUPEZRNLE a8 AB LB RFT PNV S
%> (engage in learning processes ) » ¥ chdn ¥ 7 J& (¥ 4rah ot Felbrich

Kaiser ¥2 Schmotz (2012) s #g? » 2 R/E> e B ZDR o @

L e B A K PR R
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204132 LR BTIREE AL B KT B

F9 8§ g A I T R E T
B BTTIRE - B B R A A B EE S HIRE | #TW90810104 ~ #TW90510107 ~
#TW11610105

#US32350102 ~ #US10520105 ~
#US10220109 ~ #US13220101 ~
#US10730121

e ~ BRI

#TWI11910113 ~ #TW90410104 ~
#TW11510158 ~ #TW11810117 ~
#TW90710103

#US11130125 ~ #US11520106 ~
#US11820107 ~ #US10130117 ~
#US10250106 ~ #US10520105 ~
#US12730101 ~ #US12820105 ~
#US13220106 ~ #US13220110 ~
#US10730113 ~ #US10920109 ~
#US14720104

BB TERAE

e ~ BRI

#TW11910106 ~ #TW91010105 ~
#TW91010101 ~ #TW11610150

FEZETS ET
BAEBTTEE - B

S ERRE H) B A R S S RRE

#TW11410135
#US13620103 ~ #US10730109

B - B #TW11610134

#US11130106

NS ~ FHEE WEREE A ECHA R EE S AIRE | #US12520101
e S« B #TW11810111 ~ #TW11710108 ~

#TW11910112

#US32920108
HEIZ A2 TE N | BEERE - B #TW11610116 ~ #TW11410130 ~

#TW90210106

BN JeT e LR 0 B PR KB AR R

R BARES TR

SR R RAE Dl TR e

(#TW11710108)

This way | will be able to take them step by step through the statement

so they will be able to understand it.
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PRAKE TS EREES R T FE L AE Y R L e

SEAERROI R DUE N BT - BEMITE N —(EERER a8
(#TW11610116)

W AR R RS L G ?%\ﬁéf‘fﬁwwﬁﬂim {
EARA A HER R hkE Y LY 2 g

10, F EBBRFAL Y IR FAE L EFFIF > LB RIE2
b

JP :EB%‘;—Q‘:?I EL Y T E B C RE EE R LA S E 2 i
Lo ¢ gRBIELEFRRY > T

EEERUMEEE A HETRR > FMFEEEEEMFIT® > S550
% (#TW11810117)

SAENNBIIT > HAETHTIEHE > DIEEEER A - BEEs S
Bk (#TW90710103)

#TWO0710103 32 2 KEZHREFT 2 3 ?’a’fﬁﬁg Hiu B3 [ B EIE 4
i F F Y i "'F'f » JrTF o

AR EMNOGETEEOSLT BT LUERNEE 7y B e
(#TW11610125)

BB GERERLER (#TW11910112)
T ARG L EE ERY e

ARV E B E - SR HoER - (EH T #E
Gy a0 (#TW90010102)

B4 IR A RV > AT R BRE RN TR E B A
(#TW11410129)
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BAKFFLA S Wk 6 A ERERG ERBRD KFLLIFRL G
=S @ o Frederick (2006) %= 5 % 35 R fen#icd ek > R
FLEARAKENTINFEEL cn@gs > Ra > iy P o frily 2R $

RS LA SE PSR 2 EEED T PR A SRR §
NHEREENRE A AN BKEFTOLKEILH

Ryt A 47 (blde > 8)» AP arsg § > B BR T REF AT Y TR PR
T IE Rl F AR LAY sl B ehl KA > b AR kE S

&l o

FAEG 2 5] 10 BB FEF A
PREFRE AN BUBEIRF LAY EINARKEFEFF > LEER ST
BERR SR J LB RFLD AR D B RS R
PEREFMELSATE - FRELIREFEF > 22 HE TS 5K
FilerdEF rRyBr - Fi7200

ol
|k
"
¥
4~
g
4%
B
)
W
ot
3
’t‘
ey
3

o

Fobs BRI R T § LB

e

FFaLy RERFEHFF . LEdD
3 B

PR ol B+ o #Penlar g Jadsiay ik
% F it o Blde (H B 2F & 4.1.33 % ek )

S BT RELIRTSE - AR SR - FEETsRb
(#TW11710104)

e AR U TP (R e - BB R T Z R T B T A SR
ZAFRE (#TW90710105)
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having the students practice understanding the concept by substituting
values they choose is helpful for the students because [ ]they like to
see actual values to help verify themselves that it is true. Once
verifying that it is true for several values, then they can practice learning
the algorithm given any two values a and b, and taking it one step at a
time helps the students gain the information. (#US13420117)

EEAR DI RS ABD K LR PRERE S o
%&ﬁﬁ%ﬁ%ﬁ’ﬁéﬁgﬂﬁﬁgﬁagﬁﬁé,wmgﬁ§%¢§
P VR PEEYEREFOZ B RESAM AN L ik
@ Pk o 3 aE 2 B enaeEs (practical knowledge; Schén, 1983 ) » = i=
B¢ ch12 2 (knowing inaction) kg - P R AL HE 2 AEER

2,2,

Frenfmdes P (action) > F FligtkahL o

% 4133 Rame@ ¥ AlicEg s gyl s Fmﬁ%ma?(ﬁﬂ?‘?g

Fe DA RELIRTSE - BB SR > FFREE (#TW11710104)
A PAEREE AR - A EESEVe x Vb = Va+ b2 B (#TW90710105)
BB R OR A BRSSP E R TRERS 5 (#TW11610125)
EAEBBEET > AREET R GUREEEZAYE (#TW11410129)

students always seem to be confused when variables are involves, so taking the variable

YV V V VY V

out and substituting real numbers into the equation will help them understand.
(#US13420113)

»  Ifind that when | can see an example | can make a small connection to build on it. Once |
see the example with integers then variables can be added and taken step by step.
(#US10730105)

#TW11410129 - #TW11910112 - #TW90710103 ~ #TW90010109 ~ #TW11510134 ~ #TW11510114 ~

#TW11610116
#US10920101 ~ US13540108 ~ US12240102 ~ US12820118

FEBRDRFALERG PR EFET L REDLEF > ¥ L7
FENMER R ERTPBHRER A p PR ¥ PERERT
PR o R AL R L ATP R TR RS KB A (
% 3.1.34)
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’}; N3y E‘?{Eﬂ;]%'}” l—ﬁAJ .\E"ﬁ ? ’ f}]J—!if"
RIVEFEABAGE - —EBc B EES (#TW90510105)

Bpetdp e B A TS 0 R s EERT Y fm Ry aneg o
R BRI RCRT AT E A R PR Y o F A A RT LR

o % 4e o #HTWLISI0111 sy it ¢ T el | 4y ehia™ it A prd - oo

(w.\

R IR SPRE N = LR R A Y S R
Hop o

AIRERUI A B ST A R E A (#TW11810111)

Vo g BB LAY B HED TR e

e —E oy has - B 5 L - AUEIIHIERE ) (#TW11510107)

DU MBS A & 5 » I A AnEE g (#TW11510158)

[ A s B RO A AREERE RS - Sy (o1 - 24

R ifiisehe 1 PR Rz~ 3R (#TW11510141)
R o B D EERORREFT XA ARy i 4 0 N A AR R

PoRAE ET LY ARG, s Pt E A AR §

Jn
-
<)
E

Wﬁw%m&%’éﬂr@i@w%ﬁﬁﬁ*Jéﬁﬁﬁﬁ’iﬁéﬁ%

BREROEE RS F T hi A Ao BT AR APy
FRERTPRELYEES it LE T 4
Fagam g TR TR “comfortable” %P R 0 b4
R RS2 E W BRI A A (#TW11410110)
BUEE P EA TSR] (#TW11410159)
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Because students need extra practice. Also, by breaking it up into steps
the students are not overwhelmed and can get comfortable with certain
portions before overloading them. (#US32920112)

D addresses the lengthy statement in smaller individual parts that helps

explain each side of the equation. Again, students can take the

statement and relate it to the expression they are comfortable with.
(#US13420109)

BOEr e T R A RE AR e 3P ¥ 4 Lm;\?ﬁ o ¥
by

LT ERAE DHVRGE SR MTEUEEHI B N ER (#TW11610150)

J B SEF € * “mathematical language” s* “mathematical

99 > >

representation”i kiR | 0 Bde o

Choice b is helpful because it teaches students to extract meaning from

statements and represent it in a mathematical language. (#US12820114)

b. gives the students a chance to develop their own understanding with
examples of their choice. They can connect the statement to the

mathematical representation as they go. (#US12210101)

[ would start with part c. | think it is effective because it provides the
students an example using concrete terms so they can translate the
words into the math. (#US10920109)

d LEJE,EB%\? REFARLE T g o 8P FRE R o R E B P

e

¢ * o+ ‘mathematical language” % “mathematical representation” 2z
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—Hm g 2 F A EE o R BRE T B F A ik B
BEZTIMARER S 23 B apty REATT - BARE -
24134 BEKFRY ZAEERT L PR

ki Ak B3 K B

iz #TW11410154 ~#TW90510105 ~#TW11510134 ~#TW11610134 ~

5

#TW90910102
HEA7 | #TW11510107
Hf#E ] | #TW11510158
SCEFRUIAERERE JT | #TW 11510141

B | #TW11410110 ~ #TW11610150

) | #TW11410159

PR - BpRE | #TW11410116 ~ #TW11610144 ~ #TW90510105

comfortable | #US13420109 ~ #US13420109

mathematical language | #US12820114
mathematical representation | #US12210101 ~ #US14820102

the math | #US10920109

FE2 | #TW11810111

R EERT P AR o BB K Ol o i eh- A o S
= 2z ( Blomeke et al., 2008 ) » BB RET R E R

R E TR o 0 B KT L
pe iRyl aEs
Lo UFEr AR BB g o - R f BT R MY RE T i
BB AP TIRETER FT {20 B RME RS E £ BRS K

®
FPAE B s A P 0 4 R T p d 42HIA ¢ L ei 4 (Skemp,

A
RNE K AR E G A S

1987) -
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DR R L R b F AR L R e L

2%
IE\‘;‘ .SH-

Bk e o AP AT IR B IR A LY R F 4
LB E AR PR G A B S SRR EEE o KA o B
i R e Aot §o~ LR R 0 @ 3 Rdel 2 R kg B R
BEfacrigse ~ A B L3t B AR AP KIS E T hE R IF
FAdEL R Ga M ROk L Mg o p@rg, g% Lf
e o TR REFHE S ara b FAEERTF oL B B kD
Pl Lo AT S B REF LT RS

1A A BLEST T AIRA > B B ERHFOL TP o

% B © The product of the positive square roots of two positive numbers is equal to

the positive square root of the product of the two positive numbers.
%%%ﬁﬁ%‘# Bk s F ot RERE AR L~ T 5B

ﬁ;tﬁ_g; Fm;‘ﬂ'ﬁ}‘: ° i?vaﬁ‘r%ﬁ‘f“ ’ ?IFB&‘«HIJ:?IEW%?"‘EW}?” LL‘F A8 3§

AL ER Y FpA 452 (Patton, 2002) 0 R EGE S A S A R

B A TEBROT R ATICR 2 3F o0 0 PRPE P e R R o X ;};;s_rg .

S Py @%%?ﬁ;ﬁﬁﬁmﬁ%iﬁﬁﬁéﬁéﬁﬁﬁ A
¢ g R R i ien BT B o AP ] R AGE P e R

Aﬁ%ﬁﬁﬁ&wﬁg L ehii AT RBELERE  FHBET R
FPRLAEY SR HE 2GS FEMZ PR DT 2 RE 2iEane g M o
FoRH BT RFHE A i b FAREREF 0L 8 Bk
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FIER O BB RIFEFABIL T B ¢ g Re R
TR R AR ITE L F O BRI 0 R IR ST o B TR
Rl BOEIRBDRFRARY 2 RF T L MRE b g

Aot o AT TR G BRI RARE o T & BB ko g H R
F]’i o

1 fpemagimay "f4 5 /product”

&@%%ﬁ (product) #4 4 ~ % B LR | Az ,T}uk,xfmn : ST
NP "Sf,kﬁx 5 Bhoa ?{EFF;I'Q_\E'I]}"" °

B F RS TR R TR B R

B
£ FB A 3 pF 8- product”iz & “times” (5B & 4.1.35 2 fifdk= ) o

EAT A Sproduct’ i - B Lo AT REFE 2 BB RS
Cakrd ) [“times” £ - BEE S 5> F2 4787 L RFRF €7
FIETHRR o

Boeb s TR Mtimes” s § 1 3E A BRI TiAF AT E

i B o EARITHE 0 Bilde o

— (B IEEHYIEF T ARIELL 55— (8 IE BT IRV AR & S 2 R (R 8
FESRF U5 1R (#TW90410111)

A and B are positive numbers. The square root of A times the square

root of B are equal to the square root of A times B. (#US12120105)

BHTWI0410111 e ¢ @ > T3 B it Feend T3 4334 | s
B IR S— (B IESIE AR 0 #US12120105 3% 1@ > “The

product of the positive square roots of two positive numbers”:z 5 “The square

root of A times the square root of B” » @ “the positive square root of the product

of the two positive numbers” iz % “the square root of A times B”» 4p 3k ehfe i 4
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# 4.135 ®%@ T4, product”s "3k [“times” BN T JTEF

> —{EEBEYIEY R L 5 —(E E B I 5 AR & 7 2 W (E IE e T HUE P 5 R

(#TW90410111)

> —(EIEEEIRSEEU S —EEEERSE - gERE (EEEAEEER - FHEEST -
(#TW11410101)

> —(EFAMRSRAVIESL - LA | (EBAIMRSRAY (EEIRE - F0 2 (I F R E IR S [E
(#TW11510168)

> R ab BIEE c a WIS IRIELL b B IR axb B R (#TW11210114)

»  Ifaandb are two positive numbers, then the square root of ab is equal to the square root

of a times the square root of b (#US10330105)

»  If you have two positive numbers, a and b, and you take the square root of each and then
multiply them together, it is equal to the square root of a times b. (#US10730121)

»  If you have two positive numbers a and b, then the square root of a times the square root
of b is the square root of a times b. (#US10730125)

»  Asquare root of a number times a square root of another number equals the square root
of the original numbers multiplied (#US13420105)

»  Asquare root times a square root equals the same two numbers multiplied inside a square
root, provided we only consider the postive square root and both numbers are positive.
(#US31920105)

#US10130117 ~ #US10620108 ~ #US11130121 ~ #US11520102 ~ #US11520109 ~ #US12120105 -

#US13220101 ~ #US15220102 ~ #US15810135 ~ #US32350102 - #US32920112

hd g BT B s Ty ﬁvﬁ%‘sé—&?{gﬂ:@?ﬁ 4 = AFERP
7 $& % #“product”zz L “times” °

PR BRRRRELRETRH LB TR A EEPER
RS0 FEF i R EK-“product” = 3 “multiply” -

g T A product™ 7 A 28 5 2 12 e % 0T dp o multiply”
B Do) /“times”— # > % A k- BEEH 1T 3 A F T
Frokm o8 Ty [“times”7 fe e P Hfst2 ¥ 2 R AR 99 &
FBRENRSS REESF ZIFHE TS BT Bl T 243/ the positive
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square roots of two positive numbers” & & i " I # | /“the two positive

numbers” o H4e ( £ B & 4.1.36 & rték=z )

WA {18 LE B IR AR & R 2 (8 I BAH Ay IEF 5 R
(#TW11510134)

Multiplying the positive square root of two positive numbers a and b is

equal to the multiplication of the two positive numbers and then taking
the square root. (#US10130109)

#4136 B A, Sproduct”s TApF ) multiply” Sk Fof v §

>

—(EIEEGIRIR RS — ([ EEEIRSE - &E e (E EEHHTER - HEESR
(#TW11410101)

FAIE ) 8 T FR AR SRR - Sl — IE U - AR AV IESE IR
(#TW11510150)

Fa, b BANEE - SRR - 55 a, b WEHEEAE IR (#TW90410101)

T {18 1E B0 1T S 7 AR TR S A W ([ IE B A SR R A (IR . (B IESE R
(#TW11510127)

WA TEEAN TESF- TR AERR - B IE S 2 12 A BHF- IR (#TW11410129)

To find the product of the square roots of two positive numbers, you can multiply the two

positive numbers and take the square root of their product. (#US10730113)

Muliplying two square roots of two numbers is the same as taking the square root of the
two numbers multiplied. (#US14520109)

A square root of a number times a square root of another number equals the square root
of the original numbers multiplied. (#US111310114)

As long as neither of the numbers is not a negative number or o, the product of two
separate square roots is the same as if the two numbers were multiplied and then the
square root was taken. (#US13540129)

If you take the positive square root of two positive numbers, a and b, and multiply them,

the result is equal to the square root of ab. (#US13030103)
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#4136 (§) =B "4, fproduct’s "4p3k /“multiply” 8k JfF = %

AHE | #TW11510123 ~#TW11210109~#TW11810104 ~ #TW90410111 ~#TW11410172 ~
#TWI1510111 ~#TW11410159~#TW11510140-#TW11510106 ~#TW11510152 ~
#TW90510105~#TW11410162~#TW90910103 ~#TW11410122~#TW11910106 ~
#TW11410130~#TW90510107 ~#TW11810111 ~#TW11710114 ~#TW11510159 ~
#TWI11710108 ~#TW11910113 ~#TW90410104 ~#TW11810110 - #TW11410154 ~
#TW11610144~#TW90410109 ~#TW11410110~#TW11610130~#TW11410152 ~
#TWI11610117~#TW11510165~#TW11410105~#TW 11510134 ~#TW90010109 -
#TWI11910112 ~ #TW11410129 ~ #TW116101125 ~ #TW90710105 ~
#TW11410143 ~#TW90810103 ~#TW11310103 ~#TW11610105~#TW91010101 ~
#TWI11610150 ~ #TW11410116 ~ #TW90010110

multiply | #US10220109 ~ #US10250102 ~ #US10920101 ~ #US10920109 ~ #US11130125 -
#US11130128 ~ #US11410127 ~ #US11620101 ~ #US12120101 ~ #US12820110 ~
#US13030103 ~ #US13420113 ~ #US13540102 ~ #US14520109 ~ #US14720102 ~
#US15810160 ~ #US32320109 ~ #US32360126 ~ #US31920105 ~ #US12710128 ~
#US13420109

be multiplied | #US10250106

multiplication | #US11130110 ~ #US13420101

Fobo § BRE SRR ek o B4 T v I i dod 4137 SR o
P BT RET KGR WP A TR e e TARK o & AT G e

TEE AR TfAsk | @RFR > A £ BB KR A “multiply”
“multiplied” s & 4 7 “together” » 4c » igde p ¥ é0% 33 > # {35 205 7 H

beF O HER M s TR o 4 WA T T g

# 4137 #= B T4, Mproduct” i " ip kA= & | /“multiply...together”:

B S fr v

(B IE B P AR AESRERE AR > & S A W (i (E U SAE AR AV IE S AR (#TW90110108)

WA (E8EEE 75 > EUERTE AR » 8 R E S ~E A HRAH TR R - S99 N BRI A A Wy

& EEAETE - R - BUESE R » (R s8R i {E 77 A AR E — i —1
(#TW11410154)

W IESATSE AR AR S vl B R EAR SR R & OFfH3E (#TW90810104 )

—(EBHFRSRAVIEEL - RLASS | (EREIMRSRAY IEEIRE - F1 2 (E I EECRE A HBIRSAH[E
(#TW11510168)

> TRSAESEEE BT SRR ARSE (#TW11410152)

>
>
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# 4137048 ) =BT H /product” i " 4p k4= % |/ “multiply...together”
SRAELE te

>  If you first take the square root of two positive numbers and then multiply the positive
solutions together, it is the same as taking those same two positive numbers and first
multiplying them together and then taking their positive square root.(#US10730109)

»  Multiplying the square roots of two positive numbers is the same as the square root of the
two numbers multiplied together.(#US10920109)

»  If the square roots of two numbers are multiplies[multiplied] together then this would be

the same as the square root of the product of the two numbers.(#US111310114)

»  When you multiply the square root of two postive[positive] numbers together, it will equal
the square root of those two positive number[numbers] multiplied together. (#US11120133)

multiplied... together | #US11520106 ~ #US11720130 -~ #US13420109 ~ #US32320109

multiply ... together | #US10730121 ~ #US10230102 ~ #US11120126 - #US11520106 ~
#US11620101 ~ #US15810103 ~ #US35620102

frensex o4 @ Tipdk  [“multiply”sE B30 %

e

¥ j - apme
R et B s g B R TRk [MtimesTi G AR D2 0 # P
#ed Bl R EE S B4R (SR A 4138 202 ) B0 0
HuFoae b RIEHOBTd > L LB REFOCEE R
5] e o

—IE B B PR B S — I E 8 (TR R P IR B Z (E
FVIESFEITHR (#TW11510125)

When we multiply the square root of a positive number by the square

root of another positive number, we get the square root of the product
of the two numbers. (#US13220110)

The square root of the first positive number multiplied by the square

root of the second positive number equals the square root of the

product of the first number multiplied by the second number
(#US10920105)

