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ABSTRACT

This study investigated the effects of connecting individual and collaborative learning activities on
comprehension. Forty-eight undergraduate students studied a text alone and then in pairs (the individual-
collaborative learning condition) or in reverse order (the collaborative-individual learning condition). The
text described Latané, Williams, & Harkins’s (1979) experiment and its results concerning social loafing
and coordination loss. Results indicated that participants in the individual-collaborative learning condition
had deeper understanding of Latané et al. (1979) than participants in the collaborative-individual learning
condition. Also, the number of pairs who were unequal in comprehension was larger for the collaborative-
individual learning condition than for the individual-collaborative learning condition. Although the
comprehension performance was related to the quality of ideas produced during the collaborative learning
activity and the length of collaborative interaction focusing on the relationship of basic concepts (i.e., social
loafing and coordination loss) with Latané’s et al. (1979) experiment and its result, there were no substantial

differences in the process measures between the two conditions.
1. EREE B

fill 2 A28 H & DATEIZ BV CHEFT 2 FETER O 2 7o &5 &, SRR R TEE 3R
L & BITANBEDLY RRGHEITL TS Z L, £72, ZNOOFEEENL UL UIXEE LS
72 D35 TUND Z & D375 (Barron, 2006; Bronkhorst & Akkerman, 2016), 24k 72 G E)C
%, BIZIE, —FRERE COFETERE), @R OFEED I L7e) D T FETEE) (I
- R, ROERDOEBIZRBE « SHRE T 7208 D TO S FETER), FEENZ
NEHHEMTI 272 5 FEEH) (EASEE) 22 E2vE £ %, Barron (2006)36IRE L 72 & 512,
FENEBORIE P ENEBIR L OBE-SITIE, FIH R ERICH SNy, s s
DLRNG) FEEABYOBEELAZHI L TEY SN TV =285 5000 LILRLY,
HHWNE, 7 L M (Donnelly, 2010; Ginns & Ellis, 2007)X°3— A L A %23 (Wong, 2013)D




50 AN B —

IO, BIREMNTEL CTENLET A L THLLHDH72AH, WTRICEL, Bigd
FEIEDNERD D DI TORMPR > TNDYE, TOORMNY 2 HBEH L TR ETEB ORI R %
B2 D EIFTERY, FFEIEHOFE R A MOFBIEE & OO N 0 2 E X THRETHL
720, DRBDLZ LIS THEENDIFENREERELIZD 52 Lk bd, AIFET
ITREZ, BAFE EWRFEEOSRN 0 ICEREZ SO TREZEINZ 5,

FEMRICB W TEATE &8I U UE, i, SHRTIUIHAIZEIDEEL
THY BEFsn T/, #x1E, Dillenbourg, Baker, Blaye, & O’Malley (1996)D 734812 L5 ()
FFEMIED) R T 5 A LIE, EANFE L AN THMFE RS 50, Flothn
EORENEZRBEIZL, &) ~T2A4 L%, IRPBEINLEEEZRECTH, £LT,
W8T HA LOBEE, D7 &b —EDOFRMENEZL, B FEIMEAN L~V OFE (—F
RETOTELED) L0 HGEEGOREAEL SICB W TENT IR L (E T 5 2 L 2B b
L T & 7 (e.g., Chi & Wylie, 2014; Hattie, 2009; Johnson & Johnson, 1989; Kyndt et al., 2013; Pai, Sears,
& Maeda, 2015), —J7, HHAEANER] T X A4 L%, EOXHIBREHETTED LS 28 o
AR, ZOMAERNED X S R E b7 b TONEREIZ L TE /z(e.g, £H -
KiH, 2016; Noroozi, Weinberger, Biemans, Mulder, & Chizari, 2012), L7z > T, ZDO/XT7 XA A
OIFZETIE, AN FENTEER R RE T ORI RIT R B2y,

LHAN, 29 LR E -, BAFEE L HRFENHABERICH D &
BRDDIIRERERIZA D, LA, FATHIROMAIL, X0 JWFEOEBLUZ WIS Tl
PIRHECE D L 2mB LTS, BlxIE, Azmitia & Crowley (2001)1%, FREMRIRFRAEIZHE
RSN DIAT CHD MR 28I L, #6080/ S— M =6~y TEA T
EEAZBZROGEA UL UIERAOND Z L E2R LTz, S BIT, EAEH L ZORI% OBREEN
GG, ERBNMENENG OSHE, FEICIVMHLFR CEEL 7 I A ML —a iy
DG EELTZD, R— N —IRETDARNCETDTAT A T 2E LD 0THZ Ll
(BN T TV ATREME 248 L T\ %, F£72, Rummel & Spada (2005)i%, KFZAEDTIZa
o — & %0 U C AR ARG ZE W fA CTH B 9 EBR T, R TH O AN EFERR
PNRWASTIIENAT X FEEITOEDBEmNZ L 2 b LT,

