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The effects of self-regulated strategy instruction
on college students online science reading

Student : Hsin-Tai Wang Advisor : Dr. Sunny S. J. Lin
Institute of Education
National Chiao Tung University

ABSTRACT

The purpose of this study was to examine the effects of self-regulated strategy instruction
in facilitating college students’ online science reading. Participants (N=32) invited from a
national university in Tiawan were randomly assigned to either an experimental condition or a
control condition. Students in<the. experimental group .are given a 40-min self-regulated
strategy instruction (33 self-regulated strategies; including planning, monitoring, strategy use,
task difficulty and demands, and-interest). A multimedia environment (a web site) was
designed as the material for students-to learn emotional brain concepts. While reading the
materials, studnets were asked to think-aloud and achievement tests (definitions related to
the brain nerves, a diagram regarding brain anatomy, and the emotional brain functions) was
distributed to obtain students’ learning performance. Verbal protocol, pretest, posttest, and
delay-test data were collected from both groups.

The study used 2 (condition: Experimental, Control) x 3 (time: Pretest, Posttest,
Delay-test) mixed designto analyze the effects” of students’ conceptual learning and
understanding. Chi-square tests was used to examine learners’ use of self-regulated strategies
across groups and multiple regression analysis was adopted to determine whether
self-regulated strategies were related to the acquisition of emotional brain concepts. The
results were briefly described in the following.

(1) Of 33 self-regulated strategies, the experimental group had significantly higher scores
than the control group on 5 strategies: planning, monitoring progress toward goals, taking
notes, draw, and mnemonics.

(2) Regading conceptual learning outcomes of brain nerves, the control group had
significantly higher pretest score than the experimental group. Both the posttest and delay-test

scores were significantly higher than pretest in the experimental group.



(3) Regarding conceptual learning outcomes of brain anatomy, posttest scores were
significantly higher than the scores of the pretest and delay-test both for the experimental
group and the control group.

(4) Regarding conceptual learning outcomes of emotional brain functions, Posttest scores
were significantly higher than the scores of the pretest and delay-test in the experimental
group and the control group; also delay-test scores were significantly higher than the socres of
pretest.

(5) In the delay-test of brain nerves, the frequency of participant use of interest strategy
was positive predictive of conceptual learning performance.

Suggestions are given for future researchers and educators about how to design effective
self-regulated strategy instruction which may in turn foster college students’ learning

outcomes of online science reading.

Key words: self-regulated strategy instruction; self-regulated strategies;

online science reading, think-aloud technique, multimedia materials
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FEFIR R IZLAFFERG A b A R BAHELLG HTL R - Zimmerman(1990)iF
PRI AL R B o R ADEEY R F
VEEVRERY 18" p ARAFEEY Ko U0 FRTNEY P FER Y FTh
R 2k o %= 0 p A S i3k B (self-oriented feedback loop) : & ¥ & # %
V22g oty sntt RIS N F BB R OE Y Bk BV Hhp ARE
FEAL WA B Y S rnehFE Fw oSz o Wap @R BT SF 2 Benfp T ik dg D F Y H A
RiE Y E5 vy Firigde® P Fon BEEY D el miE LR R BT
BARKEY iz R & F pautd o
A EFR R RS Y PR E e B & i 3k B (assumption)(Pintrich, 2000) -

- 0 AdiEd 1 (active and constructive). .. i VpeutopLet 0 BT A L g Y Fraer -
B¢t ﬂ.@qgf?mxwi oY 33—-!2 B IMIER BN AnA ke 5 iEr
i A FE R P R L RSEY. %= 0 p A flenEa (potential for control) ¢ i 48 4
R P aniAe s B 7R EEY IEAPREIRE L5 EAR 4]~ BRI o
R AR o EV B v 3 AFBR LR o g5 hE - ISR