The algorithm for square-root multiplication states that whenaand b
are both great than o, then following is true: the square root of a
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multiplied by the square root of b can be rewritten as the square root of
a multiplied by b. (#US11120111)

#TWI11510125 -7 @B ¢ et T340 45280 - p ez ¢ T3 42 ol §
- Lz 2Tt o Ry TASE B Tk 9RE 0 g - #US13220110
#-“the product of the positive square roots of two positive numbers”47 = “the
square root of a positive number”£? “the square root of another positive
number”> & * “‘multiply’ A by B”¢75F » 554 -#US10920105 £ #US11120111
Feiz * “A ‘multiplied’ by B¢ 2 ﬁ P RS B2 it “the
product of the positive square roots of two positive numbers”£? “the two
positive numbers”47 B 1]+ 0 FA @ > #US10920105 s /2 88 o it
#US13220110 #g 2 > & #US11120111 ¢ * B+ & a~ b k5 -

%\’ 4.1.38 E/I,ré; r %7}% /¢ prOdUCt%ﬂ l—*ﬁ % | /“multiplyn , ® 3]"‘:}‘]‘;'3 5 f@; "

> —{EBEHRSRE B o (EFAtR AR - HASREE I S MR AR R
(#TW11410169)

»  The square root of a positive number "a" multiplied by the square root of a second positive

number "b" is equal to the square root of the product of the two numbers. (#US10520101)

»  The square root of one number multiplied by the square root of another number can be

found by multiplying the two numbers together and taking the square root of this product.
(#US11120126)

B fH3E | #TW11510158 ~ #TW11510125

........

multiply ... by... | #US10220109 ~ #US11130110 ~ #US13220110

#US13420117 ~ #US11720117 ~ #US12730101 ~ #US13420113 ~

...multiplied by...
#US10920105 ~ #US11120111

2. 7 EBE IR M@ == 49, /“the positive square root”

= 12 /“the positive square root” &_¥ — i BL w0 JEF § -2 TG

w
‘%“ h—x
-+
H\

R /EE o
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A de g e ¢ ol T T 3 43 /“the positive square root” 5 — B L@ ( &
FEE) VARGEEZ Sk (bldeo #V2F 2 SER I L o
BE) A TAYRENER BT AR L - Bl (bl4o 0 V2A 24
Ao BH) BB B F e SO BRD K ML BR

FER T ad ¥ R KfFERTT T340 s
"B (2) TR NTEES TR T () T34, % (R4
4.1.39 B ¥4sr= ) 2T blde o

'l
4
3

|
=
oy
T

TR (1] 3 85 B S 5 AR 12 M 1 B 1 6 W [ 1 R U Sl & P B S AR A4S
REtE (#TW11810111)

W IES Y IE T fRARRE » BN IE S I 2 1& P B~ T AHE]
(#TW11410129)

WA {IE 1E S 7 fR AR SRS 72 W Bt e B B T (#TW11710108)

—(E IE B IE S TR I DL 55— ([ IE S IE S 5 R & S A 45 W [ 1E 8
FHIEF HUESE R (#TW90410111)

2GR REFRARG e r T A TR R kL T
dr g

—JF]: %_r.l‘%*q ”?:jfb ,_li‘—:v_f )

WA TE By S TR 1% PR > S B E B RIR B 9 R - H4S
A (#TW91010101)

. 132]%\ T JFF - 43P 48 3E “the positive square root”:z % 7 8 F & (Fe
oo B3P - @ A P F P take” ~ “get” ~ “find” & > -2 ez L “take the
(positive) square root” ~ “ get the square root” ~ “ find the square root” ~ * the
square root was taken” % ( % % 4.1.39 & 544z ) bldo >

If you took the square roots of two positive numbers and multiplied

them together you would get the same product as multiplying the
numbers together and then getting the square root. (#US15810103)
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As long as neither of the numbers is not a negative number or o, the
product of two separate square roots is the same as if the two numbers
were multiplied and then the square root was taken. (#US13540129)

The square root of every positive number is positive. Therefore, when
multplying the square root of one positive number by the square root of
another positive number you will find the answer to be the same as
multiplying the two positive numbers first and then finding the square
root of the product. (#US10220109)

T4 RBR JOEF B 424 square root” 3 #3112 R B B B 1T B de

Pick two numbers greater than zero and square root them each.

Multiply them together and you will get a number. That number will
be equal to the product of the two numbers. (#US10230102)

IF you multiple the square roots of two positive numbers (greater than
0) then the answer is equal to the squar[square] root of the same
numbers multiplied together then sqaure[square] rooted.

(#US32320109)

# 4139 #-T 1 T = 43 | /“the positive square root”:x 5 z ' it T = 43 | /“the

positive square root”s# f 2. i B # 1T B JfF v ¥

> RIEIEBEVIEF RS g E R W E s A e (HO B (#TW11510127)

> BEAWIEER - SoRm E oy BN SR 2 1% - PR 8P 5 HRARsR © #8 Je
R IERH SRR - FFHCP IR - EEEATR M - (E S 2SRy | (#TW11310103)

W E B BUE T HR B AHE » S (AR B B AR (#TW11610125)

»  multiplying the positive square roots of two positive numbers is the same as multiplying the

two positive numbers and taking their positive square root. (#US12820110)

>  If I take two numbers, take the square root of both of them, and multiply them together, it
is the same as multiplying two numbers togeth first and then taking the square root of the

new number of product. (#US35620102)
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% 4139 (4§ ) # "1 T343, /[“the positive square root”zc 5 7 & T =

12 /“the positive square root”:# 2. 3 ¥ & (% g JfF v

B (IF) SEH5E | #TW11810111 ~ #TW11610105

#TW11810104 ~ #TW90910103 ~ #TW11410122 ~ #TW11410154 ~

P #TW11410129

BT | #TW11710108

#TW90410111 ~ #TWI11510127 ~ #TW90410109 ~ #TW11410116 ~

J—_E N
(I IR #TW116101125 ~ #TW11410154

SEIR (BEERE) | #TW91010101

#US10730121 ~ #US10130109 ~ #US10250102 ~ #US10730109 ~
take the/their (positive) | #US10730113 ~ #US11120126 ~ #US11620101 ~ #US14520109 ~

square root(s) | #US15810103 ~ #US10730109 ~ #US13030103 - #US13420113 ~
#US14720102

get the square root | #US15810103

the square root was taken | #US13540129 ~ #US15520103

find the square root(s) | #US10220109 ~ #US12710128

square root (FEEFTE) | #US10230102 ~ #US32320109

FABORKFF I -G IR Wik - BEERT
i#:{f;ﬁ—;%;‘,{c [CINfLD ‘74,3_5\; _I—%%EJJ_QE.%?‘;;Jﬁ,a;’{? FJ}_I—%%?TJ

RETA T o B PR ETRITERE TERE (2R 4 4140
BNt ) Bl o

—(EIEEGIRE IR L S5 —(E EH AR SR - &5 E (EIERHTE%
FHEAtE IR (#TW11410101)

WA IE B EatE SE % ok - BAIE e IE R oA TR IR SR E S
(#TW11410172)

N A [F B2 E 2 T AR A SR S A W A (E 22 Bt E S P BafE 5% (#TW 11910106 )

W {18 1E E AR 9% B HUIE 18 AH S & 7S R [ 1 B A S & B AR SR U E
(#TW90510107)
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24140 TR T4 e TBATEL ) A R S5

h B JEF Sl

#TW11410101 ~ #TW11510168 ~ #TW 11410172 ~ #TW11410159 - #TW11510140 -
#TW90810103 ~ #TW90510105 - #TW 11410162 ~ #TW 11410169 ~ #TW11910106 ~
BHFESE | #TW11410130 ~ #TW90510107 ~ #TW 11710114 ~ #TW11510159 ~ #TW 11910113 ~
#TW11610150 ~ #TW 11810110 ~ #TW11510165 ~ #TW90010110 ~ #TW90010109 -
#TW11910112

"ERE, AL AERE R F R PR FAE Y ERY R
T4 @R EEPEY "Fiag TRE, SRPRT R
il FlY o BB KIFET TREPH 2D - R T3, o

sk R PRABR BB E S REELS LN P

FEBRDRERT T “radical” @R 0 # Pt EY > 2 &
EREEY VERPE dod 414155 o FEBS RS TA Bk
A ehk T > 42 /“the positive square root of the product of the two positive
numbers”:cH & 3 Fernh 2 F Y € A THIEL |~ “radical”p i {7
(#TW11710114 ~ #TW90810104 ~ #TW11910112 ~ #US11130125 ~
#US13540102 ) » #US11130128 &2 #US13420109 ( % 4.1.41 & s B 6|5 )
R ey it 3N BRARE PG @ * “radical”iE B R 0om RGO
square oot o F L B FEF T B Rlde A Beeh R FEE R A 0 & A )
T35 | 2B 5L (#TWI11510152 ~ #TW1141015 ~ #TW11610139 ) » B >
PR > F oY - BHRBRNES - RIS REHOFEY Lia
ARE RPIFAIRGBPRP M AL B FRERIRR T4,
@ #TW11510152 2 #US11720117 #7i¢ * 7 F 3 3500 fie |2 “square root

number” 7 H_$¢h By i o
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#4141 BEa Y & T “radical” F ALY VBB PR AW
fir e §

WI{EEAVIRSEAE SR » HE R EE AW EE AR FRRSE (#TW11710114)
W TESLAY S T AR AR o] EHE(EARSE T & OFAE3E (#TW90810104)

S IRHI TR & AR SE AV AR BIR SR (#TW11910112)

2 (ERFAERSEM IESAESE » 81 2 IEBUETRI0MRSE  HAEAME (#TW11510152)
RSB E B aete Akl LARSE (#TW11410152)

R BT T S0 TE S 7 AR TR S 17> (E (E et P AR SR (#TW11610139)

If you have two positive square roots you can multiply the two numbers under the

vV V. .V VYV V V VY

radicands(radicals) and leave their product under a radicand(radicals). (#US11130125)

»  Ifaandb are greater than zero ( so there isn't a negative under the radical) and radical a
xradicalb =radicalab. You can multiply a x b and put their product under the radical.

(#US13540102)

»  Inorder to multiply two different square roots (of positive numbers), you can multiply

them under one square root symbol. (#US11130128)

»  Asquare root times a square root equals the same two numbers multiplied inside a square
root, provided we only consider the postive[positive] square root and both numbers are
positive. (#US31920105)

»  you start with two square roots that have positive answers.;When you multiply these two
individual square roots the answer is one square root with the two numbers multiplied
together underneath it. ;The answer of this square root must also be positive.

(#US13420109)

»  When all numbers are positive, and a square root number is multiplied by another square

root number, the product is equal to the square root of the product of the two numbers.
(#US11720117)

BEBT R ARBF O N LTI RF RS 2RO 0 F]
ARPRELT ] o AR R ONRY > B4 L BRI S e Rl S
2 pax Vb= Vab BH KEFF R AIJEF LT - BE IR LE -
Fear 34 VARZEAF2ZFE RF oy B2 SHBET KD
TS BERHFNA  FLE AP P FAEEE TR
fRFEE (£ %55 2004)  HEHREF 2 it P BanEo > v e
EHE ¢ EFALPAFEY L PAEX - % oF 0 (Herbel-Eisenmann,

2002) ¢ fRa o BEKEFArOEF R R EEF A HR A ALY ER
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AR HIA S (RN E S E g e 3 b A e B JefT i

BAE B AM > LAY eIl MEE LA R S 4 s 32 A

AL °©
FOLB T R T 8 TR * an THIEL |~ “square root” ¥ F R 0 14
2% &7 Tl (%R 4142 24z ) bldr >

A EIEATIESEAESE - HE R o m oy I B TR AR T B R 9F
(#TW11710114)

A positive square root times another positive square root is equal to the

square root of two positive numbers. (#US10620108)

When positive square roots are multiplied the product is a square root
of the factors. (#US10250106)

"L A kdp R - B EEL RATWILTIO0N4 2T 1 gl kit & T R
Bt T4 intadk AR TRk | B E S #US10620108 &2
#US10250106 B 12 “positive squre root” k % £ “the positive square roots of a

- 217 66

positive number” iz i © @ A “times” & “multiply”siE & o

% 4.1.42 1 T80 ) “square root” & T dc y Bk FEF Sl

ek | B REF S gl

FE5E | #TW11710114 ~ #TW11410152

#US10620108 ~ #US14720102 ~ #US31920105 ~ #US10250106 ~

(positive) square root
#US11130128 ~ #US13420109 ~ #US13540129 ~ #US11130125

3. FuEmWBKEFRB & Ak /Misequal to”

AP B ORFOLHEY 0 AT BERES SR IR A
S A BOSHELTAE BAR 0 £ BB R L Als equal
toB” > @ 5 T B R EF TR 2 AR S 0 ¢ WK P RIRT ik
%ﬁ%%mm%ouTiﬁiﬁﬁ%ﬁ@F$%°
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AR RSB R R TP st TR SRR R
e F o (2R 44143 82%82 ) d TAZBHE | 0
BHEE TARY B, g o b4

—IEBLZ I AR B S — IR 8 (T ARAH SRR IR P IR B SR 2 (H
FVIESFITHR (#TW11510125)

4ETEMIERL > RIL RN IERCE: AR 2 SR AT 2 S 1R
(#TW11510106)

A {1 L B AR S5 SR 2 W 8] I B H SRR AR 557 (#TW90510105)

WA IEEGAR SR LA P AR - SEA WA {E TR R Sl DA% FE B R 5%
(#TW11410162)

don TR, BhwR o AP REV B LR R AR

Y Y o F I BN Rk FR g 0 g @F R MO

BHM o AR BAE M R > KE 22 B B REGRRD

By RAR R1F TERN ) EBFRY GO BHEEDOLE 0 wa o PG

B R RARR DGR o gt o QB RIFGESY RERF B R

L AR - AEF IR B AL 2 R AT
=

“”Ijﬁ@%@‘ﬂﬂﬁﬁ%i¥# ERRE N R RN PTREE
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#TWI11510123 ~ #TW11510125 ~ #TW90810103 ~ #TW11510106 ~

#TW11510141

#TW90510105 ~ #TW11410162 ~ #TW90910103 ~ #TW11910106 ~
#TW90410104 ~ #TW11610150 ~ #TW11610144 ~ #TW90410109

#TW11410130 ~ #TW11510159 ~ #TW11710108 ~ #TW11910113

#TW11610117 ~ #TW11510165 ~ #TW11410105 ~ #TW11710104 ~
#TW11410101

iz
3

#TW11210114 ~ #TW90410111 ~ #TW11210109 -
#TW11510127 ~ #TW11410143 ~ #TW90410101 ~ #TW11410122 ~

#TWI11510158 ~ #TW90510107 ~ #TW90110108 ~ #TW11610130 ~

#TW11510134 ~ #TW90010109 ~ #TW11910112 ~ #TW11610139 ~
#TW11510107 ~ #TW11410125 ~ #TW11410135
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(#TW11810111)
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> BRIEBO BV RS - B IEBOL IR P IR > HEE AR
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RELERPD REFIRED Y > “isequal to” fezF o ¢ B ehiz g 0 30
HFHe £ Aisequal to B”> 7 #clw $pF Mrc B en B BEE 3 i “is equal to”
BERE v F o w2 s “is” > “is the same as” ~ “ can be rewritten
as” ~ “can be found by” % ( %R 4 4.1.45 & k= ) > b4

If you have two positive numbers a and b, then the square root of a
times the square root of b is the square root of a times b. (#US10730125)

Multiplying the square roots of two positive numbers is the same as the
square root of the two numbers multiplied together. (#US10920109)

The square root of 'a' times the square root of 'b' is the same as saying
the square root of 'a'x'b’, only if 'a' and 'b' is greater (larger) than zero.
(#US11520102)

..when a and b are both great than o, then following is true: the square

root of a multiplied by the square root of b can be rewritten as the
square root of a multiplied by b. (#US11120111)

The square root of one number multiplied by the square root of another
number can be found by multiplying the two numbers together and

taking the square root of this product. (#US11120126)

% 4.145 B “is equal to” 5 “is” ~ “ is the same as” i1 % BB w0 FTEF Yo FL

4 B K

is | #US10730125 ~ #US10250106 ~ #US13420101

#US10920109 ~ #US12120101 ~ #US12710128 ~ #US12820110 ~
#US13540129 ~ #US14520109 ~ #US13220115

is the same as

FE BB TR h 0 RWPRRELE T F O B
5_“’]: mlJ‘ fﬁ- ‘hf'“lt” “that17 “th|8”

g
“theanswer”% » B @ T BE B BE > 4ok 4146 #7157 >

T B SEFIEE 0 ¢ B 9 0 & e » doit” ~ * the product” ~ * the

result”~“the answer”#3F R k Z L R B H - BEH B 5 v fL»
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If you first take the square root of two positive numbers and then multiply the positive
solutions together, it is the same as taking those same two positive numbers and first
>

multiplying them together and then taking their positive square root. (#US10730109)

If | take two numbers, take the square root of both of them, and multiply them together, it
is the same as multiplying two numbers togeth[together] first and then taking the square
root of the new number of product. (#US35620102)
>

First, we cannot have a negative under the square root, otherwise we'll end up with a

non-real number. So if we multiply the square root of a number by the square root of
numbers. (#US11130110)

>

another number, it is the same as saying the square root of the multiplication of both

If you multiply the positive square roots of 2 positive numbers it will equal the same as the

positive square root of the product of the two positive numbers. (#US32360126)

If we multiply two numbers and take their square root, that would be the same as taking

the square root of two numbers and multiplying those two values together. (#US11620101)

If the square roots of two numbers are multiplies together then this would be the same as
the square root of the product of the two numbers. (#US11130114)

(#US13420109 )

you start with two square roots that have positive answers.;When you multiply these two
individual square roots the answer is one square root with the two numbers multiplied
together underneath it.

# 4.1.47

;The answer of this square root must also be positive

;RS
ﬂ%ﬁﬁﬁ%%

X F B “is equal to

4

9 Y

”»

, itis equal to

B B B
#US10730121

, it will equal to | #US11120133
, the product is equal to

#US11720117
, the result is equal to

#US13030103
the answer is equal to

#US32320109
the answer equals

#US11410127
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> When you multiply two positive square roots, you get the same answer if you multiply the

two positive numbers, then take the positive square root. (#US14720102)

> If youtook the square roots of two positive numbers and multiplied them together you

would get the same product as multiplying the numbers together and then getting the

square root. (#US15810103)

»  The square root of every positive number is positive. Therefore, when multplying the
square root of one positive number by the square root of another positive number you will
find the answer to be the same as multiplying the two positive numbers first and then
finding the square root of the product. (#US10220109)

> If we multiply the square roots of two positive numbers we will get the square root of the
two positive numbers multiplied by eachother. (#US10920101)

»  When we multiply the square root of a positive number by the square root of another
positive number, we get the square root of the product of the two numbers. (#US13220110)

> When you multiply the square roots of two positive numbers together you get the square

root of those two positive numbers multiplied together. (#US11520106)

2 H#TWO0810104 ~ #TWI11510150 4p e > £ B3 & — & B A JEF 72

R0 A B AR R B ERE K B @lgaiﬁ*zzw%imﬁv’&r

L
To find the product of the square roots of two positive numbers, you
can multiply the two positive numbers and take the square root of their

product. (#US10730113)

In order to multiply two different square roots (of positive numbers),
you can multiply them under one square root symbol. (#US11130128)

4. Jg%\a- kEFeel T s B, [“two”
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AhFe? o0& BI #cr T3 43 | /“the positive square roots of two
positive numbers” ~ T & i it # | /“the two positive numbers” 5" T RpELds
FPEEF > AL #%B%E W HEF ekt 2z 18 0 T I}L%KA}E%ET&T? FEFHH G A7

BIEFRE LBV FLASA B o
B BT i

7o B E‘:}(EFFQ:L%-})%' Feo? BB wordTR ST - Y - L,

“one...another”, “first...second” ( B % 4.1.49 &2 *ték= ) b4 >

—IE BV AR B 5 — (E B 1B T IRAYSRAR » B R IR B SRRAEHY
1B JTHRAEE] - (#TW11410146)

The square root of one number multiplied by the square root of another

number can be found by multiplying the two numbers together and
taking the square root of this product. (#US11120126)

The square root of the first positive number multiplied by the square
root of the second positive number equals the square root of the

product of the first number multiplied by the second nhumber

(#US10920105)
B REF el 0 HRF OV RIS B AR & FALEY
B FETEAERER -

Vi - Em KAy TR, ftwo” o B IFERRT S BERFS
#odoash) kPR Tad B » #EEF# 3% abz b (484 4149

o) "ﬁ-é’;‘:’:—}_ ) Bl s

WIEIER - B~ LR ETFIF IR - Z8EAHESE el H L AHRIE FEBH
SEHHR —REAE (#TW11610105)

if given two positive numbers a and b, then the positive root of a

multiplied by the positive root of b is equal to the positive root of a
multiplied by b. (#US13420117)
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w b B A

#TW11410101 ~ #TW90410111 ~ #TW11510168 ~
—. 5. | #TW11210114 ~ #TWI11510125 ~ #TW11410169 ~
#TWI11510158 ~ #TW11510141 ~ #TW11410146

