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Abstract

Based on the concept of cooperative reading learning, the study presented a
cooperative reading annotation system termed as "Knowledge-based Annotation
Learning System (KALS)", which can support cooperative reading annotation while
reading a common text-based digital material, to accumulate reading knowledge and
to promote readers’ reading comprehension abilities. Through KALS, readers could
freely increase annotation for any text words on a text-based digital material with
HTML format. Readers can also share and discuss the contributed annotation with
other readers via interaction interface in KALS.

Furthermore, this study also developed an intelligent Knowledge Extraction
Mechanism (KEM), which can mine the quality annotation knowledge and annotation
skills based on a large amount of readers’ annotation archived on KALS, to further
promote reading comprehension of readers via on-line recommending high quality
annotation knowledge and good annotation skills to readers. KEM employed fuzzy
synthetic decision approach to quantify each reader’s annotation as a numeric index
termed as "Annotation Score" under simultaneously considering two annotation
consensuses including anchor consensus and favorite consensus, and four annotation
features including anchor length, part of speech of anchor word, anchor location and
annotation strategy. In a manner, "Annotation Score™ can represent the importance of
reader's annotation. Thus, KEN uses "Annotation Score" to determine which
annotation needs the suggestion of annotation skill tips, and which high-quality
annotation can be recommended to readers. At the same time, readers are encouraged
to reflect their annotation behavior based on the suggestion of annotation skill tips and
high-quality annotation recommended by KEN, and are asked to respond the feedback
from KEM.

To evaluate the effectiveness of the proposed KALS with KEM, the study
designed an experiment to collect readers' annotation behavior after readers read an
assigned text-based digital material, and then assessed readers’ reading

comprehension ability. Reading comprehension ability was used to verify the



effectiveness of "Annotation Score" inferred by KEM and to explore the potential
factors that can improve KEM. In the designed experiment, participants were 19
graduate students of E-learning Master Program of Library and Information Studies of
National Chengchi University who took the course of Integrating Information
Technology into Teaching. All participants were asked to read an academic paper
related E-Learning issue based on the support of KALS with KEM during two weeks.
Moreover, they had to finish a reading report and accept a test of reading
comprehension after finishing reading learning activity. The report and test were
served as the measurement of participants' reading comprehension.

The experimental results show that there is a low positive correlation between
"Annotation Score" and participants' reading comprehension score, thus confirming
the effectiveness of the proposed KEM. Furthermore, KEM could be improved by
adjusting the annotation importance calculation approach of part of speech anchor
word and annotation strategy. This study also confirmed that the considered factors of
KEM should eliminate two factors including anchor consensus and anchor location.
Additionally, future study should consider adopting frequency of annotation behavior
as considered factors of KEM. Moreover, the experimental results also show that
participants with low level of reading comprehension ability have higher need of
community interaction than participants with high level of reading comprehension
ability while using KALS for reading learning, and they are difficult to confirm
whether the recommending tips of annotation from KEM is correct or not. Obviously,
exploring the difference of participants’ annotation behavior between different levels
of reading comprehension abilities provides benefits to develop adaptive

functionalities of KEM in the future.

Keywords: Cooperative reading annotation; Knowledge-based annotation learning
system (KALS); Knowledge extraction mechanism; Fuzzy synthetic decision;

Reading learning
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FHAVUAL B/ NS AR R A S E R B A M T S R R E R o - S5 IR SEER
FIZ B G RS AR S 2 A (R FH S RIS S 4 » 122K Chen 52
A(2008) LA A-fir B/ N e AR AR B TR R A R 952 > Ll A R RS R AR o
R R ERIRAEE - SEREUN > ER MBS - f%E  (EEER
RO DL R B SRR SR Y 2 R R T 2l B AR B S i 4l
S HIFFST © AE Hsieh B Dwyer(2009)Ayi5e 5538 - EERsHAY AR 7 B
(e s AR B RNV AR ESCEE 1% (AlE] 2 - 1) HEUE g ~ RSB AR pleas -
Hh =B 2 A RS T E B P -

The Human Heart

[The Parts of the Heart]- page 1to 9

Each half of the heart is divided into an upper chamber and a lower chamber. The upper
chambers on each side of the septum are called auricles; the lower chambers are called
ventricles. Auricles have thin walls and act as receiving rooms for the blood, while the
ventricles having thicker walls act as pumps maving the blood away from the heart.
Although there is no direct communication betwesn the right and left sides, both sides
function simultaneously.

S5

PREVIOUS | Direction | NEXT

[The Circulation of Blood through the Heart]- page 10 to 17
[The Cyde of Blood Pressure in the Heart]- page 18 to 20

2 - 1 43 FIRIREEREE A BRI SR
BRIACE © "The Instructional Effect of Online Reading Strategies and Learning Styles on Student

Academic Achievement,” by Hsieh, P., & Dwyer, F., 2009, Journal of Educational Technology &
Society, 12(2), p. 36-50.

B IMERBHIS TR A B B AR R 28 BRI et T St I MERE
FISZHR ARHS AR RE (L3R ~ OB > 2010) - FRAETLJAIRIR A AT
KEEE TR s 257 % (Rose & Meyer, 2002) - HEEERI SRV EMaea T
MHEHERFE ] - T2 T TR ZTREEN - FRAETEEL 3
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e - R - B S (PR T PR E B AR5 —
TSR MERAIB S 7 -

e HEETERAFLEY

SMEFRRI IR ACRELRE K » HE A (S8 L RE (R A SR B s
ST PR & A I ME S EI SRR S AP AE - B EE (2003) $2H T BsET
Fo TERE ) AORAVE S - BHEEEEES TS ERE ) SR T S s
i S BlEHED B ORISR S - ifi Marshall B2 Brush(2002) 35 3758 &
G E Car RV FAE M - EE R RESHRE L AR LR TaRAVAEST - (EFRKE
KE - BAIMESRHAS IR RRER & Rl E RN EE S E R -
Marshall(1998)TE#£< B2 4 [l B — F-HHVIBIE T » TR M TEEEE AN 2 E -
o B G R RE R OEEE AR - R e B T RS B IR
BRI IMERDRI S

SEE R B B Y BIRE P AR DU RS BE R AR SO L T S5 —Bres o Pl T Bl

SEE T NARAVERRE - WA PSR B ER AR S ME ORI S % - BT Ry
TR T S E Bl I SR E 4 - TS A (FEEAE - I
HE - X H PR BB BTN - S RIS AR R B
T B 2L A o B PR B S SRE « t » B2 ek G e R SR 4 5
o Tt B AIE SR A eS8 /1527 (Palincsar & Brown, 1986 5 1 [
Pk - 1990) -

S FE 2 R R S PR SRR TR HAE I A SR E 1Y E
s T2 1% - A (A AR E I ACER A AV - BIFy Vygotskiléd Cole
5 N (1978) AR AV AT HIZE (& (Zone of Prozimal Development) B - BU&i#%
A (2010) 505 > SEEIRIE BB A EIRVEZER AT SOAR AT AT >
HAZE BB SEMEESE s 8 2R TTDEERSR
EAEATFEEN B PR A B O HyEE K -
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feJ7FER, (1999) BARRARAT (1997) HGEFGHYERNKE » EEHEE ZH
Hy e EEEE AR AR P — 1 B AR NS S R ABE > [FIRE A S - w52k
HETEEARNES S © Mk & FEERRN > tal it &5z, (social
perspectives )ASfE R » 41 R GE EAE B th RS 52 B By U7 U R M R IR »
A SRR A S SR A AR e — AR S s Z M R &
TEE2E X (Cohen, 1986) -

o

B

-]

R

AN IO S AR SR BRI ST - m] DASEPR G B BRI A i o SRR - 1
EHREFEEEAEE LHEEBEITHES - Wb EE 2 BN S FEREEE
AL E TR ES SR R BRI HYRRIS AT SR e — RV R A -

$= & fEirda

REE A BIREHYIRH i - (LR G A H O — BRI EE - @ER B AR
s L Bl T RS B S Rk > {2 Marshall(1998)/ifi5e 853 - sl th A m)
REAN EEE ORI ZRRE (RLFENESOE ~ HimBRik ) mikE et E AR A E -
S MR e SRR TR T Ry > AT AE ST 22 8 M T S (P B SR YRR 2R
— R NGRS, o AUTTER S B AR A e Ry TR

AR LIRS SRRV B R AR ] T Ik as | iR E > W%
N & 1F R R b e A R S B Ml T 7 T PR T  DAE R AR S8 feery

" RIEREEEUSH] ) PR T AR ALER ) AUBHERELE -

-~ RERIILHK

fLEFE5 (5% (Social Navigation Support > f&f§ SNS) J&—flsa 155 [
& EEEHIERFEH R ARITTERy > slAHES 1R ARVERR - NIEHEEEES 18
RHAPTEEREEES - A S ZIRICEE R T caka i EETE - R A5
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i > Dieberger % A (2000)K+ERFHES [ SR B4 Ry TURG -

1 HFUEIE BB AE Rk - G ARG A R (I aR Y R SR 4T84 -
BN FAIRASE T - FEILAESE RO A I O P AR AR -

2. SHEEETENERNRE S T EHAEGE S HEERSHLENER
BEARY ~ A RATEER - ifi Harper(2002) I 5etifg it » RIEEEEHA SR
EHE AN ERE (TR EEECH R TMANEIES S A
Gy \RW < FE BT SRR - (SR A e SR SR
FAVET AR

3. FRMEHAZREL (social affordance) : & {# & #E FRTLBEES | iR RV B E ALY
(e FI B AR BB - (66 F S e LR RS - L BFHE S SRR IhRE
AR A R E R FAN - EEAEA R EME I E -

4. HEARETSCERRSES | tLBEHED SRRV T IR AR 42 - 201K
&t » Amazon.com HERSHYEFE & i () E iR s AV B i A P
R FHE IO A R EEIRTEF IR - M AR AT e Al (5 FH 1 7R
“K(Amazon.com, 2011) « $afJ5ERR - FLEFES [FEEE A RESI LS 2RH97T Ry 2k

IR RGNSV AR AT TREIEL (fluid) ; (Levy, 1994) -
SRR _Fak e P

Gruber(2008)4&& 7 R4S (Social Web ) EBidzEE4E ( Semantic Web ) R[]
e K EA AT DU A28 - EINF AR bR SREE IV ER 248 - TR T 5
A A, 240 (collective knowledge system) |

£ Web 2.0 HYBHRH » FF 2 8uE R DL T EE =Rk AR | WBEHEE - 2
BiARESR - Real Travel (2011)32 { it i & sRAE L AE s 2 70 SR fie i 48 5 - FudE
HEEC ~ BB ~ R - RIEAYHLTT TSRS DU AR R Y
I S Bl SR B2 A DU Mt MRV s B Sy 1 RealTravel RI& A FHEE >
A S EAE R BRA SRREAARES -
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iy 3 7 (Wolfe, 2008) - i 28 B0 > % & U HI Gk R LAY FE ] > Farzan E4
Brusilovsky(2005)% &y Knowledge Sea Il tg LAEERIE S [SCHR(E Ryl 2obf £
PR BIREHEET - B T A FBEAEEREM NS - DIRRZ B0 B3I A%
PR (WE 2 - 2) - FERERDRESHERARRRA 2/ DA B EE
it VEFBUERNEAVE R - MRBTFEEHEGEREDT - BEARHE5 SR L% - #
MHVRIE AR B E A NIRRT M A s R R B AL A gt
AR -

2 - 2 Knowledge Sea Il HZb 1S BLEEGE 71
BRIARJE « "Social Navigation Support Through Annotation-Based Group Modeling," by Farzan, R., &
Brusilovsky, P, 2005, LECTURE NOTES IN COMPUTER SCIENCE, 3538, p. 463.