#

Tt @ 2y BT AT hp AR R Y EH o % 2 0 P 3K 2 (goal, criterion
orstandard) : BAE € p (TR TP R IFLEY FAZETEFT N RO LRELE o

o p AP 4 iEFE (regulationas mediators) @ BRI R AR EE D AR A BRI
e~ 113 r&ﬁ%%\ B2 BIEe A d o e B2 BT > Zimmerman (2001) i 5 i
{EARPERMA ADE (regulation) (%% > A A KL BHA TR (o8 E A
) NBERAFIFORE) PV Hp ABEEY A4 e & sk o Pintrich (2000)
FEEF A IR 0T R R Y R LR E R R
B0 A& @ 5233 (planning) 7 B e eE ~ 27 & 4 fes® iz (monitoring and evaluating)
B ehieg 11 2 22 (regulating) § OB i o
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31
%
n
%

TR A gk ap e g g
T TT T FESTL TR
ke gt e
(ﬁm?@*
Bl 2-2-1 - p 2 AR E Y w fg L it
TR KRR © B ezp Zimmerman (1998)
R 2N KT TGRS k7 L anFiE o Azevedo &2 Cromley(2004) # E = + »

g ABEEY LR VRYAETRKE > HF AL T4 annogd B SR @iy
‘_gg_é_;; a‘%ﬁife’ * g f{? 335 SR ER =T e @, 3’!’54 : Jf«*gt Fp A fg%

FQES
4o fedrd S RIS FRERY P ADEEY KgAK 1 Y

m&-l
NA-

»

Mgt - Azevedo fo Cromley (2004)sifuk2ishyrh i & § - 2 p Anpgy §
o ARz EEY G 2 ENFERAFE TR Y T Mg i AN
Fo AR Y (LA 220 A eI R A WATE ER R R T
EIAFIIER B EAAE R R AR o Glho At E R T ﬁ%ﬁéﬂﬂﬁﬁﬁﬁiﬁﬁ
BHERINEYIEN s PREIEYDPE) s LF o (FAEY P X Tk offlEP
e L srf aip AR s P IR TR(SD (riRY o B EEF RBPEA ¢ R @ E Y
PR -
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302-2-1F AAEE Y Hok A

pPAAERY

oy PRAAFFY K0 &
1.2+ % (planning) F &Y gt
ZBﬂ(wm) KTEY 0o
g 3.4 # 4 (prior FAEY PRE E e ERPA 2 LW AT
(planning) | knowledge activation) | # ¢ B gt -
4.0 P F ik (recycle | o o feagso L ueF BaRRA c R
goal in working P
memory) VB
5.8 {8 drip k| %1 - AN s 10
(Jf;gmentof learning) AR R W mE S
6.% BT R AL WS A R PR R
(feeling of knowing) L RpgapF o
ThRPE WM E IR - b F o e
(self-questioning) % o
L2 8.3 1 Frak M

(Monitoring)

(content evaluation)

O Rl G g &
(identify adequacy-of
information)

10.5 ¥/t 4% (monitor
progress toward
goals)

wep &
(Strategy use)

118 BFFa & Kk
(selecting.a new
informational source)

LD F e Y

12,5 &3 & Rl
(coordinating
informational sources)

L DM AN e g o

13. B 3 #7enfl iz
(read new paragraph)

143 4 2z (read notes)

15.3z J& (memorization)

16.p d f=x
(free search)

17.3 B iF$ iR
(goal-directed search)

m%%am el e R N
MEYEREY p A 5?2% °
'Ziihiifp TP S

i@ 7 ok ) J0E o

18.4F &
(summarization)

RIS AT SRR H P B R

19.1¥ ¥ & (taking
notes)

CEF S PR SR

20.% B % (draw)

WCHA L kT8 Y -

21.% %3 (rereading)

TR LI HMREY DR BRAN T o
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22.5¢ 42 (inferences)

1o AR TR 2T R 0 D R N B R
1 -

23, 1% fg2k AR R F B L A EF BN F R
(hypothesizing) Bl #FFH/RDBER -
244 5 i+ (knowledge | ¥t #rif T & TELHTRL L B & LB A

elaboration)

o BRI RJD .

