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The instruction of high school computer science assisted by a networked peer
assessment system: An analysis of the effects and peer feedback

Student: Sheng-Chau Tseng Advisor: Chin-Chung Tsai

Degree Program of E-Learning in National Chiao-Tung University

Abstract

Evaluation plays an important role in students’ learning. Under the environment of
Multiple Intelligences teaching and learning, conventional paper-based evaluation shows
more restriction in evaluation. Peer assessment finds its beginning with the development of
multiple assessment while the network makes it more mature. During the process of peer
assessment, each student functions as an author, a reviewer, and an adapter. During the
process of role transfer, students will not only learn more actively and willingly, but also
attain higher critical thinking skills. With the network system as a medium and control center,
we can eliminate the restrictions of time and place. Moreover, the anonymity of networked
environment will create more fairness and effectiveness than paper-based peer assessment

does.

This study first discussed the theoretical foundations of peer assessment from a
constructivist perspective and then modified the previous networked peer assessment models.
Finally, a networked peer assessment activity was conducted by designing a web-based three

round peer assessment (3RPA) system.

The subjects of this study included 184 tenth graders, each of them from four different
classes in Hsinchu Senior High School. The 3-RPA activity was performed on a class basis for
six weeks. In each round, every student was required to critique the work of other ten
counterpeers anonymously. Thus, each of them was supposed to receive ten comments and
scores from their peer reviewers. At its end, experts (e.g., teachers) would evaluate students’

work as well. However, the results of the evaluation were not accessible to any of the students.



Most importantly, students’ attitudes toward networked peer assessment were collected before

and after the activity.

Some significant findings are revealed in this study. Firstly, the networked peer
assessment actually can improve the quality of students’ work . Secondly, the scores of peer
reviewers are highly consistent with experts’ grading, indicating the validity of senior high
students’ peer assessment. Thirdly, reinforcing feedbacks have more positive influences on
every aspect of students” work while didactic feedbacks have negative influences on it. With
regard to students’ attitudes toward the networked peer assessment, no significance was found

between before and after the activity.

This research also allowed all of the participants to write down their feelings and
suggestions about the networked peer assessment and the system they used (e.g., 3RPA) after
the activity. Most of them listed the merits of the activity while some of them found out some
limitations about the system. All of their feelings, praises and suggestions were compiled for

the use of future research and references.

As what is shown in the peer feedback analysis, didactic feedbacks have negative
influence on students’ learning. However, in traditional classrooms, most teachers tend to
provide their students with didactic feedbacks. Therefore, the author suggests that though
networked peer assessment is not a panacea for learning, it offers students an alternative way
while they are learning. It is true that with the networked peer assessment system as a learning
aid, the quality of students” work is improved. And that accounts for why networked peer

assessment system is worth promoting.
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@il = (assimilation) ; i/['%'}zw - T R PR %E!Ei'ﬁ%%ﬂ'? FHRE
SRR (EPRIERERN S S BI E ERE  ARRITA p ﬂfaﬁﬁ
(accommodate ) i ju bR IV £ e (FLAL » Bt Tl FE&L%J pB(S
(adaptation ) Fy [HE I&IHJ‘FI' plu*:‘ﬁ’» ?Pm[ﬁ?ﬁ'rg JY[I T fg;;ﬂaupeey
Bl ) > R gﬁ:t » IR J”M[%’ﬁﬁ‘js ' (adaptation ) Fgk@pvf] il > 1T ’Ii%r.;ﬁ b LRL
S - FERIE] -

I T ?ﬁ“”["?&wﬂ SiEAE [ S0 2 Cprior knowledge ) rf“ R oLl ?

(‘Tsai, 2000) » 1 = ¢ 5 gk b ffﬁjﬁ'ﬁiﬂ%%a‘f%??ﬁﬁﬁiﬁg[ﬂd (Ausubel, 1968; J[f!

YAFEFT » 2003) : HALSE B8 9L 41585 Cprior knowledge ) RLUII A 75552 gL » b
YRR Vygotsky o SR ISR UGS -

Vygotsky 11 54 5/742 i E/fi , (zone of proximal development) - ffi¢ V5% 18 4%
ey Ry - O [ [l e £ (RE B B E(fOS T o S o R

SET BRI SRy E Y R B ALY ST B (ZPD.) - BVEE
S - P PR b GRS ) £
HR S R 7E D BV =] (scaffolding ) S8 (=it kL~ P55~ PRS2
TR PIEE OS] B R @ g -

",

A5 Vygotsky [i= 8= S A ISR > - BRI PSR



FAREIS SPRIIOHIERRLBLE Vo By S IR o S S PE  pl- A

WERGR AIE F  ERE D f s E Y SERE I KL A [ R T
W B P EE IR o
Wygotsky [l Jf*f?;ﬂéﬁ 'Fru < RS Y PR J@TJ”ETF”T g

(lnteractlon) ?F"j\_rﬂj{‘] EZF[J {lﬁF I"’Ijj\‘lﬁ F[EFPJIHFEF[J%&”?:}{ , E[}{%WE%E@[M;
S "SR R [ 1 - DR L }qﬁjT_{-ﬁA;:ﬁﬁ&%L}&ﬁﬂ@tZ[ﬁ .
7 S R e R S OB U IERLI T A (social

constructivism) o

PARNIEE NS Rl )

fﬂ%ﬁ?}ﬁg ?&.IE[J% > SRR e 2 ?74 - say. ?ﬂﬂ@iﬁrvﬁﬁg S ETIE =

QfE l;[{%lﬂ ESCTIN J/E‘E?ﬁﬂ“ RYE fé‘%ﬁ‘?@?“ » (R A FTEY S
Tsali (2000)¢ Tifl = M3 B2k ' Cconflict maps ) » G5 [#5F iq?ﬁ‘ ORI P