A NFE & Wl 78 OBIRRIE, Wi BTSN I BRI A LT N ol & v 9 BRI
LEELT, HATIR 2D Yl NGB 3 il OO i 7 B o 2 DFTEIZ £ 9 5B 5
EWVOBLENORIBEICT S22 & $T& %, #ilZ1E, vanBoxtel, van der Linden, & Kanselaar (2000)
%, BRUCET G~ v T EIIAR AL —2 7 TERT SRS, EATEHEE~ v 7R A
B —DT VA U EBERDIEEE I3 KM EARERH &) LB Thblengit: (E
NBIHER 72 LSRF) 208 LIk LTz, ZOREE, AR SH O FER R LEEL D FET R b
DRGRE BESEE) THio Tunic, Iz T, EARYESD O BEO L2372 LEEL U = o
B (FIZ, BoofEansE LWy S— M —IZHER T 280 N2 &, EARYE
TN R FEIEB OF CHWOT A V& REGo VFH LE -7 3 2HE0REHIZ S
DD Z EDIRENT, Lam&Muldner (2017)13FE 72, ERNCHREZ B 2> TH_XT TE I
IRMENT TORI 2 ) R L, AT DN TORY ML DR 2 " REIZ T~ D 1R
WHEROIER AT Z & 2 R LT\ 5, xHHRAYIZ, Tsovaltzi, Judele, Puhl, & Weinberger (2015)
X, (T TD)T 4 A1 a ORI 272 O % 52 GV FBRSINE O3,
Z ) TRWERSIF LY, T4 ATy a s UTRImRkIT D72 <, A5 LT iko~



B A BTEE) & AR BB OB & 5 2B AR 51

TWNENPKENZ EE SN LT, Tsovaltzi, Judele, Puhl, & Weinberger (2017) % [Alk D IZEC
TEBIHEG N B AT 5 2 & MR L, S DICEIUENE 23 HEfi 4 U 7=k & L 0 ol
B2 bDIZLTLE D Atz R’ LT\ D, 7805, EAREERZ I 2o To RS g
DA, AHNEEE DOEZ TSI FRRXFRIOFER L D @oo7ey, T4 AT v v a HBD
HEk L DR RONRoTe (OFD, Wil FEITERRERIIZE A CHBRL ThRoTo),

WA &2 ke < EANFE O R 2 et L7298 S & 5, Olsen, Rummel, & Aleven
QOINIE, /¥4, 5SFAITIRGEME, Wansktt, BEARFONTNANTHEEZFE L THH-
oo IRATHT, ZRZEOSEFNL U@ ORRY 235 - (BIET 5 (O OBESN RS 15 %
HigE L7o) SPEICT TRV MHATHS, 0EEnT 52 L TEOREIZHKT D (F
e MEEREGEZ B E Le) SIS T MHATS,  Waiie & 8 AR XS 2l o
REIZAT FTXEAN T MA TS, SO HRE R ERT A FOME (£, Fal7T A b
BGRE & T A MRGREDZE) 1, IREFED IR - (EARE L 0 BTz,

UL, THDOEIE, BiisE 0k db 5 WOIENEE OB OEE L D Z L TEAE
B L HIEE OB L DR REFEIHVICLELI L LZbOTHY, BoLick-
TERBRDFEDRENEGEONDDD, £ LI EDL S ENNR HD DN OWTIE
O LTV, AIFEO HIIE, ZAODORBIZOWTHRFT 5 Z L Thod, BEmIC
%, EANEEOERE TR A2 272 DO ANFE 7 = — XD a8 O RE T8 286 5 il
FHE T 2= RHATT D5 BEA-HRHSE) &, BT E 7 o — X0BIBEATFE 7 = —
A D50 WiA—BASM) ZEL, TNTHOFEIREE « e % SR ChRed 5,
F 72, Tsovaltzietal. Q015)DENEN D H/REB XD L 512, EAFE 7 =—X%, ZOMHE E,
AT NITET D ERESCEMR O 2 PR T 2 ATREM N S D, £ 2T, AL~V OSE N
ZC, TA-HFESE L RS T T NOERRRDNE I, Bigpl LizbE )
BB NZONT HIR D,

2. Kk

2-1. EBRSINE

KREFAE A8 4 (MR 2244, 1ot 26 44 P-HJFH =18.81 7%, SD= 64N EERICSIN LT, FEBR
BINE OISR A I L T A FECH A DB RORELZIT -2 LR EITE E T
220N, A% DIXREMER L C_T &0 2, B ARt (12 X7) D~ ASS: (12 37)
DWTINIT U F NZEDIES T,

