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Tomohiko Shima(1718706)

Graduate School of Science, Department of Mathematics and Science Education

Abstract:
Chapter 1 : Background and Purpose of the Study
The importance of positioning activities to explain and communicate mathematically and enriching
language activities in secondary education mathematics departments has been pointed out (MEXT, 2008 ;
MEXT, 2018, etc.). In the past, Japanese mathematics education practices have been developed through
dialogues between teachers and students in problem-solving and elaboration classes, but there are still issues
in teaching strategies that utilize interactions between students on a daily basis. In this study, we will focus on
cooperative learning, and conduct a lesson design and practical verification to incorporate the basic techniques
of cooperative learning into daily classes in secondary mathematics education. The objectives are as follows.
Objective 1: To select the basic techniques of cooperative learning in mathematics education and to verify
them in practice.
Objective 2: To verify the general applicability of the basic techniques of cooperative learning in
mathematics education.
Objective 3: To verify whether the basic techniques of cooperative learning are also effective in
synchronous distance mathematics classes.
Objective 4: To combine the basic techniques of cooperative learning, to design a cooperative learning
technique "DOUBLE-DOUBLE" which is simpler than the jigsaw method, and to verify its

practical use.

Chapter 2 : Study 1-1 Selection of basic cooperative learning techniques and change in
students' perception of cooperative work
The purpose of Research 1-1 is to select basic techniques of cooperative learning in mathematics
education, to propose a class model that incorporates these techniques, and to conduct a practical verification.

First, based on the two design requirements of "simple and repeatable" and "can be incorporated into a
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simultaneous lecture-type class in mathematics," the following basic cooperative learning techniques were
selected: "Consultation Time (Erikawa, 2012)," "Let's ask the neighbor (Jacobs et al., 2002)," "Hop Step Class
(Jacobs et al. We selected four basic techniques for cooperative learning: consultation time (Erikawa, 2012),
ask your neighbor (Jacobs et al., 2002), hop step class (Jacobs et al., 2002), and round robin (Kagan and Kagan,
1999).

Previous research has empirically verified that cooperative learning has desirable effects on academic
performance, interpersonal relationships, and self-esteem (Johnson and Johnson, 1989), but even if a
cooperative learning environment is created, it is not clear how the students who participate in it perceive
cooperative work. (Johnson and Johnson, 1989). However, even if a cooperative learning environment is
created, the effects of cooperative learning will differ significantly depending on how the students who
participate in it perceive cooperative work in the first place (Nagahama et al. From this perspective, in this
study (Research 1-1, Research 1-2, Research 2), the Cooperative Work Recognition Scale (Nagahama et al.,
2009) is used to verify the effects. The Cooperative Work Perception Scale consists of three factors: the
Cooperative Utility Factor, the Individual Orientation Factor, and the Reciprocal Concerns Factor. If the
perception of cooperative work is positive, it is expected that the Cooperative Utility Factor will be high and
the Individual Orientation Factor and Reciprocal Concerns Factor will be low.

In Study 1-1, the author practiced a class in which the basic techniques of cooperative learning were
routinely incorporated into a simultaneous lecture-type class for a continuous period of one school year, and
the students' perception of cooperative work changed positively, mainly in terms of a decrease in the individual

orientation factor.

Chapter 3 : Research 1-2 Changes in Students' Perceptions of Cooperative Work

The purpose of Study 1-2 was to examine the versatility of the basic techniques of cooperative learning
in mathematics education. To this end, in Study 1-2, two other teachers teaching the same grade and the same
subject were asked to practice the same lesson as in Study 1-1 for two consecutive school terms. Although
there were some interactions, the students' perceptions of cooperative work changed positively in terms of a
decrease in the individual orientation factor and a decrease in the reciprocity concern factor. This confirmed
the general applicability of the mathematics class incorporating the four basic techniques of cooperative

learning designed in Study 1-1.