Chen(2008) % A28 HF B H a8 L B B H e LR E 7 — BT A
&t A A DM SRR B ER AL B DR AGR I & A &R A
FHA DT ARG TSR - B A B SO H I EAIREEERT - g B e BUR
PR R S ~ IR & dm Ry i AL > 4] 2 - 3 For e
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uESEE -

15.02.20 IETEELRRE_T-E2REE (IMAREETE.
[ ESEEEEEIEREESEEREREE Edit by pulipuli ]
o EFFEESEEes I rEciss  SRECTTEEE

o -

2 - 3 BB R E AR S B [ AR IR 24
BRIASE © "Developing a Taiwan Libraries' History Digital Library with Reader Knowledge
Archiving and Sharing Services Based on DSpace Platform,” by Chen, C., Wang, M., Tsay, M., Zhang,
D., & Chen, Y, 2008, In LNCS conference proceeding. International Conference on Asia-Pacific
Digital Libraries.

Google Sidewiki(2011)AIE 55— (& LAt AR B AR BURIE BT~ - A
aH A AE H ORISR TE 55 £ 208 Google THA - stAe#{E(T A Himf#H Google
Sidewiki HyLifE » Ry R4 H s R e s Ay S MR R (B2 - 4) -
P S EE RS > EEARREE TS T HAM AR T 2aE M L 1Y
aFor > BB 2 AR B R IETY © e B TP Ay Bl e ey GRS ' B PER
VSRS EiEEEE D I E RS e E M AL

Ay E=g EME IRD ERw [§ @ ALCALLE\EL

9 = C M hoppl 2005/05/ googhe-sidewiki haml SR - 1|8+ Google Schola -
Gaoogle - ER - - wE SR [ SHEE - BR- - W ER - BREA - (G - S e
B ERGER Bk | [ coogle Sidewiki .. | 44 - =
Ll - ; 12+ | LN fenen SRARSNR N
esor huang - 200009724 —
wEE &

¥ Misidewiki i 51 B
!a ﬁi&&' ER - Z-NEE

Chu.Ge Jiam - 2008824 |:|
ne

Gennes Shen - 2009924
ERTEER,AIWE?RE m ¥
jut 4514 L3

2 - 4 Google Sidewiki #2/EEH
BRI ¢ " Google Sidewiki B EAE S N HE A R 0 AT TREMERS o BEETT
&, 2009 - Zfghryy. - FHEEER 12009 410 H 1 H - fRE ¢
http://playpcesor.blogspot.com/2009/09/google-sidewiki.html
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. REpEEW

& Web 2.0 Z4T 55 A BEREAVIES: - (EET AR08 Bl r By AAES
SRR THEEHES SUEAVEIE - Marshall(1998) £ 3 RS2 AR St 2R F HY B
AR A IR R A BB SR ) R AYER
42 - Marshall(1998)/KF BB G2 MH 2 fy " %7458 (n-way consensus ) ; = fii] 2 - 5
& Marshall #12200{75 2 5 A [FIsEE AR LAY RS 7 B it PR SR AR LA
FBEIE - A 2% )7 HasiER 52 - Marshall(1998):2 Ryt i (58 I s A 2Lk LUK,

A B RN AT DL IR R ~ AT R SRR E T E R R -
AEF A Ry EAHERRR Y ] t— AR E A R Y B AT R A
BAHZEM -

T g e m—— ¥ P ek s ol -

e g e b b i S Ly T RIS Lhal i A ST e

.cgp]q . 2 b gaing ey

m_!ﬂ-ﬂ_bm Il-—d_

-u-mi-ml .

cﬁpys . - copy 6 N

2 -5 7GR
BRIAE © "Toward an ecology of hypertext annotation," by Marshall, C. C., 1998, In Proceedings of
the ninth ACM conference on Hypertext and hypermedia: links, objects, time and space---structure in
hypermedia systems: links, objects, time and space---structure in hypermedia systems, pp. 40-49, New
York, NY, USA: ACM.

Bradshaw £ Light(2007)&4& Marshall i85 » 88ER5T 2 sE & RsEE —
e SRR R B RS S B T AL, (annotation consensus ) | -
AT A T R AR ST AR 5 E BB R AR 7S S04 i BT
SEEEAYBLTA L B EE A B IR A SRS B - BT IR AR S & A B R A

Rgferp e/ DBEE iR Bt A BRI - Vet
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RERSOR PP RGA N 2 — I ES g SAERGEH B & E AR &
AT LA e heal e B B S AR SR ER RS
Bradshaw £ Light(2007)A5 7 38 & fat s B e A S ek BB R F R Ll T T B

SEHERTARL | o REHRE B R RN R B A SR EA R R A s E SR 5 B
i DUEEFIET A BRI R UCR o DU R Rinny B HEREIAY | > W DA
{& Marshall(1998)$2 1y 2% 5 Ha e B E BAGHIE] 7 18] 2 - 6 7Y A BR324
RAFEES TEOENAME A SR AR AR E — BRS AREE % T -

B & AL AR A FRVB R R LB i S (R B th s T oREL
SEERATEN T -

6.2 Knowledge and representation P = - 6.3 Pre-understanding and background
6.3 Pre-understanding and background
6.4 Language and action L Artificial intelligence is an attempt to build a full account of
- human cognition into a formal system (a computer program).
(A) /| 6.3 Pre-understanding and background
/
Ve An individual's pre-understanding is a result of experience
/ within a tradition.

Knowledge is always the result of interpretation, which depends
on the entire previous experience of the interpreter and the situ

Artificial intelligence is an attempt to build a full account of atedness in a tradition.
human cognition into a formal system (a computer programy).

6.3 Pre-understanding and background

Artificial intelligence is an attempt to build a full account of
human cognition into a formal system (a computer program).

(B)
N\ The computer program operates with a background only to the
AN extent that the background is articulated and embodied in its

. | programs.

[ 2 - 6 fE{FE MBIy A e A s
(A) Bl RN F B AR e At o B L SRV Z0 S (B) B RIBURKE S )7 a1 2% 05
ELBR T AR LB TR E ] -
&EiAJE © "Toward an ecology of hypertext annotation," by Marshall, C. C., 1998, In Proceedings of
the ninth ACM conference on Hypertext and hypermedia: links, objects, time and space---structure in
hypermedia systems: links, objects, time and space---structure in hypermedia systems, pp. 40-49, New
York, NY, USA: ACM.

5 e o [ L 3 ) FH 7. HH3R A Bateman 5 A (2006) B &5 11925 A& E=
BRI B A 5 22475 (Open Annotation and Tagging System, OATS) 1 » 3% 2.4t 12

MRS 5 [ S PR E A 2R 2 R HUBE s 2 Rt BFRERE S #% (social annotation
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support)  {E[i] 2 - 7 AYZRIZEHLZ4t iHelp &5 OATS AT riyEmE - S
PRt s e R e IR L RVBR BRI OB PR SRR s, - T
SEERARR R R DU B 7y pRVURE A RISl - ZhlbEie A Aasss (0 A0 ~ EA2
FEsae (123 A~ thigfEsms (4518 N) DikEfRrEssss (9 ALLE) -

m&wﬂ.ﬁ Navigation: 4 P
iaghalanadet vrvmoma | ©

What is HCI

I A A el
systems that are useful, useabla, appeaiing, and inutive for people. It recognizes that computers
nead to mast the naads of humans and shauld ba designed with this pnmany goal inmind The
design process becomes human-cenered rather then machine-centered. This mey seem like an

2 -7 £ OATS T H P &URHEEE (L 2O C Sy S i
BRIFRE © "OATS: The Open Annotation and Tagging System," by Bateman, S., Farzan, R.,
Brusilovsky, P., & McCalla, G, 2006, In Proceedings of 12LOR'06, Vol. 12, Montreal, Retrieved from

http://fox.usask.ca/files/oats-lornet.pdf
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AWFEEE L EHED SRR - B AURE S bk T A S E SR ) §Y
iz e Ve ZUPNININES =9 RN Sl Do Rl =y =Eis - AR
—JTH > AR AT T Y 2 (s A R T B AR T R A AR
AYSLERIR A 2 By " ARG ERE LR ) o AWITERTRHAY T RIEREEHUE S ) R
BRI BN - MR 2 SR Bt BRI E 2 — -

S BHEiraisn

B B Y BRI A T B RS BT 20 e 8 AR A SRR - T8 A
ARSI E EAVEEE - (N NB BRI 5 R RSB
AN ERIIESE T 23R T SRS A SRV AR ELIIRE - ARTReRE T SR T
JEERENAIEGTRE  FREGETREEIE AR R BT HEEER > fRLE
B R R AR 208 - (E R AR aET 3R T A28 288
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-~ s

Wol fe(2002) 4l 1 st o F R PUAE S 15 - 7 BA &5 5 58 P A L st 22
B o B VUSRI T
1. HEEGECENE  FINS e EER R B TR RS T
SRS E R SOBIR h FTE Y 25506k -
2. HEEBGIFEBNER  GHIRE RiGH 4R E 2RI N R HIRRE
R S R S B A 2 AR AU TS -
3. HEEMEESZAEMMEEET GRS eEEEEE LR  SUR R
E T HAM AR E BT -
4. (EEAETEAAEE ISR © B4 Eliot(1922)FR{EAYERF © The Wasteland ;
FAERT: -
AR RIS R =IA g S Rt B 02 Ry T LA 5y
= o ARIEEEE A S A A L EIE L MIRR R PR R RS S E R
A DUF PR TR B SRR TR o -
S E T M E AR T TR iR | TR R E A
HAM S F— BB M o] UG RIS A S S — R & e TR, - i
BB E RS 0] DURRF— B0V B - (B aaE — o0y (s
VAT ) (SR ARER ISR - TS [SHEAMRTRE - fEEfE Y TR IER S
AN Foi @ AN ETamee (thread ) A E PTHESIEE M 845 48 18 5 I EREREAYZE
5K 2% J@ st S 5 A R R AL - o R e R A DL B A s A
(threaded-reply structure) 23 » BEZUSTEISREGFTIETES AAVEIS: - (HEEHE
BB E AL B HET T8 ~ r R -
BEAN  EE BB At G R R s i G A B [ RA AR ()
AL WEBEFREEIERETR K - 2EH (2011) fEREEHRE
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AV 4EEE DA T ST ThRE » B R A AT A BB A\ AE [ — 1 Bubs L AIRERE A
%% (HJE 2 - 8) 4fi  Annotator(O'Hara & Sellen, 1997) - CritLink(Yee, 2002)§i
DEBORA(Nichols et al., 2000) Il 05758 & 35 E AR (Y A BHE 4R Al R E R AN~
ANFARYER IR ER A RERTRH - A SR UL R RS FE S (A [E S 2
AL 208 (cross-reference ) » [RILEZAN AT DUF FIRBESEACHENT S 2 FEIRY 4GS DS

(B E2 A B 58 (Vannevar, 1945) -

ot

é A LB R Tidd Roading on the Wik wlcime - Allce QR
cHARR cAMER ~EEBR exEa CHES -HAnSERADN

L 48]
= ] »*

Ll R T Atlantis

o OGO

o CLE] :

3 annaotated by Alice
© THEEELE)
© B Teut Annatation

(No Data}

This is wikipedia link:

Atlantis - Fact, Fiction or Exaggeration?