#US10620108 ~ #US13420105 ~ #US31920105 ~ #US10220109 ~

one (a)...another...
#US11120126 ~ #US11130110 ~ #US11720117 ~ #US13220110

the first (a)...the (a) second... | #US10920105 ~ #US13420113

#TW11210114 ~ #TW90410101 ~ #TW11610105
#US10130117 ~#US10330105 ~#US10730121 ~ #US10730125 ~
#US11130121 ~#US11520102 ~ #US11520109 ~ #US12120105 ~
a~b; H~Z:M-~N | #US13220101 - #US15220102 - #US15810135 ~ #US32350102 ~
#US32920112 ~#US10130109 ~ #US10250102 ~ #US10520101 ~
#US11120111 ~#US12730101 ~ #US13030103 ~ #US13420117 ~
#US15810160 ~ #US13220115 ~ #US13220119

PR ER AR BB KL AT B A B S wo”

5. LB

p‘l}a BT B /[“two’ Bl 5 M- . ¥ - N
“one...another”s* 11 a~b 2 3 B Hofew P AEFT P S 2T AW -

“aCh” £ F# R A FE4 R Ta B  Frind I T-B-- B,
RN kihf

Fﬂj;@ﬁﬁﬁﬁ%, P Ka BRI B
I

P I Heenp T2 42 /“the positive square roots of two positive

29

“‘(Lm

numbers # T I #i | /“the two positive numbers” % — 4= J1 I » (2 4 % &

“individual” ~ “seperate” ~ “both” & 7 & ( B % 4.1.50 &2 ¥dk= ) ¥ e
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% 4.1.50 4« )\"j %[94?4 I{_W“‘c‘ 2 5 'I%J ;},;,, J,;H_Fm 71“’?(53’-'3"5

> WELERE BIBEEG R A » S MHSRIEFERIRSE (#TW90810103)
S E RIS BAR SR AR SR R B A TR BIR ST (#TW11610150)

> HBEA 2 EIES 26 1 %/ NEVIIR - i H 2 EIESCREE A 1 EAREFITR - HE
AT 2 {E/NEP TR G FER R EHD 1 ERIEE IR (#TW11410143)

»  When two numbers are both greater than zero, the product of the square roots of each

number (finding square roots then multiplying) is the same as the square root of the
product of the two numbers (multiplying the number, then finding the square root).
(#US12710128)

»  If I take two numbers, take the square root of both of them, and multiply them together, it
is the same as multiplying two numbers togeth first and then taking the square root of the

new number of product. (#US35620102)

»  Aslong as neither of the numbers is not a negative number or o, the product of two

separate square roots is the same as if the two numbers were multiplied and then the

square root was taken. (#US13540129)

»  you start with two square roots that have positive answers.;When you multiply these two

individual square roots the answer is one square root with the two numbers multiplied
together underneathit. ;The answer of this square root must also be positive

(#US13420109)

1Al | #TW11310103 ~ #TW91010101 ~ #TW11410116 ~ #TW90010110

each | #US14820102 ~ #US12710128 ~ #US10230102

FRBBRFATAORGE > A A B 2B LR
LB ARILE R o g i BLEE A A AT LR 0 5 HE

PR iR aE R ot 3 3R 4 38 (thematic; Laborde, 1990 ) & i efiix

|~

EAcd 4151 17 (7 2B NHERZ )0
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SETE R IEEY > AL RS EEEE R 2 FREE R HAES 2 SE AR (#TW11510106)
A EEE > HIEFRASREG SN HRENEF R (#TW11410125)
% a, b BB - HSEGRAETE - &5 a, b WEAERATE IR (#TW90410101)

If | take two numbers, take the square root of both of them, and multiply them together, it

is the same as multiplying two numbers togeth first and then taking the square root of the

new number of product. (#US35620102)

If you have square roots of two positive numbers, the product of the square roots will be

equal to the square root of the products of the two original numbers. (#US12210101)

If you have two positive numbers a and b, then the square root of a times the square root

of b is the square root of a times b. (#US10730125)

#TW11410143 ~ #TW11310103 ~ #TW11810110 ~ #TW11210114

#US13420117 ~ #US13540102 ~ #US13540129 ~ #US15810135 ~ #US32350102 ~ #US10130117 ~
#US10230102 ~ #US10330105 ~ #US10730121 ~ #US11120111 ~ #US11130121 ~ #US11520109 ~
#US12120105 ~ #US12710128 ~ #US12730101 ~ #US13220101 ~ #US13220115 ~ #US13220119

BB R AR E T S RE R £ G R NP BRIV ik
hE FERT RIS SERE- RIS o L AR E % RE
PRI AR R BREFE S R AT

dn’{

The square root of a times the square root of b is equal to the square
root of a times b, where a and b must be greater than zero.
(#US15220102)

The square root of 'a' times the square root of 'b' is the same as saying
the square root of 'a'x'b', only if 'a' and 'b' is greater (larger) than zero.
(#US11520102)

A square root times a square root equals the same two numbers

multiplied inside a square root, provided we only consider the

postive[positive] square root and both numbers are positive.
(#US31920105)

FRBH R RO ERLF IR E - P EE B T
£ 0 R ISGE SR
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#4152 #Feoci-ppFYEHITHLE lﬁ“??fﬁ 2w

> —{EBAIRSEAVEE S (HEAIR AR - HEER G F e BT R IR St

(#TW11410169)
> WEEE - F - ZZHIEE AR - B E iR R LA R IR — I E
(#TW11610105)

T {18 1E S S B AR SR 8 AR ST & 5 A Wi [ (E B A SR BEAR 5 (#TW90010109)

W8 TE2 73 A HE P T AR Z SR AHER - A2 e 1 S S AU T AR A48 SRAH E]
(#TW11410116)

> RV TR IS R HUE P 5 R (#TW90410109)

If you took the square roots of two positive numbers and multiplied them together you

would get the same product as multiplying the numbers together and then getting the

square root. (#US15810103)

»  If you first take the square root of two positive numbers and then multiply the positive
solutions together, it is the same as taking those same two positive numbers and first

multiplying them together and then taking their positive square root. (#US10730109)

»  Pick two numbers greater than zero and square root them each. Multiply them together
and you will get a number. That number will be equal to the product of the two numbers.

(#US10230102)

»  When you multiply two positive square roots, you get the same answer if you multiply the

two positive numbers, then take the positive square root. (#US14720102)

#TW11410169 ~ #TW90010109 ~ #TW 11910112 ~ #TW90410110
#TW11510165 ~ #TW11810110 ~ #TW11610150 ~ #TW11910113 ~
BEFRSE ~ fHI (FELIECE) | #TW11410130 - #TW90510107 ~ #TW11710114 ~ #TW11510159 -
#TW11410162 ~ #TW11910106 ~ #TW90510105 ~ #TW90810103
#TW11410172 ~ #TW11510168 ~ #TW 11410101

#TW11610105 ~ #TW11410116 ~ #TW90410109 ~ #TW11610125 -
BUESE MR (AR E) ~ | #TW11410129 ~ #TW11410154 ~ #TW91010101 ~ #TW11310108 -

TR (REMIGE) | #TW11810111 ~ #TW90910103 ~ #TW11410123 ~ #TW11310103 ~
#TW11510127 ~ #TW11810104 ~ #TW90410111

#US10220109 ~ #US10250102 ~ #US11120126 ~ #US11620101 ~
#US12710128 ~ #US12820110 ~ #US13030103 ~ #US13420113 ~
#US13540129 ~ #US14520109 ~ #US15520103 ~ #US32320109 ~
#US35620102

take the square root
CRARIHCE) ~
multiply ( RFELCE)
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BRI BBl %k 7}% J/“product”2" i T = 43 /“the positive square root”

i e @ T IpE PR 0 PR M A AR A Ak 0 Aok 4153 47
T
#4153 @R*EEOERAERA G PRFEH A BEEH T L GO

wREF 2T E

> WHELEEST AIAYIEE AR SRR SeAE » By (E 1 B R B 1F S AR AHE]
(#TW11410110)

> B IR AR W ([ IR B SRR AV IE P IR (#TW11610144)

> RSB 5 AR Z (R AR i R (i IR B SRR 2 SRR (P AR
(#TW11410105)

R E B (S AR SefE & S 7 W (e B EARSE (#TW11610139)

> AMEARPZH BRI GR - B PR E 2
(#TW11510111)
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If you have two positive numbers, a and b, and you take the square root
of each and then multiply them together, it is equal to the square root
of atimes b. (#US10730121)

When we multiply the square root of a positive number by the square
root of another positive number, we get the square root of the product
of the two numbers. (#US13220110)

ik i B KT A 2t RS b e et > 0 #TW11410154

Zaod opr Tin o

WA E RGBT > BUERYSE TR » 12 WA (E Ee S 7 fR AR e ok
S NEBETRIA AR E EEE S - BRI > BUESE IR - (e sdsi
R {[E 7 A B AR A — R — #TW11410154)

24154 BRPEEFDIME » F ik hE RS R R

ek | B R S g

#US10220109 ~ #US10230102 ~ #US10250102 ~ #US10730109 ~ #US10730113 ~
#US10730121 ~ #US10730125 ~ #US11120113 ~ #US11130125 ~ #US11410127 ~
#US11520106 ~ #US13030103 ~ #US13420109 ~ #US14720101 ~ #US32320109 -
#US32360126

you

we | #US10920101 ~ #US11130110 ~ #US13220110 ~ #US11620101 ~ #US31920105

I | #US35620102

11§ BRH R AR E S § - RPR BT AR LR P
%

Gl @ WhHPHE D F o TS S RRAR
FRBH R GF AR § G- BPR o T

R E )P AR T S P TR T 1 (#TW11510123)
R ERCT T HRAETE » AP e PRt s (#TW11510140)
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W IE SRR AR S I St R A BRI (#TW11410130)

AR SSE A WA (BB R S A 2R (R FE BRAR IR (#TW11510159)

When you multiply two square roots the answer equals the square root
of the product. (#US11410127)

B R ee B Y > o F X R g T Bk AT ARE

B
B e84 TR AV B 2 R4k o ¥ b X 4o
TEWAE S T AR SR E N B A e P B~ 7 (#TW90910103)

Two positive square roots multiplied together, equal the square root of
their product. (#US11720130)

PR KRR B Mgy (A B HnPR o REPOREMA R

s T AEFE »REFRFFY 2T m;}é FE IR PR

WIEEEIRSHT > I EfF e OHEE (#TW11410159)

VO Rm KR RGP 0 BERES L ARFEY

L
FREAH R Z B S Ak i _EAR55R (#TW11410152)
SPHIRAVFE G SRR B A HHRRRIIRSE  (#TW11910112)

SRR A BRI S AE e F RS (#TW11910113)
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L0 RIS R R SR TR F e E e o $h

EE A P F T i B §ler e

B AR A BRI FEF e B Bt A enE 4 5 (R eF )  e
TR RER S > SR FALFR D RFLARET LA R X

EEFFEE Mo B P RE I REI P RESTS - BREGIFF

12 jEmBPRFLBEFF AR HE ¢ TR ER 2 BEFR § %
*

F LB T 3EF € 12 T T3 43 [“the square root”B~ % T ¥ T3 43 | /“the
positive square root” > & 2 T #i | /“number” P~ I I # | /“positive number” »
WO S i R BT R LT R eanE o B B P AR
H10 e

P AR A & EA R &y A A e F R P 5 AREY Ans AH[H]
(#TW11810104)

WIS ab FyIEHL > a YFEIIHRIELL b HIEITARZEL axb WY IR
(#TW11210114)

2 (& IEECE TR SRR 2 B sRAV IEE TR (#TW90410104)

If the square roots of two numbers are multiplies together then this
would be the same as the square root of the product of the two
numbers. (#US11130114)
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A positive square root times another positive square root is equal to the
square root of two positive numbers. (#US10620108)

If a and b are positive numbers than the square root of a times the
square root of b is equal to the square root of the quantity a times b.
(#US32350102)
% 4.1.55 & R JpF AT A o R 8 B R iR T
PR E R @ T T3 43 fsquareroot”Z R A H4Fg r T T3
$3 | /“positive square root” » 1 % i i §_F i @ % T #ic | /“number”

Z R NEP TR S T #k ) /“positive number” o

% 4155 BH Hopm i g ok I R 2 PG A PR

g TpT34a 20 T #r T4 & i

#TW90410111 ~ #TW11510127 ~ #TW11410129 ~ | #TW90410101 ~#TW11210114 - #TW11310103 ~
#TW11410143 ~#TW11410125 ~#TW11610117 ~ | #TW11510106 ~ #TW90410109 ~ #TW11910112 ~
#TW11510150 ~#TW11510134 ~#TW11610130 ~ | #TW90910103 ~#TW11510140 ~ #TW11910106 -
#TWO90110108 ~#TW11510125 ~#TW11210109 ~ | #TW11810104 ~ #TW90410104

#TW11410135~#TW11410146 ~ #TW11410105 -
#TW11610144 ~ #TW11610139 ~ #TW11510111 ~
#TW11410110 ~ #TW11710104 ~ #TW11510123

#US14620105 ~ #US31920105 ~ #US10130109 ~ | #US14520109 ~ #US14820102 ~ #US15220102 ~
#US12530103 ~ #US12820110 #US15220103 ~ #US15810135 ~ #US32320109 ~
#US32350102 ~ #US32920112 ~ #US10130117 ~
#US10220109 ~ #US10250102 ~ #US10250106 ~
#US10330105 ~ #US10520101 ~ #US10620108 ~
#US10730113 ~ #US11730121 ~ #US11730125 ~
#US10920101 ~ #US10920105 ~ #US10920109 ~
#USI11120111 ~ #US11120126 ~ #US11120133 ~
#USI1130110 ~ #US11130114 ~ #US11130121 ~
#US11410127 ~ #US11520102 ~ #US11520106 ~
#US11520109 ~ #US11720117 ~ #US11720130 ~
#US12120101 ~ #US12120105 ~ #US12710128 ~
#US12730101 ~ #US13030103 ~ #US13220101 ~
#US13220110 ~ #US13220115 ~ #US13220119 ~
#US13420101 ~ #US13420105
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ALV R ARREARARDREFHETF L BT ER N E
HRALARERT LR BB IRFREIFLR -

FRBME LG ERA L R AT E AR REEEAS
¥

BFj &

4%

?%&B‘ﬁkﬁ?{ﬁﬂ;—ﬁ{ﬁm;%ﬁjl/ %z}' et & 0 blde o

9 {18 T B~ 07 AR SRR S 7 i TE S5 - AR (#TW11710104)

—IESATIEP T ARG — IE BV IE P ITHRARSR - &3 i s i I B IE
IR (#TW11510158)

A positive square root times another positive square root is equal to the
square root of two positive numbers. (#US10620108)

The product of two positive square roots is equal to the square root of
those two numbers. (#US12820105)

I (] = ) A AR B A W B SR P 5 AR (#TW11210109)

Pick two numbers greater than zero and square root them each.
Multiply them together and you will get a number. That number will
be equal to the product of the two numbers. (#US10230102)

DN r.‘l”%ﬂ}:'{lJ’ﬁ']

WA & IE E AL EUE S T iR 1& P A » SRR (E B A S R IE - 77 1R
(#TW11610125)

PlS S TR o A AR BB ARG AR
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14, § 22 BRARFRF ARG r&vﬁ WO R ST KE 4 kS
EPorc B 2 a §Iet g4 2T 2 9y plae F it 4 o
G| e

TR AR TR € B R PR AT O P B AR R
FTov e iE s 4eT o

a BIET > b AEIE T & a f1b Mi{EMESEE—E » AR —
(e (#TW11510114)

FeahFon TEEE,  E SRR ENACHE T AEERE L &L - f
ZAN[AIFEE—WE— LA eIl HENENE—ER (#TW11610134)

BH—HEEARSFEN > B—RMFIEEE » ARSIt FE—#T -
<FR5R LI B> (#TW90910102)
Bparcz o B IPERENREL IR A2 AN NS ES

T EN Y BRI

37
::_'.-

4
=)
[

15. ’ﬁlﬁ%‘?ﬁﬁﬁ%‘%?&%*’* S RML R EFOREERE
g R

®
¥ 8% 0 1945 Laborde (1990) » & & i# B Bk 9735 & LT
2z

FI%E
E%«EN?{EFFPIam\;’—;"k?A\ =B P Al - E LA

T —=h
I

7 3F % epa 5 L 3% (thematic; Laborde, 1990) 7™ » i i e
BB 3 E R RE SR ST S 4ok 4.1.56 71 <1345 Laborde( 1990 )

FEANEEER SR T AR IREITNLOFRT SEF LS Aot

Lo Fa @S RH - PRE f 4 (reading burden) » &t B FrfF i
Rene 2 HE L RER T A FERERER #a&ré%%iii”‘ e o B
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%4156 RFoiEEd RPETBDREFL

> WHEA2EEE - &A1 Z/NE¥AR > A 2 EFEEERES A | EREFHE > A5
HiTE 2 {#/NES RS E S R EAD 1 (EAREF R (#4TW11410143)

> FRAEAMEIER - So R (E 8oy BIRCF TR Z 1% - FEf IR R IRAER © #E Jt
R RS R - FHCP TR > CEERTR RIS > (] 3R 2SR | (#TW11310103)
> RREIEEGEY T - BUERYP IR RHE M EEE TR - S8 EREEm A Al

{8 IESAHERE - FBAV T > BUEP IR » (Re S8 Wi (a7 AR AR —
(#TW11410154)

»  Pick two numbers greater than zero and square root them each. Multiply them together
and you will get a number. That number will be equal to the product of the two numbers.
(#US10230102)

»  When you multiply the value of two square roots a and b, the resulting product, c, is equal
to multiplying a x b, then taking the square root of the product c. (#US10250102)

»  Foraproduct of square roots with numbers, a and b, that are greater than zero, the
following algorithm for square-root multiplication applies: The answer, called a product, to
the multiplication of two square roots, sqrt a and sqrt b, is the square root of the

multiplication of the two numbers a and b, thus sqrt ab. (#US13420101)

»  Compute the positive square roots of two positive numbers. Find their product (answer
1). Then, compute the product of the two original numbers and find its positive square

root (answer 2). These two products will be equal (answer 1= answer 2). (#US12530103)

16. § LBT KEFEITPRACHETL R AR £ AR A5F 5 AT
,;;r—r ’ mp'_g Jaanig ui“]’v%? Ig v @ i E%Tﬁ,ﬁ-iljv&fﬁ#{gi
Z%{

I mom gET e BT A )/ product”s I T 2 43 /“the positive square
root”# %30 (( R3PAERE ) blde o B LB Ba RFaLEY
FANRGEABAEME R TEe s BB RTIEE AFET R
o Jpr g o ¢ 0T koA /product”&r’ b T = 43 /“the positive square
root”? BB RA o F AR W REFAPERHA Y - BiRER (FRE
4.1.57) > B)4e o

R (] T B [P AR SRR & S s R (i IR B i A 0 EAR SR
(#TW11610139)
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A TR I 5 AR AR S % 25 A {18 LR B AR Y [P U5 AR (#TW11610117)

P RAVSETE & FE R REE AV B A SRR BRAR R

Multiplying the positive square root
equal to the multiplication of the tw
the square root.

The square root of a positive numbe
of a second positive number "b" is e

(#TW11910112)

of two positive numbersaandb is
o positive numbers and then taking
(#US10130109)

r "a" multiplied by the square root
qual to the square root of the

product of the two numbers. (#US 10520101)
FROKFRLZFREFFTLAFR 2h-F? > 3 BB
FCA 0 AR JEIR]T A BT SRR A B E T o PR TiE A e il Bt
R S B g R i S i i R
#4157 BT E R IR 2 3 LA

ey - B TR Feeg- B T0T349

#TW11610117 ~#TW11410110 ~ #TW11510106 ~
#TW11410143 ~ #TW11910112 ~ #TW11510127

#TW11710108 ~#TW11910106 ~ #TW11710104 -
#TW90810104 ~ #TW90410111 - #TW11410129 ~
#TW90410109 ~#TW11610139 ~#TW11510140 -
#TW11810104 ~#TW90910103 ~#TW11910112 ~
#TW11510127

#US10130117 ~ #US10230102 ~ #US10520101 -
#US10730113 ~ #US11130114 ~ #US11410127 ~
#US11720117 ~ #US11720130 ~ #US12120101 ~
#US13220101 ~ #US13220110

#US10130109 ~ #US10220109 ~ #US10250102 ~
#US10250106 ~ #US10730113 ~ #US10730121 ~
#US11120126 ~ #US12820110 ~ #US13030103

17. FHWa 3 BoRFRFoOREET T HiK
(1) WEAZAN > & R3 L BHER b4 NEE R EB R4 et
CURE ST LY TR
(2) rFt EFEFT FhR T ERS
B) MM AL-H-H IR REFINEEER

163



g{%ﬁ;}igw.‘&ﬁ’a‘.ﬁ LR P E-F- PR Y3 ﬁ:%‘?%r’ﬂ'-‘“r%"ﬁ ehis

Heo Wi it @ 7 L s g A xf’“fr'sg BTl S IR TR Bl e xl 5 iy
v Faxitenz Fo AV R R EM S AT IED Bldeo R R

EX Fazz\-;@@x, = BREC ‘;vﬁ:,,p;fraé__ vs#}tf—, ,F,gg

%
A8z, LY R aud g B Y g o R I o

Schon (1983) #& 4173} 7 B esrds (practical knowledge) > ~ ,T}ui
{78 ¢ 32 {2 (knowing in action) » & - fAF 1L p B4 i deie 2 2 (7
{7 # (action) ~ 3@ (recognition) ~ 2|%7 (judgment) - T 7 F & A
HEDPSREY LYZEANGT  Sopp ALY - ATk i
* (internalized in the action for the stuff of action) - >t — A& /% §5 i 0

(verbalize ) ~ & ¥ (tacit) Fogsh o Bhwn 0F7 B 3T HcH 33 0 2 FFehi g

B A s o
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B8 RO EFLEEEMEE L

AGRAFEL S F R R AT F AN KT R AR
A BRRERAB R o AT 2 RE D E R T BFRANM B R 0
A %A BREFE S AE S - Mo KL E I S d Al BE M
KEWFRY > rERlaz BERERENA > ¢ 23 BioEY TR, 3 M
g o T TRERRREFT L DB FT o TR ERRREF TREY
RRREL g FFT o A - BREY THHBE N F RS T

TR S AR F R e B o A RFE TS YR

REE MRS > ERGZ BT RS 0 e A BoiE
BOURE G MAES > T TR BT UR RS E T e i
U B AR E T G B AR 0 A - BREY T
D g 8T 3 B4 o T TR SR RS B KT R R L T
r Sk
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-~ ki 2 KE W

(-) BEE "7, 2 &FRERA
R ERRREFL OETFT

1. 3P #it
P2k A

—dkEm o Tl ) B BMAT F S A N T AP AN B A 5 .
() 30 > Ak KREPE 3F > AR R ERMB LN AREEE 7

7R RS e

F M R Bk NB 5 £ N5
WLk th e i e a e oo
3 - BxE > %G rE- - ByEfet

B. ~ % [

y=f0() =5x—7 &by~ - Brigig @
Fl- By®Eeh 3 B - ik

[h

ERRA

There are many ways of representing the concept of “function”. The table below
lists several of them.
(a) Given sufficient time, which of these representations would you use in class

to introduce this concept to students?

