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A study on the impact of mathematical writing on pupils’
learning performance in mathematics—a case study of

two fifth graders of a primary school in Taitung

ZHENG LU YI JUN

Abstract
This study explores the learning performance of two fifth graders
from a primary school located in a remote and rural area in Taitung
County using the case study method as a tool to examine their
understanding of mathematical concepts and their presentations of
mathematics once they were taught mathematical writing skills. The
research findings were as follows:
1. Expository writing skills:
S1 has tried to give a detailed description of how a math problem
was solved by offering a number of representations and an
explanation of the overall concept.
S2 has made progress in solving math problems effectively and
efficiently, while creating drawings so as to clearly convey his
thoughts.
2. Able to find faults in math writing:
S1 is capable of identifying errors and listing convincing reasons
for the math problem at hand.
S2 is capable of identifying errors most of the time, and tends to
explain the errors with formulas as examples.
3. Problem posing as a writing skill:
S1 knows how to use equations effectively and is able to place a
math problem in a context.
S2 knows how to properly use equations and is making progress
in giving descriptions of a math problem and using operators to
perform mathematical operations.
4. Summary writing skills:



Both students use examples to illustrate what they have learned
about mathematics. S1 employs basic concepts and mathematical
operations in his math writing, whereas S2 tends to use
operators to perform math operations before he learns to
combine math concepts into his math writing.

Learning reflections:

S1 has shown little confidence in learning mathematics, whereas
S2 exhibits confidence in the learning process.

Both have enthusiasm for mathematics this is connected with life,
and are able to reflect over what they have previously learned.
The guide to mathematical writing proves to be helpful for S1 to
keep his learning performance, and improves S2’s mathematics
performance.

S1 is capable of organizing math concepts and placing such
concepts in real-world contexts, in order to present a series of
interconnected mathematical concepts. S2 has a tendency of
trying to understand math concepts through mathematical
operations learned via experience without fully comprehending
the key ideas in mathematics.

Keywords: mathematical writing, learning performance, remote

and rural areas
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B E A R Pk F - R R LR o AT % 2 $5(1997)

SR W{fﬁﬁﬁﬁﬁﬁﬁﬁﬁili Ry F e iR L
WAL B A SEEEL hE B A R P S B EE

SR (1997>ﬁﬁgﬁigf@ﬁ{gﬁgiﬁﬂéﬁéi— A A VRGN S
Pt R A BT REEENEY PR L wEE SRR
Teriptdrie AR - F 2 AR FHRE BITEEE JR @ISk LERT
grvehp s ga S H L p e iR ME  HEL BT EG L&
L7 BiEe-ARaiFRir? EELRRAL FHEPA T B e T RS kA e

IREAE A L dEd ~ L ¥ % (Borasi& Rose, 1989 ) -
FEaZ o BEREIHEY FREBORS L A2 E B LY B
B s B S AR R G R R AR g T L B A
BivenimagEiry o MR FY F L FEF o 0 EREWE Y 2 jEad
W o
(=) &F | iTehrt i
% W#¥F %7 +5 ¢ (National Council of Teachers of Mathematics » # £ NCTM)
(1989) 45 1B (T B F i £ &+ H - 1@%@175 Fed B v F O A FCN A
BELIRIEFTOFLFFRIFL LY RE - NCTM (1991) pl 4 B iF
B F A HEFEYFER DL FFE AR B TR LM R
F2 L bgtp e oy WeonlcF ot (T8 L R EF A G % il
CF BRI AR REFT ST E AR TSR R AR Y o &
AEREFREH - T REERIThs i 2 B4 REF 2 fF A F TR .
nE2EY KT 5
(1) B2 B wadB@@Hp 2 7 LA 5L RE DT BEF L
P EFTER G Bs ks FELEE 4 #-H S v (Pugalee, 1998; %

N+

= > 1997)
(2) 82 LB el & 206 A NEEH B2 6 R FIE > D4 2 SR AL
AR A F A RN o FA PR FRITTEF S A F Y EF R E G
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B en® & Bre 4k (Pugalee, 1998; #kz B > 1997) -

() FA2VAERTzBEVHREFN) 6 x> 2 REDp ¢ HF g
LZREEY T E pRE G 5% 0 i (Borasi & Rose, 1989; Pugalee,
1998; #.z p > 1997 ) -