25.zz B (mnemonic)

R E A g 2 e e

-
20,06 B HEB R gy gpsiog s R AP R R
(evaluate content as 2 .
answerto goal) "
2745 = %
(find location in Fdp e o 3lvmig o

environment)

EIFEAR S
ERE &
(Task difficulty
and demands)

2857 % A pERFEY
4 (time and effort
planning)

29.F i
(help-seeking behavior)

B R b i

30. % 7% 71L& (task
difficulty)

B —‘g:};, 4 i{ e R AR A _FERenN B S
A R RS SR

31.7% . y=l(control of | i * ARG E B H ST L D
context) A 3o
32, "T' %\ﬁin/a\‘ﬂf&/\

A (expectation of

adequacyof
information)

m?\ 4{( 12 o 7 qpﬂb L‘A\

-

R - A
,\4’3‘5@ Bl’mg’”

248 33.8 Pl 48 (interest | ¥ EAENZEBRZ BN TR0 7 - TR
(Interest) statement) BEAE o
FTALKR ¢ B :zp Azevedo f- Cromley (2004)
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pLth o Azevedo » EFRIKE YA A L Pintrich L%k T p AR EE VIR L | (L
* 2-2-2) > “—ﬂfrsﬁ, RSt BIAEREF ADEEY BB LE - BEY R
BRARY A SEARE  w B4R $ Ik AR5 g o Pintrich (2004)45 210 p AR EF Y 2%
7 F EARInA (cognitive) F1& b v & E B A8 chds % (motivational) ~ 7 (affective) ~ {7
= (behavior) &2 4+ ¢ #% % (social context) ¥] % o p N34 FFE ¥ * 3¢ f#s FA N ) iy
BRAR > B L T s &% e2t4 &n it (forethought, planning, and activation)Fs £ ~ &
A(monitoring) k¥ £~ ~ F(control) P& £ ~ & Ji ¥ & 74 (reaction and reflection)Ff £ > &2 H
WS AAERE e B AW SR B (L) 75 ~ EAL g% % o gt b Greene
v Azevedo (2007)#F T+ B 4 4o i 7 N LRI A R AR EE Y ARl > K-
(AN A AR I bRy S A B SRS THREE & SN P $
wHEHE R FV kg Winne E A AT AR el L adP B oA R Y N B (EL B
2-2-2) » VAR B P LB hp A B = RS K G chde i fEAR - Winnie

(1997, 2001) = 3%k p 3 LB —+f fedk e gﬂ]ﬂ;}f;{g ¥ ITEHMEE R
% Tend s B R T F Y Pdhe Fo gt B R R EA S Bl AR e g

FEEER 2 kypp QBREINGO DL RBEAL DT I EhE SRAE KR w4
Nﬁé@gﬁ@ﬁ%%’%ﬁm&ﬁ%%ﬁﬁr o BREAAILAE A A b w4

CE TR o B AR P R (7 6 T e B K £ R (Winne&Hadwin, 1998 ;
Winnie & Perry, 2000) -
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% 2-2-1

PARETY R

4% 38 (Areas for regulation)

e & AT Ll Ly o R (i (TN 7
(Phases) (cognition) (motivation/affect) (behavior) (context)
LaAs s ~ e XK THAED |« PHEY FPw PR E Gy | Eaay
FEEN | o PR 2] 8T deant g <R
(3 54 17) | o Fom CHETHEYFEBR |cp ABREF S
o {8 L AT B EFEA gzt g
£ s Eir B
° _;§3;‘tg
2.5 4R iAW | B WHFR NFE R |y A PR et B EE R
Trasyh | 25 T REE | BRER
34241 CER LR | F BB PWHNER D | BB YA T g
i o e ST 2R AL
CH G F T (e A PR R
& b?t R %
A5 B (F pgr|e el | BFRE ER G © iR
F4) ° b7 7 * b 7] o MR IR
AL kR ¢ & :zp Pintrich, P. R. (2000).The Role of Goal Orientation in Self-Regulated