These results suggest that by incorporating the basic techniques of cooperative learning, the students were
able to interact with each other while maintaining class control. Furthermore, the results of Studies 1-1 and 1-
2 suggest that the teacher's direction and judgment regarding the students' activity time are important in
cooperative learning, and that a little chattering does not significantly affect the students' perception of
cooperative work when they are aware of the class control. In addition, the results suggest that a little chatter

does not significantly affect the perception of cooperative work.

Chapter 4 : Study2 Changes in Students' Perceptions of Cooperative Work in a Synchronous
Distance Mathematics Class

The purpose of Study 2 is to examine whether the basic techniques of cooperative learning are also
effective in synchronous distance mathematics classes. the global epidemic of COVID-19 has prompted all
elementary, junior high, and high schools and special needs schools in Japan to close their schools temporarily
at the end of the 2019 school year, and distance learning has spread inevitably. Although distance learning
reduces the opportunities for face-to-face contact (Gagne et al., 2005), it is important for education to be
interactive, and interaction between professors and learners and between learners and professors is important
(Miyaji et al., 2009). At present, there are no studies that have incorporated cooperative learning into
synchronous distance learning and examined students' perceptions of cooperative work in secondary
mathematics education in Japan. In this study, we examined the perceptions of students toward cooperative
work in a synchronous distance learning class.

In a mathematics class for first-year junior high school students, we first conducted three synchronous
distance learning classes, mainly lectures, to familiarize the students with synchronous distance learning, and
then three synchronous distance learning classes that incorporated the basic techniques of cooperative learning
into the lectures. In consideration of the characteristics of synchronous distance learning, the techniques used
were limited to the round robin of Study 1-1. The results showed that students' perceptions of cooperative work
changed positively in terms of a decrease in the individual orientation factor and a decrease in the reciprocal
concern factor, although these trends were significant, throughout the period of the synchronous distance
learning classes that incorporated the basic techniques of cooperative learning into the lectures. Furthermore,
during the period of synchronous distance learning, which consisted mainly of lectures to familiarize students

with synchronous distance learning, students' perceptions of cooperative work also changed positively in terms



of a decrease in the individual orientation factor. In conclusion, it was confirmed that the basic techniques of

cooperative learning have a certain effect even when they are applied to synchronous distance learning.

Chapter 5 : Research3 Design of a mathematics class incorporating the cooperative learning
technique "DOUBLE-DOUBLE

The purpose of Study 3 is to design a cooperative learning technique, "DOUBLE-DOUBLE," which
combines the basic techniques of cooperative learning and is easier than the jigsaw method. Currently, the
(knowledge-building) jigsaw method is attracting attention as an instructional strategy that gives responsibility
to each student, emphasizes dialogue among students, and allows students to create a new understanding in
cooperation with others. On the other hand, the jigsaw method has some problems such as the complexity of
lesson design. In Study 3, we designed a new cooperative learning technique, "DOUBLE-DOUBLE," which
is simpler than the jigsaw method and ensures interaction among all students, by combining the basic
techniques of cooperative learning in secondary mathematics classes. This technique is simpler than the jigsaw
method and ensures dialogue among all students. Next, we tested the effectiveness of the DOUBLE-DOUBLE
method in the teaching of linear functions to eighth-grade students. We administered a writing test and a unit
test (knowledge and skills) as a pre-intervention and post-intervention survey (the writing test was
administered twice after the intervention). As a result, the score rate of the unit test was about 80% in both the
pre- and post-intervention surveys. In the writing test, the scores increased from the pre-intervention survey to
the post-intervention survey 1 and 2. These results suggest that the cooperative learning technique "DOUBLE-
DOUBLE" designed in this study can be an effective teaching strategy to help students acquire the ability to
explain using mathematical expressions while ensuring a certain level of knowledge and skills, although there
are some issues such as the lack of practical examples and the short implementation period. However, it was
suggested that it could be one of the effective teaching strategies to help students acquire the ability to explain

using mathematical expressions while ensuring a certain level of knowledge and skills.

Chapter 6 : Results of this Study and Future Issues
The purpose of this study was to propose and practically verify a teaching model that incorporates the
basic techniques of cooperative learning in secondary mathematics education, in which each student

externalizes his or her own thinking and utilizes interaction among students.