(4) &3 VHREEREFT > %3 2R REDF L PR &Y G ¢ (F
i > 1994) 0 » B I aGE P REoE 45 2E o ¢ (Miller, 1991; k%
&~ 65 0 2005) -

(5)imaeH 24 L4 e & 4 {53k 304w(Pugalee, 1998; R 4~ 1§ 48 #2005 ;
PlAEid 0 1994) -

(6) eF& 4 bz ind 5% ~ F ~ Al T8 REF - Bop F 2 0y B onled
TR B AT e i 23 i (Azzolion, 1990 ) o
2EREFRE S 5

(1) SF&EF R0 1t = 252 o FY HFPFORZERE X @877
e R R R L B 4 gk LA (Azzolion, 1990; Borasi & Rose, 1989; % & »
WA F > 2005 ; g @ > 1997 ) -

(2) RFFEEHEFHIT I EF2HLE > F2 AR Fd Kikhvr gz 827
T 5 REFeCBEHRE 2 2 and > k2§ 4 a5 58 ¥ (Azzolion, 1990; Borasi &
Rose, 1989; Miller, 1991; % 4 ~ $§4€7F > 2005 5 &= p" - 1997) -

(L FanTE 3 2 EFEF LA PG vl § Y =2z Fl41 - 1994)
3 afrd Id >

(1) Ragprd Benfdss » frd AR v ot Amf £ {25y 3 &9 2
eiE b] i B8 (Pugalee, 1998; #.7 B7 » 1997) o

(2) &5 5 v ¥ g foiFarisy 5 (Borasi & Rose, 1989; #.z P » 1997 ) -

CERENE = SRS EEFE A TN EX A HE TN
EAREN G R EEMARF R I pi g 2 EFFB 1 - Higan

FARYH#FN A RANEY ARER T F AR DY A4 § 3
WS BEFMAFARAE AT TERY P VB I - B
PEE ¥ fdilcne g a HAF A e i S FRRIWIT T g Ldp e

f
’F_&

4%

Nk

11



Hf B SFE T F A REF T BRRFE DM S T B
REFSEERFT [T PREFRELE I AFRIFREP 7320 1
WEEST S AEFAS IR R R E Y Son A B B F R T
2 BB R AGRE BR P A e ST A o
(=) &5 B ivaugdl
FASBRTRTLELZE EE 2L B AR B Y 2 LT
FI A B F AR L AR R R TA RAFRER I RARY BE T
BE BTSSRI R FP AN AR FamER L T RE AT kRS
PR RERBE - KEFFEE L B TEFERDHEFT RT3 Lol TREP
?P%‘?—%‘ﬁ:",ﬁ?;@, Ea g NN (Fap
13 Tl L a® A
(1) & ¥ % % (long-term writing technique ) * & T+ F ‘a4F - BLpEfl > £ 8
=3 7 AESE R A F (prewriting or planning) > & 5 § & i 4
HRLAT LAY HHBIFIRS NG DF N T AR ER CRFEFRIT
& % (writing or composition ) » B ¥4 #AHEF AT A F Eepi E A k> BB
i r BIFRE P k{8 F w8 £ 8 (revisionor rewriting) » &L B £ 2 %
FART A B R o MBIENN S 5 B E T A RS R IS S ]
4 aepp S R £ £ (Kenyon, 1989 ) -
(2) =4 B ¥ (short-term writing technique) : B is25 ¢ 3 7 2L 817> &
AVNUMARAE N RFERSIPMIRL 2 FH 54 p LT TR
ER7T O REBHEFA I AR DHET NEEEFME & ATk
TR F2 R E L was L BERAOR 2 Nk
(X ER T T T Rt
FPERVTEEPYNE R R XE (Kenyon, 1989) -

q.\

G NesR BN ARG P B IEN R

2. B (T bR A

(1) # =18 i® (transactional writing ) : ;ﬁd FT R F ol A F e R

Az FIMRIEA G P hs ERHEM B RIFAN G HER LR
~ % (Rose, 1989 ) -

12



(2) #4218 1% (expresswriting) : £ 4 A8 iFiEaE? FEEFELY > 2T
BAHEENRZAFY Pehk Lo RRBRF R BER T EF L 2 (Rose,
1989) -