4 VR EH G

AR BB R > =TT R [ TR 4 i O] ﬁ%ﬁiu%éﬁb*ﬁw
(Tsai, 1998 ) - &7l') IFO“‘T R Eﬁa??ﬁfk * {9 Wygotsky [ J@FF” |y
- B ?ﬂ”@wu Rl Wﬁ??ﬁﬁpw$ﬁ%ﬁ’%PﬁW$ﬁﬂ?’
RO IS SRR S P T
BRIV IIAER T o ) PRLET IO S pRESFEL  Tsai(2000) s HRE] » PR SRRy
FAR  PUCISTRTAD *?Wﬁ# IR » 2 IO SR S PR (1 )
e LIRS '%?% e AR - TS SRR 2D -
PR 4 OfE0. - B[ Eapekop ) - MUK T A B Pt -

HEIRE AR = %fiﬁ%tﬁﬁ’~ FRLA O ITREVRBME - T e o A 2 SR B
RISFBOEEBHEHE P H0E E-RAVYE (JFIET - 2003) -



s EHIZNPPFFVH - K

AR SEHAY A R - SRR FROR S S
e PR » ST S AR RS S R R R T g R
S ORI ] -

f

Black & McClintock(1996) ﬁﬁﬁl ﬁ’fﬁ?%ﬁﬁ ;@%ﬁ@# | < ICON
(Interpretation Construction Design Model ) » Tsai(2001)3%- +f;vF ;ﬁfj T R E'F[T
?IPJ?([%D%LUI Ful‘ﬁ“{jjt*"#ﬂ CHL e E[ pFUF[[ﬁ:aa??{%F , 1 I Vﬁfﬂ‘ ﬁ%‘ 7
ICON ﬁ?}'ﬁ;\rﬁfgﬁj Ifaal;Ej‘Tu , }]%Jl_vl:[

- I R (observations in authentic activities ) -

RIS o UM R e S A A S
TERENGR - B | 59 R E R E L a PR o R - Y e
PG - K 5 LAV TR AR -

TEAAREARES PO 05 (U0 2 JAVA ~ R Virtual Reality 37) - A i 55
2 FIFSRERPL R o S EERE SR

T = gﬁ{ﬁ%’?ﬁ}%"ﬁ e =2 R (interpretation construction )

-4

F = A ISR 9= A5 NI S g
Iy P RLRRA > SR G I Y B SRS Tl T AR
PR o
AEAROSEE T RS 12 SR G RS W R e
BB 3 I3 (nodes) - (it S8 i I F e 050 BEE - i BT
AR PR B 2 B

= ‘[?ji?fu = ?Hﬁﬂ N [fE 17 (contextualizing prior knowledge ) :

% [ 518 (prior knowledge ) [i'f St S j [l b3 fsg. (alternative
conceptions ) » i g E A= YA e S FH U RS



P~

14

TIPSR, [ AR > IS K BT S b
A, IR T AR P A R

7 Fyﬁ@w le&_%ﬁg;; (- r‘gj%giié‘: 'tk (two-tier tests ) AR
£ e @Euﬁ TR R | ¢&ﬁj5ﬁai TR B 7FIJ FlIRvEE (A (alternative
conceptions) » = "{ZU [T eBR - L RS SILGOARAIAE 5T
IR E T T S TR AR A R (PR g

TR IS AT Ve RIS BORE R W e
JLL%E?ﬂg“Eé ?i’%[lfgj?ds’ ( cognitive conflict) :

PTG G FPE G R OOV B9t - i P ¥ Ry @ o b7
a0 T J/Eia:g}bjéwt r?q[ﬁr{Jilﬁqﬁ, ?ﬂiﬁ@l L i S A
(ERL » fURLT (5259 Y BRI, -

Tsa|(2000)f5 AT fﬁtq%ﬁ' (conflict map ) %FFU I RS NG o

@ TS TR - L AR TR EAT R

. r?;i’%[lﬁi?f? ( cognitive apprenticeship ) :

'ﬁ’]ﬁ%?ﬂilﬁ?&??ﬁ‘% % s (ERL > Jrestessfen st I_F;LE[BFI% T |
M pLEY RS AP S S RN e W PR
E [F'gﬁ??*rﬁi'?ﬁ‘ H YIS -

SPITREB ARV [RORAR R R SESHBI £) 1 » REp AR 7 AR
s gy

* 115 31 (collaboration) :

S T e el G e e T el
PR v Ve B AR 5 ) SRR £ (R L R
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ER
KD BBS 53 i A ~ I
FE B PR [ R

671

F {1 *'] CORAL (cooperative remotely accessible learning) -

| e e C e
FUS ,%”5'\_[—5—:-6% ﬁ]‘ﬁ%ﬁbﬁlnﬁ* %'7 = 5 J—Fj; ,

i (Chou & Sun, 1996; 9[f ' Tsai, 2001 ) -

Pl FES f (Bt EIJE¢WE’5’?I"EFW$J{?‘E'? ’ %El%ﬁﬁ"@ﬁ?ﬁ > [Fil e
E'gfﬁfi%%??ﬁi? ) AL - (Topping, 1998; J[[ 1 Tsai, 2001 )