As for Objective 1, "To select the basic techniques of cooperative learning in mathematics education
and to verify them in practice," as a result of the practical implementation of the lesson model based on the
four basic techniques of cooperative learning selected in Research 1-1, it was confirmed that the students'
perception of cooperative work changed positively and that it was effective.

As for Objective 2, "To verify the general applicability of the basic techniques of cooperative learning
in mathematics education,” two teachers in Research 1-2 were asked to practice the same techniques, and it
was confirmed that the techniques were generalizable.

As for Objective 3, "To verify whether the basic techniques of cooperative learning are also effective in
synchronous remote mathematics classes," the results of the practical verification in Study 2 confirmed that
the basic techniques of cooperative learning are effective in synchronous remote mathematics classes.

As for Objective 4, "To design a cooperative learning technique "DOUBLE-DOUBLE" that is simpler
than the jigsaw method by combining the basic techniques of cooperative learning,” it was confirmed in
Study 3 that the technique is effective in terms of improving students' mathematical writing ability.

As the limitations of the study, three points were mentioned: the cooperative utility factor did not
increase, the reliability of the practice results, and the need for further research. As future prospects, we
discussed the promotion of the cooperative learning technique "DOUBLE-DOUBLE" and the promotion of

research combining cooperative learning, distance learning, and ICT.
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PRSI TOD CUEEE, 2021) . 2D DR E A ZRLT-OITNEZR 21 HALTAF L OHTY,
& LB EF L THIEROME LTI L TR LERD D LT RYIZREESI D1 DL THRLE DT HILTND
(ZV7 40430, 2014) . FEHBEEFFHIBO TS, BANICHAURZ EOIEEIZALE DT, SiEEE%
FERSELHIEDOHEMEDP RSN TVD CUERFEAE, 2008 5 SCHIFHAE, 2018 70L).

—J7, MR (2013) 1%, HFERICBT 2B FHEIOK) 33% WMREICBT LI 2= —varhkbE
DERLTWRWI L, &EA (2010) 1F, HftBETIL/NEREERN & e~ 7L — T 2Bk D18
BEM IR A A= E<, S 6T, PEBECFEENIMBEN N, =T BT DR A A—Y
MWEL, HEAA—YPMENZ EEZH LN L TWA. ENEHBEERMZEAT (2021a) 23T o It d
FEICBWN TS, BUPRORERFOZ D PR ERO—FIEENHIV YL THR TR, /N A —7 TOMEE)
FDIRNZEDRENTEY, B FEANAEFEMOME BEAEHZIEN LIRS I IIREISRREDNHHEE XD
ns.

12 FUOT475—=VJ L HROBERERR

DX, TIOTAT 7= 7 (R LTI R TT I 747 77— =0 7 LV RFLTHE— 9 5) ICHE B 2VE
FoTND. TIT4T7 F—=0 ZIEbeb EEEHE THOOLN TWEEEETHD)Y, 2014 4 11 HOH R
BEHSWEPEHE BT HE RO ENER L OIE HFIZHOWT I FEMICIN T, TRREO S FRLE MR
(T CER - B S (DD T IT 4T T—=0 7)) R0, DI OIFED JiE7 % 55
SETWKRERHD | LR RHILTEY, FIEPEHFICBNTHOIEHEZED (T REEFRHS, 2014).
— 07, TOTAT VOB ERTNEATL, [TEHH > THEWRLIEWVIFHEICERBINDL I, Mmim/efl7ZL,
TN—TZBEAToTCNULT VT 47 T —=0 7T ThHEWIR LD T, U4F X< 754 (2005) 14,
MR R 2 SO LR R Y Tdai ) &, IR T LT D@b | LY, 77747
T == T LGEREEAORE CTHO TR R Y CTiRE ST 07 F 7T —BELTRIGLIZZ0, £
DRV, SR, TESCERZEOEIRE | O F RN TLES T W DIRI A FRR L7z, 12 F - R
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FEmHH AR £ — (2015) 1%, ZOIORRNEMER, TA4—T T IT4T T == TR
L, AP LBDV7eN 0, JIGHFEARITFEDY, ZTNETOIMERRIRERE O DT D EFRIFFHIZNNLD
ANEZSRFTNT DL O MBI E R LT, 20Xk 2 edino, FEBEERED, WELD
<HimmDHT, 2014 FEMETIL, 77747 7 —=0 7 BRBO FIEREFEH FIELRIE ST O TN,
2015 4 8 A DS EHOBBELIMEL, [ 77747 7— =0 7 ORI o To RO ks 7l L, 23
UEEDOH R EL TLE ST DD IS e 7- CHREF A 2015) . BITOFEAREEE COHRAIE, 2018)
WZRWWTIE, FRP -G CIROVFEOOEZH N BIESN TN,