3. i FONFLBKHE lcd B iF

(1) faf# 1+ % iF (explanatory writing) : & £ 4 w g #cE {2 4 ¥ 8- 7 eniic§ oo
ARG L RN A Fp iy FUR R R w FRE Bl
@ A Pﬁﬁfiﬁﬂ%‘fi BrEre AR OCKRFVEEL R T IEE L gtk s
BEPEERE Y i o F L FE T BRI RSREORE - - ERY
KpFo> WEFV TR A B N2 B2 QR EES A LREpF o RERE
i E 24 (Mclntosh, 1991; %45 ~ £ ®#& > 2005) »

(2) W455 8% (probingwriting) : B2 5 4 L 2|4 E 24 F £ 4 > T
JERE P cfRREEARY 35 ARt > TP IR o B Rt AR e I H B fRE
BB TR RS TS A P RGP I R AR R @ R

3) Y 34 B F (generating story problems) : & 4 42453 % il F X 5 A
FIRTAED A fERE RV B RE RS LR RN F L ER o
LRI S AN S S AU R S R R
PEA S L B FE LT 4 RS K48 4 (Mclntosh, 1991; Rl - §
R g > 2005) -
(4) BN eng it (summarizing writing) © & 2 A R E 5615 » BF Y #ET
HTE o BRI S AT E B HE- HF LAY @i § g4
D g PR 0 XIS RS 4 sk 4 (FIARE g 0 2005) -
(5) #% p & (journals) : B # ek JiF ok hRP RIS £ 85 2 B A g B
BRX > awufFHEEYEFDL o Y883 K RF o g w4 (Mclntosh,
1991) -
BER YRS A B NEE A b4 o AR ERF AT
BY I AROTR o TR R KE TR OE S FTER G G N o
AL HFEFREY FRRG L HE LR 248 S8 S B Fhlk
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FHBOEY Socheip 782 43 FHER T DRREFRL P25 0 58
BB BT 2R 4 ol AN B A il ok 9 T AR R Y NI
FEDERE BT NEFHEY I BRER T g § 4 L3 RE M
R Ari B gk LA S L i LAY TR AN T K
ALY R P e EFL LR R FHRFRELSF A AL EERTE
M R A RBERITREFS ARFRALEREY L aF Lo W EER
FohfcB g Yt e ERIFY ¢ ZUEEPRIRSOGA 110 BF 2
ARV R LS EERS DT K LA T RS S GRS F Y R

Pr =l o A A O

-

S T S NS T3

% W %F7 15 ¢ (National Council of Teachers of Mathematics > #§ # NCTM )
(1989) % " Curriculum and evaluation standards for school mathematics | ( #% #
g ) - # 0 dn R R RAE R HIT o f E - T B AR ke
WR Yo BJEH N~ EM A BREEC E S S S R R o Tt

1088 £ & titeht - ERI Al IS LEB ke P B9 R £ 8 4 fa s

A2 EF A i d o 2 R R F R R AL 2 R Ao fR AR A 4 e
PEER TR RE Y ATk IR A i X T et d Tl eh

o T ARG FIARE (1997) de e F B on A AL B B ITAHE F Y oM

I

P

(=) BiEfaf sk

PTG IEARLF L o - A E ARl e 50 B F A BRI B T
FRA?REPA? EAR? FEEEHA G L0 0 RS TTE R
FOIRInACHR (FREAT D char i (F P8~ 3R HE > 2000) o

Flower £ Hayers (1981 > 31 p ¥R ~ 3% %€ » 2000) #4453z ¢ 0
fTizir 5 @A~ 1T enb]+ > B d Tk - B ITRAR BITF il
= H et TRl 2 ¢ B T A d 2 F(planning )~ # 4#(translating ) ~

w Af (reviewing) A B iT¢ 2 FieiFeae
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134 (-4 v L P (goalsetting) » 2% p E v 2 49 B2
LA 2 i (gennrating) > #-7 % et & 4o e sk (organizing) 0 S E
294k R ITEFOREEG YT PTG -
SWAE I BITH A AFTRBICSP FLFRERAMOPFILEFB L -
poob s BITK AR E TR (FREAR 0 0 fRR T ESSR S BTG
uv—‘k Bl TR hizE o
@ Polya B % § & seendk M fRRE vk > ¥ BRREFARA 5o
1.5 f#3Z & (understanding the problem) : j¥ A 38 ¢ free it &2 A& > B3 &
¥ F R A o
237 %3 % (devisingaplan) : fRiE¢ 35 IR A2 &0 B B Ol T (A H R Eeh
AR -
3.3 7% (implementingaplan) @ & f#3i:- F 7 & £ F Tl fz o
4.w fif ¥ % (verifying the solution ) : 23T = & 7 7| e ¥ ¥ e hm sz - (3]
pEL® 5, 1991) -
%18 % 1+ 3 Flower &2 Hayers 1@ (54727 Polya ez 4gfrfz v L H L4
N 243 1 (corrrspondence) 0 Flgt B (T4 B GfRATE S ARG § Bk
Fugyilo
# 1 Flower ¥ Hayers sn i 4222 Polya sf# 38 fF 47 ¥ e £