=N 2R ng;‘gg ( multiple interpretations ) :
PO A SRR ) TR SRR T
ij\F_r%BJ o0 SR 2 ﬁ?{%ﬁlc Iﬂﬁﬁ?%p%; (iR %ﬁ RE L RNTINE o

Pl Falld > T A0bge o [NEV A E o B W ﬂ‘ij Pl

q*ﬁﬁﬁ@ﬂﬁﬁ:ﬁﬁ =3B ] - B (R > 50— PR F[ (1]
RS PP I PR F'T%Tj:%ﬂ’é‘%f'“ﬂ* (AL -

/T

27 R | (multiple manifestations ) :

AT H%g??ﬁ{ R ﬁ?ﬁa»??glfjﬁin% R [Z] R ?{ frodEfal (fruitful ) @57 fﬁj‘[‘ﬁiﬁ o
ﬁﬁjﬂi{%{ﬁifﬁj—fﬁl E'JH(’J%iEZ,%ﬁE (hyperlinks ) » 7" I'[4R{H 58 4 RIS EIRYFAUAE TJ i

Sl -

A= —U’}"EIT

> b [%‘:E[ [EI

’Wﬁﬂiﬁ%ﬁﬁ%W1%Wﬁ@’$ﬁﬁMﬁﬁa%T%@§ﬁ%

AR T PG

Tsai(2001) jf”,“'l | Internet-based ﬁﬁ%‘ﬁ%‘%iﬁéﬁ: [’fﬁﬁi?ﬁ%p’mﬁlﬁg’ I 2-1-1

f

11 (Tsai, 2001) » G20 I = 1A 35 o 200 4 ORI o iR 2
ﬁ%wﬁ%%’ﬂ%%@ﬁ%w¢%o
o 2-1-1 (A SR
Internet l@?ﬁﬂ Jﬁi‘&fﬁ‘[ﬂ AR IR EETE L)
FXEaSD
| —I'
VRML learning system v v v
etk
Two tler test v v
B !
Conﬂﬁt map v v
1 R SR [ Ve s

Student-scientist partnerships
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I L [R5
CORAL' ? v v
il e

lgeer assessment ‘/— ‘/—

L R 7 % /

Concept map testing system

e Tsa|(2001)¢$4§jv[ﬂ U= 920 f{ Black & McClintock (1996)#H1 iy
ICON AR - A T P AR o f %ﬁﬁ‘*”%akﬁqwﬂ AR 25 gﬁ: 9= o

HEGR » A = Sk LTS 5 B0 RIS PRI G, > IS P aafe 3
%;ﬁt WS PRI S AR VRS - (Taylor & Fraser, 1991 5 d[F 141F
PP~ 5 2001) ¢ %E@Tgi F AL EL s gﬁ'ﬁ%’iﬁ%ﬂz AN PR 1% -

ORI R B

(2) Fum/Ee A 21

(3) FUmIZd pu= F
ORAEDNEE R IR RERE i ¢

FRFIIISTS (2001) BV RSP FIR e (R 15l - = o 5 5 Sy » oy 3%
LRI o Pesesi ™ e [l e ﬁTEJ“"f“E P PR R A
SRS AR FEH R

! Cooperative remotely accessible learning system (CORAL)ELT i & A gl Sl fiu— Z2 b 5 #??7—Fqﬁ Hef
R IR U AN PRI
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i PRI OEGAAE

Topping(1998) { TRV |7 CAHHHIFI " £1 Uy B » ES[FIAFVTES - T [l ekl
ip- fFIJ%'?* SEPHIRIPVEPRETR » IR EE PR SR o IR
[fil— M@*% Ccourse) [y = Bhlpil— & a# 3 FTHFE - Y~ ffIFh > FRpve Pl = ~ 7R
EU%E}?{ [“20 Fpused éﬁé’?’ﬁj‘ﬁ\ﬁ‘l B [ﬂ e Fﬁiiﬁ( Peer environment ) (Tsai, Liu, Lin

& Yuan, 2001) -

HE*?&M'rmﬁﬁé%<%wAwmmmUnﬂ&—ﬁﬁﬁmﬁ%ﬁm%ﬁﬁﬁ%
Flt s BRI RO o BRSBTS 0 SRR I o R (A~ P
:?ﬁﬁﬁ‘}ﬁ‘/ﬁé’ﬂ?\[ ( Topping, 1998; Sluijsmans, Dochy & Moerkerke, 1999; Falchikov &

Goldfinch, 2000; EJ[EI%‘J'F}L“% » 2002 ) °

[FIRS @ PO RLE ') Piaget gl cRISP2EI G ~ Viygotsky [t € 2 35 EH A i o
T2 PSR ORI RS R R 2 I*wﬂw'fﬁﬁwk(mw>%@
UL PR O o R IR T I - R R S
=T
[l ﬁﬁﬁl* TR [ el ] %,F%I,*EJ%»L Eiglfﬂzﬁh%?ﬁ%‘?r’ﬁ e SNt =2
ﬁ’mééw*ﬁwqﬁ’ﬁw7ﬁ%%%§J MRS - b R
—fﬁ*puﬂz\D%ﬂqﬁﬁﬁﬁwfﬁﬁﬁ*’ﬂﬁgwé—ri%ﬁﬁwmﬁaﬁﬁwﬁﬁ?mi:Wﬁ%
SR EUBER PR R S B R - P AT S - EH
H g VB B 5 i R G R B R~ I TR
IO - W IS PSP o S R R EORSS, - D Piaget R ERRCEIG © T
VRPN G ~ B (SR gl S D A D S O 4
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F‘—J‘FFU FY R YRS 5] ’ﬂﬁ?ﬂﬁﬁ'ﬂf SETERERI » F R PO R Jéw;[@’f“
PR RIS S0P i Vygotsky (B (scaffolding ) %??.3 IR o SR
;f% ,ﬂgﬁfrﬁw (= EF‘F: e H ]%[ﬁigg YEETIETH -