Learning. In B. Monique, R. P. Paul & Z. Moshe (Eds.), Handbook-of Self-Regulation (pp.
454). San Diego: Academic Press:
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PaRp e 2R R AAFRG S ZART LS E M Pe R SR 2
Fibsdrarc L4 T o

IR+ —“Ff Zimmerman f= Martinez-Pons (1986)#. % # & p A A KF ¥ qapl£ 1 & >
H¥pHl g A0 8 Y e § £ (Self-Regulated Learning Interview Schedule, SRLIS) » 7
gy 8w ek (interview) ® 5o R R RIE &7 R E Y EaA AT ATEY

A RE 0 RN T TR R g I EL R (observation) E i £0F Y H F R & Rehp
APEFV Ed o R ADFEFY A F AR TRE oA e FpRLY
HRRACR AR F A b E)I%f%ﬁ'f wIEFEAE G BAE PN L F YA o LR HEE
Affizndd > W FABET LIRS N EFFE TR R ES(R AT~ F 40> 2001) 0 =
Mg AAFFYFFTELRLIAGTIME R LREE 1 8 (FRijL ~ 2T

1996 ; M & 42 ~ Hripe. 2008 5 420w i 1996, % F 4% 1992 5 Pintrich& DeGroot, 1990) -

_\

Y

B 4o B oF & —‘F*{ Pintrich ~ Smith 4= McKeachie(1989) #+ % % Sab 2 LSRN G E L0
(Motivated Strategies-for Learning Questionnaire, MSLQ) » & i 5. 42 5 fr 5.1 (2001)
TR F2 p AAFEF Y EL -

RaRlEpARBFERE DS F 0 F L MERfeE LIF> PRl 3 N F £ 3 F.'T
£ (Winne & Jamieson-Noel, 2002) - F1p M % Jcf 0% (& w 3 3 42 (offline data) >
XAk g HpFenF S PEITE '*F'f); e o M e 5 %\’»:T%‘i% ;é'fgsé"** 2P Xvm
BRI 2B p R 2 IR AR E R - R A IE P
- AR vt o ¥ FRT L 0 B RIS Y F § pF(online) driiiE
Bofffne L FSEL R R BEMTOR A BT LA PPHRA DRRFL BT EE
JERER BN Y BRI p A EE Y ko n B ¥ (think aloud) A 45 & 8> F ¥
FrAe® o FRERGFEY ERI FFEpRD P L RAEITOL Y AL S F 0 2002) -
BN S R F P R R il g o A 4T p A g i
BEEY F0p AR TV T -Azevedo &2 Cromley(2004) % #4 3 p 2433 il ug e 5
EFYFEY T AMAER A REREHEY S0 TRV FRELT TRE
Tt & REY FEY FAaY AEBE v FAE e B DF Y 0 -
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Frd pARARRERKEaPNAY

BNt g AR FEFY Ak E > FY FE VKR nR Ry > M
Azevedo £ Cromley ** 2004 & srigf7ent 54 84 T A MR L5, L RH - 4
B APEEY R REREF Y F A ADEEY P IRAC 0 AP EFY IR
AREVNEFY PER - AAFEFVESRAEEY ERY pAAFFY iEr 2
PARBFEV IR 2B g T i o iamy 28589 FiRgArg