Flower £ Hayers ¥ it ff 4% Polya i#42 ff #%.

# H - R Fo#x — B fA AL R
Fo b= AR

P = i i = Wiy

¥ 3 = W AE FEE e RS

FAL kR 3l f SRaE > 2016 -
(z) BieR @7 b4k

BAchAC TR R R A R R L S PR AR B4

15



BERAT L P 2N T NI B B A PR 2 F AT E o
A RRAT S IEE ¢ S A &2 ke s avahan s Flpt o § 4 g & et 2 4
g R TETE A NI AT L ik st R Eend BB et
2 G My BEAIRIET A4 Bt p L R L iE okend i o

Emig i % — F¢ (firstorder) e % 84235 5 £ B2 & #x> % = F# (second
order) «h% 4 EARFE T ABITA M T B TR &F 2 SHRKF DL YE

#2337 (51 p ¥I4£id > 1997 ) - Resnick #2 Ford (1981) 4 7 B {T5# ¢ 7 = /&

# fic © & {7 e (enactive ) ~ f# e (symbolic) ~ #2 e (iconic) » 2 0 8 17
FEETEIRERN AR R TON FELTER TS = A
B R (51 p AT 2 1997 )« B Y BB B B B Y IR iR R L fofR AR
BANd o ¥ BB A BP0 R AR R AEF R L T e RS A
o L

Bell ¥z Bell (1985) 4p A v %gé TR IT R v it i e g
wAE 0 e B ¥ T & 56 %S (encoding) Az Flpt g R HE A Y Y o
Shannon 73 L adZim ® g il L 7 SEERI LS8 I celh o @ B e
ML T EERAA R B R EROMLEERBERT TN EHRE TSR
BiEgr £l w RELEFREY o

BERTRNASIRA AT EETMEALBRZ o e BT Y
P AR r EW RS 1 E L p ik
(=) BTy

TF PE NI 0 Al (Artificial Intelligence) 4 2 & e BB A 3g > @ &
WAFL P AKRZARAIBR > RN 4P ¢ 2 ERAEFA T & &
WHORY §REFI LT LG REC A BEY SBBL LR 4w

TR AR T R o

B ARG BRGNS L AERME R RR T Fo T A
SEAC SRR 20 PATER A BHAGTY e 2w KEILL KF BN
CRIRTS R SR R VE ey R R PR TESTR R § RV TS
Wendcd o Miller (1992) 4 7 B (T 5 4 #8 ¥ iz > o BIESF 4 S A 2
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FRREARR VD fE04 ABIFY A REACE I HALALER
KR EF DL DR RPN F 0 LY i F LS P AR o o

Bruner i ILE Y 4D 4 A0 F 2 > KRG (kT 2o Vi &
NALYBFREY PRERP R EY BRI L hh e D% A

gy
4

FYFBRLFERLL 2 RFHPURZEFRE ¥ AFHERY 242D

F%fg, m ;jg_?f’ P R - W mPM:r-}ﬁﬁj_;—fg‘fal S AR B i ;" xﬁ_m’ﬁ Py
>
k]

(3l p 358 -1996) 4 T L AR AFET R IFY hFMEFLH N

HEE AT EHHNMEFIERL A T AR T A - E YT A

pRAREFLE

Y

e ¢ o LB TRARY > B4 A ETM L S s el AIT 0 L F
k=Q L _i;@rﬁ é’_i%ﬁ— —A:—Lf#, r—}?]ﬂ.b y 333\’@ ] ]E-;;?,_; A f’jl‘i‘f#ﬂffég‘f‘%

(w ) B ERs 308 B 15k R 4

Bk Ama 4 g p L SuAfE AR epiAac 4 o blded B RS Eap -

AFpe Y ~pe TR hFY S e i FRp L FY FlEa
SEVPEEA R (E525199%) Birn #E2MELE A4
FRBEE R MR Y R B S R 2 HE R R E S ¥
fERES BB AR LY CRERBLY BRSPS T