2-2. FEMEE

PRSI THRE EIREO I T 57 % A2 ~ (980 58) Z/ER LB MENE LTHW -, 7
XA FONFIL, HETHRE ENTREEZRBIRI L, 1TATEBIRIRL LT, fHx
ANDOBZNRETFN—a MR T T 588 EFEOIIL GREZBZ R 2IChlz>T, filzx
X, BED X A I L I REDR o) BERERAE RN § 570, HERIA LV —ROFHE
M ELONT, ZORER, il 2 NOBSNPERD/RT —~< L AR E 2N &)
ETNTNOES, BN ED/RT 4 —~ 0 AL T ITAERI TR & & RO I M IE
T B %G~ 7- Latané, Williams, & Harkins (1979)D 558k & Z OfEHR TH 5, Latanéetal.ld, B



52 AN B —

FHOEKE L BIZATRE/RBR Y K75 CUESER-EA VT, EBRSME MY TuEsREM, 2 A F
7213 6 AOEMTHLS () &fF, 2 ANFE21E6 ATUHA TS & VAL Bl Y Chll
5 GEEN) KMEThEno EAHT-YO) FEEE L, EROMSE, BMAOFES
100 & L7236, 2 NABRENISRIEOF RN 82%, 6 NAAFENIRME 74%, 2 NEFHSMA: 66%,
6 NEEFSGA: 36% & 7eoTe, ZOEEBRTIE, MALKEEAFZEASZEDZE (2 N 100%-82%
=18%, 6 A :100%-74%=26%) 75 (4L TITERREO KN Z V1520V T) s
HIFHR = OFEL ML, AFESRM L EHERFDZE (2 N @ 82%-66%=16%, 6 A : 74%
-36%=38%) MIHFEORIBUT L DL ML TND, 727121, Bl ThE, O R
FEREAE - FER L EOBHR L TWVBNICHOWNTT F A b T T2V, ERBINEN A 5
THTEORRE AT I E R H ST,

2-3. FHT A b

(L EHER - tEEm T E LD RS IE L < B C & 720~ 7, BARIIZI,
HEMFRZC L DEMNRT r—~ AME T OIS 2 THE B DRSS OT AT 4 T 2 F— A
TEZTRER, SADRERINZERVEET, 2o TIWT AT THRHTIRnoT2]), i
DRI L DB NT 4 —~ AMETOEH 2 5:E ] TRIEOT— L TY > I —OREIZER
ATERHWT, HEERRNEND, RETRITTD, T4 A N7 72 —4HA (] TERZEED,
1Rt 2 HT D72 DI AV, IHEREEA M SR WE AR T, ) ZrL, &H
HAS THE0FRE ] TFRROE [EHHICH S TIESR] OWTITH LM LT
bHbHoT,

(b)EFR D FEAREME - 12 HH OEAHIWRIE (B 12 REFSIETIE, 220 Tl
721 [B], HEHIRGOFE[1 AHT- V1%, AFEFRGOFREL Y RE o7 [1B]) ZH
T, 7X A MIHPRE T Latané etal. (1979) D SEERIERZ ORGSR Z 1E L < B L 72 D5~ 7z,

() FEBRDIRNFE : 2 >OEMER T, Tx% X MIRENTWARWVEES (AT X,
DI LB (Latané et al. [1979]D5EER & ZDOFER) OBMRZ IE L  BECTE 72 F0~
7oo B A T, A ELFREFRFEOFEOENMNCE D L DRON, FlEE o0
ADDOFIRLTH B, B B T, ARG LERASRMORE (1 AHTZD) OEBMITIZ
X6 D7emh, BEEELIFHERLTHL B o7,

()FEARMFELOHEA : Latané et al. (1979)238 Z 72 - 7= EBR O FEARFFEL 4 1E L < FRfE L7=7»
EI DRD 10T, Latanéetal. & 13872 HZEZEDFEER & ZORER (1H 20588 23i5] % D3
a2, 1 ANTHZS WL EDT), 4 N\DF—LTHWeEEDT), 4 N\OF—LT
SINTND EVIALTL ATEIWEE EDNE2ZENENHIE LE Lo, FBROFERITIROHE
DTT, 1 ANTHEIWWZE XTIV 80 Fr, 4 AT —LTH W Z2D5I< X1 AH7=D
)48 1, 4 ATHIWTWD EEVIALTWZEEDF< T 72 F¥uTLiz)) it
R, RS THEDONT 4+ —~< P AMERTDH 5, S FRE N HOHEIG ([80-72]+
80 x 100=10%) & FHEED IFLA b HEIA( ([80 - 48] +80 x 100 - 10 =30%)% GtEAHRL
eND) ROTH BT,