The story of Atlantis begins quite literally with two
of Plato's dialogues, Timaeus and Critias. These
accounts are the only known written records which
rofor snecifically te a losl eivilization called

2 - 8 JLAEEEREEELIRR
BERIAE ¢ T Guided Reading on the Web i85 | » 225 > 2011 - FAIHEA : 2011 2 A
18 H » fmH : http://www.etweb.fju.edu.tw/reading/

Sy ARRPER

Wol fe(2002) 5242 SRR AR R G ERE i 2 1% » B LH S B S ARt ity £ 32

E BN EEZ

1 g@mA (input) : fEaE T H AR Hylm AR - BUFRSR AR ARy SO IS
ool ABVE R TURERE - DUF B ~ 4BIEM - 202 1% (HI4 PalmPilot)
FTHA B E S - Bt Hars BRI B2 EnsdirEE T A
PRI IE S 7 O A E B (ORI B B - R BB AR B AR B (3
41 iPad) SEHr BIREE B T 2 1% iz R T2 m AR A A IR
AEHE -

2. FEEEUR/HE - EESERIRE AT DU EESCR B SRR AT - DU
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B B SCAN AR L (FI41 OATS) ~ E30A R E H4gE (i
MakeUp ~ Bounce ) ~ B[4 ATESCARNSCE T~ BURTE SR S5 A— R
LSS (BiI40 Google Sidewiki) « 725 ABRgERIEH - 3EE R T RE 7T <At
NHTREESE: » 31l T A RES S FB T sm(olfE &5/ ( threaded-reply interface ) »
AN —SRE AR ES 2 BB (AR BT [EE -

WA SRR PTRE RIS S I B R BT
SCUR R SRR -

TETEIEIYE L (anchor) @ iEEIE REFEEEANVE SR - FIRERA B
T EEEE - BRSCEBE G E (pixel) [ILE - AR AT EE E bt
B2 B H AN T TR R IR R B SO TR T -
AL E © BEFNLE O] DASy it - — 2R T SR G R LE
S —TERIE I SRR BB T (T < 185 B BB R EE T » i EL
AR B REEAVE T RE A R MRV IE R - ARSI AR ~ BERIE L & {F
2B VR =2

TR BURNE | 558 A] DU BRI SR E S AR E C A RV - & =]
DAVES ~ $E55 HHAEESE ~ MERR ( FeRRESa iR e s titet ) ~ A2ty AR
R H VTR R -

H Mt 85 % T BE ¢ B 40 CritLink(Yee, 2002) Bl Microsoft Office Word
2000(Microsoft, 1999)#2 (L T BB AITHAE o & s s - fEEFE
W —&f 5 BT & T E A -

~»

%
O

PRl (2006) FRas{Edd 5 P RaE TRHAVEE)77% - Al eatali&fE Microsoft

Internet Explorer 21 25t HE R (el ilks L4 HAULE (L B R TR - £
BRI E o BIREF - RS0 > BEMTEEREN - Bk - #28) - DUAR

it B BB FEIIRE - B 2 - O M T BRI ERAR - AN
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(B -

1. (AN (client) B ASIBLEIARES 1% - FEACHE Y H HAT4gHE B (A
Ak 2s |

2. MEF{EIIRES ORI A AR RN R R,

3. (HRE IR BT E I B A (EIAR S

4. PR (AR B 52 A h e e 4 T e O

5. fEBIEEsRh > YT E — EYEEGE R > RIREEER 2 [O{EAEE R A
FIWAZEEE N HTML F2 =0

6. EAMMEEUIVEERE B AR -

R EI R Es | =

\ Wé«w

2 - 9 Pt T B RE AR
BERCE T Web HEDER R LB, o BRlE > 2006 - /G L FEARGET 11

MR (Al s

MakeUp(Medium project, 2011)52 Bounce(2011)f2 (it 1 H{EIGY LAl gy«
HFEERRTS - & n DA E L TEAME IR EIESCT - @8RIE
& ARV E o A MBS - 280 > S 5 s e E A
ST EREAA L ERRA - (E RS EX T RAER - MfIH ZEThae i~ 2 -

Chen 5 A (2008) /£ £2/2 15 A [E & 8F SR B B &H 8 LAk 1 & F AR
Z4R 0 ZHREANNE 2 - 10 o - A R VIR B R S B BT B E e E T -
B EFHEEE R E A B e S E VB IE 2R - iR BT - B AR
MBS A A R & R B F e iR BtH AR S R B —[F 23] -
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T RIS AR R B R Ry LI > NI s B AR [ 5 6 P Y SR
USRS > AT DUSR A B BCERA PR AL R DIRE © FEAD » PRt S B A R H A (B RG
FERREFIIS IIAEE TR BRI - B RE R B aEauh - (A - HE— 2Rtk
FoAWtsease T ARt a8 A4 NEESH -

(D urL
E/
Digital Cnginal -
Lik rﬁ; Web Webglpag_c . End User
Server (;'l_;l

(4)yrL

Armotation

E‘ - e s
Ammotation Interface

Annotation
Service

Database

2 - 10 2278 AR B 5 6 S B B R AR A A R S
BEflAE ¢ "Developing a Taiwan Libraries' History Digital Library with Reader Knowledge

Archiving and Sharing Services Based on DSpace Platform," by Chen, C., Wang, M., Tsay, M., Zhang,
D., & Chen, Y, 2008, In LNCS conference proceeding. International Conference on Asia-Pacific

Digital Libraries.

FRIL 2SN AT TR T S ER2 B 24024 - Agosti~ Ferro
Frommholz Ef Thiel(2004)#2 tHffat T B S8 A0 » S EF4ah BHaz a (m SH &R AR E T
HELRATEE BT E RN & R 4SS Shevade B2 Sunaram(2005)f H & /F =S 4t
et SRR R T DUME B S BT SRR s R R AR e
EREE - KEiRIFE (commonsensical relationships ) EizE = R BE ( linguistic
relationships ) &5 » f2ELEEZ I A ALHVES - ARSI EAVER S T2 DABH
R IETE R AL 75 275 » (52 CritLink(Yee, 2002) &z OATS(Bateman et al., 2006) >
B EAE R E B A R B R S F A BEE R HY25 - DOREESRE 24
RERE RyfE 4 -
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ELJ% Chen S5 A (2008)Y & {F =W REREATRE 247 > LUK Wol fe(2002) B ARt 71
SR HEREASEGTER - AUTTTHG s EE S A EHER S
TR EGT » LB BRI B SR (e ke HEE > 25
BREAFEIVBIEERE 24 PR REMAL " AR A -

[T
“P B

ENGIETE Sl N P B RS B e N D S = = S R =]

" RIEACHURTH] ) B R E A ) LB S D H T 2 AT

A SO TRREIEE B = o 1 T RIGRARREER T 8 ) 1Y T AIERACH U, A
B AR T S HI R S RS  BIREROT > LU e R BT
FY R Ha S IR 2R SR R 1T 51 - S ST PR A RS BB T P A 38 BRSO 3 >
A R LSRR BB 5 [ TR TR R AL REE 5 [0y 7 Ay E PR B - AR ERE
HEEEH R A EITIEIE - AR | B SR | T Bk s e |
TFREERERE AR REE ) TR EE I B T R, TN

THNZ > 1Ry " RIGRACHUER] , 175 B -
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=% B3>
KeFeE Al B ket AV B AR HIE s T AR B & B - LIRS o i 5E
REPTERIVERS - DUNERIARHFCI 7R 280 - g B gl - &F

T H - R&ATEEOTERIRE -
-8 PR

Fo TR AN AR 2 T HIBRAEHUsH ) SRR - SR E R
FAEER " KRR A ) BRUCE Z R AR AR RE T B ARy R
B Y8 ) (R Rs ittt AhmEe T RISACHURH | SRR 8L

TR FER B AR E R AR R ey B S B AR - AR
se AR AT R 2 T AR AEHUES | ST RTERY AR

BESN > B THE—PUNE T HERAERURH ) st RTRAVAERE - AT e i
FEET BT T REERES ) T SIREENREGESSS - HREHHA
725 DR 22 B R A B TSR B B S A - FEER AT T K
sk A= U ) B R /NTHNZR T SRR FEE NES eSS B g5
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EIGHVEZEIRL - DL EE RSS2 Bl RlEl 3 - 5 Brn Z EEeb B -

52



HEREALG

v

BRI
e 2 B B A SR B R S
B RS
s AT AR B

ERATESR

v

1.

2.