FrRRIFLEY L afera g

FURR R0 S 20 AR o s P - PRI AR S
PRSI - SERIE SR - 2 W TTISCERIREIT e F TR
Fjﬂwﬁiqﬂfﬂj (Tsaietal. > 2001) - F BN E VAR LIRS RSPlnigs o (FRLE) jt]
(550 U T E R 1 RNET) HeRG N / F‘ TE ’ffﬁ%ﬂlﬁ%ﬁ , %“F”—,%?»;i R
LR S R T RS
P55 sy~ ISR B IR VRS AR 4 S5 PRI E 0 (Chi, 1996)
FIPRS PO PR TRLAE o Sl b o 3 ORI FIARp R
> il s SRR o OfEE) SphC SR 4 1958 3] (Grasha, 1972; Goldschmid &

F i
Goldschmid, 1976 ) -

—

(

3 Fﬂvw (2002) ;Jt,, , [F[sz.gjg\ﬁf»g ?ﬂ%ﬂ%ﬁé?ﬁ%ﬂl ( Cognition and
Metacognition ) 1> | F 175~ Y=g E RS VR « PR 11‘?‘??]%?{ (assessor) s
il o0 0 S RIS 1 (autonomy ) » T b ST RIS
(learning by teaching ) » {EIfL - ‘éﬁﬁ?‘[ﬁjﬁ‘fi'éﬁm?f%ﬁ?“ ’ F’J‘J%ﬂf’?jﬁ‘ﬁ (learning
by assessing ) » [A %7 ?ﬁ;ﬁ = Eﬁ ; %ﬁg[j Rl fﬁﬂ?ﬁﬁ i8] [’EPF”}@WDEIE i
P2 ) R esglash > SR 3 Dk l‘/ra”@ﬁﬁuﬁkﬁ\% ( Graesser, Pearson & Magliano,
1995) 3 BPFUFH R - Wi P PO TS Z [l g (peer correction) [ » =kl
;fg?:r . ré{jliarg—l NS AR up7oF ﬁﬂ;{%é | SRS IES N K RS iR (fﬁ?ﬁg?ﬁlg s
2002) -
ﬁifﬁgﬁ me,[uﬁ»@p, > il ﬁw SR 2 _'%F H Jﬁiﬁgyﬁ ( System Benefits) ( (=

PSS 2002) - [HEREEBIG] - ‘Elﬁl WP | R T
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FHETERIT R 5 0% (Falchikov, 1995) « RIS - [l 2o i T IRL 78
A B N ST i Tk R T R R SR e
AR DT 1R 2 (Toai etal., 2001; Tsai et al., 2002) -

Ammer(1998)§fF1L o [l e PR [ I8 (peer feedback ) R - fi= 1 € EL K
ey %fﬁl#ﬁiﬁlﬁp’?”ﬁ [l FFAI P 1T EjﬁflfJF"J%?mrﬁA’F gty
LF@}EEU%??EL IR - Tsai etal. (2001) “ifielt o [l e 080 A

e IR S A T TR
o BTSRRI bR S B B Ol ESRERS D
WA L ST S CRRTIH VRSO BT AL PO ke

CPNERIFIARE BIRL 270 ("SRRI 72 A R T R | LA B

[ 2 P12 2 Ceivil engineering ) » R[5~ = 7 JEF -~ JSE i R[5 5ERE ( Falchikov,

1995; Freeman, 1995; Topping, 1998 ) -

$ BRI FAGIEZ LR
i PP 7 PG 1 - R150F 22 1 (Topping, 1998) - fERL -
E SRR ?ﬁt'iﬂ['?ﬂfﬁJﬁ@?ﬂJ‘l[@‘?ﬁu1 THESETREY R E U 5k (Pond,
Ul-Haq & Wade, 1995; [T Sluijsmans > Dochy & Moerkerke, 1999) :
* ¥ (friendship marking) : 5% FTI?F%TUE e D f IR ol 57 %'TVZUSE&}H
IV
* {ligaF>iE (collusive marking) - &5 EX R RIS el L I
frfx ﬁ%@*fﬂ??ﬁ’ﬁfﬂﬁ L TTEHR o ) E‘\T&[‘Tﬁlj °
3 pI3E (decibel marking) © [RE[P] > S0 [FISFINELRRSJ0dE > BT A
e LA = I O
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. ﬁj (5] (parasite marking ) © [ 52 [T SR FIE0 T E IR Z/['fﬁJ:ﬁILi e B
Gudll ~ B3R BT

iFJUT1ﬁ };&[[_{ L \Ifi‘&}ﬁ:ﬂ ’ T'E—@ ?[ [|_}U K‘Fr‘lm = “Fu 'Fh ?i
R AT SRR e B STRE T ﬂwﬁﬁo