2-4. Ffgrx
A=W OFRSNE X, BMATFET =—X, BT E 7 = — XDIEICEE 8 272



B A BTEE) & AR BB OB & 5 2B AR 53

o, EAFET7 =—X (10 2] TiX, HEBRSIEI, RELEFENARETFA ML L
HIZHEAA L, Latané et al. (1979)D RN HALSFHE & & PO IR LN EIER D37 +
=V ARFTHEORE SIZONWTED L 9722 ERH LN o TR 25 X 5 #or
L7z, MAT, BOBEMRELEZ L2 5HESCRRETEHALHIITE 208K [ A€
W) 728 %o CThEET 22 L, BEIIEA ATEBI729 LR, HalFE 7 =—X (20
) TIE, XTI T, BTTEENEM L LS ESCK R S TEHALHATE S &
N, XTOMTEHI LN LIEOMEE D D X O For Uiz, HilFEiEis c&5720
F—=T R TRERT D7D, R0 LV O&EF, HFEOT A NOREAREZ vz &, ¥
72 EERHENTHA LI WEAIZIIR T A MR — K& 5 Z & 2 FEBRBMFIRD -, R—E
AR OFERSINEL, BiTE 7 =—X, HAFE 7 2= ADIAICREE B Z o7z, 2T
DB T %, TFADN HEAREETEINL, FET A MEEfLT,

3. MRLER

3-1. BWHT R MEAE

Table 1 {Z/" T DI, BESFRAR & FEERO AN IR T 2 F4 T A Ml TH D, FEHrS
Flll 2 OpkEE R &, BEEBR S FEBR O FEARNBER 8 N —WHaRit & i —E AR A B2
LB DS T2 (s < L[, X7 N TSRO T2 AR D 22 GERHE) 122 T b, BEEHIF(16.82]
= 1.57[RI]), SEBRDIEANIERAR([22] = 1.32[Mi{A]) & HICHERDOZEITA E TR > T2,
EEROROEEIY, B A, BIZXTHEEEZOHBNG, ITOBIIRT L1, FEA
S LA FERRMOZEDP TR E &2, AR L EARMOEPHEFRE LD
K a5 & E LS BMiE L T 5 LT CX o6 % T2 8ifR), —FOERM TOHE
LWHERZ RSN R SN 5E (GBI, 2TEMA ORIE L ER) %2 Ror7ae
iR, TNLSE TEgER L) EB LT, AT, XTNTHOE LB ERN DD E D)
WZOWTH T,

B A KT LHIE LWEE L OERE (B) @ [ (REEMTE ), Bl 438 8EMNE
TIEEBRIZ 1T ATUATHDN, #HEATUATND EEVIAA TS 720, AT
T DRFFLDAEENTZND ],
BRI BIZHT D IE LWRIE R OEER () : B4 FEETHRE ETE oKy, i 4
CHATND EBSTNDZ EB AT, £, EFTUATHS O
TR ) FE LIRS TN D,

FEFIE, Table2 IZRT L350, EA-EREIHIAEAREL D o072 BME) DA%
<, Wz, TEiR7R L) DNV Ieh o7 (122, N=48]=5.10,p<.08), F7=, Whii—EA
REE A —WaREE L 0 B OBEFRIZ NS 5T OB~ 7= (Fisher DEHEE p = .090[ i
7).

EANFELOBRIY, S FRE LTEORRENTNOEIGEZIEL{RDDHZ ENTE
TN 6 4 (EAN—WHFREE3 44, W ARE3 44), T O—HOBRIEMMN 114 (EHA—
WaRE s 4, HiA—EARE 6 4), BWUCENDH DT I1E 128 (EA—HFEE 6 #1, Wi —1E



54 AN B —

Table 1 Z&fF = & ORESEMRERS L OSSR HAN B
RECETs)

R 1E A — i R —fE A
RESBRE
fE A 6.83 (.96) 6.71 (1.55)
TN 1.00 (.95) 1.92 (1.78)
SR 0 FLAERAiF
fELA 8.75(1.22) 8.92(1.10)
TN 1.50 (1.00) 1.00 ( .85)

Table 2 Softh: =" & D EBR DR FEfE

R BN — bl e —fE A

8N L~ D B

SEAT R 74 74
oy 7 B 15 4 94
g7 L 24 84
TN

=L 7 A 2 %A
ZH Y 5 %H 10 %A

ABE6 ) T, BEMICEIIR OGN o7 BEXEA L~V Tl G £ 13— OHEEE vs. B
k7 L y2<1, _TWE22<1),

3-2. WAAFEE OER

WiFE 7 = — RIZB W CGREICRT 2 FEEIN200 & 0 MEE D £ COVHIRRNE, il
—{ENFE(M = 225.83 7, SD = 86.20))ME N E(M = 542 7, SD =3.42) L W A EICR D> 72
(1[11.04] = 8.85, p <.001[[WffI]), WHFH—EHAREDLE S, WiRFE 7 = — XD B ENE N A & —
L, AR LT X A MCHAZBTOIlAx NA\DIEENRNEChH-T-Z L5 E2 5L, &
BI7200 &0 MNEE D F TR - THAREFHETIZRY, 2B, WileE 7 = — X%
TRIBZ, Ex ADMENIEEEIET (BEWOMTRAET 5 Z L 72<) FBUEICEY Ttk 703
RONTEAT ORITREENTD 72, EA-WHIRE 3 K, Bal 8 AR 3 ThH o7z, EAR
Yefiff & 1E - C, BREEBROBEAFEIT BRI Z 0 Iz »ont Lz,