Please check all the ways you would use.

Name of o I would
) Actual description or examples
representation use

If for a given value x, there is one and only one
B. Words value y corresponding to it, then we say y is a Ll

function of x.

_ y = f(x) = 5x — 7. Here if you input an x, you will
C. Expression o o _ Ll
get a y. This kind of expression is a function.
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AT G SBcE ez FOF B ALE MFET06 P e(a) | 4 0 & FBh 7
LPFER RFET O E KBE A g Ao AE T HHE Y BNCiER
T F A A S AR T R TR B R R T
EHRFEF 2 F TS O E RN LR eERTR B

WEE THE -

3~

i

hEEREY O RFFEBREFMELT S 0 FREF ot
T CRERSET AL E Y VBRI E o LG kS
BT AL LSRR BRI WS E T RS KSR
LEEF Y @ik B oo i}mﬁ.&mv F A TN T - BaxE o
Fori- - ByEfev k0 Py Exchadic ) kR v KR Kok
§%€’F%£$ﬁ@¢~¢W’£“”@w~~*ﬁﬁ§5°?4£?
iR S AR T 7 KE
FH 50 BB AR FOREERREE oA Sk T &Y o
$F Ty=f(x)=5x—7, EHRFTE FKNIFFZ  FFLF L2
%ﬁb%:%*éﬁﬁﬁﬁﬁé’%H&&guﬁwrﬁ%—%xﬁﬁg
Br- By P REP R R RS BB ROR SRR
3 LR o

<
it
H\
(3

{w
B
N
"'JJ\
=k
=
w
S
=
&~

‘1

2. 2#FFER

d & 421957 0 £ 89%ing f%%‘ﬁ?fﬁigﬁ?fﬁ?i S e + &
B BHEFT  MEF R ERD66% ; LMY Sl F A4 4
EREF T1%- 65%m FRFEBKLES S BRID T AT LR

[E9 3 ol 71%:1’1 KT ERKLE L 2 a2 BT LER
?Jt‘f‘-@?}ii“:*%&i—"ﬁ’fiﬁ 18%)@&?‘%&_&0{_@&;@,:%—1&&«%
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%421 EBREFLZEEF TPV

& > 3 Yy
48 89% (3.3%) 71% (5.4%) 18%"
ENY 66% (4.3%) 65% (7.3%) 1%
DEES 23%"" 6%

L ARELY hdiE 5 AR
p<5°"p<.lo

=

Y FAME NG BEREFTESLA AR FRIY LRSS
Bt m B N3 Ak kY 0 A2 LTI ELETREY 0
i (e.g., &% % » 2008 ; National Governors Association Center for Best
Practices, Council of Chief State School Officers, 2010 ) o +* X 34 5 2, f8 2_
AL R R G 2 R Rehy poo o A2 el LT R R N F AL
a3 FlEE s & £ % (more demanding) > & & I ehdcfF» AL
SREF L F T kA2 B R YO LR endi S F (Perry, Wong, &
Howard, 2006; Silver, 1998; Siu, 2009 ) o 14 p* gLEL % i AN w—@ SEF
ERRYIFLEEF 22V M agF LR PR g  BEEFHFH AL E-
R R L P T

Yol 4.2.1 45 0 A B R RERT KEFERRKEF 4 2 F A o2 v e
LR34 e ddairaink o pd i FRKLE D 2 F A
TORET S MR PR ERROE AN R eE o B 4% K E
REFL 23 i e FROERANT R /TR F A b 18% - &
BB F T R AR G M- WF A SRS R E R R T A
PR RREBAE S FHEEESS T A B E TRERRRET LD
BHET 24 A3 e
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Bl 421 FEHKLES 2 B E3 e

AN F AT e AETFFT SRS EFRY FHif? T RS
Wi oS BEEF G PEACIE S ARG Bk iR Y
SHEEFT Y ARERE CR2IARAFE AP FETF T S 0 &
P s G EREEAE DY T A n B RARA RS RS
VM@t LBy P 0 o gER S A REES
e 04w RN 2 FERERETE LA o B BRTFEHTIEE S 4ok

422 9751 e

%422 "TWEBRKLEF OBEET 2 FHT
5 EN 2 .
% 89% (3.3%) 66% (4.3%) 23%"

LU AEELY dhdicilE A HREECE o
p<5ep<.lo

LASTOEHENFF O ER A AR R b TR AR
HEL RS TG RS RN L BRI K - ROt E A E
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®OR R

(¢) Ifyou wanted to introduce some ways of representing the concept of function
to students with less advanced mathematics, please indicate the three most
suitable options.

Please check three boxes.

A. Function machine O,

B. Words 1

C. Expressions

D. Table
E. Number pair

1

iy

[y

iy

F. Corresponding sets

[ o I o Iy

G. The one you write in part (b)

AAE S Sl ez KF B 3 e MFE706 c(c)-| 41 » 3% TeE 4 3z
BEEERL TRARL 0 R RBARKFENZ BEREETRARLEY
sk oo HY GERILE D 4(b) | HDEE > blde B 28 F
b & Mo~ ® 5 B4 x> bow and arrow & A E o d 3B iR (T RE i f K H
RAERL  m AEDE R R TLRER A B TR DN B A K
FEIEE SN AR CBEHBE AN A GY B E MBI

Boo bldod Dl A B B AME -

AT EAHE Y B2 3 CN T A SRS E T T B RR
TREH TR ERERKLEEREARLIE T icEE7 | 2 KkEnd L

G B REE TRE i

2. A iRER

d £ 42487 0 6 HEFRARL DT > FFG ST%TERE KT
EE KR PR AT CREFR T ERTD24% 4 &
BBE B AR TR T T v - Ry f(0) B
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FERE  HEERT P2 ed ) DA SR PR 2 52
IR R A ECE Y S BELR B INEE RN 4 L E T IR £ e

2T PR AR CBEHE CRERE A (SR AR
B MFE706(c) & & fB % ffrE = B £ chd fc™ » B EF 2 & R 7
LEFNF A DT AL RO KT G HERTRARL DT L
*wﬁﬁ%ww£ﬁﬁﬁ»vi~wﬁﬁ§*§“&%ﬁ+¢ﬁ& #3%
PEAR o R DERR A AR 0§ ARE S S AT KL R F 2 AR
B AL TN ILEY NI 2, 2, 30 AdEicehiige » 847

A ? fFEL S Laﬁﬁt?‘f Fe o°

GOHEFARRRLATL >3 BRFERR F LMD G F
TG 2% BEFANERNDI% THN AL FSER Sk
B WL v FAMEFFERARL AT FY - B0 PG 7§
ERABYNRTFLR > KA - & BA R T F A e g 4
AR wE Y o] T H 2 i A F A e A B e 2 )

BV UER - EE o

%423 RELCBEERERLIES 2 BEET AV

R v 5 LR
4 57% (4.8%) 2% (1.7%) 55%"
N 24% (5.9%) 10% (2.3%) 14%"
REES. 33% 8%

EAERLY chdciE S HRESR o
<5 **p<.1 °

W 422 857 > £ FF %35 3 (69%) Bhat SFF i o HEF AR
PENFAE S BHN T A F AT GRS A RERS BETES
A OB KT RRER S 0§ 43% - A BB 6] E (55%)
EEFRYF A LRI NTAMENFERKEE S > F R

W 21%; LPRET A LS BRRL AR TERIFF M o £
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Rlenii Bokfe i A e p ¥ 4 2ol g B sk g > ERELR
R RE BRI PER > A A PN ERR EARY T PEOLE 8
A BINA o FE ST E 22 MANE G e Kk
% » 2010 ; Li & Ginsburg, 2006) ; &7 it & %7 1+
Wi%w&% REFILE TR B MR A WEE s RK PSS

80
70

60 \

5 N A

40 '/<\ \\ ——i
* 30 —— %

iz =\

T
35 f

¥ =)

1=t

N F ez > F i N3

Bl422 EBKLHERLILED 2 BF T hied)

PR T e F AR 25 S LR S s
FER DGR A a5 o LAt FI 0 AFTRIERKY F A
TR ERRREETRARLT L il F S hRER A L A7
o FP R F S RIFEFFHEL S 0L o BN S A R
HEGRAMRFTHFT I CFFYMEMES AT RIER TR
AR ol B RBAnGR e kA BT F S GTR %
RN RS AR AT S AW § - IR o wh o TR K

v

Fx AEFHELTL LA o

Y
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242487 > A BROTHERIEF R IR BT L PR K

BTN ERRKGEEBARLIE S e EE S | Tl E RN R
FRER c R ARE T NERRKEFLNEEE T TR R B
THREBRRKEETBARLT L D EF 7 TEARABR) I AR
T IDEHF G L 0% o KA o A FES BT RFEA DR £
BFRB VO IBDREFERS BETF T FREETL 0 a AR
PR G BRT R E R TRE A AR R 2 Y M

\ 3 3

=i

)

s

*;}
o

424 THEBRRLEERARARLILE S K F T EHE
4 iR .
B 98% (1.7%) 90% (2.3%) 8%
T EELY el SRR
p<.S5°Tp<.do

(2) BEY ThEaXE ) 2 BERKEQ
N E S RS T hF) R

1. 3P it

J %R A

(d) 3P T2 F L8  hFETERPARKRNTEL 2 PR

ERR A

(d) In your opinion, for what kind of student is the “Words” representation most
suitable? Why?
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RAT S S ez %0 R AT MFET06 5(d) | 30 475 § J 0 3
KEFP > F & TS a - BxlE o 2 FrE- - ByBE e H
RlfLy Exendidic i & 1 LBV g 4 2 3 R 5 R 4F 3 P%*«ETJ FEF BT At

SECEZESAE T R NEE < 212 E RN LR

2. BREEF2 v B i f

B JEF e MFET06(d)sw & > RIR D37 5 s P2 3 Aot 4 et B
Advi BEY sl LA dod - F0T o Ra o BT A
FRA RO S BRFS D R L TSR Y 2 LR F 5 o
2 EE R ERE SRR ARG F
o BRI kS XA E BN A .

feifi 4 59 TEDS-M enigsh ¥ » 20 i oeif 5 7 8 (7 4 80 £ Wehvt i

N
N

kG kA BB N AR > d o AR R R - &0 AT B K A
BLABFEREFE > A FTHRELITEFR > F I FH R
THCETR T TR HETR RS 4 R EREE S DT E | RSN 4 2 5Bk
Foo Tz 2 d £ F TEDS-M BlFfe fidh g 12 40T B2 St f i %

~

Aoon BE B ER R e B EBD KEFaw BV E R A A S ik
o w A R R R 2 AT %ﬁﬁﬂa&ﬁﬁéﬂﬁgoﬁ@&%

R AR SRy SN ik
B NE A B AT LY o j5 B N8R 4 I0 (g e 0T

T hFE e

Bk s AT L E B

/J

3

s L Nﬁﬁéufﬁwif%ﬂrﬁﬁﬁéJ%&%i‘
MR TS RS A R B e d R - R RN A BT ST T
FMe- R (R P FERBIH) ST AL R RERT K

B iti e 5 o A DR T L i > B R BGE f eh

AN

* Pk dy ik & B F]& ehp & (quotations; Patton, 2002 ) #5315 Y % 3 )

.-%Iz / auf}(ﬁﬁmﬁ' K;-Sﬁji“O
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A NS E TE&EFT | ks
(1) Code10: #BE < chin X A A gk (@4 1)
WABRDREFLYF > §5 3 THEF7 ) o HERLATIEY o

1*‘?‘@*%%#@'— s e F &gl o

} ;«F‘é“?*i?%?*%f\,@*‘v?@ F foit chip &
Ao FEBE KR TR 0 v F AR G e 4o

P FAE T FEREEPFE AR KR Ao B PG TG
TE g TifE— ) LRI RIZE | (#TW11410168 ) @ “The terms/words ‘one and
only one’ and ‘correspondint [correspondent]” (#US13030104) ~ ' TR % 5 5E

BRG] (#TW11410119) » & “very technical” (#US13220107) ©
o %

B BB R o DRI S: , (#TW90810109) ~ T REEA
(#TW90710110) > i& R B % 4 B K & I e fie 5 3 R OBl b 7
7 Gleb s B)de > US13220111 if 3& 3] “words are more abstract” » US10250101

P!l #& 3] “Students should be introduced in more concrete ways first, and then

they can be introduced to the abstract ‘words’” » s efy it & 3R 1) E%k a0 PEF AT
DT 2 FhE G RN A A EME A AAE kP ABRHE A Hen F
o Bom pF ey i 0+ B E F R enBiE ¥ F it “much less concrete
than the picture or symbolic representations” (#US11820102) ~ I ‘RELEIfER G
SyHAEE | (#TW11510121) ~ “harder to comprehend than a visual representation”

(#US11420104) °

B OFF 4 ) TSRO | (#TW90210103) T 878 5 (#TW11410141)
=y —g A hedgidt o BR 7 B - S G o Y ¥ EB RS g
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fRFAETERP DG a RFEFF T AAL T HE 9 kD
e (214552001 ; Laborde, 1990) 0 25 @ » & T4 igHe e & F#c
BZoaEERRAAR- Lp FFEIE - KELe 3 » EFToF

PHRFEAG FLIFAALOWR B RBEF T AR E P anf i

TR AW AL AN R 4L (theme) o § 4 & BB KEFHR T2
FHEUEFTFREE S B2 AR SRR tldo BT 2 TR Tm
iy % HHCT M HMREAVAELE ) (#TW11910109) ~ T AESE e ER NS - 26
FSC R4 T SO M SS SRR | (#TW11610114) ~ T AN E 618 - U7
AR A SEAEAIRE S ) (#TW11410168) & o fd % 0 HEF 8 B (8 enid
o HAFH B R AN R ATEHROF 0 BRE BTG A -
it ePRg o PREBR KRR Y FAEFEF VRS T R AL FR P

e v F it & — AL endEfT o A RS - BTt e g e

=

(2) Code20: ## = 4 A gt el «ff (F4 12)

MaoBBREFLE THREF T o 2 ZE - RR
IS 3 F ALY RN PR S 1 s 3 el e L
B SRR EL K F o

B S H 8 A P B F S

B JEF i s 0 ¥ F At GBI R T HSIREER
(3EfE (#TW11510157 )7 & 25" Ry pk E O F] DAL= (#TW11410144) »
lde o 3 A TERERRTEE | (#TWO0210105) ~ M ERE2RTF | (#TW90710102) » F_
ES E«]B%k T BT et T ¢ —g | Fe e i2 1 “put words into symbolic

language and create an equation from it” (#US11820101)  J £ B %0 JEF P 3% T
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& 4 TR R Y B e 2, (#TW11810105) » £ “visualize what the

words represent” (#US10730114) °

R MY uE L

AT ARLI G Eﬁ‘%‘i'f;""?’f?* By it v F A S B F R g
DI TR ) (#TW11610112) ~TEESE | (#TW11910102) ~ T 02 5 (#TW11410102)
S50 RS H - B GBI o ERDT - BA TELR
WAL > FRFEELGY uF L MIAE 4 GG E e RgE Y

F st e #US10250129 sz 5 0t 3 - B (%45 2 @ .. The student

must be able to process the actions of two variables in their heads for this to

make any sense to them. They would also most likely have to visualize some sort

of example in their head...”

B.u¥ & &4  FHakii

(1) Codell : #¥ i 4 2 2EEFgppM L TN (FAH 1)

- BHERET - BERATERSOG e o F 0 THE A Bl LY e

=
fo

B

CE TP AREEL N KA APROTT - i 0 o AR KT

it BN HEF RN {5 OB R -

N

Gl

£ i 4

AT JET AR S I TRISEET) | (HTWLIS10146) & & v
Worsn s TBEEERE ST | (ATWLISI0130) shi % il SR e 3 it o
BB SRR L RE TS N 4 B AN A b TR
Bk ) (#TWO0110105) ~ “have the mathematical linguistic knowledge to

UL[P

break down the statement” (#US11130111) 78 4 > sy JLfE < F 4aif o

7 A M
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BRAEE gy Y o BRI R B AT 2 B - L B KT
FiFztengicf a4 > w2 LT 24 %0 B4R E B B LT A
Vo RHET PR a0 A TR FANEEREN S -

¢ oo

B g fF 4 BT AR B ) (#TW10610127) ~ T BA RS EHEEES)
(#TW11410126) ~ “a higher abstract thinking ability” (#US11820102) % 4 f 4t
BjE~ Fa n EhRDEZ 2 PRV EEMA S EKE T R R F
bl4e > #TW10810107 T#FIZ & 1 4 % L4 it 4 chh FIE T REBTFEM
T AP ERH R NS T o LR RKEF R R R B Y - R ik
TBE ) G OB 4 o B PR TS ) (#TW11610136) ~ TR
(#TW11610149) 3 > " EfFEEEEEEET] ) (#TW11510157) & 2 > fi 12

f2 % #eit o

(2) Coded0 : # 4 iz 4 g142 R (@A :05)

i

- Mgt B gEE TE A ) LAY RESE A
FoERRD A S ARR o fedpdRatE - 50 2 BB B L s - SLPensaE o
TR R - e E a4 47 BAREESR T S T
K S B 2 b A e AT ACE T W R B E
R E A ey b BIIEA R - BRdch o s o T EERREE
(#TW11410151)  #- B &+ 5 7 BAEF T4 o ord-4heniatt or
P U ECE > b4 TRESCEEST § (#TWO0410108) 5 % 7 A # 4 L 5 i 0
PEA T TFZRE ) (#TWO0910105) © 11T 5 & 4G @ hS Bagw] o

BF R AR

A BH K R I E A B AR G e 0 BB PR R
T T B ARR 2 AR R o Blde TEERRE T | (#TW11510164) ~ T 8

EARRELE | (#TW11410157) » fe fRen s S 2 R £ - BRFFF - § LB
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%ﬁ%ﬁﬁﬁﬁﬂﬁﬁﬁmmrﬁﬁﬁﬁjﬁﬁﬁﬁ’@ﬂﬁﬁﬂﬁié

IR & IR "%W PRI EEA BEARDRE 0 bldeo BE A
#TW90210103 3% 3| " HEUERRESEAFAVERE | i L2 335 » 23 W
R G B JfF B 4 hig Rt R E IR Blde > “higher level such as
pre-calculus or calculus” (#US11130119) % ““a higher level mathematics

course(algebra I1)” (#US10730110) ©

TG T S o s TR o bl TR
(#TW90910105 ) ~ “advance students” (#US 10130118) ~ “Highest level”

(#US10250111) ~ “the higher achieving students” (#US10130126) %

B EF B A eh TEEEAES) | (HTWO0410108) 5 58 4 532
fot B F T TR B PRIGRET A ¢ FHEY CEfE - EY B2

B0 WA T CFRILEESIE ) (#TW11710107) ~ T 30538 FHERARAE 180 |
(#TW11310108 ) ~ “have higher reading understanding” (#US10130126) ~ “ with a
strong command of the language” (#US11220102)s78 4 > fius W fZHF F 5
AL 2 e R - g a4 0 T TESCER ) (4TW11610120) ~ T
SRS (BsgERE /T )y (#TWII1310101) * » * 22E4p B F 3 °

F o4k B SR 4 O T HIARAE ST | (#TW11510156) ~ “reasoning skills”
(#US11520105) » ©# P33 5 & 4 (I {35 4 {2 288 7 PR STHE
HE I > PEERE I S B R TR E | (#TW11610143) ©

(3) Codedl: H 4 chiF-R o (#A :05)
A RIS R b bl ST AT M

SR | (#TWO0010107)° & & #c & g 7 M 0 T BIMBETEERE | (#TW
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11710107) ° £i2F Tl £ MBH KEFNREBG » o § LBDKEF DL A
PORTEFLRFENR POk E R NS PG - AT B
WL Blde s #TWI1910111 3% 3| T SERAR A 47 H @ BB T S0 7k
#TW11410151 » & 3| " 82 f2 it - H 8 A B4 > RRIRER
YRS > AR O AEEE - SRR TR EE

(4) Coded2 : £ % 4g3] (#4 :05)

R B%k W HEF 3% 5 “It just depends what type of a learner the student is”
(#US14420102) © % B AR a0 JpF o — AL~ oo or F RS hz B R Y s
o AL e (visual ) ~ B 90 (auditory ) ~ #5490 (kinesthetic) 5 ¥ 28
A] > ts 3% 5 “less visual and more auditory type of learners” (#US11120108)$i iy
23 <

<

=

&zif > @ “visual and kinesthetic learners” (#US 13420116) R & % &t 32

= 44}

it

=
R

%l%"v F/F E'J:?{FFFJ*\%?JS&‘F'i —‘ y 2 {8 ﬂaaﬁﬂ'ﬂi’h\i '?’—‘;’Ei
RIBH 50EF 303 40 0 Bil4e > #TW90710109 #r#% " FBEHIREEFRAVEEA | -

C.—-!-j:"(«'é"\ O)

p

LG AIHE T B L]
frit 2 BB F @ g.a;?{gm s AT G Y
ERRE A REEE T PR i 4 P ERE B L ald f -

FRNRA LRGN ARG EEY S K A ks b

n% 4K
|
=
9
ol
|k
%
Jr
+%
o
¥
~my
4y
<
4

Fel o

(1) Code70: > F4cifig &5 F2L8Y
PRGBS EY R > R R A KK
FEEAAESERA &4 bl4e > #US10730110 0w F I think it could be

used for any level of student given that you aren't relying soley[solely] on this
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representation....” o ¥ ¢ § BB KR H T3 i 2 FHEA B A Mo oG
FAamw Y R Fhif o 6)4e#US32930107 ow ¥ “Any, because
the "words" can be further explained in order to make sense to the

students....”