PR EEY Rk inge b)) d Azevedo i (7 30 A a2 g bl 0 T HE R

%)
o

L2

FEFFLONIE FRFEFY G BLA AL BRI MR AAETRY K%
RO B FAEY S FRIAE R ARG BXRENplES o pFER
SRR AAFEFY K o el PERLEBER - FESVLGE G ENATRL KR p A
WHEF PERFSOHF T HERESR R ai H 5 Greene, Bolick {r
Robertson (2010) # ¥ % ¢ # pAAFLE Y Tt (Fr 23 F - Do v 2745
H 20 KE) Y A aal (1760~1771 £ 2 RE ST )% % B -3 47 Lk (b4
VR PER PR RR)ER Y AHEL LT Y A oG Mo ki * o8 g (G4
fam MR S £ iR S L AR AT NG WV CE N - = N N S SO
)P RAETEREY 2% o
B ﬁ%wwpz’%é%%w SRR R R AR R (bl R
Tie s FH 8% v~ HE LR (2232012 8485 0 1998 5 £ £ 3 > 2013)

1*‘%‘

’

14

.d

TR TS ¥ AR AR R P KBRS A AR
PATRE SR BN AR Y X RO REI ST ABFEY LT
B et KR AT AR N E T g o
BIp AEap AAEFY K TIER PR ERE R GART S G L
ERKERG LTS ER AP SIS S g fk o R K

N

i#ﬂvﬁl%v‘iﬁ?*%éa&;&xraiuggz»ﬁﬁﬁﬂgi%ﬁmwwg* IR
(2006) % EHEFRERKE A LA BB Y FILAANEEY B A (51BN
Byl LRI SR S e LT ) M2l g s p ReF LR
- ERIS BRSO B TERIR OV HAKFEREL D ANER G R
PR FEoBREY A5G- FTFPEFRED Y TP A L2 4) Er FFE]

18



o RBFRETERUAEAN B RF Y AEV S EEF R kA T L AR
vy (PR R EERTGE) A S HE Y Aed R AR

PR (2007) HAT G FABE R ABEEY K802 L hp AREEY R

=
I

B2 (FHie s BRRTE TR R )0 022 mF- 2 p R R R i
BOAERG S AP E S (B - R RS PR RN
SEAEY A FMEY A EPRN G Y fARERE TR o T
S AAREEVI G HERARG M -

M

=)

i

/}/%Y? LA E
VY3 FERAMNIE ALY Soea0w 3 > B0 & (2012) HF SR RTRE HE K
R %r‘;ﬂ%ﬁﬂz% B E5 P o REEFEHARC-F - B =
AR R T RA S THIT G pAKEPARN AR IERRTEL )
BRRRTREFR(EE D FEV I AR EHEAF SRR EYA) ) IR
FIE*NEVRAREEIE R OHEFMEEF R ME BREZEFFIER T
EXFIHH RASAR Y BRNRTRBEFEY FREFFRELCRDRTKE
032 2 F S F Rl BF PRSP Ak F g ot gl w RS FY K 0 g
ﬁ@ﬁﬁﬁiam&uﬁﬁﬁﬁ&r’i€W%$—*%°

FAHERMF LR BHRRE AT ABE R SRR A2 L AR EY
VR B N R O R Y soo By R AR B E WY A5 A
AP ARG o @ LR e P R (2010) 4 60 (% H 2 i iF R
AELU PWERMAE TRERMEY L HIREAE LT v TRy, k¥
By ’%éﬁr*ﬁﬁi@ﬁA:&ﬁﬁ@=mwwﬂﬁﬂﬁﬁ%%:ﬁ(# SRR
A BRRP  RBRFRTERL BRRAEYE AR e] S E N LG
B PR el s B T AR %i%@ '\“ﬁﬁﬁ‘%%ﬁﬁ??
A) TR R RT (R P FOEAE Ko dE RS L EF B