WIZ, (FEHBT A NAGE CRENCEN AL B ALT) FEEROGEOEE & BE LT 5 FTREM & 5
WaliFE 7 = — AT L) & LT, & G E L0 M) L 525 (Latanéetal.
[19791\Z & % FEBr & T DFER) OBRZKH =Y — K W& —FRo vy —R) ZmH Lobr
ERBIIoTc, ZZTWIOE—ERTE Y — RN, X7 0O—h0MEE& & FEZBROBEIZEI Y
DRFEDT AT 4T b ) —FHIIRETDHILETHED, TOTAT 4280 EFEFVD
RV LY BIZIE, TAT 4T OB, MEISNTZT AT 4 TITHT 5 GHCHE, HH2L
) wfET, EEOFITITIORTERBY THD,



NS ETE B & 1A TS B O K D R 55

>

D LenE, a2, ZHUIMEANLE, EHTO L E, OFEOFEWTL L I,

I
T DEE
S 12T, EAD 100 8—IC L& X
HoFoESD, AT
D72, GEINE, ENERLSE, BLNIE-TDH Lo, FIUIESMTRETE LA
SOV T EN

A ERTL O, FRUTH Yot ATE X

it SN BbE — 3o vy — FOEUE, BA—HHREED ) 9.67 8(SD = 3.77), Hhii—{#
NEEDSEY 833 fE(SD =4.38) T V), BERIDZEITIAE TR 7o (e < 1[WfHN),

XD, HE—FHRIE Y — FOFRTREINTETA T 4 TIZOWTHOTEB I oz,
BRMIZIE, @FT7 DTy — RIZBWT, EEBROBWOBRZ - EMICEET 5 ECH
BNIRDEBIZONDROT AT 4 T 52V EHXT O—FHBR L TNE0E D0y, (b2
TOELLER LI FE LT,

os il ve e Sl ow

EAN A FEMA=SNTHRE - EASM L 0 AFERASFFOF BN/ NS WO
FHREIZLD WO TAT 47, Bl HEHFEERICRL S TENHE 5o H2 57210 T,
AFITFER LNTEDD, FRE— - - EIRELTH 2,

BN — =t T & +FHEOII : EASM L 0 EREEOF &IV NS VO3t
DT E EREOLRINC LD NI TAT 47, Bl [9—A, ENEZOEMA LB
%, B2 7D 2 ANTHATHZ EZHS>TEND, 9 1 AL THEST,
DT TR, BAILITDEDLRPST-ZEI2E-T, ThoboolzoTI N2 E
BN,

- S A — LM =R D RIN - 4 TS L 0 EFSGMOF &IV NS VDI DK
BIZEDBEWNITAT 47, Bl [+ « THEOKMITREZLZ 2 ) ’zl%ﬁ:of 51l %
FEMED X A X2 TInE oo Tc U ERBUEEZ R\ 570 8, BRBGHZ RN
D#éﬁe,%ﬂ®,@Aﬂﬁﬁﬁ%ﬂ®ﬂ7j—vyx:%é_ﬁ%éhfm&m*
xRV, ZOEMA EARER A OEVD, ZOENWELRN?H D],

WO E Y — R T AN -AFER=HSNFEREZ) OTAT 4 TIZER LT IX
EAN—AREDS 2 F0, Wa—EARED 6 #AC, BEMDZEIIAE CTn>o 7= (Fisher @I_Tﬁ/fp
= 193[[Mf]), F7=, MEAN—EMA=t2FH & +FREO KB ~DOF KIIEN—HFTEE 4 41,
BN 5 #, [ RER —EF= DRI ~DF KIXMEN-WFRE 6 #, Wal—MEA
BefThHY, %i@ﬁﬁ@%iﬁﬁfﬁﬁotﬁmﬁm/Ema@ﬁ%%p—mqﬁ@]z
<), BEXTNTELLON EFE3 DDT AT 4 TEERELIENTXZ E A ET UL, 720
TOVOXT (17 $8H 1S F)IEZFRI UGB —E L TIRREL T\ e,

ETAT 4T ORENEZIZAONTIE TR Y — T, XTORTRELZIT IS
WEDTAT 4 TIZRBE LI E I Daaifr Lice 24 (s 12585 REFRE
EARTHRIRIE SR, BEBINTZT AT 4 7T 2 BHR 0 ITHEIL L CGRI 72 CRIE 2Rt &
LEEERALNGS, REHV] L L), MEA-—4ABRER=H2FRE] FEHY



56 AN B —

Table 3 FEEROIEWER L E#$ 27 A T 4 TICE K LI E ) DRR%

BN — 4 F2EH E N —4EH
ERR (X7) EL&Y Skl Skdv Sk
i) or —JTIE%& 8 14 1 11 %0 1 4
R 0 %A 2 %A 540 7 A