UL /A 7]\,}25"’ i&—iﬁﬁ-lﬁzyj\au — IR RS kS %\HH?{EFFW" 5 ¥
Benk % A A3 4 425 FIRiEE F) 4 02 4 (theme; Patton, 2002 )

ERGTNNVES §-F SRTT-FEp

10425 BRE R THEHEE 2 R ESE S 2 4

£ PRI Sl
4 PILFRCTG $e 3 A F 2 F M g L R 2
R ’Eﬁﬁ?%\»;{g{é}#ﬁ:u'g fg\, |;| -&[" ’ lg\ ‘\.—-}- ‘;" o
‘ BE T e A A AR s T 1
WEE . " F

foo blies & FHELPPRS N RS g B
BAWiE> F A jice

B2 @Bt fORFHBE N %A 1
g PFHAPMZ LT a4 DL BB iz

v F A fke

B4t BPEEAREL F 4 fre M it P T2 0.5
- At PR EF RGP E o A RS - R

B Gl JAER 4 RS o

- bl4cs AWM EEAKEEY SEA S HH 0.5
RN ;
BY Pz~ 3 g o
gy gy TLOREPELE Gl RE KL P 05
] p - L s . .
TR AR A BB 3 A RS Y B
CF A LT EAEY N R AR i 0
Fadv AMESERI Ao IAZTEHREL L
M o
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B 4.2.3 %F'_T‘I’ i/%‘ i@%ﬂ?{ﬁﬂ;ﬂ{m% "ﬂ-% E’ﬁ"ﬁA\LL R x%'g 5 ZkL\FI
—ﬂl]}yﬁl]}@]hﬁ %mﬂA"\LLPb‘iiF"gii (p<05)

ii%*~%@?lﬂ:mﬁﬁﬂ%ﬁ?‘ﬁm“%’ﬁ 18%:3% & AHF B T4 A
fe 7 5@ o Bt E RO T A BT T i
PlAeA; NIt AN R it B LR EE B R R g TRE L £ R hd
AR A E VRS F T DAY 0 B om0 doie RIL i
FTOBDRFZLA AP IARTRENI neFLY R, 4F
NREERTE > XA - BRI AEL T TSR I E R T

;’v’ﬂ‘glﬂ\wnr’g °
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%

LA ERA T 37%  O%Bh T Joi 0 RACE T BT R 0 B R
2472 3 A TH R - Bl %G - - ByEfev H# o B
yRxindde ) B G g o PR EGEE S B 5 o Y 2 ik
H355 P RRIRG T Al ke 2 e BT B 1T
FLE- AT EFE2EHAPRE HEFRFM g ek ~F o2 E
FEE S B @ E%‘i'a‘?qﬁ{‘m“&\,#)\ TR E A S
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TR ERET
65%#K - it 4 FlF& o & 426 BT 0 B
FEARRETF T BT K LG
Aoh R S - A R

27% > 3% B K EF R B 4 TR 2 F T9%
BRI T RIS FIRE
96%~67% fe iv { B & P HHF i 4 >

ERERR L RE A R LR

Bt o £ 2 i< 51 4% (=(1+42)/67)
#0426 BaKEFENG A FlE 2 L BAF A

1% iR RS
B 2 - gy 4 10% (3.8%) 1% (0.7%) 9%"
s 17% (4.7%) 2% (1.2%) 16%
ERRE I 69% (5.6%) 64% (3.6%) 4%
ﬁgfr 96% 67% 29%

IR EY cndicin 5 R

p<5 p<.1°

A
2w
e

HEERD L bl E g K B AR A
FlE (FRW423) - HEHm -~ Hrxaw
’iﬁ‘%ﬁﬁﬁiw%~%%%ﬁﬁﬁﬁﬁi

)
A FRTEARS BY Bt A LAY
-

% PHCE R GRAL > A
FEF LRSS meanfphlaraio d gk AANRER ﬂ%i,w
Fan R FRARM g S E o v A AF S (1) BT TR R L B
BHFL ol LAt agE T3 HOERY > 27 g5l
e g s & (2) B KL I RIGFLFZFANTT LTV KT TS
g & FlFE o

%427 50 BRRT >4 E IS BEF S L FHp M TR (8
g’:gfpwp;"iﬁ;ﬁ)‘ﬁﬁ‘lmr ;fa‘rﬁ:ifg&émr]% (3’:?}% oA
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B~ BV 4 2B R o]0 S5 ) LRRFRFEARNEL

FHAPM F1 % - s 8F 204 SR EY g PRBETFZS DF)
WORIRTE R TR R 68% o vk N IF F T R B 4 LR
% (Barton & Heidema, 2000) » 4 %7 A2 - & chmim fF v e 235 3

FHAPM TR o L A F REr Ty 12% 0 2 RBow KPS L d FF5
iR a ATE 2 REESET HRGi S 2 R RA SR T

nRNFTFIRFOREF LR FR A D R RIEEFT
AR N dreha 4 W ER A o

|l
o
F,t
i
k)
W
=)
:—’ x>
).

P AE A - da A el - B ) L

EAFTELEY MRS F T O B - KA

2427 BBKFRNFTAASFLAEL LT A

1% iR RS
FTEHEATR 54% (5.4%) 11% (2.4%) 43%""
ER- Sl 44% (5.4%) 57% (4.5%) -14%
W Tl 0% (0.0%) 1% (0.9%) -1%
AEEE YR 3%(19%) 31%(5.3%) - 28%
S b 97% (1.9%) 68% (5.1%) 29%
NET FE 54% (5.4%) 12% (2.7%) 42%""
b 44%" 57%

L AEELY i E SRR

p<5ep<.lo

LA28EMAF FRDEHT ViR TR HERFT 2
RS T TR i) AR
GoEE L -
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2428 TRHEREEIRPBRELET PFE 2 EHT

1% 2K 2 N
B 5 49% (3.1%) 22% (2.6%) 27%"
T EELY el SRR
*p<.5°**p<.1°
S T AREPZKERFR
(-) BEE "7, 2 FRERA
R LV URROEREF S
1. AP &t
TR R AR AT T B R andkit
"REEHNELSRRE , EMELBRENETLSRER.,
fiE S S AR R RS SR SN T AE T SR X Ry P S

2w JaxJb=vab - {*;;%4@7.5‘:;,}5 e mois B At

() FPCREBAEERFF 5 5 RfE > kb P 3 &R * PH -
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FXRA

The following is a statement of “algorithm for square-root multiplication” in a

secondary school textbook:

“The product of the positive square roots of two positive numbers is

equal to the positive square root of the product of the two positive

numbers”,

After Ms. Guo has taught the “algorithm for square-root multiplication”, she finds
that most students learned the expressional representation of this statement, that is,

Jax~/b =+Jab , but many students still say they do not understand the above

statement.

(a) Please rewrite the statement so it is easier for students to understand. Please
do not use symbols in your sentence.

Jor E F hkE Y RS FAGEMEET  f rHERE  E S

> 202

4EFIEIGRE A KR Y Y FAGERF > KEFOREE 2 - F_Rt Al -

%%TL|Z€§§§‘§‘;@__§;‘§ ﬁ'g ’—L% ’F'iﬂbi@"ﬁ%‘}%g
APk nd LB AR ALER Y REF O

AL T Bl KF 8 AL MFES06 (a) | 4T » B W KEF 4 it
HEreo FHE AP T AT P o bde ! “Lﬁf‘"l’ LT LR A A
R R R R TR T o B AR A R
RfFnfcF F o o MY U R RIFRIBR T Jepr T R 2 T IR iR

LCEENER AR

%\'a" KEF2_ P B NShtg & 5t
B JofF & MFESO6(a)w § » ZILA3F 5 6 R 2 foil v 3
Foif 2.t A B e A N o dod - ST o AT BT e A

R o FHA BRETIRG R LT Y £ T RS T
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FEA E RS @ A o

JE_TEDS-M e/S 5 24 2730 % » 38 (7 B ML 0pF > %0fB 4 a7 T i fm s
AR RE 0 pedm o ARG MR - & AT BN R L AR e R ER A
EREIBRIE S S BN S A\%’?%—?’ﬁi’féﬁ EEU R NRE s kL d e T o
%i?"‘}‘;mﬁ*mﬂigw A ﬁﬂ?{?ﬁ‘;‘ 4 2 ﬁnﬁ%,: Lo ¥ k22 d ;]_33]
TEDS-M BFf #1206 % 1 > 0T R IR2 kB c s > 2 £.4 B2 1K
R o iR RS s B L s R frﬂﬁ;?;%‘ré‘.’a YefFar B e B4 v IE gz

2% F Fedt MR 3E 0 el o

-
it
o+
\g\
F
:N
E\ﬂ
)\—
F\
o
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_é
3%*’
“:ﬁ
4._\_.
N
5
faie
3
+
\ N
i
~=y
4y
buci

e MDA fEAER] > B % Z kB B E A ofdiril o A AW
LA 2 SN = P BB KT enan g B R B Ralgly

SRR Lt PR

A F - SRS TR B R REF B R

(1) CodeA: % k4 , /“product”
Code Al- i : %14 ~times

v

e Do) AR g een TR f ) 2 i - HEte
Beciz - 2 RB T FEF LB “product”zz 3 “times” e
PR B AN R ATRZELE 2 BOPF LSS EL - BELS

o B ArgY RALEBIWRF 0 T At § 7 FDOEAE o

ol

©e Dok [ftimes”» § U RF DR TRFZEL S B

Pk ERATE o Blde o (A B D EHD T R § % T —EERY
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B TR (@ E BN - J5AR § (#TW90410111) » & E_d “the positive
square root of the product of the two positive numbers”:< & “the square root of A

times B” (#US12120105) © g @ > pr— 22§ v € R @3F o1 ¢ v 3 AT L R

ﬁ—fﬂ; i DI P REFTEE TRER o

Code A2 - i : 4p %k ~ multiply

B REF e B TRk /product”en 5 ¢ o & g E -2 xS Tap gk

/ “multiply”

tp gt Tk ff  /“product” £ o1 k2 iE F 2 18 e % oM Ap gk /“multiply”
g Tk [ftimes”— k0 ¥ A f- BEE BT B ARA M IO
B o b 4e o T R IESF T ARAHSE J(#TW11510134)> 2% “Multiplying the positive
square root of two positive numbers” (#US10130109) > 28 @ » #2 [ 3k 12 | /“times”

PlechE s LEEZETYZIRES BREFENRSKES 2ITH o

F OB K S H R T e e B el JEREAR (#TW11510168 )

£ “multiplying the numbers together” (#US15810103) °

¥ 3 o- SpERREF iy DA Mmultiply”is B R 0 s ATt
CEEE mfgﬁ#f-’»—ﬁ BRI EEr E3rE > &% Tk /ftimes”

PaARW s Flpts B REE i B e e bde o #TWI11510158

2. T — TR IR AR — IEBUNIEF A IRAHTE | » % BB gpm Rl & *

“multiply” sk # 3E ik > 54 “when multplying[ multiplying] the square root of

n itive number by th re root of another positive number”

(#US10220109) » 14 % “The square root of a positive number ‘a’ multiplied by the

square root of a second positive number ‘b’ (#US10520101) ©

(2) CodeB: g =43, /[“the positive square root”
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= 12 /“the positive square root” £_¥ — i BE w0 FEF § -2 T

ETS
(i}
Y
‘?\ =

o

\"1‘

R /E

o
H\
e

: BT 3 - take the square root...

R dedizE e ¢ ol T 3 43 /“the positive square root” 5 — B 3@ ( &
WERE ) R e TR BT T g B2 R F L T - BELH
FeniA2 > 2x B 5 BRI ) (#TW11810111) ~T BESE )5 5 (#TW11410129)
“took the square roots... getting the square root” (#US15810103) ~ “square root

them” (#US10230102) % -

s B
i%%ﬁﬁﬁﬁﬁﬁﬁmﬂf—ﬁﬁw’%Wﬁ{%rﬂi*ﬁjﬁ
éﬁgﬁaf%’fﬁﬁwﬁﬁ wiE s F%*q%&b » Bilde > etz E o TR

{EIE R SR & A3 - - SeH SR R BEAE SRAVME -+~ 4 (#TW11410172) »

TR LA REE R KR e Ao TSR B R
BV L THUR B R Rl R T B R E Y

%?ﬁ,uiﬁﬁﬁﬁ%’%ﬁ@%%&é%ﬁ%&’#%@@E@ﬁi

ix% ¢ ALY - undertheradical... » T38| 4 #5

A AT R BT ACE IR F - SRR iR i T
“radical”’ £ 3% > ¥ Pen* 2P > 2 {_@jﬁ%zfﬁ N B BT
(EAFAARSREYIERL -2 IEBARTRAOMRSE - | (#TW11510152) ~ " .. JEMRSE & 0F
FHZE | (#TW90810104 ) ~ “...put their product under the radical” (#US13540102) ~

“...multiply them under one square root symbol” (#US11130128) ©

o
H\
e

PR TRE ) Sk
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RS AT VHERE R RS TR, G ¥
- EAEFR o B TR TR SRR Tk PR A TS
Vo RAGAA G RS AR T NERER PAEARZEY > bl
TIRSEAHZE | (#TW11410152) £ " W{EEAVARSRAHZE | (#TW11710114) -

(3) CodeC : :x® M4pk , /“isequal to”

BY R frE R RF A RHEY i | 22“isequal to”f #* % > 4p
i a s BRFFD KR AL 2 FREPIRG P
OB BB R o T Ak B enfiinie AR

-l ¥ . A AL
LS . .%-%:

B PEF MR TR e E TR o SR B R
Aot Td TAR Bk | i s TA 850 B ch i o blde
" {1 T T S 5 AR SRR e S W {1 IEBRAE A IS F iR ) (#TW11510107)

& TR {ESE T R AR E A B AT FBAE /7 5 (#TW909101013) -

SRR o R EE SR B B RS A R BB K
PB4 1 BE R RS MR 0 (AR EFBERDTIR b4
TRAER YR - FAFRSEAE SRRV A5 S & I W (B B S FE B AR SE
(#TW11810110)

B0 B FOEF ekt o I W P RE AL T i B o
B TR L ) RS R R A M B F o w2 F e i
B g o B S - SR SO A B AR I Blde o TIRSEASRELE
B IR LARSE ) (#TW11410152) B2 T W@ IEAVFRS AR L E B2 iR st
HHT BRI G FHBARSE o (#TW11710114) °
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BE EE]E%M‘N KEFanFg e o # o S “Alisequal to B” > @ 4

g
o+

e S 19?]%‘«37 FEF ez E > B E A s P enid s §_F 5 “is equal to” % 17 5

CEL O AREIFIRERR o

T % - isthe same as...

F RIB 0 J0EF e 5 “isequal t0” 17 5 e T 3F R R/EFE 0 blde o
“Multiplying the square roots of two positive numbers is the same as the square
root of the two numbers multiplied together” (#US10920109)¥ “the square root

of a multiplied by the square root of b can be rewritten as the square root of a

multiplied by b” (#US11120111) © ;T*u;% P P “is equal to”iE R A KR o E%ka‘u KEF T

RS T EET R S L

¥

it is the same as...

o
H\
e

e FRBEDRFICRF 0 L ERFDRFICHFEET F 2
BEER S BFERL CIEN S B4 “If we multiply two numbers and take

their square root, that would be the same as taking the square root of two

numbers and multiplying those two values together.” (#US11620101)£? “When you

multiply two positive square roots, you get the same answer if you multiply the

two positive numbers, then take the positive square root.” (#US14720102) °

(4) CodeD::xx® T B, /“two”

AhFer >0 B I Hnr T3 43 | /“the positive square roots of two
positive numbers” ~ " & 1 I #) | /“the two positive numbers” 3" e pErda
R E 2 B FTIRT BT AR 2 {8 0 TR IRV BT BT L G AT

RHEDBECE  GEACFVIFRLS S BAEH -

25 1 — ...%¥ - ...~one...another

192



BN B T G MRE A 6T 8 B two BT~ -
/“one...another” > &|4v » I —FEIAYIE TR B — F BT IE TR ARAE » 81
Y IE B SERER IR 7 ARAEIE o (#TW11410146) E2“The square root of one

number multiplied by the square root of another number can be found by

multiplying the two numbers together and taking the square root of this product.”