Lin, Liu & Yuan (2001a) e[l 7 10 1P ol » GRG0 B
T ?f[ §ER S BSOS P E I %ﬁﬁ:‘i"ﬁlﬁﬁ\?ﬂﬁ'g
(S5 - H“Fﬁ'j o (59 P Py e 3 B> e (BERRFE R O 1« [y 47
AETH IR ko [ R ey g RO > 57 - RLRENGEAIE T - AR
e RIS N I Ll o U i S N

(Zhao, 1998; J[f ! Linetal., 2001a) 2450l » 50 ﬂﬁ TE'IHF\' FEHTE R
o RIS ) AT I S g R ST PSR o ?Jﬁ* ‘;‘fﬁdaﬁﬁﬁfﬂ\rpéo (!
Pk %1—5’: bl ﬁsf ORI o R BER TSP o R S PR
Rl -G (E@Jfﬁfﬁiﬂ'gﬁﬁf&k $2000) » TR > 2 R PR

BEEE IS = o

10

[%

mi

2~ FHIFE0A

[l s Rl J%ﬁ%ﬂ' = 2 TRHVITE v 20 o e AP S W RE
’UIZ[D :grj:;fgﬂ\j/iﬁ /\E}: ’ EE{ % ;r EE{’FAE %ﬁ'[ﬂ LFIJ@JFIJE}E?{—TF\[_ —Fu«]i@z IHQM ’
gﬁ%ﬁ}qﬁjﬁ BBy A SRR RO ﬁIJLH'%L—i@%ﬁg?EE‘\T

o [l AR R ’IEJWE‘FE#,’?THJE |— EfU-¥E (Roth, 1997; Rogoff, 1991; 9[F1 Tsaietal.,

2002) -
’FE‘%%EWW@‘?\E'?I@?JW‘C Y
e Liu, Lin & Yuan (2001)# 1 Networked peer assessment Model fﬂﬁ:ﬁﬁ AR

NetPeas = F",ﬁﬁﬁ%{?fﬁi@l‘: ; Fﬂﬁmﬁﬂgbm* P T Jfglfj[ﬁjﬁ‘f\}?ﬁ'
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E)?’f’fé'fiéﬁ'ff%ﬁq “WF“ &Eﬁ“ﬁ“éi@?ﬁ[{gfﬁﬁﬁoLinetal.,(2001a)
ﬁ?["e[ﬁj{’@*?\fé—“:[f AL Rl AT SR ORI R SRS o

'_.EI

ER I U e i
* Tsaietal (2002)f0"]= [t ﬁ,(three rounds)[ﬁjf@*f\}ﬂim%@fgj ) Z/Dﬁ%‘[' 2-2-1 TPHI
FARETE = R *E"ﬂl”‘r ST S S Ui e 1 GV
AT F'@f'éjj’i‘\f o f J?‘Zﬁﬁ B b S A SRR R, g =
J g B S oE TP T DB o Bl AFSRHOEFR M Tsai et al.
GEAENCSTERS (i Fﬁﬁ AR > S B AR

Step 1. Step 2. Step 3. Step 4. 5. Step 6. 7. Step 9.
:?”SCHF]E;‘%. ,_1—_,/\ 7z ;I,__Q_
PR T A1) FI ?IEFF\:: B @ 'FF?‘I- N\
IF;’;?—#F]/’\‘ ‘ ;}Fj/‘\ ‘ I/EZ;%ET‘F ?{E A
g1 | B2 R
4 [ - EEESS ey

> RREHEY ORE
f§-1946 &+ 37— ﬁ P ENIAC (IR e o 245 o = ﬁ‘?ﬁ%@%ﬁ?ﬁ IS
N RIRVRER R Ve ] [ Qgﬁr?‘ﬁliﬁf« R “}IF'EJFUi?FI P B Ry B
Bk o A P,j%ﬁ‘m’ﬂﬁfr ”ﬁlﬁr‘;g VIS Ej’FIE,‘gE”'jJﬁ*(Computer -Assisted Instruction,
CAl) - F%Q”FYI L F@f?g‘% ( Computer-Integrated Instruction, CII ) F‘*%VF:' JLLEIFM

( Computer-Enhanced Instruction, CEI) !4, ~ H:G20 Py - R 2 5L | F ]
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E"Jj%?’??li ( Computer-Assisted Learning, CAL ) ﬁyﬁ A O (2 iﬁ ISR

A FIES ) > 2001) -

=R A5 (2000) ETHHEIFINEZISEE (CAD Uil - - RS L il
[ 1 ORI S B S B SRR
ﬁJ#WVW@%RJTE?ﬁﬁﬂ*’%ﬁﬁﬁﬁﬁ@W?%R%@*W%r@J%
$e ATHR] > UV TR0 BRI E IR e R
& TIPS E R » BB R ORI » SR pust - }Hﬁ CLE R -

o e e i A
fri7 1960 5 [ SBPIRIE ot oA 5 1990 F (YRR 2 S S

(World Wide Web > ﬁﬁ{ﬁﬁ?ﬁ Web ) - %Cﬂi'%ﬁ?;‘&?\ﬂ/ﬁca#@gggfﬁﬂJ o ] i & B9

i
%ﬁ%ﬁ’ﬁﬁ@?§@#$’WW@wm AT Pt et i i (Seal &
Przasnyski, 2001) « [jaffiaic i RURT S IR E RIS PR R vl s b i e o