AN SR =H2 TR E O E & TREEM—EH=REOIM oLt Eb o0
WCERBDHSTEMNE DD,

6B, 72l 2108, MEA—HEMA=t2BFKE +EORY FEHD 5E, 2L 40, HHK
FEMN—HEM =DM FEHY 60, 72L 6B, Tholz, (FRHUMEIZTEX 2V ED
D) BHTHET 5 L, MA-BREIFEEDY 681 (2L 6E) T, WH—EAREOREH
D 11E (2L 6[E) Kb Dleihhotz,

3-3. EBROBRWEME L RS RROBR

FEROURNEIR 7 7 = — XAOM AP E L KT L TWD 5, ah Bl
ZOMRITHERL TWD Z N TRRIND, FEE, FBROWOEARICE L TXT N TENZR)
STRA(M=11.00, SD =3.87)I%, Z=ENRHoT=#WM=7.80,SD=3.78)L 1, #W&E—Fhor Yy —F
BN o 1=((22]=1.99, p < .05 1)),

Table3 121, &7 O FE 7 = — AT MEIA—4FREF=t20FHE) < MEA—%
M=t Tk E +FEEO KM, (HBER—EH=FROKE ~DE KR HTZNE 9
L, FHT A NTHRL L BT O—PMENGM & A FRERGM D2 N & ST
DL IR L TN E D DDORIRE R T BASM: & 44 BEAFFEOEIZONTE, & (HE
AN—HFER=tH20FRE ) OFBICEDLT, 1ZEAEOXTTENR (KT OmF £
IX—HI2 & V) B STz (Fisher OEFEE p= 435[ ), xF LT, A& LSO
213, E & (AN — £ =420 T E O R F 7213 4 BEN] — £ =D K%)
OFELHRICHEEREERH D, SkHVOXTIIES K LT L0 EEO R i iz~7
D% D>~ 1= (Fisher DEEEE p= 0147 1]).

L, EAS: L A FREMEUOZEICET 2 F5% T X FOEMIZIE, Wil ERET ME
N—HFEF=HSHFRE ] ~OWRIRE LB T, ROL S GG, ELIEZD
ZENTEREEZOND, Tbb, AFERSEM L ERARMZFHCXET (DWW,
LR OFBITITREO R LB L T D L b o7z EC), BASM: &4 F4EM - £H%
HEOENMESTHREZ (b)) ML TS EHfiE L CWATHh D, B, [MEA -4 5E
M=t2MTFHRE | ~DOZENRD- T2 b vb B AR & 4 S EMSRE 0= 2R L
TWEAT 14D 5 S, 8HBHHFEE 7 = —XT MAAN—4FEN - £ =20 FHRE

ME NG & 0 4 F4ER - EHIRFEOFEIVNIWVOIIHENTREIZLD) EW0WHITAT 4
T, MEA—2 N (38 £H—6 N (4% EH=H=FhE ] HEMFHEEICE-T,
AL 0 2 NEERI[4 23 EMSE, & B2 6 MEFI[4 BERREOF RIS D) &
WHTAT 4 TIZE K LTV,

F7z, MEAN—HEA=t2MFHRE ORI X 4 RER—EM=EDKRK 15
U727 ORGED, ZiUulbrhb b3 Tilih or —HIEZ 111, THHFRE) SHES0hn



TELASEBIED) & W BB & 5 B 57

72DV, BiRFEERRE CENR LB O LU ERN D - To 200 L, D%, Tl
or —HIEZ) OTUE, 11 A 84S MEN—SEM =t T &+ ORI ITEAL,
M FRE ] OXTIE, SHAF T LEIIUCE & LTV 7R)o 72 (Fisher DEFEE p = 077 F
] MEAS: L EFASMEDOZEDMIT 2 R L TV AN E VI RIWVICIE L KR 5720121, 4
FEEMEM L AR O EZE BT D720 TIIR T > T2 REER S 5,

7k, WiHTHE 7 =—XT MEA-—LEZEF="H20FHKE ] ° EA-AEER - EH=
HENTHRE ), MEA-2 A 15 £H—-6 A %) EH=ENTHRE ] ~OSE1H
STERXT 14D 5B 12 41E, T O & bAEASEM: & A FREFASIFOZZFfFE L Tz,
ME N — M =tt20FHRE +FEDO R R [BFREM—EF=EOKHy Dbl s
EHHMNIERBDY, oFHRT A M TREASMEERRFOZELZE L BREL TV T
11 DS, RONHRE LI OB 84, <7 O 2/, BUNIRRE LR -7 DA 1#H
Thole, ZHITAT 4 T H#ERB LI INEIMEASH: EERSFHOEEZBE T2 )
ZETHY, MBEINTETATATICHL ) —HFREELIENE ) DNIEMRIIT E A SR L
Mmootz b,