(#US11120126) ° B%‘«a‘w EFF AR e3¢ s RETEITREERAE o

ix:E ot a b

Vo Bre @i fpn g o A Bl BRSNS RS
PiE o bldhe o TRIEES - B - ZSUEFIBFE TR - 2hsiHR FRE L5
BB AR —RAE (#TW11610105 ) Biif given two positive numbers a and

b, then the positive root of a multiplied by the positive root of b is equal to the

positive root of a multiplied by b.” (#US13420117) ° p* #f:2;2 ¢ » 2 RF & ¥ 0
SR EE STPU) USRS LR T TR e N

CLE SLINEC ) NP

B. % - 5% 5  F gl

(1) Code 20 : {84 2

ix® @ ¢ 7 code A (FA/product) s ¥ # Z code B (i T~ {3/the
positive square root) £ C (4p F/is equal to)

o e

—(EEEGAR I S (EEEGIRST - 5N E —(EIEREE% -
FBAIRSE - (#TW11410101) [Code : A1, A2, B, C, D]

— (B EEAY I TR ZE LA S — (i (E A 1F - 5 R S S5 v i (] (st
PSR HUE R - (#TWO0410111) [Code : A1, A2, B, C, D]
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P IE S IE P T AR E S A W (B AR B . (HO TP TT
f& - (#TW11510127) [Code : A2, B, C]

If you have two positive numbers, a and b, and you take the square root
of each and then multiply them together,it is equal to the square root
of a times b. (#US10730121) [Code : A1, A2, B, C, D]

To find the product of the square roots of two positive numbers, you

can multiply the two positive numbers and take the square root of their
product. ( #US10730113) [Code : A2, B, C]

(2) Code30: #4 15

ix® @ ¢ 7 code A (FA/product) s ¥ # Z code B (i T~ {3/the
positive square root) ~ C (48 F+/isequalto) ~D (= B/two) H ¥ 2 -

[E R L

—(EFFRSRAVIESL - RS | {EFFARSFAVIEREYRE » A 2 (& IEEEkE
R BIMESEREE - (#TW11510168) [Code : A1, A2, B, D]

T {18 TE ey TE S AR AH e 2 12 1 SRR SR i Wi {18 1E i 3l 1% =~ Sy
TR » (#TW11410105) [Code : A2, C]

HAEA W E R - S (E BT A IR Z 1R > PR 31

(EAI IR E RHER | (#TW11310103) [Code : A2, B]
Multiplying the positive square root of two positive numbers aand b is

the square root. (#US10130109) [Code : A2, B, D]

If a and b are two positive numbers, then the square root of ab is equal
to the square root of a times the square root of b.
(#US10330105) [Code : A1, D]

(3) Codel1l: ## 4 1.5
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2z H ¥ ¢ 7 code B(& - {2/the positive square root)» ¥ & z C(4p
Flisequalto)~ D (& B/two) H # 2 -

IR

R (] TE B P 5 AR SRR B S s R (i IE B i A 0 AR SR -

(#TW11610139) [Code : 3, C]

BB IE S AR B 5 — [E BB TF - TR 2 SRR A I — IE 2B
FEIVIESE AR » (#TW11510141) [Code : C, D; 72]

If aand b are both positive, then the two following expressions are
equal to each other:;a) The product of the square root of a and the

square root and b.;b) The square root of ab.
(#US13220119) [Code : C, D]

(4) Codel10: #4 1
sxB ¢ ¢ 7 code A (F#/product)
B4

B WE AR AR IE 2 R IE- R - B (E [ESE T IRAHSEN S
ZAHE - (#TW11510111) [Code : A2; 72]

When you multiply two square roots the answer equals the square root
of the product. (#US11410127) [Code : A2]

Two positive square roots multiplied together , equal the square root of
their product. (#US11720130) [Code : A2]

(5) Code40: {4 05

f® @¢ 3 code B (& & - {2/the positive square root) ~ C (g k- /is
equalto)~D (& @/two) H ¢ 2 -

[E R Ll

A(EEE > H P RA SR E SR SRR IR -
(#TW11410125) [Code : (]
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(6)

(7)

—IEBYIEP AR B S — IR B BV T ARAVSERA - B I By SAa
TESEJTRAHIE » (#TW11410146) [Code : D]

When you take the product of two positive square roots jt is equal to
the square root of the product of those two numbers.
(#US14720104) [Code : C]

Code4l : ¥4 05

B¢ #s Bodec i P ki w e § code A(F#/product)-code
B (i & = 2/the positive square root) ~ C (g k/isequalto) H ¥ 2

B4

FREE—AARTE —FE RIS —
FREE —AARSE = F RSN

HIERE (#TW11910119) [Code : A1, C]

The product is the answer when you multiply two postitive numbers
together. a and b will be greater than o. | would then give the students
an example: a=16 b=36 sq root of 16=4 sq.root of 36 =6 6x4=24 which is
greater than 0. (#US15810160) [Code : AZ]

A and B confuse people, use numbers. Square root of 4 times square
root of 25 equals square root of 100. (#US12820102) [Code : A1]

Code70: 84 0

By R Ty AR, AFRNE > 2 AE § code A (H
/product )~code B( &+ = = {3/the positive square root )-C( 48 F /is equal
to)~D (& B/two) ¥ thizfe— B

B4 s
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When two numbers are positive, the product of the square roots of
each number is equal to the square root of the product of the numbers.
(#US14820102)

Given two positive numbers, the product of their square roots equals
the square root of their product. (#US10330102)

If you have square roots of two positive numbers, the product of the
square roots will be equal to the square root of the products of the two
original numbers. (#US12210101)

(8) Code71: ¥4 0
B P R B P A R AR L
54 >

aHWIET > b AWIET E a Ml b MEESEEE— - 5 REHERE —
{ElE+ - (#TW11510114)

FeIFor TER,  E AR ERRCE TRFERZER &L -
Z N[FsSRIE— e i A 50 HHAVEE —HRAY - (#TW11610134)

A—EEEARTFEEN - B —RMMIEEE > RS EE T -
<FRSREEII R > < (#TW90910102)

(9) Code 72 : # 5 453%

AFTT A B G LR RO e+ NIREE b agsiE o M
R P AT B K B it Code A~Code D ey 4 0t R8T 3 305 B
KEF R B AFH e B2 F e M ERELE T ma o B ry i
BHF AL VeI P Code72 #5m » ol e & T3 T34

PR RPN AP Bt TR R TS F SR
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[E R Ll

PO {IE T8 P T AR S W IE SR P TR
(#TW11710104)

The product of two positive square roots 1s equal to the square root of those two
numbers. #US12820105) [Code : 72]

B > B JfF & Code A~Code D i3 Bt fFIB 30 4 4.2.9 -

4429 HEPRHES

R Bk B
1% iR
A % times
product 1 R LN multiply
1s the same as
gk e o o
_ E it is equal to
is equal to
get the same answer
IO TN 0 SR SN
1T = 47 taking the square root
1= = ’}: EF'S ’F{l %};U g q
the positive square root .
p d 15 radicals
, , one number...
gl - B...¥- B
another...
two
a,b a,b

F424 5 A BRFICH P &30 RePa A o2 2 WET T4%
S%rv’J W REFIL AT R S product’ g 2 3F o FlELane R T2 0 H
B B R A S P S e T ARA I o BT 8% B K
FRo2 cx s Tk o @ 2 MG 19%%-2- ¢ 5 “times” o " 3k 11 /“times” 5
FHR T, P HBd wmame 385 TAf (times) B> - B4
Bt Tk Mimes™2 % > ¥ - BRI E MR A TR MftimesT2
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oo R EFOAY P E - H - BN FRFOTEREZR o 1B
2B DAy Mproduct”shBim JofF o B M2 s i TApgk T Ak s
“multiply” » & 5 £ B0t 6] & 5 T2% ~ 49% o 1B 4 chitiE o 220 T
o [“product”ic L i ¥ B¢ ¥+ fe r Tk | [Mtimes” 7 e & F BB W
KEFRLPEPREAUFREEE > TG RBPRDI BP P (PR)

R o

80

0 O~

% N
: S ———
20 \-/\

# e ek /s equal to”rx B =T E 2 2 “is the same as”~“ it is equal
to” g FFoetEd TAZBAE %5 TA % (isthesameas) B
A itisequalto B” > ;e Bis g v > B HF 4 2 - H NI E o

B BEE -T2 TEN ~“itisequal to”EF R ®F - L7 L 17
i MR e g R B e B AR B e gt b T BT 2% the same
as”~“itisequalto” ¥ % 5 p ¥ 2 7E° Mg R gL LB AR F S

< & EE e g ¢ (technical ) #F % K> FERITFM o L F
Bl &3 57% 37%crminm 5fr it (7o 47 e B 0 L G FF TSR (p
<.05)-
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FTET= P T2 49 T B35 | - “taking the square root” % 37
[EsFdg e - EEE0F - 8T 1 T3 3 /“the positive square root” &
BB TR F PR A o @ - T 1T 243 ) f“the positive square root” <
B 5 TR Mradical” e B FokE 0 R H 2 - B TP 5L SO
€ #HE 4 k> T5 | /radical”® & vt T & T 2 42 /“the positive square
root”{ £ F EMP 2ngr o £ ZRE G 50% ~ 20% B FETAE T
PR A M FRER (p<.01)c BT - HeHE TR
BA BRITNL AT RG> HY Fda g o mE S R
Zrrgi hipen TR T2 43 /“the positive square root” % % > 8@ > &

AN E R pERetieg T T 24T ) /“the positive square root” Bk T ¢

|

ol

i

o

B T /“product”§ & F# 5 (p<.01)> # R F|EFE- H4F

T3 B /“two”™dT= " - B...¥ — B..., /“one number...another...” ¥
BiFe? g 2 cnde it TA Bl Ko ARFNIR L - B- Bk
Bdio MEOEESHER - 7% T3 B #, /“two positive numbers”
PG a b PIREFATH NEL T PRI OEESFE o
A 14%mon R R T AR 0 F R IR F RS (p<.05) 7
38% o

24210 5 RA BRRARERNAT Y F4 7 BT FT
R E O E RS L 64% BEFER A B R RS 7 E ] code 30
Sho s (L 39%; 2R 41%) B KR :MgJ Ao
T34 2 - > X3ty T g% & Tap, B2 - » iFY
AP A e TR N REPIEEER > DHRA T FN o pib
4 1 3 code 20 chBkw frir AR F S E R (L% 1 31% 5 2R 16%)

?@?¢ﬁﬁﬁﬁ@é%§%%§®46%%?ﬁﬁ*%iﬂﬁﬂﬁﬁ

\4
R
T

R

b=}

“W

=

W
P

i
=

=
o
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#4210 TR EAT URPRAEERT ) 2§ HS

& #H p it R

EHF 64% (4.3%) 50% (4.0%) 14%"

Lo ARELY andeE 5 AR
p<S5ep<ilo

() BEE THE 2 BERHEN
RET T URAEIEBEEFS LA RS

P [
IR
(b) 4% 77 e iz Bt » m LB KE 4 LFFT B st > FaT A RE

/—é'éht‘ hE53 Irll “ F;\.‘»fvb &ﬂl ﬁl{mrqi IB? Fﬁ_,ﬁg T\{’ IFB :‘—a I ﬁ g’ﬁ t;ImI—";d o

i ES A G g R o FEA I
REEH B Pxen 3 e d

A EGapE- =T34
EER ) BB

B - g4 EL gt - g
)N

L

Ch

X
C.$§cw&w%@*&%*
blde s V2 xV/3=16" % Ch

‘L%?il/oq_!r;;ﬁ Ky it o
D. #frﬁ”') B At > - FRe - IR
et ERAEDLL
E. o feifen— 300 Bie 5E 2
EHPE A ) k| O,
B2 F2 M %o

4y

Ch
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FXRA

(b) If you do not want to change the statement but want to teach students to
understand it, please choose from the following the two most effective

teaching activities and explain why they are effective.

Please check two most effective activities and explain your reasons

Teaching activity

Most effective

Reason for effectiveness

A.Thoroughly re-teach the concept of

“algorithm for square-root multiplication”

L

B. Guide the students to read the statement,
and meanwhile substitute actual values
into the objects in the statement. Write
step by step the corresponding

mathematical expression of this statement.

Ch

C. Give students corresponding numerical
expressions of the statement, such
asv2 x V3 = /6 and ask students to

describe it with words.

(A

D. Decompose the statement into parts, and
explain the meaning of the statement part

by part to students.

L

E. Ask students to start with a part of the
statement and gradually expand it and

then judge the relations among all

mathematical objects in the statement.

(A

EEAF €2 F A A ik

4%

Sl SRR 1
WEFRE Y R T FT
TEH LY OREEH
ik A E R R FFT

-
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¥ EREFS

KRKE 42 REEF
A RE W

N

ﬂJ\

»Hp
poi7RF

SR TLIRR AL 0 kA o

PR EIEEET

IRk engcit o #

B KA

IRy




AL 5 T 2T PR 5 AL 2 MFEBOG ¢h(b) | 48> % - # & KBk
KK ADEL SBRELR? FNHEF4 > T2 S5 ZH a6
RE SES A SR S S 5 R A C AR S e
Bisd o AR 0 jiak;;ﬁqy%h-g—;%gﬂ; CHET TR I R

2 R B AR 2

1 £ $RhE R
2421187 > LA FRGF AFE VDT S KFFEFB A B
B3t AL B ST o JH R B ARE AP TR
gk Bl RA G HEF O SEE > A R N EhEE 5 £ A A
GEAEA > p e BN RSN g K TS B2 AL KSR
TP ALY s AR KR SRS

CEERRS T e T EERESE TE RS ST ER R E.

ﬁ%ﬁﬁ%@oﬁﬁ’ipiﬁm’ﬁﬁﬂﬁﬁ”“”’@ﬁﬁﬁﬁ’%
HEZRNHEARE S LARF Y PR 2 FRFORERS G
AP o e SRR R AHTF o GuLiE o KA > EELL DL

AAPERY o TRE O BEE T 0 AT N LEHE AR e
oAl it 4 (content-oriented ) w & ¥ > @ 2L £ T B HF F T o e IR

Al st 4 (thought-oriented; Hsieh, Lin, & Wang, 2012 ) »

204211 REEEEY F A
t % iR kSR

KEEH A 9% (2.8%) 16% (7.5%) 1%
®EEH B 84% (3.8%) 64% (5.7%) 20%
®E 56 C 56% (5.4%) 38% (10.9%) 17%
%8 %6 D 23% (4.4%) 39% (6.6%) -16%
%8 %6 E 17% (3.3%) 26% (4.9%) 9%

LU AEELY dhdicilE A HREECE o
*p<.5 ° **p<.1 o
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FEEHDSFFEEE L AP RE RN 8 B s B
P o B VIR BERE AR AL BE Y e R
Hlrie A A s B enh Tk oo a4 Pt @Al 0 FHE A EEFL RS
(SR A ISP Sl R gl - = Jf%ﬁ%ﬁt’ #F AT 4 oM ILFRIE T o
% W - IR T (#US14720102) =z« It is important for students to
be able to break apart statements and make sense of it so they can do the same

with other algorithms of statements they may come across in the future....” %

B R RE R D i k- BRI o a0 £ 4211 K
Tk AE T A AR R R T B Y MY R ] R F R
o AFREIROLRAITETEFE o

Gd o §ATE N ST R E Y KE AR B BE B E W
bl e LR A S DB b LR A FEE KR T A S

£LE

oy F“
3

b

F=1)

REFGCTLI Y ROV IR AFIETF T pdo &
GRS o ARy E R IR F2 p e d N 5V2XxV3=V6n
BAHEEF e Tl TA B fecht T2 IR > &5 B Bk D
LTIk Ap 2 Hg o HE P o F 7 <o e LG ALiE Y K
ST R ER S HE SR o] R IR kg SRR Y
6T%F E ) E BT e b B E SR N T E T g

2
D6URI R ¢ B Al B S Bt G L L R A e
Y 75 B gens S IRA 23 B R AL 2 e |
3F ol e A o

REFF ARG OER FL AL EPRFREEL FaFF A
LT F e ERFOIMENEETFT > KEFH ADELR N

BEMEDRE o d £ 4211 kg o £# - FRER N KFFE a0 B0
g e
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TFEERE- BREFBEO0S A KFE A BRREHEEFIRAA
4212477 o A FRAKE RS TR Er VIR LB IR
*sb*‘m?ﬁ%‘fmﬁij ’T'jﬂ.*‘f'*‘iﬂ

4212 TR Er» vuBRLAEAMBEET 20 B EE | 2§
¥ &

4 EQY S #ci R

ikl 62% (2.4%) 65% (2.6%) 3%
Il 3EEE Y ficid S HLIER o
p<S5eTp<de

(2) BEBE THamprser 2 wEKEN
PRI 22 3T 28 3 13 RN REIER it

1. 3P #cif

PP FER (2 ) A0 Auif o AR5 T2 RERMRFFHALE
MFES06(b) |- 4675 = # » & FBhw fF & #1E 2 hd B 30 o8 5 P
PU AL o AT FE L IR R wﬁWFMA%%§&§%€%§%
LR LFRCTA L R
KHE A Y a2 HF o A GO Behn T REH o 2a BBk
ML T2k B AT T E@LFELIRAT 2 HEFT oo

REEFHEBE R

=N

v

2. BB KL w § it

%fyﬁwwwmwam%;mbﬁw€ FIRAF S PHEE S o
KELZD ~ > F4tEEFT O aKE P 2 LA o - §977 o AR
* ”ﬁﬁ%ﬁ‘i@%ﬁ%ﬁ&rﬁﬂ% CREEFTRE ARG
et inF R 2 BE RF a4 LR LA B R RN E o AT

iR - S o F RN KRS A TS B RBISE s .
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e

= 7Jj+

fyde

R

\v
i

\ d

AR R - & R KR R AL i TR

FLE AT R 0 - IR R RO TR ST T
KEER 2 G T E | R E i 4 2B i TR S k7 1

W BAT S S BRI BB RO FE TG TR #
Rt e o % %A8 i 2 (8> 2 d £ ® TEDS-M Bp#fis g1 0T
RILZ SadB A > 2 A BB ERSL B & 113%hﬁ§(gwmw~%

EDPTE E A BEA L PV HEEZ Ty B (T A RR K

A
P HEA o BES A F RGBS NPT IR KT A E B RKE S

3}
W
(#::)
™
E&i

O IS 2z, YT s KE 2’ 4 . 2 5=
R o Ao HER R R G R B AR S R i
L

R ER NI RELE S PF L E S SRR NS

S FG k “fug'ﬁ 8 Bagw » A BN £ 7o B BoRIFEBREREZHF VY
B8 B o & BHED KDY ET ED] 2 Rccnpdg 0 Bk ©
ABDRELEY AR e LB R AR T B F RO K
FPent £3 &% I~T7 8 g » > RFTE € 5T B IEF IR G o R
B BHIRB o BB AT AR T F o N SRR S 0 ¥ G BT RS
FILFE | G 0 PIRAEL ST B g B ik E 1

g ¥R, FR
OB TR AL R 2 YRS gAY

g R R
ERga MAFEL S Hpmat t ikl T BEkiE > #2054 > 28
i bilde 4%‘«H'*?’féwﬂﬁié‘i‘i%ﬁé&%‘f#w Pl AT 53 H L i

CEAOA T R REAABT KL EREE A 2T 2

7
EE t“ﬁf«rz‘%‘?’?%ﬁgjé%ﬂﬁvﬁng%é 77

Wi
p
=
o
P
-

Wi

b B gy R REF AT DT F L R AP R TR
L o BRI R uz’réwﬂ 37 %45 it & % F]F hp i@ (quotations;
Patton, 2002 ) > A318L¢ 7 335K F' QIJ?IEFFm-ﬁ MERE R s T L g
Gasd 8 BN (G )o

(1) CodeO : &5 3F 3 +at
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‘“\

PR B ALY RF R g R I T i
ERAA BT RRRIF A MRS T R L A A LR
VR R SN & S e

iR 3 At 2 B 3 4 enis

Bowt gefr bt BB G o MATIF L e Fhb i A
AEBERE TIIRST
(#TW11510141) » @ — B 3 > & 7% # & it “help the students to read a

BB FE iR 4 o i

mathematical text” (#US13420105) » “teaches students to extract meaning from
statements” (#US12820114) » i& ™ “learn to understand what the

statment[statement] means” (#US12120105) °

W2 G it BB 0 S M~ PR

B JpT il s | BB SO CERE IR ETT - AR AT RE LR
ARt - I = LS J(#TWI0010110 ) # @ » § »a Rk B 3F 3 i
& i §T 4 & 4 “be able to translate what they read into symbolic mathematical

notation” (#US31920105) » & [ {LA#Eis | (#TW11410143) o

47132 F foit 2 B 3F 41 ik 4

BEEFT A BN TR SR ERSFR A 2R
B BRI d o B PR G e S KF R R EE 4 “learn
to decompose problems” (#US10250102) ~ “be able to break down definitions to

understand what it is saying” (#US13420101) ©

&% oty 4

% BB E e g 4T '«LB%‘« TR B2 T8 A RIS 5 0 Bl
3 OREE T RE FH & R A 2 “reinforces the use of math

IS

vocabulary words” (#US13420101) ~ “be able to properly utilize the statement”
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(#US12120105) » & 3 “verbalize” (#US10130109) % “writing” (#US10730121) 57 95%

4 o

(2) Codel: FeerRi iz s » 8 § 2430 R S ILf2
HE R S RS T ek 8 S AR Y cA R S UE S
SRR s B R A FY g o B PORE TG B

oA HE T RE LR

WRCET IR G HSE T PRBHEREA (H#TW11510107 ) indc 8 & 6 £ 5 »xeh
¥ & ?”‘Jf%ﬁ 4@ 3 0 7R e 0 ¥ & i “focus on problem one part at a
time” (#US11410131) > 11 " ERAREHEE D[S 109EZE ) (#TW11610153 ) > gt > T LE
e — (TR E TT— I RAVP SR EGEE 5 E ) (#TWI0810103) » ~ “less

overwhelming” (#US32320109) ©

a3 Pk A BRI B

B — BRI BT REFIREATIRE 0 R E A G vk
B G e NSRRI A IRE S ) (#TW11410162) » 48 #&
W - 3 SR EERNIPA B Pl > 5B AT S
BERE S o MAE RS > £ TS (#TWI0810104) ~ M4 E |
(#TW11410162) ~ " 538 | (#TW91010105) ~ “put them back together”

(#US32930111) > & @ s “understand the entire statement” (#US15810103) ©

(3) Code2: #433 hiisc
AN T E T T R S Ry
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B JEE R i 2 MBS B ¥ - 95 TR (#TW90510105) Tk
£ (#TW90810104) ~ " JTH 5 (#TW11410159) ~ “lengthy” (#US13420109) % - i
R b e e R ) TRRIAGE > M IR |
(#TW90410111 ) °

i 3]

B E JEF Ay it - N BCE 3T % Mk % “the complex statement”
(#US12210101) TSRO M | (#TW90910103) > & B3 i 4 TELRE
RO ATRE R A F AR R ) (#TW11510107) ° 28 @ - S0 BRwn Jf 9734 2 cn [ 47

Fe MR R &R P RFE- HIFHA N EF

%

BH HFF Ty 2 BeH E T Bk B8 TSR (#TW11410154) -
Pias TEEZ LB TYRSIT BN R(E ) (#TW113101013) > #=
P F o] F T K F 6 DRGNS AR ) (#TW11410146) 0 B

% “Itis easier for students to go from concrete to abstract than trying to teach

=

3

them only the abstract” (#US11720130) °

(4) Code3: i~ Fi&H 2 HKEF 7R H EHE LK

FRBT KLY EEF T KE SR P G se®d o R T
B BB ARE o 8 Akl @ TIRAL | (#TW90010110) ~ T &I |
(#TW11810104) ~ " #HE | (#TW11410169) ~ T it & 5 (#TW11510158) ~ M 454

(#TW11410172 ) ~ “relate” (#US13420109) ~ “connect” (#US12210101) ~

“correspondence” (#US11520109) % R oo B YpFE v o A F B 4
v FAa e H B A e g N AR P kY Y B Tt

fo Z Hcerig B -'—4 ERE R NS L i

T T i

209



FOA BT KT IL A EE T KERE Y T RIRTR R A
(#TW11410125) & “take the statement and relate it to the expression”
(#US13420109) » #-7 “build internal connections between the words and their
meaning in math symbols” (#US12730101) > @ & {8 & & B d i F et § 4 12 (232

DRgE 2R i o

IR r Tl T T

v

PWABBDREFRZ FLRFFEHLZ 900G 2% 2 LF 07 44
“look at the statement and actually substitute in number to help them see

whats[what’s] going on helps them make the connection” (#US14620105) > T I

FOtFIEE H#4E | (#TW11410101) ©

> Gl WER AR B el

BB R OFTAR  FRA T - B B KR T L KE
BB 2 g ook B ) LA B EER AR SO AU R R B4

(#TW11510106) » " —{ESZ B —EBIIE 5 (#TW11410169) © i 8B FiF i
Bi2P > REAIGFoEEL&IT - JFEITERR L A IO

AP HLAE 0 P AR TR e

(5) Code4: H 1w BEB e F it HEEH2LEY

AT fffﬁ\ T RCET ST PRI B R - BRI S # PR
s 2 g(éf Qgg%ﬁ{,nbﬁpégﬂlmﬁ*q%hﬁyﬂig . iz
BATREIR o A kP ERBT RS E @ “help”EBF 0 S

TS

V"J—L%é’?‘%’gf’?ﬁ&ﬁ%%#ﬁﬂ ,h;&mﬁ‘}u 1E‘.)\LL‘LE_V—;I °

e g ‘«!—J“‘ RS A %TE”’ g4 Wﬁnﬁiﬁ B2tk X
Pt B B T HEFIRT 0 5 FHETEAER T
(#TW11810104) > #] 5 = ¥ “believe that typical students learn best by seeing
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examples of the actual statements... the students can see how they can just plug

values in to the statement, and then it starts to make sense when simplified.”