TR RE PR T O HR ﬁFHW*’ﬁﬁﬁﬁ?§@<@wﬁgﬁﬂﬁw
ﬁ‘?ﬁlﬁ » 2002) -

I SRRV (CAD It & MRS ] - Spep o
SR T S RSSO R RS R CAI RV

LR IS WWW - (AR 2002) -

PR o SR PR (é’«ﬁ' * P~ TR A iﬁfﬂifﬁ'ﬁé’r
Hi > 2002 ; Jﬁ%&%ﬁ » 2003) :

WWW (World Wide Web )

. ?q*i'é[i# ( E-mail > Electronic Mail )
B l"ﬁjf[ﬁgﬁ (BBS - Bulletin Board System )
* Frililgit (News)

o MYELFEE (Gopher)

. Wi (FTP)

* 2= (Archie)
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. @fﬁ TS (Telnet)
25 I R AR ) IR o T IO S g eaee
EISJ%%?? (Hall & Dalgleish, 1999 ) -

o RRE YV HSVFETE

IR A B (2002) SR BESHBER YL o ) SRR A HR R 5 ZHp
BT 75&&2’53@5«75}?@&% mf,%@ﬁ 1488 & &%Eéjfﬂ 2 ik ﬁﬂﬁtu » T s
AEE o A &S ?74 RO b R - 1R ?Hﬁuﬁ,j AOBRESE , Y

HFE?E“ SR PRUAIF ] Y-S o SRR TS (2002) SR e AR VS
EUCRE
1. @El%@ﬁﬁ?ﬁf
fi] CUGREEFEPAH0 = | U3 A L AT R R B A
2. TSR
SRR (P10 SRR AL W - S SR
ST > 3 B T e
3. FiFfeEp s H
e 5 S R P P I S0 - T R DEERY
PR HAG P IR [ VISR SRS s - T4
LS [ R S 2 1R -
4. WHOEEERSG P H
ﬁ@xﬁ%t [Eﬁfﬂﬂdﬂlfiﬂj ¥ fiﬁﬁlwﬁkﬂpﬁﬁ RS R (R
PSR PR R 24 SIS 4 AR -

| BT
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R S L] Eﬁf]«Eﬂ“ ¥ e ﬁfjéﬁhﬁ@kj il i > RLIRE I S RLE
SR o SRR A T F RO IE IR o e
1 U P AT T R R B S
o B2 AR ST PR Ay - AR FILELF

A T T R R - R S gt
i
AR FﬁlLJ%PEf %‘3—#%1?}: ) ¢m“qu R E BT F]llaru FFU‘LE Efjé}a?‘mﬂrju ) 7\ [’EIF[*

gm@mégaa e uﬁf HIGAES g{aﬂe& ek 1 ?ﬂ e |[P[§'ﬁflﬂ [F' Eﬁ AR »
FEOPR s AR 52 P8 it RS %'W‘FF%FH—J °

RIS > S ST Y §E Web-based 195 B9 (Retalis
Makrakis, Papaspyrou & Skordalakis, 1998; [ I Hall & Dalgleish, 1999 ) :

1. the open resource model :
“ﬁfﬁfﬁv— BiHy > & F'J«"W”T [ﬁﬁj;cm EIEESR S
2. the Learning materials model :
W 4§55 675 17 O -
3. the teaching materials model :
Web [i* BT BRI e - R TV P GRS RS A
4. the directed learning model :

R PSR B BB » ] P IR R
HERT -

5. the computer-assisted learning model :

(\

WWWF[§ B ? ﬁ”F’, ﬁl?@tu ? mﬁzo

6. the communication model :
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WWW e 82 2 2 AR ~ 5 (588 1 ’fﬁfﬁﬁﬂl’ﬁI’EIE'Jﬁ'F%faJﬁf{‘EE}ﬁ??CT‘Tﬁ
g\, %5 quiﬁﬂ i
%EF'H?&W%MF{#E'JWeb-based FY AT e o [l P Al = F‘ ARG P
e SRy RIS > 2002) AR (A0S FRERL - A BASEE 1J S HIRE
O RS ST 7 L
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‘-lﬁ-;jIF}[h IE[H 3RPA "Ilsﬁ,u I:I @%\—r F _[_—,ﬁ ) 1= Ijlki:ljﬁb\ FF[‘J * ’ IIIFI{J ’ Elrr‘[ ’ *TF[EIJ”:[
MRS BIFORT 5T O ERTE RR  F R REEAEPR - TR 20 e 2 e 5
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93— [ 5 . . -
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?jéf [FIJ“;'L
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5V [ &
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Third RFound
(ﬁ4 * P<0.05* P<0.01)

Fo B ARRFPFIFRABELERASN

CURN F%iiﬁﬁ?ﬁfﬁ%[ﬁﬁ@?% i TR R HORRHEE [F e ‘riﬁéﬁ.& E [ el
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+ ubscale K1 ‘ e
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e )
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1% (Creativity ) ~ ﬁlréfg‘[‘gk (Relevance) ~ 7' /714 (Feasibility ) -

O 4-1-1 > RLAENE [l A9 o0 AR F VR 0 S 3 i [t Al
P = W3 [+ AR (Creativity ) » AFRRTE (Relevance) ~ i I (Feasibility )
Ot ST R BIHG 3.94 » 4.47 F{14.36 5 TERI (= v [t RS » S R
[ M 34953 Bt 3.45 ~ 374 713,80 » Sy » 7 1= [l (AT PR 70 = ()Y
pwam@pﬂﬂ75%w5ﬂ~wwiw”%@ﬂmwtﬂ85MW5%°

i) o PR R 5P (AR AR A 0 S TR o
%%F”Eﬁ}'mﬁ;: R AR R R 2 —~PE ff= %ulclsfi—lg Eiaipj[‘elﬂljﬁ# T o
%