3-4. AEOHE

BTN X OIL, ERBIMNEIIH LN UDEANFEE T =—X T, [AEMZHE->TH
TOEREMGERT AL VMRS TV, LEEn- T, AFE 7 = —XTE O AEDONE
WIHENFE ORBERD (D & HESHIT) KL TWDH20h Liveyy, 72720, EA—W
FEEOGE, Wil FE 7 = — XA E % & DR TR SN T DL > 7720, Wil
—(EABED A ENEDIRE T Uiz, T T, MEAN -4 FmEF=tH20FHE ) (HEA—4
FHEM - EH =2 FRE ), EA—2 AN B £H—6 A (44 LH=H20FHKZ )
ZEte), MEAN—HEHA=H2MFHhE iR ORNY, [43REM—EM=F0K KT
AT 4 TIZDONT, RO KD BRFFINREDL BN Teh T,

c(IHE  BREE T 2 X CHET AT 4 T DS KR InoTz, HAHWITIRRICFEE L
TR T H 00 5T, AFIZIFEEINL TS,

ctRIB HATEE 7 2 XA TH LY T AT A T EREL TV, HDOWITHERICHEL
TWEIZHEDDD BT, AEBICEDNTZNENRE L B> T 5,

ZORER, 223 HID S L, MEN—4FEM=tE2FHRE ) (TR0E S F, %R 16, T4#%
SRR —SEF =3 D R AidE 1451, #5082 451, MEA — L=t FHE + IO I /i
1B, %iB2HICTHST, WRFE 7 = — X BAFEE 7 = —XPMER Lo mic—&
TRV DD, EANFEET = —RARXTNOEZ AT 2 EICHER L ATiEtEI IS E T&
AN

4. BEELE

ABFETIE, TR & AEFTEICE LT, BIEANEBIORETHE LR 2o
TOSHEEOIRETFR 2B o 7c G EA-HHR) L HOIEF TFEE2RB -



58 AN B —

7e5a (B EAEE) 2l Lo, £OfER, BLEPME L Latané etal. (1979)1C & 2 FEHrDEE
ARHVERR, FARWFEOBEMECIIWTILE, A LT AOENID LT, BEFIC
BERAETIRLONIR -T2, EBROWROEFE, BT 723 hii—EARE L 0 g
R LT ANBD D72, OB WITERRWST O b £ 0o T,

FEROGROEMR CREFZEN AL O WV DR, EASEE & HiisE 2 £ 5 v ) IEF T
BT DML - THIHOFEFTPEEVDEEND Z & 2med 5, [REE BR] THikx
72X 91T, WEROMFEIL, BAFE %2562 LI28A(e.g., van Boxtel et al.,, 2000)7 %212 L7254
(Olsen et al., 2017)DVNFIUNIAL > TIE N8 L 1 FHRE OBEIC L DR R L TH
0, BEEONEFISEWRNH D00 E W) BIIRBRROE E Th o7, AFEOAIL, Zo
MREIZx LT 1 O PR REIE 2T 2 b0 Lz L5,

AR & A ENEOLGHTHERD S, FEROENEMRIZE L TT Ol cEREENT-
RO/ &b —ild, AFE 7 o —XERITHHFE 7 = — X TOIEch -T2 B %
bivd, £F, BEEOET, WBiTE 7 = —ARITO—FHrbb 5 —HIRES T A
T4 TOHEEEEL T (bBAA, IZEAEDT T, ELWEERRLNLZDIXT A
T AT HRINARE LT T OIHRThoTele D, Wil HE 7 = — X TORD & D IZHEIT L CEliF
DIEAES IV AIREMEIIS E TE 22V, T72bh, 00 &0 0T AN LN =t TR E
HIRBEOIM X HFREMA—EMA=EORK OT AT 47 FHIAEOTAT 4 7T) 12
SN BSTERTINL, oo "T 10, EASMHEEASREDELZIEL SHEL TWGE
BEmoT-, FT2, FEBRORWEFRIZENIRDST=2XT1E, Ho7=2XT LT, HilsE 7
== RZBIT IS —ERTE Y — MR L <, R L FEBROBURA B AL L7 &0 A3
FRICEHR L7 FTREMED VR S D,

LU D, Wl elE 7 = — X CHRENRRV &0 3G E S E CTORMIE, Wi — 8 A
MAAHFEEL W LRV EDo bbb, 00 L ohT MEA—HEH=t20
FHRE+HEORMY X HEEFA—EA=EDOR) OTAT 4 TIZER LT=XT DR,
Ha—FBRT Y — FORICO TR BB OEIIR b To, 010, WAL
O R —EARE AT PICHEWR DD 8 5 T DI IR L D> =Dy, KEFFEDT — 2 b
ZOBERERFET 2OIFEE LV, TFEREBL) itz X 51, Bl EAREMENTFE 7
— AHNZEEH LT AEONREE, EANTFE D7 E OR A B2 TEBROEWERIZ (77
AD, FllI~vATAD) WBEEHE2-Z 2R LTEY, AR HHRHA-BEARETOXTN
FEZORM ST L DI b R R D, —HT, EA-WREEOSE, EASRMN L4 REFSEEOE
BT 2EIE CXTNOENH ST XTILFEA LWl Z b BB 2D L, WHiRFE 7 =
— RZHNIOENTE 7 = — AN EOEfFEAET Z LICHERBKLIZAER, TN ToENEENR
IS TEAREE B RE TE RV, 29 LIZAIREMEIC DWW TIEA T, S besfatzdEd T
VENBH D,

5| FASCHR
Azmitia, M., & Crowley, K. (2001). The rhythms of scientific thinking: A study of collaboration in an

earthquake microworld. In K. Crowley, C. D. Schunn, & T. Okada (Eds.), Designing for science:
Implications from everyday, classroom, and professional settings (pp. 51-81). Mahwah, NJ: Erlbaum.