AARDEFHEIZBNTE, INETHHEFHaAIa=r—a sy, sahz Bl LI RER TH
NTE (L&, 20125 &4, 2014) . ZOHTYH, HEPTOEEDOEZ LY LT RN LERELED
Y BT ofEN %< T T X - (Stigler and Hiebert, 1999; /K, 2010) . #0 i 1%, RREARR
R ZEOH TITONLEITEER THY, TR TR— B IR0 B >RV IRY (SR~ A4 5
i) 1LVt O T T (S, 2017), B RROHDO—FIEENIIBUNT, FENHLITe> TERED
FABZ AT UTZD S LT L 7R IS EA OFFOAREIZIAY, JOTRWEREA~LHEA TV (135>, 1993)
EENTWD. MY BIFIZBT2eATA2EL LT, RiIR(2015) 1%, #0 EIFI236 1T DS O BRAR 2 B R HY
WZBABNTT 572, Argumentation (245 B L, #f0 EIFDNEM TRl RBf T A RO E R D HLZ LR
TW5. &7z, 1 (2010) 13, HREIFIEOBLED G, #Y_EF ORT0 B SRk i C i Ol A 3 8%
1TV, REFORLWEAERSE L0, BERIICAEFICEERSE, ERBNEBRZIMTONLZ ORI
IZOWTERL, BRI EEF OB HIT> TS, ZHETO B AOEEEE T, R
Y BT A2S LI, ZL<OEEOEFENPINTE e, BRI FE M0 LT, —MRICEEm 3 DR
EAGINLIRDDIREZIRIAL TOKEWI T, XA FEOIREHIE LB 2 LD, HAROEFHE N, Z
DISRHFE AR AL CEIZB B EL T, RO 2 SAR3BEZOND. FH—1L, EEOTERZ P 4% E
THE0E, OCRHANFEN R ELREGI LD, FENEDEELCHEILEVIBLEDDRN R N RAIZEE 2
LNDIZO ThHD. FA T - ALK Fm E B AR HEE £ 2 — (2015) b, RENTOFELEWE LT
IAEETLEIRL, HEE P .OIIRA 7256, REMRRICSE LR DA RHFRDISIEN RN+ 58
VORI Z L TG, AEEDTRENZ TR ZEZRGT T 2281, BB OSMELAEER O B F 2B L2
BB THEENA OB TRD 72 E ORI S ND M, ROIOREELSHFEN T ERD.
1%, ZNETO H RO FHE E A, BEOIMEEEM O BEAERZ BRI EITREEFEL T
ZENRYITHETHLD, BREDR T3 T TORV R THS. Pl (2016) 1%, 77747 F7—= 27 Till
PS5 FEOAH AL, AN EAFE DRIERL DO ZFELAT DR TERINTE) DD+ R TEL T, 77
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TATT—=2 70, TEEZ LD ERBRFE BT 5] LV RIS, EAuUIZbnEsRm, Zh- 45
ERITIIARYIZTEZ RN DLV RS H M THHEFERHL Tb.