R

p g

REERENZ AT ARAA?EARPERL AR TIULE Y T KEF

ERUE - P S N RS cT g ST R I TR Ty T2 TR e

e byt %ﬂ;ﬁ%&i’?frﬂt%‘f = |E‘]§ﬁ;f";¥(§,r€n\:‘ iv»'?grl mﬁ*%{

R RN A = EE

EKEBRITRY ARFEBZEY $3¢

&ﬁaﬁﬁﬁﬁﬁ?%%ﬁW*?éﬁa’mww4wwv$nz@%&§

8RR B Y A st U - T A R B R R Y K
B BT A e o

“EFRITARFRY
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e B3 LFH enp o & LFHd e ik (Azzolino, 1990) - 4 L
FLEEHEFRFFYARAFY mone g BEFRTOmM Y g7 -1 57
EERITHEAPEY A - FY RR - SLELAHBITNF o T RApH
FeEE AT
(=) &FRITAF S G FY

BE BRI RDLE S TS EY Sc (BT % 52007 2 £ 2010 ; 3%
% ¥ -2008;# 7 fw % &% >2008; % P % »2016; Dougherty, 1996; Havens, 1989 ) -
BE BTN R anniond (82 5H02007) ££ 555 vm o 0 K50
B4 HEP Ll F RN - L KE T D (5502011 e i 02010 #A
502005) #E BTt F L B SR BEFL o8 3 AT HTE F
(Havens, 1989; t£% % » 2011; £ = § > 2011 ; # ok » 2017 ; 3% % & » 2008 ;

N,

¥+ %5 2007 ; 46 > £k 52008 FE@ R 02014 e s 0 2012) B4
BiEp L EEE TP REF NG OEE R T2 2 4 A S n - ILfi
4 (Dougherty, 1996 ) e

EERFLFRE Y FN? BAFAEY (# (FF452007: FB ko
2014; # P 552016 )o B (T4 » BB A% F > %‘:‘;ﬂww kp kg (% % >2016) -

2/ (2018) i P BARRE 2 AEHT R T Y B BN FRRS M

RAEFA LERHTPEERER FARS AR OF Y A5 oz @ (1997)
WBA DL -BBIE L ERITE- BRE @ EFRL BB IFF 1507 342
BB 4 ehfEiEa 4 o

Koo > A3 AL pNEERTHFINFY 53 T R Rk KRIXEKFER
rEEREF DT HAFY A g FF R - RRFNF 2 A AL
E RS- RKEnE S (38F 1 2008 ; MEY 20105 HE A 0 2013) - #k
FRIFEHFFFT L DE RS Mo T gp M (7P 2 1997) &F B iF
FH-FEL RIEFRTRENF I I RFRRI- LxF g2
FH-FHPF A eF RARTERMFLL (F F402005)-

B4 S L 4 SEERS G T8/ 2 (Havens, 1989; % &% - Bl# ¥ -
WAF > 20055 ¥ E > 2009 44 0 2013 HP 5 > 2016) - FiEHE G (T

o~

-\!’-
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SER RS ARk Je i R I = CRE NG N TR L TR g R
B IEL a4 ~pHE Ly (A% > 2005) -

FEEF R ITRRA A a4 (B R0 20115+ %2007 % B
oo~ R s ek > 2008 5 R R 0 2014 ) s ar A e 4 (#Fask 0 2017) o
Fauidhfitd @% L meaic® 37 2Ry Dok e % 248 4 o
A BIFP FARRASRE P (R R F 20105 OB~ RACH ek
2008) - 4 B EBT B ITRF i W FLEY B G oonnfR g k> EES
TR > LA A REE LT EAR R (Z2RT FES Y
#iF > 2005 ¥ £ %0 2007) - H A BB P (Ta i SIS AR aiE AR

\-J;

A FRREPE > i 3B © PR3 0% (LeGere, 1991) ¢

<

F
A ABIFSREY SRR MM EL T FEE R L4 P EEY
Kux e dgy a2 4 L2389 ﬁv%‘??—‘g (LeGere, 1991 ; # % & »
2011; 38 % & > 2008 ; #F %= 3 - 2013 5 1T > 2011 ) e B 4 A f2iafr4 op
PR REEY 0 R SRRATE S R T w4 (T 2010) -