F-REBRE - HheiH
S EBANE

HERH R ERE

BIF A BRI EE)
1 BREE
2. BEEBREOGERE
3. HlamlEsE S
4. SEFRFD WHFeEsElEE R

/SRS

v

FoRERRE ¢ ABREMAS
1. (TR A b

2. e RlEEEE

v

FoREEREIR A
1L [EERFAENE

v

HERGEH

3 -5 EhiiElE

53







fr ¥ oBEagy s

A FE 5% BLERE A% O B R —— RIS A AU R AR A T P38 I Y
G F AR R AR —— M ARRE S &4t (Knowledge-based Annotation
Learning System > DU fijf% KALS ) A —{Ef%H] - B AWFE i EE AT T A -
AEEREHE KALS RIS TERA 4 - IHEAC T HY 2 43R ~ R 40R

B~ BIE T 0 R AT S BB e KALS (R SR (R -
-8 R4 E

KLAS EAWTE RN G E R BT A S sa TR A SR ERET - DL AJAX
( Asynchronous JavaScript and XML » JE[E]2P JavaScript B1 XML ) fEZ#E T » £
MVC ( Model-View-Controller ) ZEf&s5%s1 b sE0)—EfZ:+ TH -

KALS 7 & B & (F 2SR S S 8RR - W P SR 22 KE
N48ihE (World Wide Web Consortium - f&if W3C) EEAEHJ4ERIE S - nlE
e RS E D LB TI R B B E BN (F - A 3 < Mt R4 7 AT
af o W TR R - SUEIIA SR HESI I TIEE - FRILZ4h - KALS B
— M S F A B RE R R R RV - AN B T AT S Y RIS A HU | -
T BE S I AT o (AT e S BT e E Y B B IR IPE AR A AR RO it
TEEEEE - Dk & R AR e oIt -

FEREA £ > KALSZEZLURSE (mashup) MY T2 (s ie i LAY
AL AR A S R AR O H B R AL B i & (F BRI Y B Eh )
E - M KALSHYFE U HIE DABSDFZf# %k ( Berkeley Software Distribution license )
it > PREAUFEABHS L NS - DR R A B Bt e e —20
BrRESEAFER] - KALSEEZERY4GHE B ¢ https://sites.google.com/site/puddingkals/
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-8 JALARBEBRE

-~ BIED

KALS T3 2 hfEfikastin (&) 2GES PHP BfEHEm (Filn) #2520
ng s JavaScript > LN HTML B CSS Zdd H Bl A2 s(5E = S 2 Mk - PHP
£ JavaScript 23R 544 HIE RS A RHVENGES - AT USRI RA g
HUREZR (framework ) spfizUEE (library) =JHUM > [ KALS AR EMZEE T
KRB Z AR EHEREDIREHIBH S0 - DU R /M 4H IS Wi il KALS L AR
o = S FHHIREZR B LR =

(-) WREREFFT PHP

PHP 2 —1E % HIRNVIE R GE = » B 48 H Fa 8 B A RIS & a5 B N KIAY ik
(The PHP Group, 2011) - {4757 PHP BYE15: 5 & A i ALE HTML 48 5 thiEfT
HIRIAAEZ (seripting) - (HE T PHP S5 R 2 1% - ERVYIEThEEB 52 &
ZHEINYIEEIIFENEENE > DL PHPS B KA H 2N B SHER S » i
Codelgniter(EllisLab, Inc., 2011)Flll /2 75 £ 247 B3 S B Bl IR U SR S 2
[EIF 2B 52 PHP G E=Z4FHY—% PHP {4 -

Codelgniter fY H IY{ERYE PHP FHSEE G5 H ARCRIE B DIRE e S H
TER %%t - Tieft 7 —EBE R A& FrY MVC (Model-View-Controller ) #5248
f& I EEEREHERER IS - FEERISEE AR Codelgniter ZE{TRHEE -
KBTI Z 4 FARER - EIESTRE R FAL - session EH - #4E Codelgniter
R EAE . TR (B 3 2 AR A0UE 2 (S A - st S AR BN 2 S R
HEEEERE (business logic - #TH.2 Ky | RE2EREHE ) -

KALS AL PHP 5.2.8 7 » S#47C Codelgniter 1.7.2 fEZEskBHES - FiFHiS Lt

RGESETERECI - STEEMER - Bl 88 (CKIP) HETER
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HAR R - DURAE Ry AIAX R & e BlafEE Ry A -
(=) # % —?{ #4233 3 JavaScript

JavaScript 2 FHE B IRHVIERGE S EIFR 1 W3C REER (A8 25
o R A B S AYETRE T  JavaScript M E 2R (F ARG T E G H AR
WIZ=EES « ZAME] T AJAX BEITHYERLE » JavaScript HI(E(E < FIE ZHE
e H EH B YIS Tee - 15818 25 851 4 5. 22 DOM( Document Object
Model ) HYIEHZERET) » ABINER G E TR T EAAT A AEHVRIHER -
PRI » JavaScript TR ENEIEE ST FIEIERF - NGRS [BVAE g AE
PR - MEASAEMEMSE L BB IIE HREAWRER - BT H
(RPSRIEE SRS ~ EEJFA JavaScript HUREYL - FHRYEHE HHUHY JavaScript
o e (S AR T 4

jQuery(The jQuery Project, 2010);& %141 JavaScript PAZUE 2 — © FLATE R
fed Bie E2 —kk  EXERE(L T DOM #5442 SHA4gs B(event handle) ~
B ERUE DU, AJAX B BNEES - SBFA S E R H R LRSS 8 SR 0 4R E R -
FL% JQuery HyHE e ThEE Z L - jQuery TOOLS RIFZFE (M 7" — BB AMEnEH Ry E
Fi% 7 (user-interface ) pi=XJE - ERVEZSHE (overlay) BAfE/RAE (tooltip) &
T H - FEBREE 1T LIS 5 R R L SR 25 B LAy 4 R4 s e I A2 =C (Rich Internet
applications - fi§ifl§ RIA) < BRIt 4k - ¥4HFT RENS4REESS CKEditor(CKSource,
2011) ~ JEi/b JavaScript F2=UAE ZE A/ N EEXETT 125 (Edwards, 2010)th &2 B A
T Z S F BGR A EE S T E

£ jQuery 1.4.2 Bl jQuery TOOLS 1.2.3 X =EMFEIZ T » KALS B4
JavaScript Fi#s HHEE LA E FERRIFTA R I A - B EAF RS
H FROIETINRE - DUKGRAFARAE H e S TR E A BE 5T DLE U Eh(E - 280
SRR - A EE A S 25 B S R S 4R T [ I DL JavaScript F2 2 UEEY
THAE » TEIE(ERE L e AHE RVZER » By T AT AT B0 B B 4 e R
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1T > AW e E R ke~ B i R B ERCR A (Y Google BB 282

F KALS #T &Rl -
=~ WRRE

REFFEAES KALS fAARESIIIESE 2402 Windows 7 13ERR - SEEZIFE £
UTBEE R 224 XAMPP 1.7.0 E:51 PostgreSQL 8.3.13 » DIt PHP S 7igts
Apache #HfEIlkeS - ERIBEEH LG FINRE - R T EERS 2 LillEAGS
B AR AEHE S R 2 40 P E E R - AT ) H R Bt e 4Ers BTk - Wi

FRYERFED -

AR e 5L Apache » PHP 812 MySQL &l & » AWTFE(E A T PostgreSQL
TER T ~ EHEE L B RHVE R 24t - PostgreSQL & — {16 B {f (b 54k
Y 58 R ERHE 2188 - DABAIUR S0t 1 1 - Ry W 1 25 1w =0y o Bk = 3 et e
(PostgreSQL Global Development Group, 2011) - H§& 57> PostgreSQL HY %X 5

(transaction) ~ fR[EF (view) ~ £3CHZ (full text search) B[R ({bLHYMEEE
78 (trigger) SE52ZMYINAE » 38 KALS BESIIRIE ~ 4 HARCRHIFHUR 21V
HRIEMEEE R - MAE PostgreSQL #yEH | » 7 pgAdmin(pgAdmin
Development Team, 2010) 7= ([ #4E fE (ERVEZA L/ TR AT DUER - B EAYE -
ELT7> BSD PR EE i PostgreSQL AE%9 H HHth A ELA ~ B24f7 ~ HE 2 pg2EH

i o TS24 R A -
> RE1EL

-
-
—

KALS TEBH VISR P T 2 T A ~ ZE T - SRR E
LUK BN AZ S AE AR 2T o DR /142 KALS F SE(H F AP B ~ F220EE g s
GffsEEE T A -
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(-)

R E S —FEES (Unified Modeling Language >

&I - E0 DI )

alllEEI S PN

PRELTTIEA ~ PARSRIEL

fEEgizr—

%2 % ® (Class Diagram)

et KALS Heit

JEHEAG 2 5

‘EE**
/BRE °

LR B HY 18

FRE T 7T B WP EE S | A 5E R

KALS fHEIT f:th KALSResource Z 514

Wk > (&5 B 4A0E T E StartUML(StarUML Project, 2005)4& B4

Domain

resource_id: int
-resource_type_id: int = 1
-host: String

-title: String

+create(url: String): Domain
+ind{url: String): Demain
+ind_all(): Domain[]
+update() h
+delete( =
+set_host{host: String)

+set_title(title: String)
+get_tite(): String

KALSResource

resource_id: int
—resource_type_id: int

+get_id(: int
+get_type_id{: int
+find(id: int, type_id: int): KALSRecource

Annotation

Webpage

Hogger: Logger
—esourceld: int
-resourceTypeld: int = 2
-uri: string

-title: String
-parent_domain: Domain
-tutor: Annotation_tutor

-annotation_id: int
resource_type_id: int = 3
<reate_timestamp: date
-update_timestamp: date

-deleted: boolean = false
-append_to_webpage: Webpage
-user: User

-annotation_type: Annotation_type
-note: String

-scope: Annotation_scope_collection
features: AnnotationFeature[]

dike: Annotation_like_collection
score: Annotation_score_collection
tecommend: AnnotationRecommend
+espond_to_topic: Annotation
+espond_to_list: Annotation

+get_host(): String 0--.

W]
kals_helper

+get_referer_url(): String
+get_url_parameters(url: String): Array
+parse_host{url: String): String
+parse_uri{url: String): String
+url_is_link{url: String): boolean
+url_is_image(url: String): boolean
+parse_email_name{email: String)
+refrieve_tite(url: String): String

+create(context: Context, url: String): Webpage
+Hind(context: Context, id: int): Webpage
+Hind(context: Context, url: String): Webpage
+Hind_all{context: Context): Webpage[]
+update()

+delete)

+set_uri{uri: String)

+get_uri(): String

+set_url{url: String)

+get_url{(): String

. { +set_title(title: String)

+get_title(): String

+retrieve_tite{uri: String): String
+_retrieve_title(url: String): String
-set_domain()

+get_domain(}: Domain
+add_annotation{annotation: Annotation)
+create_annotation(): Annotaiton
+get_total_annotations(): Annotation_collection
+update_annotation_score(a: Annotation)

+update_consensus_annotations_score(a: Annotation)

appended

1

+update()

+delete()

+restore()

+set_user{user: User)

+get_user(): User

+set_type(typeln: Annotation_type)
+set_type(typeld: int)

+set_type(name: String)

+get_type(): Annotation_type
+set_note{noteln: String)

+get_note(): String
+get_appended_webpage(): Webpage
+set_scope(scope: ScopelSON)

+get_scope(): Annotation_scope_collection
+set_feature(name: String, value: String)
+get_feature(name: String): Annotation_feature
+add_like{userIn: User)

+remove_like(userIn: User)

+get_like(): Annotation_like_collection
+set_score(scoreln: Annotation_score_collection)
+get_score(): Annotation_score_collection
+get_anchor_text(): Scope_anchor_text
+get_recommend(): AnnotationRecommend
+set_respond_to_topic{topic: Annotation)
+get_responded_topic(): Annotation
+set_respond_to_list{ist: Annotation_collection)
+get_responded_list(): Annotation_collection
+get_respond_annotations(): Annotation_collection

& 4 - 1 HIEEEEEEEE 4+ KALSResource AR IE
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(=) #siirfaz @