EFF LB ® P ) AT LT A e RS B F (BTN e
)P AT RELFRAREVILIREFTY B BGRAR0E o RE i
AR BRHTAF A ARRRTREERFVELREMEFTY S K
(2012) 58 =R/ I FHFE FY #HAF I A S M EM BT RemkeTF
LR EFI RIRE ORFEY FLEY 2 AREVEERINIEFLFY
$$§4*§?ﬁﬁﬂ§éﬁﬁ%ﬁﬁ?r%ﬁW%\Qﬁw%‘ﬁ%@%J@gg
BJSRR RS R L i ARE T p FRRAR RS (LY S pAEY ) ted

o=

5

|4

=k
q}
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HALT | A LSS SRR R o XFEE U LRV AR T
RS PRl TR EF LR R F L e KR T
Bl B FEY DRHTEY PR RSMEY F LR MK KT
WL T ELEY 2 pEA o5 A A FART ] § I RAIE(007) F KERE A
PARAEE D AEY R B4 (PHRPATHERY - ARBRETH g ATFER
S FRPPBEIFER) PR ERFINERT Sahp AFY A RPFY
*T%J PAMITEDIE )N G AT RIERIR IR TS AR g A

M H B AEREComp ARV R HFLR B L APEY S

~—\

fATEREG A LBV RE HF LA -

P A A F R EY FonawT ] 0 f - w2 g2 8y TOEIC
FRoOSHAER ALY Kok § B E 2 E Y APe(M R 0 20115 F %% 2011
¥ = %0 2011) -

B2 4ot § B IR B KW S P A g AR T e K
1% MILATRAL > @ 7 T AzZevedo frk p A EE WEn 33 E Kk 0 B e -
BREREFOEY R 0x il 3B ARG L MR FY A AA R FY

P#cizgctt g Fidime BN ARG AEE ST R RE-ZERFEDp AAES

P REUFEAE YRR T Y A RSB A LA ERFY Y

B R B S gi%%ﬁ%%%(mw)%?ﬁa’ﬁﬁ*%irﬁgﬁ%%
F S BB H AT Y St AP T RGN T LIRS L A dhhp AB KR
®E > #0277 (Azevado & Cromley, 2004)iE 2k~ 4 ¢ p A4 (B hWenp AR K
FVY RGP HAF3hp AARRE I LR FIAC AL H LR TR h i g
ARV W RELE R R Y &g g b g s 2 4 G en(implicit)
PR R Y ok g%k B e f % (explicit awareness) e a0 R BB g sk
FEEAG hsiie  HEY SRET IR BPS
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BREPFRAELERL G BERF AL LA E A T B RK

$-% FrEH
AFTARHFE A AAFERG KT LT R RS FAR T BEF % 5 R
PPEEF Y Sk Y D & 95 Azevedo £ Cromley (2004) #7#% c%E Hte s e
FRRRp 2 prrd Fam g p o i AP R 2 B b GGELR 321 o #57

v

STPARERE KT o %G - B % - B RBELT B2 RIBH N
ANAFERE o AT RN B g~ E AN ARG vk g e F S
AR S F Y SRS R E 2 h TG E Y ok 0 @ FE A I 0
* M R S R TR A i o Rl R T L 2+ 5 (2002)ih F 4 0 F

BERATE AT E R BN gL T pal B .

LB A RART B fles EFE AN FRERF kA F el Rl
KR e S R E R B e ek i B E T e

B d B B OEgie e § Y 200 @ R T RS G L3P s < P BRI <

LR IS IESSE IS &S RS IR N L S R

L3N K R AR N N g DA ] (F B e ) R T R
APE R GHRA B R AR AR )M B ¢ R

i
BY A2 RRF LT EIHRETRLAADERGKEF M 12 FR%NMAEY &
M AP LT A AR R g s M-
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BB T HAREL

AP OR RE G TR AR ERERE o kR - B - BARELY R
Famlpaafie > F- BLUNEGRATY Lipls%p L8 5 T FEgm
SRR o - S 2 v ECE LRI S CE SE s o S IS
FHRAILT D T AN BT o w47 o