—J7, 0 EFICBT 2R EE L TR D 2 ORI BN, 1L, SREORFS—EHOAERELHIHORM T
TONNHTHY, ZORER, KL THRIRNEBD ETEN T 005 2 TTRoNE L BIR TERWNGE R D
N5 (K, 2012) WV EHGICHDIDIT, EfEEBEDIEDIMESLEELND) FIZB N TR 2R 1 THD.
B UL, B0 B, ANERICEWTIRES RBIDA, TR, ESE R RS 2S5 TOKIZ DR IIC
Roiellzo T (EIE, 2017), £z, MR E N ITE AR & DR 6 72 5im 721 Tirbh
TR H Y BEARIEEIC /> TRy (BBF, 2012) , EWOHERICH D L 518, PEHEDEL
DO HFEDOFEIZBWNTHY ETFAIY AN THIWRWEATH D, L, o B, —xmig,
AR R TE 570 EONFERIENIE A & O 2 CKH, 2016) IZfR> TIThh b Z ENERTH Y,
DD OREL, AL —EORLV Y ZITVWRB LS, BhTOfFRZ PO RE SN D T8
DR —HE RO E S RE Ofess (EfEOTE4, HEEOMENE R Eaate) L0 LW oiih
ZHLICHER SN TN D Z ERHER IS,

1.3 MEDORTFEAARDOA MM

LD, TITAT T T, AR LOFEGIEE—RICEZ NS, — T, BEDIMEEND
2RI EALEZSE, FRLZ@Y, 70— 1L THEBTHZE AR B EL TLEST2D, TE
o7 N — T TEE IRV |72 8 ORI > CLESTED T D ATREMEL B R BiLD. 2V E TO H AROEFH
BlE, ZEMOFHLORESCHY L2 ICZENRMSI, Z<OEROEMMNRINTEIz. RIBEARR
B SPRED B, —BRICBEM D AEFEDFABZTEN LR DN OIRFEL R L TOKEWV) ST, ORH 23
DIFEITMEEEZDNDD, £ IR, WRREDBENO—EDH MR HLIENHELEIND.

kH (2018) 13, ZHE TORARDEFAHE BT, BB - HlT) - REHFEOBFRZEX LT
BT CETEEDOTREEZL, TI/T 4 77— =0 T OWETHL LML T0DER, ZoZ Ltx+
SRR LT BT, S OICENLERI S EMBIZL, FTLOWHEE FEZID AR TW MLERHD.

LLEXY, REHE PRIV T, M- XIFEN CRWFEOCOEBIN H RSN T D00, AffE— A
OLOREROBEZIMELTZY, AEEBOMEEN ZIED L2 T 283E01%, BEhd AR OREICR
WA <, MY BT OGmEICI VD TITERED & AR Z T DIAThh TCE T EAD. 777477
— = U T ORFEWE LD BLURDOIE, ZETOB T .OORESCHY LI ofREE+ B EA - BT, 4
BIISOIZ, EERENE 3 OREBLIMEL, EEM OB BAEMZTEN LR ELSCEPLIEIZEEZ HND.
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AWFIETIL, ZNETO BAOEZHE REEE RELRADILRL, RUNCLRnD, EfE— NOEVRH
S DBEEIMEL, EEMOEAEMZTENLTRELTITD, BIREEITE B 125, ok, AUFFRICBT
LIREOMMEITL, L (2015) WT 7T 47 T —=0 7 HER LBV, TEGET-HETL2HOIEH)
~DRG-L, ZZTHELLBAT BB ADIMEE LD ET 5.

1.4 HRFEE
141 HBEFEDEE

TR P E X220 7 N—T 5 Tldel, M7 —7FE 0L THeV . Johnson et al. (2002) 14,
R E %, AENEHICRBEICIVMATZEICED, B OF OO0 E R KIRICEDLIET D, /N7
N—T G UIAREE THHEEFRE L CD. £ Jacobs et al. (2002) 1%, WRFE %, AFENSHIZH)
R —REITIRT 202 FIT T 50O FEEEETHLHLERE L TWD. o, HARBRIAE TS
(2016) 1%, WAIFE %, I V—TFEO—ETIEH LN, 7N —TFLENZOEEWHFFE TIIRn, LER
(BeF) L, 7 N—TFEOPTYH, RO TR ARD—EDFMFETT (O EDEREE G L) bDE
—RICHFEFEEL TS,