Ry T 3 KALS HYRE U B 5 5 R =UBH S8 P Belai 8 FH R B S B SRR
KALS 7£ PHP 1 JavaScript E W EEAFESWET L SHIHEMAT
PHPDoc(Eichorn, 2007)E1 JSDoc(Eschen, 2008) i fEf2 = e i S (A Ak R BT A2 =AY
&tHA - PHPDoc B JSDoc {554 H A144HY JavaDoc » DA &g A A S (A B

(DocBlock ) 85T - EH S E i ses T H A E BT % - Bfa
RO ~ g A8~ [BHE SR AIRE S T HIAE -

(2) FerR¥ERz

KALS e UG EE R (R LR RS & B 43R5 (Integrated Development
Environment - f&#% 1DE) #E{T - FELAEHENR G E K £ HAVAYFRF & L - IDE
FEft TR UG EME ST  BUHIBE RS - HEh5ERk (auto-complete ) ~ EVAHE -
TR H BRI 2 TEINRE - A B e 2R 5 (R SR RE S0 Ordsr B TR EE A0 -
Al BT (EHERE R 24 -

HI? IDE SR SRR =UEE S VRS AN — KALS 1ERH S 2% 7 [F] 05 (5 FH W ek
B EAAHERY IDE © RiIFfEEES PHP {# ] NetBeans 6.9 (Oracle Corporation,
2011) - W& 4 - 2 AYBEEEFEEE 5 (i JavaScript AY#EEES HIJERFH Aptana Studio 2

(Aptana, Inc., 2010) -

KALS B —RLIWIHEFEEGT ~ $f MVC RV ARBIE HIER 24T - & 71
BIERBREEA TR R S FIEORIEYNE - KALS FEER AJAX BUEEER - DIT
FHT 48 KALS HyZRfEaeat ~ MR DU S TRy saEt e -

60



FHEd% Atk - b B - Dl @ G| Sourch 8
B 45

sho bl balephy = ) w2 toomr phy @ ) duisbam phy @ [ Zagmentr CETFpp % g baleang (4041 0x] (=)
les-a-aesHeee|auon a8

InyRy

IE 4 - 2 NetBeans B = Fﬁﬁg‘xﬁfﬂiﬁﬂ‘Jﬁﬁﬁé‘xéﬁﬁi_%:ﬁ
#» 2r 21

KALS M2 ER (k& et (Object Oriented Design » fi5jfG OOD) <&
THIRE G AR B 2 &R (attribute B property ) BT /7574 (method)
AR (class ) » 551 [ m] A 48R i (inheritance ) DASE S22 EE I -
AFEEC %, (overload) BiEEHK (override) SRl IR EIEAVREM: -

Ry T BE AR 2340 » KALS 255 T 35 2 m s T E R 2 TR

115 = (Gamma, Helm, Johnson, & Vlissides, 1995; Eric Freeman & Elisabeth
Freeman, 2005) - Hr KALS & FZERHAY » & RIS ARE S avE & ea s
=, MVC (Model-View-Controller; Reenskaug, Wold, & Lehne, 1996)-KALS A MVC
RN 21 e M TR oy B R AL T (Model ) ~ BURoTff: (View ) BIFZERITT
(Controller) =& » DIFFZAVE B AL ~ FHMEAEZ EIAV#ESE (Degree of
Coupling) » I Hig = EEMHAIEE -

S HERR

TEEREH BT 2 Al - A/ 48 KALS B IR - DR fi# i =f# T
PFAVENL - KALS BTV EE HZ — BLURR VA EEEHEE Bt aF
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BB TRENTRTS - 2% Wolfe(2002)(7%E51 Chen %5 A (2008)FTHEHI 24
S KALS 1) G0 B i SR B4R 4 - 3 FFT: - % KALS 184 - KALS
HFETBB Pt E S = -

1.

BIEE (5 FH 0w (Browser Client) : (54528 & ARG BRI L) KALS £E
FEDIRERVEEE - TEARNERS - BB AE R TR S -
ERHErL (Data Host) © 552 ML HFREE BRESIBERY BRHR L - i
AR H R R H B I E B RHE IS F o - 7 KALS Mgt
B HSEDL JavaScript 5| FHEEAZAE KALS BERotiE (View) » DIGE
B BRI E AR R TG - TEANTRAVE BT - BRI R —()
PLHTML B3#R84E H SRR 1T R A Belsl S &

KALS falilk 2% (KALS Server) : f2(t & {FXBEREIE AR « AR & RHEnh
EURTTA S8 KALS (EIflRes 1T ERMEIRIVEN(F - T KALS falfgss iy
PEfITCHR (Controller) BEMERITTH: (Model ) FIlZ 47 & 5 7 LR AL

BERHIAT -

- [ Browser Client B

1. action

5. display

2. request

.

Controller .
3. data procu
L Model

e~
| Knowledge Extraction Mechanism I

4 - 3 HER AL AR E A A B B R R ]

/
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4 -3 th=faf th 2 FEEIERIZT -
1 R (B R 2 T KALS (YRS FI R BT (et T
#h{E (action) °
2. BETTTHEEHEE K (action) 45 KALS fa]fk 28 HAYHZERITTH: -
3. FEMITREEUE(ER K - I BEEA T TE R ER (data process) ©
4. PERDTARFERHEIE (response ) &5EURITH:
5. BURTCHOIEE SRR ENE - WA R (display ) EEH L -
DT ERE - TEE (A BRI T > KALS (SR80 & EH 78 5 A
B EARTS - TR A AR, - EICAF R E AR A ARt e B
FFIRE

=~ #3A =~ (Model)

BERITTAEEEIEATA KALS I RATE AN - EFE49 (Domain) - 49
H (Webpage) ~ 555t (Annotation ) 5 » SR (HEEORMAETERITT (TR BRI T
PR AR & BIE R E T BRI » BT B MBI TR A - B
SR a4 CKIP « AR | AISEEHUEH | BB s a T
H—H 5y

AT AR KB S #0702 FE {4 (Generic Object) ~ 72 F &%
(Generic Collection) BAzE(ES (lterator) 55 T.H %5 (Lecky-Thompson, et al.,
2005) - AL A ERESFE R EE B & RA - th B T EE L (lazy
initialization A - KALS B0} EE Y 28 1= 222 (9 Codelgniter Ry Active
Record J71 « BRI VM4 s e T RE SR & aRE
5 TRABHSHVEREE - FREHLIERAL (cache) HEHIHVREET @ BifFEEFHIY)
PEERE - IR R SREFEIREE -

FBERITTERRIRE SRS B PHP » L Codelgniter FEZLEETHESE - B&s1BfR 7
F 1R R Br 2% U774 (Test-driven development ) > DL 456 TH B 5T (unit test )
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A RAE TURE S IE AT T
z ~ B (View) 24|~ (Controller)

BURTCFER T B ImATE ST A ThEe /i - I H BB RAEE DL
Wi A BRERRRE AR DRE « BURoTi2 DA JavaScript SE53TRL » KALS i)
B ETEEEDIREAVELA ~ BB RIS ~ R BRI 2R E TF - 8ot
PRIt & AR BRI B KALS {E]fk a5 Wi 2 s e iaeR M LI = A =
(Observer pattern) {7 (dispatcher) Bz (listener) A2z [HHY
FFEREE -

SR BT TEmY AEEZERDTE - B2 PHP RRBEE M - [FIEEfL
17> Codelgniter #2422 1 o KALS BFHZERITTAY E A A Z RO [al e T AaY
AT - PERDTIREREIRTRITAHYES K (request) 2 1% &l IR TR

TTERIIEEL » PR HIERIAERL JISON (JavaScript Object Notation) &K, »
B2 Bl (response) dEFRILHT: -

SRR BRI IR B RHE R 2R AJAX (Asynchronous JavaScript
and XML - fiifE AJAX) A= > BORITIELA HTTP i@siiiieE (HyperText Transfer
Protocol ) H#J GET = POST J5 (A & HaZeml T i - ZMM& W& ~ [EFF JSONP
o PRSI T A Bl {EHY JSON &t -

JSONP (JSON with padding ) j2&—fE{E AJAX H A TIFSAEIE RHE IR E A Y
Rty - ZAIM R 4R JSONP {£5EE1 GET R EIRE R - AMEERHE i L IREE
DU K B ERIYEE K » i HL Codelgniter fya5%st EAIRHILL GET J5 = {#i%
ERERYEROK » BIHVE(ERTE - KALS FIATRESER} (flash) Ky session HlEeaT
HIA POST 7SR I BEUERHY /772 » SRRES R SR R s 4t K B ke
A
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KALS 81 T RIEEEHUER] ) AT TR S ey £ 25T T BB 7 Bl

HRRE JJHITEH] - EERE M IR R DB SR Rl - MBS RIE R

S {5 A Iy T RO E - WA B SRH iR T R SRR DUE TR AV

|

Tt - HARGEE R RN EEE 4 - 4 Fror - SPEERIT ¢

1.

2.

10.

HERH A I H R B 2P R3S T KALS HYRBTRESCE -
RURBTE RN TR E RS SR  KALS A& E P R E
RIER PHU AR ER - MR BRI RE S R & E RS SCE T -
HERH5E 1 KALS SEREREGGT - WA B RHE x4 KALS » EIHIE
SEERIER TR~ B A - ERCN > BEE T ERTERERE - TE
stHaEEME T TR E ) - TR TR

KALS it &R AL R B R T -

KALS IR R R SE KALS TRy T RIGREEHU A | -

" RIEEERURR ) R R B R P HUS AL B | AT
B T RS
IR B R B 5 DU S 2 H AT B 8
TS SR G R E R R B R T -

" RISHAEHUR T ) RIS s Y TR B R R S A
AR B o AR ILEEEE AT SR I > A T RIEEEEUR ) R
ptaE T EAMR R WL BRI R T HUS B s L B RHE
FTEEEHERS

" RIEEEHUEH ) o TR A R AR B L BRI RO TR
A EEHU R E AL ARt e - R AR IR e -
RN R T iRl 5 -
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6. HUS At ek

& 4 - 4 FIGHAEEEEEE 24 (KALS) BRI AU HIE (AR ]
¥I & AAFEiTHa

RETRLL AR EBEERYE A SER A KALS Y T2 I06E - EIFEERIE/ M ~ A2
AL AYEEEY iy SUZIEEARRE ~ BB e mlE ~ AR  DAKGRIA -

E

|
p

B> 32 KALSH e 4 &

EERE SR D E RS SRS T KALS RRESCE 2 1% - KALS &5
HUAERIRE SRR RPN H s A T EA ~ AET 0 an (b r B S S Eh(F - 8] 4 - 5
Fy KALS BERL T S EThRERy = - B LT AN ATt TR - B A
RS TR - BISCE BRI s E B A ~ SRR S B D IR A
AR EEE] o
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HYE 141 06292 27673 02330 5831 .6753 10 1.00
H5E 29 5569 22708 .04217 4705 6433 10 1.00
PRI 47 5694 22769 03321 5025 6362 10 1.00
T 66 4100 .19665  .02421 3617  .4583 10 1.00
el 34 6432 28430 .04876 5440 7424 10 1.00
aF1 317 5696 26447 01485 5404 5988 10 1.00