(-) p %%
ARG RS AL ARERG KT > FRERI ) ANE G SR
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R apey Kok FE%E(13 1) HRE (1314) 2 ¥
SHe B Al Sl B¢ Ak
B 2 13+% 6 5  385% 0 0 0% 6.190*  .039
2.0 & 12 6 46.2% 5 4 30.8% 650  .688
3.4 # 2 2 15.4% 0 0 0% 2167  .480
4.p 1 R 9 4 30.8% 1 1 7.7% 2229 322
[eFind- 3 5.5 {8 4o fe s 5 69 5 38.5% 78 8 61.5% 1385  .239
6.4 BhArif A 81 4 30.8% 118 9 69.2%  3.846  .115
AR R % 14 6 46.2% 12 6 46.2% .000  1.000
B.iE i Avah F 59 9 69.2% 23 4 30.8%  3.846  .115
Q. ER L E 200 9 69.2% 84 4 30.8%  3.846  .115
10544 1457 110 = [76:9% 54 3 231% 7.538* 017
R v g 1LF 0304 kR 0 0 0% 0 0 0%
2.8 %R 233 3 23.1% 379 10 76.9% -7.538* 017
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143 £ 22 3 2 15.4% 0 0 0% 2167  .480
15.35 48 78 8 61.5% 34 5 385% 1385  .239
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18. & 129 5 38.5% 199 8 61.5% 1385  .239
19. #¥ 3 26 5~ 385% 0 0 0% 6.190*  .039
20. s W4 11 6  46.2% 0 0 0% 7.800*  .015
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23. 3% 4K 5 2 15.4% 4 3 23.1% 248 1.000
24. A g 39 6 46.2% 34 7 53.8% 154 695
25. A 9 5  385% 0 0 0% 6.190*  .039
26. =G P EE AR 6 5 38.5% 1 1 7.7% 3467  .160
27. $5 =% 1 1 7.7% 7 6 46.2% 4887  .073
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29. F fparps 0 0 0% 1 1 7.7%  1.040  1.000
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BiE 33. B3} AR 39 7 53.8% 19 6 46.2% 154 695
ARG 34 FAHKE 46 3 23.1% 131 10 76.9% -7.538* 017
35. 45 £ BT 119 9 69.2% 51 4 30.8%  3.846  .115
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ANOVA) > T8 e w 2 (F % ~4r#] = F1F) X PISKPFRF 3 (70 B~ (28]~ a8 5 B >
AR F]F) o B R P 4oT o

(=) B R EFEY %

W4 4-2-1 ¥ wRpF eu(FRegipdle)dil L ek KEHF > = TRI%RP
B ehi & s i P35 F K 8 (Fos=4.009 » p < .05) o % B ‘o w] 27 jp sk pF Y 2 ¥ e
3 E A F (Fps)=3.857'p<.05) &7 etz BRIHFMFTFDEY 255 £ 8
ZTREFHEHIRE A4 422 RHK A Btk PRBEATHER A D B AT
BIRPFR AR F enhd BoRBET o B F ke b BRIRFF O GH 5L 8
Yoo B F A B (Fos2)=6.927 »'p<.01) o 3 (& v die v 7 2 feenfs p|-T 358 (7.71) 5 ¥

B 3t 5 p(5.36 » p<.01) » 4k 7 iB] T E5Hc(6.64) A8 %8+ 5 Bl(p<.05) o st b fip) Sk pE
ez B-kET > 84 kB %ﬁ%“g_ﬂ(F(lyg) 72355 p<0L) ¢ &7 0B e gy
$landplen Tadl g han | B Y okt LA 4] 2 (7.50)8 F B2 F 5 2.(5.36) -
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F04-2-1 THGH S 430 ) B Y AunE ek s TS S B EA R 4