(#US13220119) » @ * T FHEUER T2 A LB R0 | (#TW90410111) °

BB FEFIL S By TR F A IR & 0 blde o #US10250106
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o

“I think that the more the students can work with it themselves, the

more they will own it. It is easy to watch someone else do something on

the board, but to work through it themselves will allow them to grasp a
better understanding.” (#US11130125)
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#US10130118

advance students. it is challenging to not to see.

#US10130126

A words representation of a function will most likely
assist students whom have higher reading understanding
and cognition. If given as an introduction, the statement
would probably be beneficial only to the higher achieving
students. When used as support to another method, it
would be beneficial to all students

#US10220105

I find this representation most suitable for secondary
students who have a firm understanding of the concept of
a function. I find this to be most appropriate for this group
of students because the verbage may cause confusion in
younger students.

#US 0230103

This is most suitable for advanced students who are in
classes preparing for mathematics courses that include
Calculus.

#US 0230113

When first giving the definition so that students are
presented with the formal mathematical definition and
then are provided with the pictures or other ways to look
at functions.

#US10250101

Proficient to advanced level students. Students should be
introduced in more concrete ways first, and then they can
be introduced to the abstract "words" representation.
Teachers should allow students to create their own
"words" first from their experience.

#US10250111

Highest level

#US10250129

The "words" description is for an advanced level student.
The student must be able to process the actions of two
variables in their heads for this to make any sense to them.
They would also most likely have to visualize some sort of
example in their head or make one up on paper for this
work as well. I would consider this to be pretty

advanced thinking.

#US10330103

Upper level mathematics. This description is very abstract
and students must have a concrete understanding of
functions before providing them with abstract

7




representations.

#US10520104

sophomore. Freshman students still have the mind set of a
junior high school. I have noticed that they can't
comprehend what most statements mean. I always have to
explain it to them.

#US10620103

I feel an average level of student would be able to
understand the "Words" representation of a function to a
certain extent. An average level of student would
hopefully have built up their math vocabulary and the
"Words" representation would be clear to

#US10620107

High School. The terms are used in "logic" which students
don't (typically) fully dive into until Geometry. If [ were
teaching middle school Algebra students, I would still use
words, but I would not use the definition above for the
reasons previously stated

#US10620111

I think that the "words" representation is more suitable for
students who can easily interpret mathematics. It is hard to
read words and visualize what they are saying, especially
because math can be pretty abstract for students who
struggle with the su

#US10720124

I would use the words representation for all levels. How |
explain what it means would be different for the levels of
understanding.

#US10730102

Any level, because all students need to understand that
mathematics is more than just making calculations with
numbers. It also involves using written information to
make mathematical decisions.

#US10730108

I would say that this would work for 8th grade because
that is a definition they can use in high school and it
requires them to clearly state why it is a function.

#US10730110

I think it could be used for any level of student given that
you aren't relying soley on this representation. If it is just
this representation, then possably a higher level
mathematics course (algebra II) would be suitable, since
they would have addressed it earlier in their math career

#US10730114

More advanced students can visualize what the words
represent better than lower level students who may not
make the connections to what the x and y values represent.

8




#US10730122

Advanced level students would be capable of using to
words and representing them visually to show they
understand

#US10820112

After students have been introduced to functions another
way. The wordy definition can be overwhelming to
students who are just learning the concept.

#US10920108

Algebra 2

#US11120108

I feel the "words" representation can be beneficial at all
levels. It depends on the students' ways of thinking. In
general, a higher level student may understand it better,
however students who are less visual and more auditory
type of learners would benefit from words

#US11130102

Freshman. I think it is good to give actual definitions
and than start to break it down into what it means and how

the definition makes sense.

#US11130103

Any math level. There is no mathematics vocabulary

that needs to be introduced in that representation.

#US11130107

It would be suitable in a higher level class, along with
other representations. I would not give this definition

and move on without further explanation.

#US11130111

I would say words are most appropriate for students with a
higher ability in mathematics because they have the
mathematical linguistic knowledge to break down the
statement and make sense of what the statement is trying
to say.

#US11130115

Higher level, since most of the lower level students I teach
have difficulty with reading/comprehending.

#US11130118

It depends on the student. But, generally, a higher level

student would learn this best.

#US11130119

higher level such as pre-calculus or calculus.

#US11130122

It is suitable in all levels. In a lower level you would not
start off with the words representation, but you could build
up to it.

#US11130126

The "Words" representation would work for the average
student since most students can understand mathematical
concepts when they are represented in a language they are
familiar with.

#US11130130

middle to high level

9




#US11220102

Entry level but with students with a strong command of
the language it is presented in.

#US11220103

Algebra one, the students need t learn the words that go
with the pictures they see. This is why they have such a
hard time at higher level math classes.

#US11420104

I think the "words" representation is most suitable for
more advanced students because it is harder to
comprehend than a visual representation.

#US11520101

average student; gives a definition or description to it

#US11520105

Advanced because they would have more reasoning skills.
Less advanced classes may do better by seeing the actual
picture or table.

#US11620102

an honors class, the learning capabilities in an honors class
will most likely be more advanced

#US11820101

Students that can learn from lecture, put words into
symbolic language and create an equation from it.

#US11820102

The words representation is best suited for students at a
higher abstract thinking ability since it is much less
concrete than the picture or symbolic representations.

#US11820106

I think that the words should be explored during the
normal y=f(x) functions, so that the students can have the
words as well as symbolic. Teaching it by itself does not
allow students to fully see how the words turn into the

symbolic representations.

#US12210114

higher level students

#US12520106

High school- Students should not be introduced to the
"words" representation until they have a developing
understanding of a function. Students at a beginning

level can easily become confused by this.

#US12710113

advanced mathematics students, comfortable with
equations and familiar with algebra

#US13020108

I would use that with more advanced students because
they will be more well equipped to apply the statement
and understand what it means.

#US13020109

It is more suitable for the higher levels. Many of the lower
level math students need a visual or more of an

explanation then just a definition. Wordy explanations can
be confusing. If lower levels are given both the words and

10




graphs they may be able to grasp the concept better

#US13020110

yes, because it is one to one and onto. or every input has
only one output and every output has an input

#US13030104

10 or 11th grade. The terms/words "one and only one" and
"correspondint"

#US13220102

Little above average, because there are no pictorial
representations, just words and most students need to
visually see math to truly understand

#US13220107

The words representation could be very confusing for
most students. Its wording and vocabulary are very
technical, and for this reason, I would only use this for

students at an advanced level in high school (if at all).

#US13220111

higher level. they can analyze the words and pull the
concept from the words. words are more abstract.

#US13220116

I wouldn't say that it is more suitable for one level of
student or another, but rather it can be explained while
using one of the other methods to introduce the concept.
Without something concrete to attach the words to it
makes it difficult for this to be conceptualized. If any
learners could right away, it would be students with higher

level math skills.

#US13220120

Higher level secondary students, because this
representation requires the students to take in the words
and conceptualize their meaning in their own mind. There
is no physical manifestation with this representation to
help the students understand more clearly what is going
on. This type of thinking would be best for students who
can think critically and visualize things at a higher level.

#US13240102

more advanced students because it's more abstract

#US13240107

For a higher level student. Lower level students have a
greater difficuly with math in words and they are not sure
what to do with it.

#US13420104

Middle to high because they are older and it is less likely
to confuse them. They are less likely to need a visual
representation.

#US13420112

everyone who can read and comprehend

#US13420116

A standard level Algebra one class can interpret the

words. Lower level students, in my experience, are
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much better visual and kinesthetic learners. Auditory is

not the way they learn best.

#US13540107

Words seem to be more suitable for older students who
have already seen the material before. When introducing
it the first time or working with younger students, pictures

and visual aids tend to get the point across more.

#US13540124

7th or 8th grade...

#US14020103

I think that this is suitable for all students in that they have
to know that each x input can have one, and only one
output, otherwise it is not a function. This concept has to
be communicated in one way or another when teaching

functions.

#US14320106

I believe that it is most suitable for junior level students,
cause by that time they can understand the concept.
Students in lower grades just don't typically have the
mental capability to understand that

#US14420102

I think it is suitable for any level of student. It just

depends what type of a learner the student is. If they are
more of a visual learner this representation would not be

the most suitable.

#US14520104

I believe it 1s suitable at all levels, but all students should
be shown various examples so that all students will
different learning styles will be able to conceptualize what
functions are.

#US14520108

advanced level because students must know how to write
the function from the words. This requires analytical
thought.

#US14620102

more advanced

#US14720105

Advanced, because most students need examples.

#US14740104

8th grade and 9th grade

#US14740108

any level student as long as it is accompanied by an
example.

#US14820101

This would be appropriate for advanced high school
students. I think that this idea can be taught to students
without having to use the aforementioned language and
students can still gain an understanding of a function.
However, at the college level th

#US14820105

mosrt advanced students, because it can be confusing. 1
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beleive students need more concrete examples still while
they are in high school, visuals and manipulatives

It is suitable for students with a higher level of vocabulary
or ones who have previous experience with a lot of word

#US15220107 problems. Some students with a lower ability but who
are oral learners may benefit from the "Words"
representation.

#US15810108 Yes, it gets the students thinking

4US15810112 I think for higher level of students because the higher the
graqde the more they can read and understand.

An advanced student because it is difficult for students to

#US15810116 understand the word definition. It is to abstract for a
student on grade level to process.

#US15810120 This question is confusing to me.

Middle to Higher level students. I think this because visual

#US15810124 or kenisthetic methods of teaching usually work better
than "words" at the lower level.

A student that understands that something will happen to

#US15810128 that number, and that numbers can be represented by
numbers.

#US15810136 Do not teach secondary

#US15810144 advanced

#US15810156 advanced
I think that it wold be suitable for your advanced

#US15820102 Pre-Algebra or Algebra 1 students in general. But I
would be for teaching it earlier
This works well for auditory learners. Student not

4US31920102 n.eces.sariy at a higher 1eve17 just those wh.o learn best by
listening to teacher presenting the lesson in a lecture
format.

#US32330104 don't know

#US32340110 I would say that it depends on every individual student.
mid to high achievment w' math. The other concepts have
the advantage of being concrete with examples (like the

#US32360127 table or formula examples) or have the ability to be
pictorally representative (like the corresponding
numbers/grouping arrows example) older

#US32920104 I think this would be most suitable for a middle level
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student. I think that a beginner would get too confused.

#US32920117

Late Elementary students may have the understanding for
the concept above. I believe that not all students will
understand the concept but it is important for the advanced
students to get itroduced to the concept when they are
ready for it.

#US32920121

Advance Algebra

#US32930102

the word representation is for use for more advanced
students. If you used this representation for beginning
students, I feel they would get lost and not understand
functions at all.

#US32930107

Any, because the "words" can be further explained in
order to make sense to the students. For example, the
teacher could use the vertical line test to help clarify the
"words."

#US32930112

I would say 9th-12th grade students. They may have some
type of a background with functions, as well as understand
the x and y values.

#US35620103

?
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#US10130109

C. Concrete, numberical examples may help students see
that the statement is true. Describing with words
provides an opportunity for students to articulate how they
are thinking about the statement and verbalize the process
used.;;E. Relating the statement to previous knowledge
about multiplcation and square roots may help students
make connections among different concepts and help
them to better understand.

#US10130117

These to activities encourage students to reason through
the idea on their own, instead of simply explaining the
idea to them.

#US10220109

b. allows the stdents to see why the statement makes
sense, giving them a real equation and letting them see
how it works.;c. takes the equation and allows a
situation for the student to take responsibility for their
learning. They are now explaining to others why it makes
sense, why does the statement make sense. =~ When
students work to explain or teach they can really grasp
and understanding by making their own connections to the
topic discussed.

#US10230102

I want to know if my students understand what they are
doing instead of just doing operations with numbers.

#US10250102

These two examples would be more effective because the
students would see the results. The more the students
learn to decompose problems they will learn how to
evaluate different expressions and have skills to go about
solving different problems.

#US10250106

I choose answer b because students need to see a concrete
examples of words in math. Sometimes the most
concrete example you can give them are numbers and
symbols. I choose answer ¢ because if students can
explain a math concept in their own words I know what
they understand about a concept and what they don't. 1
would also show some picture representations.

#US10330102

I choose B because a lot of students learn better through

22




examples and practice. I choose C because it lets the
student be involved in the defining process.

#US10330105

B and D are the most effective because they force the
students to examine the relationship presented and to use
trial and error to test their theories of why it would or
wouldn't work. These strategies use self-discovery as the
main tool.

#US10330106

I choose C because it will help model the situation and 1
chose D because it will help students to better understand
the meanings of the words and their relation to one another.

#US10520101

If the students attempt to explain statements in their own
words and using numerical examples, they will need to
think about what the statements are really saying.

#US10520105

Students may have trouble with textbook representations of
numbers and relationships. Usually, looking at the same
problem with numbers will help it "click" in a student's
head. Asking them to put it in their own words can also
help other students who are struggling to understand.

#US10620108

Replacing foreign words with numbers can help turn a odd
algorithm into something the students can grasp.;;By
starting out small - students can grasp each smaller concept
and then string together these concepts to understand the
big picture.

#US10720103

These two are the most important because it first and
foremost gets the student involved in the meaning of the
text and the mathematical relation. They have to dive into
the problem to make meaning for themselves.

#US10730105

I find that when I can see an example I can make a small
connection to build on it. Once I see the example with
integers then variables can be added and taken step by step.

#US10730109

These two are most effective, because it involves the
students thinking for themselves. The other choices deal
with you, the teacher, telling them what to do or giving
them options. By guiding them or giving them little hints,
they can work hard to try it out and solve it for
themselves.

#US10730113

Option B still promotes student reading and analysis, but it
gives them a more concrete way to think about the
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algorithm. Specific examples help illustrate the way the
algorithm works, but still working with the mathematical
definition helps students move from concrete examples to
generalizations.;Option C is a simpler variation of option
B. Rather than working with the current complex
statement, students can create their own definitions based
on what they observe with concrete numerical expressions.

#US10730121

C practices the students writing skills and E asks them to
break them down and put them into their own words which
will help them learn it themselves.

#US10730125

I think that I would combine the above statements. I would
substitute numerical values and then walk the class through
an example of the algorithm. I think that these are most
effective because the "theory" of the algortithm is removed.
Students prefer concrete examples so that they can walk
through the algorithm.

#US10820119

Both signify the importance of each characteristic and what
the stand for individually.

#US10920101

Many middle school students have a hard time grasping the
concept of variables. By showing multiple examples and
having them substitute actual values themselves, they will
understand variables and the concept of "algorithm for
square-root multiplication' better.

#US10920105

Help the student break down the information and process it
in pieces rather than give them all the information at once.
Then give them examples that will help them understand
the concept.

#US10920109

I would start with part c. I think it is effective because it
provides the students an example using concrete terms so
they can translate the words into the math. Then I would
have them do b. This is very similar to ¢ but it has the
students make the example. I think this is effective
because it has the students create an example that helps
them understand the algorithm and keeps it in concrete
terms for them.

#US11120107

I am not sure

#US11120111

I feel that both b and d would be the most effective
teaching methods because 1 it provides modeling for the
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students and 2 it correlates the mathematical statements
into terms that can be more easily understood by the
students.

#US11120115

Giving students a chance to explain mathematical
equations in words provides a chance for them to apply
their language to the sometimes unclear language of math.

#US11120126

Often students, particularly in the middle level, struggle
with math because it seems to abstract. Using actual
values can make an abstract concept feel more concrete for
the students to visualize and manipulate.

#US11120133

I believe that it is very beneficial for the students to
substitute actual vales in and writing out steps. It helps
them see an example to the statement. I also think it is
helpful to break the statement into parts so they can focus
on the understanding of smaller parts before they decipher
the meaning behind the whole statement.

#US11130106

The reason I chose these statements is because I like
guided discovery for my students. I feel both of these will
accomplish that.

#US11130110

I would use "b" because it breaks the concept down as well
as allows the students to discover the use of the concept on
their own. ;I would use "d" because this links to the literary
portion of math. It would be beneficial for the students to
speak through the concept to be able to break it down and
understand it.

#US11130114

I feel these put the statement into practice and the students
will see how it 1s applied and gain a better understanding.

#US11130121

Students need to work with examples to better understand
the major concepts.

#US11130125

I think that those two would be most effective because you
are having the students describe and work with the concept.
I think that the more the students can work with it
themselves, the more they will own it. It is easy to watch
someone else do something on the board, but to work
through it themselves will allow them to grasp a better
understanding.

#US11130128

Examples encourage students to develop a relational
understanding.
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#US11410131

Students can break down statement and focus on problem
one part at a time.

#US11520102

These are the most effective because it takes the students
step by step in solving the problem.

#US11520106

I chose these two because it helps the students think for
themselves and get through something they didnt
understand. In these two I dont just give them the
information, I let them analyze the given algorithm for
themselves.

#US11520109

In b. the step by step writing of the correspondence
between the statement and the math form will enable
students to make the connect with something they are
familiar with to something that is unfamiliar.;In d. simply
braking the statement into parts

#US11620101

Giving kids more examples, especially allowing them to
create the examples and work forward works best for
overall understanding.

#US11720117

Option B is most effective because this allows them to link
the definition or algorithm to the symbolic representation.
Option C is much like option B. Doing both of these will
help students develop the concept of the algorithm.

#US11720130

b. It is easier for students to go from concrete to abstract
than trying to teach them only the abstract.;c. Students
learn better by discovering and verbalizing their
discoveries

#US11730117

One is teacher-lead, the other is student-lead.
Dependding on your class situation, either would provide a
nice starting place for an explanation.

#US11820107

They allow students to explore and work through it own
there own conceptual and procedural. Students will be able
to see and understand the method better.

#US12120101

Each of these activities utilize examples, which are very
effective in math. The more tangible I can make a topic to
my students, the more likely they are to understand them.

#US12120105

I would like for my students to be able to learn to
understand what the statment means and then be able to
properly utilize the statement.

#US12210101

b. gives the students a chance to develop their own
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understanding with examples of their choice. They can
connect the statement to the mathematical representation as
they go. ;d. allows the students to look at the complex
statement in smaller parts that may be less confusing. Also,
an explanation of the meaning may allow for better
comprehension based on number sense.

#US12240102

I chose those two because can understand actual numbers
and situations quicker than variables.

#US12520101

This way I will be able to take them step by step through
the statement so they will be able to understand it.

#US12530103

If students have difficulty understanding abstract concepts,
I find that those students learn well through concrete
examples.

#US12710128

B. By substituting values for the variables, students can see
the concept in context. Using numbers helps to show how
one expression can equal another.;;D. Some students may
understand the concept in context but cannot grasp what
the statement is saying. By breaking the statement into
easier to understand pieces, students can gain an
understanding one bit at a time.

#US12730101

The original statement was incredibly dependent on
mathematical jargon. By guiding students through the
jargon, giving concrete examples of the meaning of the
statement, they can build internal connections between the
words and their meaning in math symbols. ;By having
students then describe the algorithm in their own words,
they are forced to build a personal understanding of the
process, which helps them to internalize an intuitive
understanding of the process.