4-1-1 flyFl 2 T e 35 anp&Wf TR

Variable Peer scores Expert scores
Mean S.D. Range Mean S.D. Range
Creativity 1 3.94 0.85 1.60-5.80 3.45 0.93 1-5
Creativity 2 4.53 0.82 1.00-6.40 4.07 0.73 2-5
Creativity 3 5.07 0.68 2.60-6.60 4.58 0.83 2-7
Relevance 1 4.47 0.84 1.10-6.11 3.74 0.99 1-6
Relevance 2 4.81 0.79 1.00-6.20 4.63 0.91 2-7
Relevance 3 5.38 0.63 2.70-6.50 5.44 0.96 2-7
Feasibility 1 4.36 0.90 1.10-5.80 3.80 0.97 1-6
Feasibility 2 4.74 0.78 1.00-6.20 4.56 0.88 1-6
Feasibility 3 5.27 0.63 2.70-6.78 5.23 0.87 3-7
PI9E > SRS F DRSS RIS BT BT &Nfiﬁﬂi%$?7@ftﬁf » B E A
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REVERS ) REE ‘T\TE'%%F'@ ’J‘?%E%%Eﬁ’ ”JBEEJFﬁJ?;%I’FEJ%ﬁ:‘J”?ﬁWELI’I;E (1x55) #ff
PSSR ARG S5 153 BT » A iyl 2 S0 TSR PR (e T
B AR g
AP [l e 7 F' RS REAE A o 1)l paired t-tests Pt - Z/Dq%'ﬂ 4-1-1 > 1 I R 2 ]
J!@;‘p EPMENET A ’ﬁﬂéjgg%pfm%ﬁ%éﬁj’ EIJF/\‘Z[:’FPIZ[““ %}H Jm; Z5 JTEH?%’ J
[ F R IRERLE & [ e 5 o R ﬁ'ﬁ?a‘ﬁﬁ » B
B = o
Peer Evaluation Expert Evaluation
t = -19.39%** t = -15.48***
Rl t t d d
Creativity 1st round 2”?round 3 r:und
t = -11.62%** t =-12.01%* t = -10.53*** t = -9.57%%*
t = -14.70%** t = -23.52%**
7}5 i 'li*— s s nd rd
Relevance
t = -6.73*** t =-12.16%** t =-15.5%** t =-14.51%**
t =-13.97%* t = -19.56%**
¥ f—? 'H‘ t nd rd t nd

t = -5.65%** t=-11.37%**

Notes: * p<0.05 **p<0.01 **p<0.001

E[Ifﬂﬁxﬁlc }

‘*.J

A 4-1-1 A E’F—’—‘ Eﬁ%ﬁ
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#4221 iy fﬁh’ﬁw,ﬁTFuF Ry e LE T uﬁlgﬁﬁk
jf_{ [HJF(;"r

[f"Fﬁlj L Cfeathlty Relevance Feasibility
93— [ 5

First Round 0.60** 0.79** 0.74**
ﬁ)J [:[: £l

Second Round 0.49%* 0.65** 0.55**
Ch i [Fl[ | 0.57** 0.64** 0.51%*

Third RFound

(ﬁéii :* P<0.05* P<0.01)

& BRI Er RS P
FUs Topping (1998) ' FEZE i - *ﬁ'ﬁ%’ﬁrf"‘ﬁ F; LES e T'TEL?UIH?‘ ig"éjﬁ‘?fi
SHEH R ﬁfi';—r%’?‘/‘liki@*ﬁﬁmﬁiﬁi*’ﬁmju [ A PR O R fﬁ 1% 5
i IPSHIREE UL B R o [l AR EJE@EJE'U%?E‘%%I"%% °
PR R [ﬂ fArvlpiEE (peer feedback ) - EIJ?H[HJ@*F ﬁ%ﬁiﬁ oo SEpSES
[‘Eﬁﬁuﬂ EVROEA] o FILE R o ST EUEChi(1996)! | S SEEE F [rigpa PR ST i
[T 7_[:le7th[ | et “T[plﬁf"ﬁﬂf‘ﬂf”‘
AdigA S22 T‘i?)‘ﬂ?’g’ﬁ‘l‘i (Reinforcing ) #1F55& [+ ( Didactic ) [H'ﬁ%ﬁ"gﬁ?fﬁééﬁ{‘\%ﬁﬂﬂ

ﬁ'}'f}’*@@ﬁ'ﬂfﬁﬁiﬁl P T Y [ TR BT T RIS Y it £ O R pjrj,ﬂ;lgt_ ;
Uik 4-3-1 - iﬁm{iéﬁﬁiﬁ’gﬁ‘lﬁ (Reinforcing ) fi[piig » %ph° = @F Ak ﬂjﬁnli
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( Creativity ) ~ ﬁl%%‘[‘_i (Relevance ) ~ 7' =% (Feasibility) - ﬁm]}f&"ﬁ"@ﬁ[%'l‘? > Af
[ (PRI DLRL 0.37 - 0,49 7110.38 « [fi 571 (Didactic) [pIg b » AlLLET A AL -
2 = (R ORI 7G0T ] £-0.36 - -0.38 A1-0.3 5 | - [l A A ps M Oas > S
j]_/\%)gék F[(,J [’ﬁﬂf F[(’JEI’S‘?;% , _‘AI—E ﬁ['ﬁ"[’%@lﬂgﬁgw s ﬁ —kﬁﬁ?h y‘_F&_”i} IJ[:[I[IQ% ’ 3:“[‘13‘/"38
EASE[E s WL Tl SUE Y RO o PISE > [l 431 (e R g
BETF%H@E'? ’ ii%‘l‘iﬁﬁl@[ﬂlﬁﬁ”iéf?Jﬁ'ﬁﬁ’%@ﬁgi—[ﬁjﬁ'r‘% °
* 4-3-1 57— [ﬂlf[ r[ F FUJJ i’{l?ﬂ‘)ﬁ/\ﬂ: [HIF\[]:IfJ\ VTE'%%‘[‘ZE