RE kiR ss df MS Fis
(s F) 10.714 1 10.714 1.392
RISRPER (AR F1F) 22571 2 11.286 4.009*
fe ] X ) e Y 21.714 2 10.857 3.857*
o 346.571 78

e i 200.190 26 7.700
AL 146.381 52 2.815
i 401.570 83
*p<.05

% 4-2-2 TR E R | B SsneAfei B Bock R R AR £

H oA B vk SS df MS F i
iP5 P (40 & F]3)
B s e chiE 27T 39000 2 19.500 6.927**
hirdliehif 2T 5986 2 2.643 0.939
o 146,381 52 2.815
2 Bl (X )
B R PR 2T 32.143 1 32.143 7.235%*
B isplenig 2T 143 1 143 0.322
Bt g R eniE T 143 1 143 0.322
o 346.571 78 4.443
**p <.01
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() * B HEWME Y =%

P54 4-2-27 500 B 4RI i B xSk i Pl B F R B (Fosp=12.245 >
P<.001)> ¥ {5 v AR o F Sk e % oS HE I s p] T $od(6.14) B F < 2t pl(4.21) >
(SR TR F R Fpl(443) ) R ZRIBITRIN G EE o KE pu B ppE
B 3 (5% 2n% AEHF o md) e ais pl-T 3558(5.64) 5 F < >0 p|(4.21) » {8 BT

FochE F B v ut F pl(4.57) 0 TR it F ORI B YRR A BEE o

4 4-2-3 T = ’?&%},f‘:é.;fﬁ}%h FY SR {ek - FlF R AT

232 KR SS df MS Fie
0.298 1 0.298 0.055

(s F5)
Pl PR (4p & 713 ) 45.167 2 22.583 12.245***

fe %) X P ok P R 1.595 2 0.798 0.432
B p 236.500 78

XRE R 140.595 26 5.408

= E 95.905 52 1.844

Y 283.560 83

*x% <001

() * R ETBHEY S
1A 4-2-3 T g e | B Y Rkt 6o KT BN 2R PR R
T onk AERE o BBBET T A Bk | EHF LD (Fus=16.718 -
p=.000<.001) » ¥ & 1" B - F 5% 21 P 3598(2.36) A8 F ~ »t @ p|(0.14) - & pT
o T F B Y 0 7 pI(L.07) 0 15 7 BT FoBcAE F B 0 ] o fo ] kil ip) T ok
(21)8g % = »> 3 pl(0.14) > 18R 308 F § 20 % v a7 p(1.07) > 48 7 )T Sk
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£ 424 T X I RE T B Y AR ek S TS R R A

2Ry SS df MS F s

wwu (b F5) 0.048 1 0.048 0.014
IR0 F1F) 64667 2 32.333 16.718%**
W] X RS PR 0.095 2 048 0.025
® 186.857 78

XHERE 86.286 26 3.319

AA 100.571 52 1.934
> i

w1 <001
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BapABELE 82 T2 a4 a8k, 8- BRI 5 p oA 2 TiFgG
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BIAEE R~ R RRH RS R E TSR R RGN ARIRR L SR
Rl) > HEFAK RS o
BFERERR KT T g L g Rl e FS R R R £ (R*= 524 >
I 14 R?=.339)if & % (F(7.15=2.835.p<.05) » H AN % Kifhg -k o d Mrghl o 2
U E R S AR FEA TR RGEL £ 4307 s - B BRI T YRR A G L
w o p] 52490 P £ o L FHR A BT RIS > B R L R R i
BEEERFIT 33.99% o % 6 v aoo © fEasg ek (B=.705) 7 B E TR A
& Lk F P A #c(t=3.878 1 p=.001<.01) » & 7 E4EdE K0k & ¢ K Bedx o ud L
WEF RSB e

% 431> B p $90Y TR LR E Rl e S AR A 4 4

TR %R B 5 B tiE
LS 5.596 4,741 1.180
R -1.622 1.090 -.343 -1.488
PhE -.103 289 -.083 - .356
[t 029 028 235 1.028
ok uE .000 026 .002 .007
1 53 4F 203 103 409 1.977
AR U 623 161 705 3.878**
Rinwl 4 -.030 .080 -.070 - .378

R?=.524 > +t 1 {4 ¢ R?=.339 » F719=2.835%
*p<.05 **p<.01
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