W
i T U

FUREAZERE (BAHT PN RE2LTB I AMP A FER D
BEV PR BE AP L R F B H S (LeGere, 1991) - #H B (Fec g

BV of#A AT 4 HF R TRGAT L B A GE YT PR T
AEEH TR GFEE R e Ao g PP fRAR Y 4o LY 7 3T
PR FEE P X R fRA N2 HNEA S 2 S Bdom 28 4 $h ¢ adk
S LA SO QN N SRR G AT 2 S RS = ER & S
FROENHHEY o LGS ERT R FRep ¢ F Y (Borasi & Rose, 1989) -
B4 7 S ERE R Tk kiR e AlcS 258 e £ (Dougherty,

B4 5EL TRIEKEMAY S EEHRE S BES P4 TR AR D AT
BIEY 5B S A kG Wi NER B2 0 DB eRLY

HARBARNA (HFF 2011 - 5B BT & @ 84 428 Y P i3
F4r pe kAR B F R E R o v B4 2 LR
AEY PELRRA A A L PERAE T p e R ATt A F R

19



ﬁ’é ’ @%’/ﬂ fs ﬁt%\f’]ﬂhu ?ié‘ i B - ')51%&%‘3%% ]pL*;Fi » e 1’ 2t X ;;ﬁi;%f
2 /éi:”};—:—/”\i“ﬁjg“ EHEEERITF e P Eeng Y S5k

=

5 Tip & (Borasi & Rose, 1989 ) « i i ## < 3 3+ 0w AL ¢ § 2 ¥
e p F & & (Dougherty, 1996 ) -
FALTEFEE[ TN ABEYEL Y R HBRE A TR
PRAIEGEYELY R ANl PHFES A AT RS Y B
(5% % » 2008 ; LeGere, 1991 ) -

ﬁujﬁﬁwﬁﬁﬁﬁ&+%ﬁﬁﬁwﬁﬁzﬁMU%ﬂ%iﬁﬁggﬁﬁﬁw
AP CBARAAEAEHRPE MEREA XIANFyEFFRE KF B IiTh
FY AR EHFRIC] > FHHEF D THARP O P A& A HF Y 300 8
ERTEF Y HRE{RIRAELE g it omd BHBEFE £ R
de PR R A PR B R e RN AL BB HT B TE 4 B A gy
AT SRR RE S ERS PRI RAERABE  MRE
FEGT G RSB AR R FEREEARE T L § g ki 2 RN AL
BEERERES L ABFHE P nF Y kb F LB A DY Fir R
THEHEFR B E LR CEARERBARY NP LI G RNEY
BeF 4 AR S B EARE  S S AT o
(=) HEFER T BEFEYER

BREE D TR OB REOFA AL BT LR EAOE A EFR Y- &
}ENFE D (v 2010 58F % > 20085 #0485 2005) # ¢ B LA E A
Vg Y iEARIE P i@ AR F RS (M #2010 8% F > 2008) -

RN BRI EFRTRENFA AR EFERE L HE ST A
%%%ﬁ%«&%?ﬁ?i(%Q%’m%:ﬁ%ﬁwzmw RS 3 i
CETREY RESEY FA TV RAVRERIFE AR F LR (X
4> 2012) EERBELEERTEH DTS LG G AT L hd plF 4 MO0
BX-BERFOED R HERIrF R RS- LAREDFL 2 @0
TS FPEFR TR AHE L OERFER e RS P A H A

FREAMFEIEPER S FLNEY ERIL R TEER THEL OFY LA

’F.

20



Aj etk (FEA > 2013) R CRBZRIEFHTF 2 o SR - 2
wisRELsBEFLR SR F B IR S (PFEY 20105 B X e
2005) Bl n @ BT HET L ik F Y LR F o a B AmFFY
Bm SR HEFLL EKFpREERFE RN, ERBEEEFLR
B (S RIE A T S R ITHE L S p LR RF LR s g F (5
#4» 2010) o

BEBITREE L) by 230 PHEFEEGEORE X TR GL R
R her B2 0 G AT e P PR B Y F e R B %
PR PR TR S e F 4 HiF B EF L ek 0 & (Borasi, &
Rose ) -