1 REEFFHRZ

FEER N T8 BB TR » R T

=)

= o

*. RS EEE] 0.05 FUBHE KA -

2. BEEBT

FY AR SRS | R AR AR T R E A A
DNVEEL R IE 1% 7Y Welch 7£E¢ Brown-Forsythe JAsRE &4 s & F(H -

%% 6 - 20 ZLL BHEITE A > Mg S P Ry Robust AR e &5 5 - £/ Welch
SEFTE SR F {E R 11.970 > 854 p = 0.000 < 0.05 » #EF|ZEKHE 5 £

72 6 - 19 fEEE SRS A 4H ]

\\\\\\\

RPEAEERESR

B IE © BRETEAE 8
Levene 4ist®E 7 FEHHE SEEBE BEEME
8.490 4 312 .000*
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12T

i o NI BB

HY[EE MR E  Levene SEFE[H
B ENIAE A3 6 - 19 BT Levene 45T & F=8.490 ¥4 p = 0.000 < 0.05>
ZF| 0.05 FHEKAE » RINEABANER T EREEEEAVRE o ERGEEY
& RERA - FTRER AR T B | SRR TR A THE R IO A 3240 A1

BAEEE 141 F - (5T SIS BB BB Y 44% - AR H A AR SR B



Brown-Forsythe JEFT{55] > F {8 5 10.036 - BEE: p = 0.000 < 0.05 » {3 FHHE
KA © 5 4HAHY F A e Siat 2 AIZ AU 5 AR P9 %0 B 11.003 {F R RE% -

PRI LAl A & SR A AR T AR SR A | 28 oA I e A B
S - HRATEEER o R A BB T AR SRS | AATAE  BER IR E

S BB B ey Bt AR B -
7 6 - 20 FEEE RIS SHAYLH 5 PR Robust i 45 5%
REETH © RREERAR B
GETE oTEHE oEHRE BEENE
Welch 11.970 4 100.042  .000*
Brown-Forsythe 10.036 4 182.540 .000%

a. Asymptotically F distributed.
* BT 0.05 HYBHE KA -

3. FWIENR

By 7R R BE AR AV BIRCE  fE BRI 1% 2 S PR AR 1T
ARy T ARt SRR | &AL T S R EE MR RGEY - ZELEFRRA Tamhane
7% ~ Dunnett T3 % ~ Games-Howell 5%, Dunnett C jE2K 534t - 518 148837500
fE A 28— RS - LY L. Tamhane ARSI 25 8 LB ST HT4E
B K6 - 2L FoR o

6 - 21 GER P DISEE o (A TR AR B R R R R T
TR AR EA PURE I AYAR 7] - ELAHR PR R RAYARET Fs
® THE BRI T EE ) AR RE R Ry 0.21922 (p = 0.000 < 0.05)
o T EIRIEN T ERE ) BAIRYIIEFER &y 0.14690 (p = 0.040 < 0.05) ;
® THEE BRI T IR SRR R 2 Ry 0.15936 (p = 0.002 < 0.05) ;
o THEE BRI T ERE AR IR &y 0.23324 (p = 0.001 < 0.05) -

BEAERR TR 0 T EESEEAORES | BN B E AR H BB - YA

AR -
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7 6 - 21 fEEGE RIS AYZH ] Tamhane 226 B ELERAS IR
WREETH © BelRE R B

95% (&l
O FR O HA PEER O)) R BEM TR BR

EEE2 ‘B 5E 07232 04818 J19  -0092 2139
PR 05986 04057 J8T  -0564 1761
TR 21922%% 03360 000 1239 3145
el -.01402 05404 1.000 -.1724  .1444
‘B 5E PRI -.01247 05368 1.000 -.1685  .1436
i .14690%* 04862 040 .0041 2897
41 -.08634 06446 11 -2736 1009
PRI e 15936 04110 002 .0414 2773
41 -07387 05899 911 -2452  .0974
i 41 -23324%% 05444 001 -3927  -.0738

* FEEEMEE] 0.05 (YEEEE KR .
*k BEELIAER 0,01 YR K -

(2) HBafFRAFPLredRIRBIkil

" EERE s ) SRR A S TP TR SRR - 240 - BRI R
At — B aRe g & S EEE s > NIt S0 g FEA 2l - 3
pirei - Ehpiis 2 (AR RN 1 70) BRI R 3290 Ay
HESC AR (R E) FEIE () o) £0EE) M(EE) B¢
adl) HY(FEBhE) RETI(Rasr) o MEERERNEE T 7 K@ o e " R
CoEEE T B Bl TR (fF CKIP A LI MEET b o BBl SR
JEIR R3] )y F R
Fo 7kl T BEEsRE SN ) BN EE & RE S St B Bt SR B SRR A 0 B
=H E RS R T e A S L B R R B R TR
at o IR R 3 1272 (I EEe SRR 1 1272 S s — AL
A —HRHY " R SRR o MRIR IR 23R AT E RS IR AR 6 - 22 FR -
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S T S BTER 288 (CKIP) SpAfrHv&EIR - BEak nREHEAHY T L EAE:
$A5 15 i - RhilE " e T R EhE TR TR R T A b
Bl o~ e "R T EE T ANSOIERD T SRR T AR TR
s Ee )~ TR ) T Ba ) BT RRERG ) F - IKIRR 6 - 22 iR RYIER
AFELL TR EE M ) (F R E I RS 1272 SRR Rk 15 FEA [E] 5 MY
SHA > MRE B B SR B R B A O B Ry RSB > DABRIN T3 BB e e &40
RIHVBRE R ARy BUE T AR AR - SHERIBLGETENR 6 - 28 FR -

1 REEFFHRZ

Bl Levene fgiE &4H FIAYREEEAR 0 BUS B & S BB EE MRG0 &
TELEERANTFE 6 - 24 T > Levene 45518 F = 1.059 » #52M4: p =0.319 > 0.05 > &
#E 0.05 BEE /KA > For T REETERE A | 12 15 fEAH B R A o BT S R

BEE MG -

2. BREEBRT

FERF &2 S B VBRI T - RIS ANOVA Mo 4 4031 Ry
RREHAR YR S L BE R © R 6 - 25 ANOVA IR e ST » 4is i F =
1773 > 1 p = 0,038 < 0.05 - 751 0.05 B/l » IEEGRAMERY - ReE et
TR o ARBIRIE TR | (OREEAI o R R
HHEEATE T -
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% 6 - 22 FEEEE MY IR ARG

Tabdmer  farEEEE ERERETT  REEEE
3290 Y& yE! 2 1
3290 B2 2 1
3290 R 2 1
3290 JE 5 2 1
3290 i 2 1
3290 JEV ] 2 1
3291 BT 2 1

% 6 - 23 PEa s E s A BRI AEt &
WRERIH © SRR AR

PR
95% (S HE ]

B8 Fras s R TR B RME ERE

] 236 571525903 01686 .5383  .6047 10 1.00
Ye&YE RG] 181 5527 26006 .01933 5145 .5908 10 1.00
BN 5 119 5289 25535  .02341 4826 .5753 10 1.00
N EAEEE 101 5532 25510 02538 5028 .6035 10 1.00
“Pyc#EEE 106 5168 26502 .02574 4658 5678 10 1.00
] 83 5708 28679 .03148 5082  .6335 10 1.00
IR 85 4916 24736  .02683 43383  .5450 10 1.00
Frad] 69 4849 23680  .02851 4280 .5418 10 1.00
SRS 50 6102 28552 .04038 .5291 .6913 10 1.00
S 57 4932 26087 - 03455 4239 5624 10 1.00
TR 48 5083 26309 03797 4319 5847 10 1.00
Bl pizat 48 5044 22977 03316 4377 5711 10 1.00
A 44 4720 23473 03539 4007 5434 10 1.00
= 33 5455 25127 04374 4564 .6346 10 1.00
IR REAES 12 4308  .19402 .05601 .3076 .5541 10 81
A 1272 5364 25892 .00726 .5221 .5506 10 1.00

7% 6 - 24 B EpE R A I B R E A MR E AR

HREETH © BelREEE R 3

Levene 4ist=

STHBE SEEBE

B

1.059

14

1257

391
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7% 6 - 25 FEEaEE R A ] ANOVA fRiE &5 IR
WREETH © BelREER AR B
P BHE PR F RRE BEENE
A 1.650 14 118 1.773 .038%*
&HIN 83.558 1257 0066
AR 85.208 1271
*. BEEMEET] 0.05 YR /KHE -

3. FBEIEVR

By THME— R TR CRER KRR L ER S ELE
R A R 2 RV RO - FEFT & B RE B M B nIRTHE T 2 E e
SEHEF SRR - HPNEURRGEAY Tukey JEIR Scheffe JAENEAE H4H HI > R
E R B B R LA ZE R A /N = 5% (Least Significant
difference - fijf# LSD /%) AGEFTZELLE T - &S RAM SR F AR - 280
LSD 23R R — AR RS - SN TERE L - HItES% LSD A1957r
WT4ESRIT - FREAREIMEEMEA -

fte% F BN LSD JEMEf TR B 2 RAY A ITAE SR v AR %5 T 8
2l )~ TANSCERRD ) SREEEMEAE B e S B R R B B A AR
PEAH RN - BEEEERERATAI T
o T MEE | HIREERAR S B BEEE AN TR L T e TSR

B TR
® TUEDE HVBRREERR S BOEITEEEE R TR T ovE ) B TR
® THNIEED ) HURREER A BT BEEE R T Y eEEE L TR LT

ail )~ TSR ) TIERE A ) - TR ) B T ERREATED

TEHSCER 248 CKIP fyHIE T » T iEss ) mIfE Ry " #ad ) AYEsE - BIE
BER ~ BEAE o O RS M T S LSRR R - BIAESL  E HE
Ko DANUREED o AT ZE RIS SCERITE S By T A #5a ) fal% - HRAJEERS
Rewe: " Ew ) B3 TN HOE A BEEEI R T A o IR DR Y
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EREREHY AR ERE S ) B T A4E ) AR > BER AR B R R HETE
gy Bra RE e P AR A AR &R -

(2) HixFRELreaBIR2BLIKIiiH

TEEHEEE | BN RS T AR BRI - FRE R LR
GBS T S T EEE R ) - BORER - BRRS 2 B TR
5ty 3200 VMY > HAEEHEuESCFRIEHE 7 T B T PRTAER , WL E

Fo 7ot T AR EEI L B ) HYR E R SRS S L B B SR Y Bl
RS IR - ERE R B R FE I BRI Bk
1T NI G aT LA 458 L EEREIREEE 1 458 i ML H A
A—FRH T FERE SRR E - MRIR IR 23R AR B R IR A1 6 - 26 Fion -