Round2zt *7,! JAm

RoundlﬁTF J3 Creat|V|ty Relevance Feasibility
}J’L—Iﬂ: llé\ﬁ _ _ *
Eorrectlve) 0.05 0.99 0.15

TEH I A
ST 0.38** 0.49** 0.38**

(Reinforcing)
Sl

(Didactic) 0.367 o Al o
B8

(Suggestive) 0.18* "5 -
(ﬁgg :* P<0.05* P<0.01)

57 [t ﬁ [Fil ¥ B 53 AP DY = [ﬂ'ﬁEfJ[ﬁJ{”}f’%\F%“ﬁ} ElfJEJ%i@ > [ 4-3-2 - B
Eﬁ;ﬁj@fé}#[@ (Reinforcing ) fiv[nilag » [Ty IREM = *EI[FIJ@EIUF@ 55 ¢ AfAUE (Creativity ) » T‘E‘Eﬁ
% (Relevance )~ 7’ /= {4 (Feasibility ) =' T VFE[F%J‘I‘QE ’ ﬁlﬁfg (78077 ]k 0.52 ~ 0.55 #10.53 -
714 (Didactic) [pilgg b “Jﬁfggjfﬁlﬁ[%% > 22 W p " P R H£-0.41 ~ -0.43
F-0.37 - =T E 5L [l ﬁ‘*ﬁ’ﬁ“ﬁﬂi[ﬂ‘ﬁm » PRI S O RS - S5 R
(TR O - [ R - F IV EEOS (S ORET  8 R F
TEH = 5= [ R BRI et - PSS RIS ST BN VPR A -

#.4-32 51 I:H Ji';'FT*s?‘HJ“’\F) [H U”FE'%’%I?
Round3F 73 A
RoundZF fi 7] 2 Creativity Relevance Feasibility
TTEa el _ _ -
Eorrectlve) 0.12 0.20** 0.23**
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Round3gT AT

Rou ndZ*Tu g~ Creativity Relevance Feasibility
F} G

® |Jnlfo[ﬁ:?ng) 0.52% 0.55% 0.53*

Sy [l

o dal\Et[lfcl)ﬁf -0.41%* -0.43** -0.37**

HR I [pEE -

(Suggestive) 0.01 0.003 0.12

(ﬁéfz* P<0.05 ** P<0.01)

FrE FYAHRRFFRIFOLRLSN
i@'ﬁ%ﬂjﬁﬂ%} » [$FT Wen & Tsai(in press) " ~24 ;mfr#%[ﬁ” [f[ s *[?:n ESie
EiF o FRORIEIRGE S HOT IR o ST HIERIRE% PAS (Positive Attitude Subscale )
£% 3.60-5fffF 24, OAS( Online Attitude Subscale )17 3.56 - 1ff#jfi % NAS( Negative Attitude

Subscale ) 1% 2.61 - PNEL UAS IH@%JW“ SN :c‘%‘v F,[ﬁj@ﬁﬁﬁ%’ » Pk 4-1-1

. o
% 4-4-1 rﬁ JHIi ﬁ#“[ﬁ” F l”“ SRR B R ]E” [ 8= Paired t test
Variable il | fi

Mean S.D. Range Mean S.D. Range t
LIES 360 0.54 1-5 367 046  225-5  -1.65
JEAER 36 0.57 14-5 3.58 0.46 22-5  -0.81
F“A EE 561 0.72 1-5 2.59 0.69 1-4.75 0.32

g 4-1-1 > ﬁlﬁﬂﬂ%ﬁ 2 JHIp™ paired t tests > T‘i}[f’ljﬁg@ PAS 4 t {ifi £3-1.65 - [ﬁ—é‘?}’

OAS i t fifi}3-0.81 » IfAGES NAS iUt {45 0.82 » #1314 ¢ 88 » A iyl 12 71 h
A [l “TEUQ«?%?H;VJ& > BRRAE 54 PR BRG] “Ti [;1*1 ) E N
et & e S LA Tl F”rfjr 5% PAS SR TEE OAS Frdng- %F ‘%ﬂlﬁ'
3 Yk 4-4-2 > B it Hmﬁ; IR o SONIT - [T ATEE NAS

_|‘\
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PSS~ BT iy SPTLAS SOURG RS - B - 50 o L S
A T v R RGOS -

A 442 S SRS 50 3 Ve

Pretest Posttest
5 [ t t
I—{F[J'ﬁi@ PAS 15.17*** 19.45***
F{ﬁi’—é‘.ﬁ}@ OAS 13.15*** 17.22***
iﬁj‘ﬁyfg‘%@ NAS -7.00*** =7.97%**

(ﬁé_t :* P<0.05 ** P<0.01,*** P<0.001)
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