PR ARSI BERT R ERY DR L KA A T (g e
2005 {9 A4 » 2013 ¢ HP ¥ 0 2016)  HE B TR A L F LA L SRE 0
A RBREAEY P PR R RS R MRS T REL(E
%&’NM%ﬁﬁpfﬁﬂgﬁﬁi%iﬁﬁvmmﬂ%,Jﬁﬁgggﬁﬁ
# B {756 (Borasi & Rose, 1989; #t4k % » 2016 ; #° #ak » 20175 fa ~ & » 2010 ;
#2010 A A » 2013 5 #5 4 % 2005) o

HEBTNRLE S HEEAR Y 24 (% 3FE > 2009; f* % 2010 ;
REE 22008) P S B IFEY ¢ MARRE S i Sk )t

HE

®
FRREA Al Fid T gHEY AR (PR 2017) B4 A8 ViERY &
210 5 (LeGere, 1991 ) -

FLETELSEERFTH T ARGy (FEFY 20105 g7ed »2012)- <
WoFA TEETR T FERE D ITantih (MR %5 2005) & el B T
FHONEFRIT-FIEER Ty B0 L2 HF RZ2PF L G- 20t ] (58
7 02008) A mFHHEE BITY v H- LG F 2 L ERE BT
EIRERE -SRI ¥ 3-8 NIy IARAE e A 3 S SEELE P NUALIEE 3 S0
LRI R A g A (244520125 e 20105 38% 0 2008
B & 4o 2005 AEEE 0 2010 HE P > 1997 ) ¥ 5 - Lt BlenF 4 AR ik
FRive REEHRY (3837 »2008) - £ EHFHTFYHEL AT FAER
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mé‘fﬂ‘—‘"r&*‘{%g%ﬁ Mo RS AFY g RS B RI(F T 2007 ;
HREh 020115 ¥ 25> 2018) - B4 - BAr I HRE B ITHRE D2 % > 2
54 F LS BT (Havens, 1989)
?iﬁﬁﬁpﬁﬁbkxffﬁ FRITF NFY L FF KF R IT
}EY O ORABEFRAFEFIEY LA F P EERITARA T Ak
BB B Y s Ay 88 pREF 23
3 EEES T (A 2005) -
SFert pkpm o BF R IFR RS BT LR T2 L F Y HF )
T HREFL - B ﬁ?@*%iéiéﬁiﬁéﬁﬁﬁuﬁﬁﬁiﬁﬁﬁ
ER-EFRBDE LA AHT DT HEFY G i R EF S
L L 5 R B R SE R R E L L e L G e L
BE27G LRES SR CRLRR RS L LA HE Ry BERE A
FoXHEFTRTRAFS DEY 2y v F o
() B2eBFRIFRF A H
BARIFPNZF I A2 RE > 08 3 At d B (#5050 2011 ; &%
Y% 0 2016 5 ek 2017 5 ¥ % e 2018 ; #R A %5 2005) - B 4 SiEHE H
TREG LB TP FALRES DI A H AR Y (R BERE p
M (4k%5 0 2011 5 #R4E 0 2016 5 ¥ 1 2018) B 4 L FrAT & £ b

\ru

37
4o
F_L
g
&
3
JY:“}
F
-
(—n\y
B
el
o~
A\

B (Hrez > 2012) -

BAR T A2t 2 a3 A (Piek 0 2017) 0 MESRE S
BEEAER FHRL L BRI 6 A TRER (43 F 5 2012) RS
WA LY NS T E s RRREBAE FH AEViERY A Y
FiffiE (§ E2202012)c MESRE S 2 5 AFpEE > 2333 Buigpn iy
AR A TR L D AR A (R4 E 0 2012) 0 A R A S B T 8
BE A FY el g B (44 2012) -

BARFFARER TN EE P RBNEREL > 5B H ik
(3"% % > 2008 ; % %4> 2005; &4 > 2013) > » 7 H4 i € 2P LY
BIE PRGBS AR FORE (LFE 0 2009) B3 F ik

F.
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FRE>ALESGE HZLEFFHIL T AR IT(FRE ¥ 20085 1F & A4 -

2013) > B4 F A E I ~ABsRTY ~ FIRR AT B H B B TN (HA S

2005) - FWEF F LR ITRAAET A F LB OAF 0 R F 2 HiEg
g i# (Borasi & Rose, 1989 ) -

% %“,T&%?i?%f? BV SRR o HE Y lcF oihan g = e
B REEABITR e R A E A A DR ITRRRE G
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