% 6 - 26 fEHIE L B IR
tdmsr  AeraEUE  ERERGNE RO

3290 EEFE 2 1
3290 iR =) 2 1
3291 REITRHEA 2 1
3292 REITRHEA 2 1

RIS RE AR RIE TR RS, ST TR 4
B TBHSE | T HEITHIE | TR R TR - T IR
GERE ) BT ) % - (TE% 6 - 26 HURERISISE o AT RS REACE | fF
BT » i 458 FEREE ST AL 7 RN E R AL » S R R R
YRR By HREETE » L) BN T R o S A BT B R T LR B -
SRR RANZR 6 - 27 BT «
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% 6 - 27 B EE B IR AE T &
WREETH © BelREER R B

ek o]
95% {EHEEMH
(B8 P xRk TR BRSO R/ME O &KE

FHEH 139 ST72 26430 02242 5329 6215 10 1.00
REITBATH 61 5264 25510 .03266 4611  .5917 .10 1.00
BENBATAAS 15 4780 24329 06282 3433 6127 .10 1.00
PET4ER 101 0064 26787 02665  .5536  .6593 .10 1.00
&R 75 5264 23844 02753 4715 5813 .10 1.00
[F] F B B4 2. 41 0500 27434 04285 5634 7366 31 1.00
HA 26 5531 29905 05865 4323 .6739 10 1.00
AR 458 S705 26378 01233 5462 5947 10 1.00

1 REEFFHRZ

ESELL Levene R 4R RIRIRERERE 7 /3 BUR S & B R A E MR 0 &
TELERANTFE 6 - 28 s - Levene 45158 F = 2.426 » #5EM: p = 0.026 < 0.05 > #%
£ 0.05 BiE/KHE > JRED T AEREEIENIE | SRR TSR EE R -
ARG ST LR A Ry RSB ARE T  BO R A TR % - (8 8 =4 - RIILAE
2 6 - 27 WA RIRUtaRE R - wIBRAR THETE B T EERASRE ) (1B
R R -

7% 6 - 28 FEEsuE (L EAH B R E A R E &R
AT+ BelsE R R B
Levene §iaTE I THHBE SOEHE BEE
2.426 6 451 026%
*. BEEMEET] 0.05 YR /KHE -

2. BEEBT

8 R SR BB E B PRI > AHITZELL Welch 72 K2 Brown-Forsythe JE2{¢aT
B4 B PIRIBEE AR Y BOE R - R 6 - 29 BRI EIS IR

Robust & 45 5 » BE A Welch SRSy F {8 Fy 1.9260 B8 p = 0.083 > 0.05 ;
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B F Brown-Forsythe SR/ F {5 1.903 » BE2 M p = 0.081 > 0.05 - 47
) F Gt by 1.9145 Rl 77539 A 0.05 AYBE/KAE » PRI IE RS iR R
IRENRIE LR S ) AL SRR R B R RO R
B

>N

7 6 - 20 fEEEEI A A AP PR Robust i@ E 45 R
IREETE © BelR PR AR 8
GETE oTEHE oEHRE BEENE
Welch 1.926 6 103.314 .083
Brown-Forsythe 1.903 6 228.190 081
a. Asymptotically F distributed.

S B rét RN T AR s EI L B WA S W B B S B e L
TEGEER > INIEAFETHR S EILE - ATt B 5 HE K B BB B
AiIFE NHYVURE 2 B RO AR T ARG S R B iy B B A S 2=

HE

>

1%

KEHTT " RIEEEEUER] ) Frs By NIENER AR Hoh TR s E
RIS | PR RAVBREIE IRaE ) 2 R AR SMERE T T AR SRR
Bl T REEEEERE M ) ARSI B R B A 5 T R A, B
SRR WO AR AR - B T EE I S a T E R IR
BRAR T B BIE N RIERAE « RAAITRE ESARAAGHS > A e N R
AR - M TR s E ) B T SR E ) AR E RE R B R 52
FSEE A B R > NIE AT DLEEE R e T AIs A AR ) sy =5

BEHE -

Fr& FAFFLRAEFLESEPNR ST
BT St T AU | ch B 4 2 R R SRR
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JERERE LA AETE S E N EN R TR R B LA
TEEENER L B G E RS RAVREE R B E TR IEARE - DB AR

A et B P AR 8 bR B A M

AR E R PR 317 EAEEE R BRI A NI T A
Zor¥ o BhlE TR EE SO B TR EE SR B TR R A
T TR B TR R R, B T R E o
By 7 ori TR R B B R B E R AR BRI - AR e
LT NI TR R ) PSR LA A B B R Ry B S R
GBIkl

7% 6 - 30 BRIHVERIFIFR - BF—TH T LR R B SRS E AR A5
AR Y BOETTBRRE 3 - AnBad TR T IEREIN R 8, AR B E R R AR
RE BRI IR IEAN R © 317 SEEEE RN T RN R %) FURGIAE &

W% 6 - 30 Fim
% 6 - 30 FEEE N Ry B IFRZE D
RS E a1
fratdl fiake IRER Feaksl PRakss Pt
fReE EHER Bk mss Bt BRE EUE B2k RREE
@war o % o% o% A% 28 REGH BoH

3390 1 1 2.67 2.69 3 2.10 1 0.84
3391 1 1 2.70 2.27 3 2.54 1 0.84
3392 1 1 2.70 2.69 3 2.27 2 1.00
3393 1 1 2.46 1.48 3 2.54 3 0.81
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7 6 - 31 PN ZR o Bl aat &
E#  sME  BRAKE PR PEEE

o E LR B 317 1.00 220  1.0703 2580
R EE R # 317 1.00 1.20  1.0013 .0158
T RIS A 317 2.34 270  2.6003 1294
TRt 0 B el 1 0 B 317 1.00 269 23732 6104
T E R 317 1.00 300  2.6836 6389
EERa el A 317 1.00 263 23781 4306

% 6 - 32 RyyNTH T REREINZR B SARAEE AR S 8L Pearson RZEAHER S0 AT
SR - GEREUT T R R B BRI R B S IR R (R TEAHRE
EEAh - R S R L A o B RS R T 0.05 HURERE/KAE » [ 23R

REEIEAHRE o i HAVUIE RN ZR o B2 B R AH BRI -

T 6 - 32 FEEEIN 2RIy B R HE gy B0 Pearson REZEAHRE AT AR
RN TR
fRatdl fiat= PRER fRekst PEakse PRt
Bk AR B EENE BERE EUE
g% o o8 g% 2% oH

R:EEE  Pearson 048 109 -.047 067 .165**  -.008
fRor8 MHEAGRE
HEE 394 .053 407 237 .003 881
()

. BREVE(MERE) Z2 T 0.01 HYREEE/KE -

bt Pearson FRzZEAHRR AT - A [ B EIEIR S T, B T AR EE L
o B EEFISRERT RN - B T EE—PER T EERR S EAE
TR TR RAVRE AR Y e R AWTSTRNTH T BN ZR 8 Ay B
ANEME R R IH » DUNTR TR R 8 SRR PR SR s 040
B4l - BRI E B R ABRE R BB E T R A AR WA
At E ST RS AV B R Ay BV B e S A e A -

et Bl 7 A5 B 2 B IAE AR 6 - 33 Fion o Hiop M B R 8
i o AH B B SRV BT EE AR o B S N AV SR - B Pearson fRZ2 A 77
PAVERAH T IPIE - @8 HAL70H TR R 8 WA HREEER - (52
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SEEE I B TR EE I B T R EEE N B s HER
BRI ARy B BOE E R AR S -

#6-33 &EE?%E’PPVQ%UJ‘ZHZ%%Eﬁﬁ@%%&ﬂ@%iﬂ‘%%z& AR ETH R

Sk S0 &% g EEEE t{H

ST E R T B %fréﬂ 33 5797 24658 232
&40 284 5684  .26685

EEEE 8 [=Rail 2 9300  .09899 1.942
&40 315 5673 26367

T RIS AL =574 207 5593 27337 -.978
&or4H 110 5889 24689

TRt EiERE M 8 =574 236 5715 25903 217
&or4H 81 5641 28132

TRLHIERE T8 =574l 78 5936 26270 2.861*
&or4H 239 4960  .25778

SarEE AL E =P 224 5602 25931  -1.151
&534H 73 .6008 28052

E () 5] 0.05 (YREE/KHE -

AT AT S R T AU B AR S AR B B TR -
GG (A IR RE RS B ERISROY, HREESeT
SRS TEATR T ELARVTE T RREDNE B | HI A S B Sl 4
BRI - S EAl—ishe TEREER ) 81T B, SRR
T B BN R SR B RS - BRI 6 - 34
FT -

Y TR IR | AR L R AR S B B
3% S TV D 2 MR e R P T L .00 5 - T A Y
SRR | SRR B R R TR E S
A1 B et T A B R TR > s TR s e g
BB BRI P -
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% 6 - 34 BEEINZR o B AR SR, - MR R A SR A 72 LR
ek SR
BT Bt
fraksuE k. X fErEEEo® X

AN ESE EAHE

mEEdE O SEEEdkEs® O
fHERE O MAHEERESEH O
iRl O  fEEsRsils g X
fetdEE Y O FERaEErEsE X

SREUE X SEEECESE X

X, ISR A W Bl SRRV RS ER AR B - BRI B IEARR -
O. oHrésFees S B B AR AR 0 ¥ - B0 2B AR -
©. ISR SR it S B B SR RRE R R ) B - B 2 IR IEAARA

RPEFTRRFIIRLS PR 2L
LR AL

>

¥1I&

Fo 7B ERIT T MISEEHES] B ERHMESWANEERE > &
B A SR RAE T MRS 280 ) T AR (T R » 357
AR EPRRE RS N WL BB AV B Ry B > DU A E
ZEMEMGA T HEEEHES], 2 EEE

AET AT SR AR T R DA T RIS AR 22 24 ) W DA E O
HVECEk > EUfh T AERESER T B S R T T MER L T B B

PRI FUHE - SUERHREASERERR EEARAE

% 6 - 35 HIH T ERIHE 19 (I ERE RV AGERFRR - HhEREE S
15 PR 16 R ZRERERRRVEEEL - bR T TSRS, DN HA Y S8R R T Rl
FAIRRIEE S, © LU o3 &k 8 R i B Bt S0 R i e (EL T 22

Fo 1 liis TR FARRIEE iR EAR AT Ry E Bt SR B i 7 8
BEHEAER I HFEERABEBRGET LV INER AU e AR

#1AHY Mann-Whitney s T53 4T
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7 6 - 35 FREE T R h Ay SRRt
Tl FEE O£ BA BEE O Wk B BEES
RdmsE MR E=EH O TE ¥ T X TE mREL