8 N BE) & B S B OB L B 2 H A >9

Barron, B. (2006). Interest and self-sustained learning as catalysts of development: A learning ecology
perspective. Human Development, 49, 193-224.

Bronkhorst, L. H., & Akkerman, S. F. (2016). At the boundary of school: Continuity and discontinuity in
learning across contexts. Educational Research Review, 19, 18-35.

Chi, M. T. H., & Wylie, R. (2014). The ICAP framework: Linking cognitive engagement to active learning
outcomes. Educational Psychologist, 49, 219-243.

Dillenbourg, P., Baker, M., Blaye, A., & O’Malley, C. (1996). The evolution of research on collaborative
learning. In E. Spada & P. Reiman (Eds.), Learning in humans and machine: Towards an
interdisciplinary learning science (pp. 189-211). Oxford, UK: Elsevier.

Donnelly, R. (2010). Harmonizing technology with interaction in blended problem-based learning.
Computers & Education, 54, 350-359.

Ginns, P., & Ellis, R. (2007). Quality in blended learning: Exploring the relationships between on-line and
face-to-face teaching and learning. Internet and Higher Education, 10, 53-64.

Hattie, J. A. C. (2009). Visible learning: A synthesis of meta-analyses relating to achievement. London:
Routledge.

Johnson, D. W., & Johnson, R. (1989). Cooperation and competition: Theory and research. Edina, MN:
Interaction Book Company.

Kyndt, E., Raes, E., Lismont, B., Timmers, F., Cascallar, E., & Dochy, F. (2013). A meta-analysis of the
effects of face-to-face cooperative learning. Do recent studies falsify or verify earlier findings?
Educational Research Review, 10, 133-149.

Lam, R., & Muldner, K. (2017). Manipulating cognitive engagement in preparation-to-collaborate tasks
and the effects on learning. Learning and Instruction, 52, 90-101.

Latané, B., Williams, K., & Harkins, S. (1979). Many hands make light the work: The causes and
consequences of social loafing. Journal of Personality and Social Psychology, 37, 822-832.

SLHGS - KIFsMEE (2016). HiE O - oM ~D7 7'm—F AAEE TFRREE). N
R - LRABRERE). WaiE & CSCL I3V 7 £, pp. 46-82.

Noroozi, O., Weinberger, A., Biemans, H. J. A., Mulder, M., & Chizari, M. (2012). Argumentation-Based
Computer Supported Collaborative Learning (ABCSCL): A synthesis of 15 years of research.
Educational Research Review, 7, 79-106.

Olsen, J. K., Rummel, N., & Aleven, V. (2017). Learning alone or together? A combination can be best! In
B. K. Smith, M. Borge, E. Mercier, & K. Y. Lim (Eds.), Making a difference: Prioritizing equity and
access in CSCL. 12th International Conference on Computer Supported Collaborative Learning (CSCL),
Vol. 1 (pp. 95-102). Philadelphia, PA: International Society of the Learning Sciences. Retrieved from
https://repository.isls.org/handle/1/219

Pai, H.-H., Sears, D. A., & Maeda, Y. (2015). Effects of small-group learning on transfer: A meta-analysis.
Educational Psychology Review, 27,79-102.

Rummel, N., & Spada, H. (2005). Learning to collaborate: An instructional approach to promoting
collaborative problem solving in computer-mediated settings. Journal of the Learning Sciences, 14,201-
241.

Tsovaltzi, D., Judele, B., Puhl, T., & Weinberger, A. (2015). Scripts, individual preparation and group



60 AN B —

awareness support in the service of learning in Facebook: How does CSCL compare to social networking
sites? Computers in Human Behavior, 53, 577-592.

Tsovaltzi, D., Judele, R., Puhl, T., & Weinberger, A. (2017). Leveraging social networking sites for
knowledge co-construction: Positive effects of argumentation structure, but premature knowledge
consolidation after individual preparation. Learning and Instruction, 52, 161-179.

van Boxtel, C., van der Linden, J., & Kanselaar, G. (2000). Collaborative learning tasks and the elaboration
of conceptual knowledge. Learning and Instruction, 10, 311-330.

Wong, L.-H. (2013). Enculturating self-directed seamless learners through a Facilitated Seamless Learning
process framework. Technology, Pedagogy and Education, 22,319-338.