#US12820102

Variables are confusing. Use them last

#US12820105

Students need to see examples of concepts being taught,
and be able to discover there own conclusions. Afterwards,
be able to explain it back to you, thus illustrating
knowledge.

#US12820110

by working with actual numbers students can clearly see
what operations are taking place, and also discover the
validity of the algorithm

#US12820114

Choice b is helpful because it teaches students to extract
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meaning from statements and represent it in a mathematical
language. On the other hand choice ¢ shows the
opposite...how we can form a statement from a
mathematical expression or equation. By practicing both
ways students will assimilate better both the mathematical
representation and the meaning of the statemnt involved.

#US12820118

The two methods allows students to have a greater
understanding because instead of dealing with the abstract
they can use application nature. Students get confused by
using variable as compared to numerical values that
already have real known solutions.

#US13030103

Just as you would break down a word problem into easier
to understand pieces, I would break down the statement
into parts by explaining each part (d) or by having them
rewrite it as numbers (b).

#US13220101

C. Giving the students a concrete example that they can
mathematically verify and asking them to explain it in
words will force the students to make the link they were
missing. Its like working backwards from an example, to
an algorithm, to words.;E. Instead of tackling the entire
statement at once, by gradually expanding on the statement
as students understand, the students will build upon their
understanding at each step. If the students are not
understanding one step, as a teacher you know you can not
move on and you may correct their misunderstanding.

#US13220106

C. Since the statement is unclear, it would be good to
give the students a concrete example. It would also be
good to have a student explain rather than myself.;D. b and
e have the students try again to interpret the statement
themselves, which is not a good idea for such an unclear
statement.  Rather than just reaching it over and over
again, the lost solution of those left is to break down the
statement and better explain what it means.

#US13220110

Step by step representation which ties the mathematical
concepts along with critical reading of the algorithm are
important skills for the students to learn. Letter ¢ will be
effective because it involves the students in thinking and
explaining, rather tahn restating the statement for them
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#US13220115

These two options address multiple types of learners:
visual, auditory, interpersonal, and intrapersonal. This
helps suit the interests and needs of a variety of
personalities in a classroom.

#US13220119

I believe that typical students learn best by seeing
examples of the actual statements. In choosing option (c),
the usefulness of the statement is very clear. By choosing
option (b), the students can see how they can just plug
values in to the statement, and then it starts to make sense
when simplified.

#US13420101

c. Since the students understand how to find the product
using the symbolic representation, they must now use their
own knowledge to create a description in words. This
enforces writing across the curriculum and it allows
students to explain their thinking. The students rewrote the
statement so that they understand it instead of the teacher
creating another statement they don't understand.;b. It is
important for students to be able to break down definitions
to understand what it is saying. This reinforces the use of
math vocabulary words. It shows the connections to what
they know so that they can learn verbal representation.

#US13420105

These methods both help the students to read a
mathematical text. They will need to know how to do this
when you, the teacher, are no longer guiding them.

#US13420109

According to the previous question, the students are
comfortable with the expression. Answer C allows the
students to use prior knowledge to relate the statement to
concepts they are familiar with. Students will better
understand something in their own words.;Answer D
addresses the lengthy statement in smaller individual parts
that helps explain each side of the equation. Again,
students can take the statement and relate it to the
expression they are comfortable with.

#US13420113

students always seem to be confused when variables are
involves, so taking the variable out and substituting real
numbers into the equation will help them understand.

#US13420117

having the students practice understanding the concept by
substituting values they choose is helpful for the students
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because they like to see actual values to help verify
themselves that it is true. Once verifying that it is true for
several values, then they can practice learning the
algorithm given any two values a and b, and taking it one
step at a time helps the students gain the information.

#US13540102

Showing students examples with numbers means more to
them than using letters.

#US13620103

For b, I, with the last question, showed how I would guide students to
write out, step by stwp, the mathematical representations of the
statement using actual numbers for the stated 'two positive
numbers';;For d, I would slowly read the wording, explaining product
means the multiplications of..., if they already did not know, then read
the entire 1st part:;"The product of the square roots of two positive
numbers...".;I would then say this product,;with first letting one
positive integer = x & the other =y, of their square roots is:;

sqrt(x) Xsqrt(y)=x"(1/2)Xy"(1/2);(first pointing out sqrt(x)=x"(1/2)
and sqrt(y)=y”(1/2), individually); Then, I would read the 2nd part:;
"...is equal to the square root of the product (multiplication of) of two
positive numbers."; I would translate:; =
sqrt(xXy)=(xXy)(1/2);Then, I would tell them this (1/2), square root,
is akin to, in driving, the reverse gear to drive, and squaring is in
driving is akin to drive.;i.e..  (x"1/2)"2=x and
(sqrt(x))"2=x;Applying this rule, they may begin to see the idea of the
statement when I perform the following to it's algebraic
equvalent:;(1st part) [(x)*(1/2)X(y)]*(1/2)=;(2nd part
[(xXy)"(1/2)]"2;]1 tell them we can do this simply b/c the statement

says x(1/2)Xy™(1/2)=; (xXy)*(1/2);Since we
are squaring both sides, the statement remains true.; Then
[)N1/2)X ()] (1/2)=; [(xXy)*(1/2)]"2;becomes:;(1st

part(statement));(x(1/2) Xy~ (1/2))X(x"(1/2)Xy"(1/2))=;(2nd
part;[(xXy)(1/2)]2;(Ist
part);x(1/2)XxN(1/2) Xy (1/2) Xy (1/2)-->;xN(1/2)+(1/2)) Xy™N(1/2)+
(1/2))->x 1) Xy™(1)=xXy;Since I left the right hand side alone not
to overly confuse the students,;I know show them how to simplify the
right hand side now:; [(XXy)N1/2)2-->(xXy)M(1/2)X2)-->
Xy)M(1)-->xXy; Thus xXy=xXy!;And reversing,
sqrt(xXy)=sqrt(xXy) (original right hand side, emphasising with last

application the reverse operations performed, to both sides, does not
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change the equality of the algebraic and the original worded
statement.;Using actual numbers, like x=2 and y=2 or x=2 and y=3

and performing these reverse operations would reinforce the concept.

#US13540108

The theory or concept isn't always understood until
examples are shown to the students.;The concept as a
whole can be very intimidating to students. So taking it
apart and showing that working through the problem piece
by piece is from previous taught work.

#US13540129

They would be most effective because any language issues
would be cleared up and there would be concrete examples
for the abstract explanation.

#US14210113

I think that students need to understand one concept before
they can understand another. Therefore, in order to
effectively teach each child in your classroom, problems
need to be broken down piece by piece.

#US14520105

yeah

#US14520109

B would be effective because you are breaking the
statement down and showing them what it actually means.
C would be effective because the students would have to
think of how they would state the algorithm. It would
helped them to remember better.

#US14620105

I believe that when the students look at the statement and
actually substitute in number to help them see whats going
on helps them make the connection. Then after they are
done doing that 1 believe going back and decomposing the
statement helps them then see what they are missing.

#US14720102

It is important for students to see how algorithms work
with real examples. It is equally as important to have
students explain algorithms in their own words so they
have a deeper understanding of the topic.;It is important for
students to be able to break apart statements and make
sense of it so they can do the same with other algorithms of
statements they may come across in the future.

#US14720104

Makes students think beyond the teacher just telling them
that is how it is.

#US14820102

When students do not understand what the statement
means, it would be helpful to explain it by using the
mathematical representation and write it in their own
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words.

#US15220102

By substituting numbers, the students still might not
understand the actual statement. If they are able to break it
down and figure out what each word means, hopefully they
will be begin to learn the languange.

#US15520103

I feel like students would relate to these the easiest.

#US15810103

showing the students each step and putting in real values
shows them how it actually works. they need to see it.
It also helps to break down the statement and make sure
that they understand both parts before they will understand

the entire statement.

#US15810147

Helping them break up the question and take one part at a
time will help them come up with an answer

#US15810160

By replacing the values with actual numbers the students
will be able to see how they relate. ;When you break a
problem into pieces students can take each part and then
compare.

#US31920105

Math is tend to become obtuse in formal english. Students
should be able to translate what they read into symbolic
mathematical notation.

#US32320109

I think it would be easier for the students to parts of the
equations plus it's less overwhelming.

#US32350102

I feel that these are the most effective as they require the
students to evalaute the statements to discover what they
mean instead of just trying to show them myself. These
are much more constructivist approaches.

#US32360112

1 don't understand

#US32360126

Breaking down the statment and using real numbers makes
the problem tangible to the students. By using a couple of
different examples with different numbers and getting
similar outcomes, it will be easier for the students to get a

grasp of what the statement is really saying.

#US32920108

If students do not understand I feel that when to give them
step by step representation of the statement and they follow
each step for each problem they will evenually understand
the concept.;;I feel that it is best to start slow and add on to
each step. You have to understand each step and why you
are doing them to fully understand the concept.
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#US32920112

Because students need extra practice. Also, by breaking it
up into steps the students are not overwhelmed and can get
comfortable with certain portions before overloading them.

#US32930111

The students will be able to understand how the numerical
values conincide with the variables in the statement. If the
equations are broken into parts, the students will be able to
understand them better and than be able to put them back
together like a puzzle.

#US35620102

The reason I chose these two is beacuse it allows the
students the opportunity to see real examples which will
allow them to better grasp how the concept works.
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#US10130109

Multiplying the positive square root of two positive
numbers a and b 1s equal to the multiplication of the two
positive numbers and then taking the square root.

#US10130117

If a and b are positive numbers, then square root of a
times the square root of b is equal to the square root of the
product ab.

#US10220109

The square root of every positive number is positive.
Therefore, when multplying the square root of one
positive number by the square root of another positive
number you will find the answer to be the same as
multiplying the two positive numbers first and then
finding the square root of the product.

#US10230102

Pick two numbers greater than zero and square root them
each. Multiply them together and you will get a number.
That number will be equal to the product of the two
numbers.

#US10250102

When you multiply the value of two square roots aand b,
the resulting product , c, is equal to multiplyingax b,
then taking the square root of the product c.;Therefore,
square root of a times square root of b is equal to the
square root of a times b

#US10250106

When positive square roots are multiplied the product is a
square root of the factors.

#US10330102

Given two positive numbers, the product of their square
roots equals the square root of their product.

#US10330105

If a and b are two positive numbers, then the square root
of ab is equal to the square root of a times the square root
of b

#US10330106

The product of the positive square roots of two positive
numbers is equal to the positive square root of the product
of the two positive numbers

#US10520101

The square root of a positive number "a" multiplied by the
square root of a second positive number "b" is equal to the
square root of the product of the two numbers.

#US10520105

For two positive numbers a and b, sqrt(a)*sqrt(b) =
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sqrt(ab). For example, sqrt(2)*sqrt(3) = sqrt(6). Use
your calculator to check this result.

#US10620108

A positive square root times another positive square root
is equal to the square root of two positive numbers

#US10720103

The product of the square roots of two numbers is equal to
the square root of the product of the two positive
numbers.

#US10730105

If a>0 and b>o, then sqrt(a)*sqrt(b)=sqrt(a*b) or sqrt(ab)

#US10730109

If you first take the square root of two positive numbers
and then multiply the positive solutions together, it is the
same as taking those same two positive numbers and first
multiplying them together and then taking their positive
square root.

#US10730113

To find the product of the square roots of two positive
numbers, you can multiply the two positive numbers and
take the square root of their product.

#US10730121

If you have two positive numbers, a and b, and you take
the square root of each and then multiply them together, it
is equal to the square root of a times b.

#US10730125

If you have two positive numbers a and b, then the square
root of a times the square root of b is the square root of a
times b.

#US10820119

The product of the positive square roots of two positive
numbers are equal to the both the positive square root of
the product and the two positive numbers.

#US10920101

If we multiply the square roots of two positive numbers
we will get the square root of the two positive numbers
multiplied by eachother.

#US10920105

The square root of the first positive number multiplied by
the square root of the second positive number equals the
square root of the product of the first number multiplied
by the second number

#US10920109

Multiplying the square roots of two positive numbers is
the same as the square root of the two numbers multiplied
together.

#US11120107

I am not sure

#US11120111

The algorithm for square-root multiplication states that
when a and b are both great than 0, then following is true:
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the square root of a multiplied by the square root of b can
be rewritten as the square root of a multiplied by b. For
example, the square root of 3 multiplied by the square
root of 4 is equivalent to the square root of 12

#US11120115

(sq)a +(sq)b = (sq) (atb)

#US11120126

The square root of one number multiplied by the square
root of another number can be found by multiplying the
two numbers together and taking the square root of this
product.

#US11120133

When you multiply the square root of two postive
numbers together, it will equal the square root of those
two positive number multiplied together. For example, the
square root of 9 is 3 and the square root of 16 is 4. 3
mulitiplied by 4 is 12. This answer is the same answer as
multiplying 9 and 16 which is 144 and taking the square
root which is 12.

#US11130106

The product of two square roots is the square root of the
two positive numbers' product.

#US11130110

First, we cannot have a negative under the square root,
otherwise we'll end up with a non-real number. So if we
multiply the squhare root of a number by the square root
of another number, it is the same as saying the square root
of the multiplication of both numbers

#US11130114

If the square roots of two numbers are multiplies together
then this would be the same as the square root of the
product of the two numbers.

#US11130121

A and B > 0, such that the square root of A times the
square root of B is equal to the square root of the quantity
A times B.

#US11130125

If you have two positive square roots you can multiply the
two numbers under the radicands and leave their product
under a radicand.

#US11130128

In order to multiply two different square roots (of positive
numbers), you can multiply them under one square root
symbol.

#US11410127

When you multiply two square roots the answer equals
the square root of the product.

#US11410131

Positve square roots of two postive number = Positive
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square roots of the product to two postive numbers

#US11520102

The square root of 'a' times the square root of 'b' is the
same as saying the square root of 'a'x'd', only if 'a' and 'b'
is greater (larger) than zero.

#US11520106

When you multiply the square roots of two positive
numbers together you get the square root of those two
positive numbers multiplied together.

#US11520109

If A and B are greater than zero then the square root of A
times the square root of B will be equalled to the square
root of A times B.

#US11620101

If we multiply two numbers and take their square root,
that would be the same as taking the square root of two
numbers and multiplying those two values together.

#US11720117

When all numbers are positive, and a square root number
is multiplied by another square root number, the product
is equal to the square root of the product of the two
numbers.

#US11720130

Two positive square roots multiplied together , equal the
square root of their product.

#US11730117

The product of any two individual, non-zero numbers'
square roots is equivalent to the square root of the product
of the numbers.

#US11820107

The product of two postive square roots sqroot (x) *
sqroot (y) is equal to the positive square root of the prouct
of the two positive numbers sqroot (xy).

#US12120101

When multiplying positive square roots, the product of
two square roots is the same as the square root of the
product.

#US12120105

A and B are positive numbers. The square root of A
times the square root of B are equal to the square root of

A times B.

#US12210101

If you have square roots of two positive numbers, the
product of the square roots will be equal to the square root
of the products of the two original numbers.

#US12240102

If A and B > 0, /A/B=/AB;(/)= square root

#US12520101

The product of the square roots of two positive numbers is
equal to the product of the square root of the product of
the two positive numbers.
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#US12530103

Compute the positive square roots of two positive
Then,
compute the product of the two original numbers and find

numbers. Find their product (answer 1).

its positive square root (answer 2). These two products

will be equal (answer 1 = answer 2).

#US12710128

When two numbers are both greater than zero, the product
of the square roots of each number (finding square roots
then multiplying) is the same as the square root of the
product of the two numbers (multiplying the number, then
finding the square root).

#US12730101

Consider the positive square roots of two positive
numbers M and N. The square root of M multiplied by
the square root of N is equal to the square root of MN.

#US12820102

A and B confuse people, use numbers. Square root of 4

times square root of 25 equals square root of 100

#US12820105

The product of two positive square roots is equal to the
square root of those two numbers

#US12820110

multiplying the positive square roots of two positive
numbers is the same as multiplying the two positive
numbers and taking their positive square root

#US12820114

The product of the square root of a positive number with
the square root of another positive number is equal to the
square root of the product of these two numbers.

#US12820118

Use perfect squares to demonstrate the concept. square

root of 4 time square root of 9;  If we get the square root
of each number and get their product we get 6. If we
multiply 4 and 9 and then the square root of 36 we also
get 6. Hence the concept that the product of the square
root of a and square root of b is the same as square root of

ab, for ab>0.

#US13030103

If you take the positive square root of two positive
numbers, a and b, and multiply them, the result is equal to
the square root of ab

#US13220101

Given that a and b are positive numbers, the product of
the square root of a and the square root of b equals the
square root of a times b.

#US13220106

The product of the square roots of two positive numbers is
equal to the square root of the product of the two
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numbers.

#US13220110

When we multiply the square root of a positive number by
the square root of another positive number, we get the
square root of the product of the two numbers.

#US13220115

let a and b be positive numbers. The square root (a) x
square root (b) = the square root (ab). In short, the
square root of a x square root of b is the same as the
square root of their product.

#US13220119

If a and b are both positive, then the two following
expressions are equal to each other:;a) The product of the
square root of a and the square root and b.;b) The square
root of ab.

#US13420101

For a product of square roots with numbers, a and b, that
are greater than zero, the following algorithm for
square-root multiplication applies: The answer, called a
product, to the multiplication of two square roots, sqrt a
and sqrt b, is the square root of the multiplication of the
two numbers a and b, thus sqrt ab.

#US13420105

A square root of a number times a square root of another
number equals the square root of the original numbers
multiplied

#US13420109

you start with two square roots that have positive
answers.; When you multiply these two individual square
roots the answer is one square root with the two numbers
multiplied together underneath it. ;The answer of this
square root must also be positive

#US13420113

The positive square root of a number multiplied by a the
positive square root of a second number is equal to
mutliplying the two numbers then taking the positive
square root of the answer.

#US13420117

if given two positive numbers a and b, then the positive
root of a multiplied by the positive root of b is equal to the
positive root of a multiplied by b.

#US13540102

If a and b are greater than zero ( so there isn't a negative
under the radical) and radical a x radical b = radical
ab. You can multiply a x b and put their product under
the radical

#US13540108

a*/2 x bA(1/2) = (ab)’(1/2)
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#US13540129

As long as neither of the numbers is not a negative
number or 0, the product of two separate square roots is
the same as if the two numbers were multiplied and then
the square root was taken.

#US13620103

Let's use a very simple example using actual positive
numbers. ;;Let 4= the 1st positive number,;and let 4=
again, the 2nd positive number;;then
sqrt(4)*sqrt(4)=sqrt(4*4);which is: 2*2=sqrt(16);

Does the left hand side equal the right hand side?;
2*2=4 and sqrt(16)=4;
positve squaret roots of two positive numbers, 2 and 2, or

Therefore, the product of the

sqrt(2)* sqrt(2)=4;indeed is equal to the positive square
root of the product of the two positive numbers
sqrt(4*4)=4!;This rule applies when the two positive
integers are the same and different.

#US14520105

yeah

#US14520109

Muliplying two square roots of two numbers is the same
as taking the square root of the two numbers mulitplied

#US14620105

The product of the positive square roots of aandb,
where a and b are positive numbers, is equal to the
positive square root of the product of a and b.

#US14720102

When you multiply two positive square roots, you get the
same answer if you multiply the two positive numbers,
then take the positive square root.

#US14720104

When you take the product of two positive square roots it
is equal to the square root of the product of those two
numbers

#US14820102

When two numbers are positive, the product of the square
roots of each number is equal to the square root of the
product of the numbers.

#US15220102

The square root of a times the square root of b is equal to
the square root of a times b, where a and b must be greater
than zero.

#US15520103

The square root of two positive numbers multiplied by
each other will be equal to the two numbers multiplied by
eachother and the square root taken after.

#US15810103

If you took the square roots of two positive numbers and
multiplied them together you would get the same product
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as multiplying the numbers together and then getting the
square root.

#US15810127

I don't know I am not math minded.

#US15810135

a and b Greather than O;times the square root of a by the
square root of b

#US15810147

The result of the positive square roots of two positive
numbers is equal to the positive square root of the result
of two positive numbers.

#US15810160

The product is the answer when you multiply two
postitive numbers together. a and b will be greater than 0.
I would then give the students an example: a=16 b=36 sq
root of 16=4 sq.root of 36 =6 6x4=24 which is greater
than 0

#US31920105

A square root times a square root equals the same two
numbers multiplied inside a square root, provided we only
consider the postive square root and both numbers are
positive.

#US32320109

IF you multiple the square roots of two positive numbers
(greater than 0) then the answer is equal to the squar root
of the same numbers multiplied together then sqaure
rooted.

#US32350102

If a and b are positive numbers than the square root of a
times the square root of b is equal to the square root of the
quantity a times b.

#US32360112

1 have no idea

#US32360126

If you multiply the positive square roots of 2 positive
numbers it will equal the same as the positive square root
of the product of the two positive numbers.

#US32920108

Not sure

#US32920112

a is great than 0 and b is great than 0 therefore the square
root of a times b is great than zero

#US32930111

2x2 =square root of 4x4

#US35620102

If I take two numbers, take the square root of both of
them, and multiply them together, it is the same as
multiplying two numbers togeth first and then taking the
square root of the new number of product.
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