1 0.84 6 2 14 6 0 0 1
2 1 39 29 271 50 9 26 19
3 0.81 4 2 12 4 0 0 0
4 0.49 25 8 121 29 1 0 11
5 0.54 66 7 173 48 3 12 15
6 0.6 3 4 18 3 0 0 2
7 0.32 41 7 83 44 1 8 3
8 0.31 15 3 27 15 0 0 2
9 0.56 15 5 42 16 0 0 5
10 0.41 8 2 43 7 0 0 0
11 0.86 13 11 49 10 1 0 1
12 0.25 12 1 28 6 2 0 1
13 0.53 5 2 7 5 0 0 1
14 0.86 4 4 23 2 1 1 1
15° 0.94 5 - - - -
16° 0.69 1 - - - -
17 0.88 26 4 29 26 0 0 0
18 0.1 14 4 33 13 0 0 2
19 0.28 15 16 44 14 0 6 16

g 05932 16.6842  6.5294  59.8235 17.5294  1.0588 3.1176  4.7059
TAEZZ 02010 161345 67311 67.1672 156322 2.1549 6.6676  6.1239
a. HIRARSEE - ZERHEICAR TR EB IR -

1. Mann-Whitney & 45 4 &

Bl RS KRR Mann-Whitney 2 EHY 3T o ARTERE TR
AR FRESIE T RREAR B (PRSI - DL T B EE, AP
16.68 S UIEIES - KA EBRA G0 T8 DL RS R DU NI P R
PEARA > LEBOE W AH 2 R RS ER A2 7 B (L BUE 5 B 2252 - /£ Mann-Whitney
IIMrE TR L BEA RT3 6 - 36 RIZAE TR SR BRI
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SHAVFLER - SRR 5 (I B RREH M o BP9 0R 114
FARHIRI Ry 57 BFERAE L 14 U EhRH 5 - RIREE A BV F U 9.5
FERAER Ry 133 - BB BV FSCFIBORE - ESREE A SR BRAR
AHAER SR -

A

A

% 6 - 36 LTI A S
BEERE (E8 SHTIE SRR

el e B R B =g sl 5 11.40 57.00
{RAERLA 14 9.50 133.00
4B 19

7% 6 - 37 BT EMDIEITE 4 2 % - FELL Mann-Whitney 6 7E FTiS2HY
455 o Mann-Whitney 45518 U = 28.000 » B2 i &1y 7K 4 p = 0.517 > 0.05 >
RS 0.05 HYBHEACHE o MFHEZ B2 R My - IREEE Sy SR
BURSHAAH PR R R A o S A O L A R A 5T

7% 6 - 37 LRI ET4H Mann-Whitney 2 E45 H
HE - RO

RelRE PR R 77 Y
Mann-Whitney U ;& 28.000
HTEEME (BE) 517

2. Mann-Whitney 4 474§ &

DL aegeat I7 2o Hofth S A SR AR 1T R Z 1R - BRI IR SR AR
6 - 38 AR » iE CHEARGURIEIREIT BB R SR 2 > Bt R AVBTE
DEEGEBEN R o NMIFHELESER - ARSI T T B, REsh -
HA A TSGR EEET AT SR B R AR B B S D
AR EARRERIRS - N R AEZE R A ZRIBE KL S (ER R AR
HN SRR EHURRZEFTEEL - AW SER8 AR K IERL H LU 2 B R A T 0T
LIERSE B & 2SR P T RIARE SV E et 5 » HERER AR B i S R

E
o
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7% 6 - 38 AN [ESHARAVAEETT iy Z BB /T ST Mann-Whitney & i 255
AT BElnETE e B

T e BT B R FREHE FHREER Mann-Whitney U P (B

TEEEE [EL B 5 11.40 57.00 28.000 .517
AR 14 9.50 133.00

BEARE e S 6 9.25 55.50 31.500 .880
AR 11 8.86 97.50

BEREEY [EL RS 4 9.50 38.00 24,000 .821
A 13 8.85 115.00

g EL e B 5 10.80 54.00 21.000 .342
AR 12 8.25 99.00

fHIERZCEL e B 3 9.33 28.00 20.000 .900
AR 14 8.93 125.00

B E e S 4 8.50 34.00 24,000 .821
B 13 9.15 119.00

B SRR 5 9.20 46.00 29.000 .916
A - 12 8.92 107.00

{1

O
e
Y

¥ 8 BHRERLAKR KA, 2 BHHRF
2

FEH TR AR S A F Y B S R Rt T h RS B A AR A

B S RS R IR AR SR B AV I AL T RIS AR - & TERTE M —

[ » AT DA REIEE R g 70 B I 80 B B 52 7y i 4H - G 2L Mann-Whitney

foE A E Sy T RNl DUREEREEE Ty T HBE A E), BA A

HHEER -
-~ Binpairs v iR o

AWt EER D ES T 349 FAEEEE > HOERNREER T 11 £
abER - R E R RV R B (R EE DIE = 5 (B T RifEse , BT A
BRI ) o — ot YR DU BB R S A R B
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B T AR Rl ) R LAYER

H A BB S BRIy T AR ) KBS » AR T
PR AT R = R R NI ) AT R T AR R AT ) R
DU ERRE RS ) BLICRIS LR - 3% 6 - 30 BATAERH SNy T It n
BRE ) B Z EER A HER -

Fo Ty [FIRE E RS RE R R RE T B BRI 52 AHT e LABTRE IR i o By P4y
ERERE SR E T HE R > HFUES MEANESBSETAZ
Mann-Whitney AARESLHFIM " RMERRSR , ~ TRNERER ) B DB ) 1y
rBeh B AREER -

7% 6 - 40 BB B SURBRE R 0 BE 7 Ry s sHEUR 4 2 1% AE T ORTE
pea o~ TAERGR ) B TERCR ) = TR RIS ) _ERERATAER -
oo BEER AR Bs o AHERME O AHAY TORMERE AR ) B T RERCR | BRI
ARENZR - RSB RS T ORISR ) S B E s R Ry
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7 6 - 39 PR R TR

B REE TR CREEE CRME AER B B

Sémwt MOE EXE & R K R ¥ OHERE
1 0.84 6 1 .1667 5 .8333 0  .0000
2 1 48 17 3542 31 6458 0  .0000
3 0.81 5 2 .4000 2 .4000 1 .2000
4 0.49 30 25 .8333 1 .0333 4 1333
5 0.54 70 66 .9429 3 .0429 1 .0143
6 0.6 3 2 .6667 1 .3333 0  .0000
7 0.32 43 19 4419 23 5349 1 .0233
8 0.31 15 15 .0000 0 .0000 0  .0000
9 0.56 16 15 9375 0 .0000 1 .0625
10 0.41 8 8 .0000 0 .0000 0  .0000
11 0.86 14 8 5714 6 4286 0  .0000
12 0.25 14 8 5714 6 4286 0  .0000
13 0.53 5 5 .0000 0 .0000 0  .0000
14 0.86 6 0 .0000 5 .8333 1 .1667
15 0.94 5 2 .4000 3 .6000 0  .0000
16 0.69 3 0 .0000 3 .0000 0  .0000
17 0.88 26 17 6538 9 3462 0  .0000
18 0.1 17 1 .0588 14 8235 2 1176
19 0.28 15 14 9333 1 .0667 0  .0000

7 6 - 40 Bl R B (RN [ Z AR e m] 8522 22y Mann-Whitney e 4%

HEIH © BRE AR 8

R HEHESH 8 FROPTE FHEER Mann-Whitney U P {E

R = 7r4H 9 6.39 57.50 12.500** .008
&34l 10 13.25 132.50

NERAR = 7r4H 9 13.50 121.50 13.500** .010
&4l 10 6.85 68.50

Es vl 9 9.17 82.50 37.500  .479
&4l 10 10.75 107.50

**, BT 0.01 HYRHE KA -
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TEREEIE - ML T INAZE R TR a8 BT [EERE, =& "1
BEOE) ) SRR gl iy Bos oy LR 4 2 ] > B =T T 14
BEOE) REGRAREER R 6-41 1 19 U EB RN INAZERE

TRIEESTER R B T IR E ) RETYIRR o HrhEERESR 15 B 16 AYBIEES
TR E KALS Z&HEMZA s - DL N i 2 8 BB RE T A YA
af e

ENTIFWIHPN LTy TERBE] Y8 SIS i e S i
HLUREIEEGETE Z Mann-Whitney fE f4H 2 T IIAEE T8 ~ TR 5w
R, BT EIERE P B S BRI R - (R 6 - 42 IYAEREUR © B
AR T RS AR T Bl EREL ) FC P B (R R R B4 -
b BelREE AR T oS O 4H PRy T IDAEE R B TORRE S R L RER
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% 6 - 41 (LR D BIThRE(E AR Gt
HRERESE REEEMOE IASERE BESERIE [EEE

1 0.84 1 1 0
2 1 0 19 5
3 0.81 3 0 0
4 0.49 9 11 1
5 0.54 38 15 13
6 0.6 1 2 1
7 0.32 0 3 1
8 0.31 0 2 2
9 0.56 1 5 1
10 0.41 0 0 0
11 0.86 1 1 0
12 0.25 1 1 1
13 0.53 0 1 0
14 0.86 1 1 0
15° 0.94 0 0
16° 0.69 3 - 0
17 0.88 0 0 0
18 0.1 2 2 2
19 0.28 1 16 10

a. HRARSEE - ZERRHEICH B R KA

% 6 - 42 BlREHE A Bs (RN [F L B L B RE (5 AR 72 i) Mann-Whitney e 5%
EISEIH © BlRa s iR B

EE- Fik Mann-Whitney P &
BT SyeE - (EE I FARAER U
MAZEZEXRE =78 9 9.89 89.00 44.000 .931
&34 10 10.10 101.00
BIESEmKE S0 8 7.75 62.00 26.000 .327
R4l 9 1011 91.00
O] FEZ & f=var 9 7.11 64.00 19.000* .023

{4740 10  12.60 126.00
* FEEEMEE] 0.05 (YEEEE KR .
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""" MESFEE ((1999) 4 MR R R Bradshaw
B 9% S49% KALS & Light

FIHEEE S AT L(EF] T

3169 10 1 3
B - fEEE Y - (E] 3276 19 1 3
1L B RIgE b5 s L 3152 8 0 3
HIEETT ~ Bl E HIE S 3113 8 2 3
~~~~~~ 3310 5 2 3
FHRCECEZ 1Y - G 3243 19 2 3
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R 7 -1 DIEERGERAIE AR RS | A EE R R o B

4H | Rl E P A ERREEE iy k] REFRZ T
TRRRESAY ECEEE b ([’ t = EiGER HaHb
HE .6292 2240 0.5520  0.4480 0 1.4430 2.7000
‘B 5t 5569 1983 0.6034  0.3966 0 1.3966 1.9331
PRI 5694 2027 05945 0.4055 0 1.4055 2.4600
2 4100 1460 0.7080  0.2920 0 1.2920 2.6700
0] .6432 2290 0.5420  0.4580 0 1.4580 2.3400
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