142 HRAZFEOEKRER

B0 B0 N — 7 538 LA [ 28 2 X B4~ 5 7212, Johnson et al. (2002) 1%, 5 >DOEF (1) B EN72 17
B£% (Positive Interdependence) |, [ (2) {E A D FEfT: (Individual Accountability) |, [(3) 7 /L—7 Dk
F#t= (Group Processing) |, [ (4) #EB9RF L DR (Social Skills) J, [(5) %L TOFHAAEM (Face-
to-Face Interaction) |Z2817 THY, ZNHHFEDOIANFA LY, [Pig’s Face) L4172, ZNHOEFEITD
W, &k (2012), BIM - Bk (2012) 25 B I ERICHNE T 5. [(DAERNR B IBRIT, H5FEHFD
FOBERRIOFEEBZOFER-BHELTOTINCT AL ENDHENIZETHD., — NOEVRATDE %
ZHoTEELEWICSIL, £ BT, i EERAH LA, SRTEMATRO LML, Zna I TTH R
HIZAT 2R bSEE, BN IBRBHLEHWTES. TEADEMNE, FOORMEITERS
NTeBMT BATRDRTTEIT AT IEMLRHHENDZETHD. 7/L—TTRHELEVWRI, VO HERT
&, BETAEELFESR WA TAZENBZ NS, £, ZV—T DA =L, —ADEDIT 2 DD
BEPRDOOND. HOFOITH L TOBREITMZ, L7 V=T 2RO FRIK L TOEERHLHLEE
25. (@D N—TDUETRE X, 7 NV—TFEOEEEDDHTDI, MEOEDITAENEIILD, EO

20



ITRADNISLTZ DS Tehy, ZDATRERET, EDITREEZDRENE LR TRFT52LThHD. (Ot
HIAF L ORI 1T, FOBWITHELEIND NHBRO LD o7 NV —1EBIOMH 5%, BRI, £LTE
IR %, EITHIEL, DL THHREOED T, SR FETEETIETHS. [G)xfmL COMAIEM I,
(V)0 B2 5 S IBIR RO BT TIde<, FEEITHREIR LAY ZZIRL, FOEW, A E95Z
LICHRZRBLZETHS.

%72, Kagan and Kagan (1999) %, 4 D%, [ (1) AEMN 1 71BI4% (Positive Interdependence) |,
[(2) 18 A\ » % 1 (Individual Accountability) J, [ (3) Z il o - 55 £ 23 1 {& S TV % (Equal
Participation) J, [ (4) i&Eho FERENEE S TS (Simultaneous Interaction) | 234 B - FELTE
v, ZNHOFAC TR L > TIPIES | &40 41772, #35(1)&(2)1% Johnson et al. (2002) LFRILTHLA3, (3)&(4)
RED. TRBIMOEENENLRINTOD L, FEMEBFRCRE, FOE W OIEIICSINL DIk
feasd. PlAIE, LA IS HEEEE, E0D NG5 O TR 2TV ZETHY, AN T L
FELBLTD, 7pE LV ZL T TIIR . TAIEEIDRIFERRES N TWD 11T, BICRADBHRA7EE)
%, TEDRETELDAEERFRFITAT > TODRNA TR T 2LV ZETHD. BlziL, ANTN—T%AFD, 7
N—TZEIHENIANEFRA L TR ESEIUL, 77ARIRD 25% B RIRHIIE T 23 5. XTE(E), X7 D—
FICHK SRS, 7FAD LI FRHIEE 5.

Kagan and Kagan (1999) 1%, #2523V T, ENIET O BEAZRPEENDD, BIZRADETOT
TNy (EZDSME) ZEHL T%. Johnson et al. (2002) 1%, MkFerY7eiz DAL L TH A, XL T
Lomahz &GO %5, DMV (T rt2) nbDK -2, FOURVIRY), 2375 R 5E ORI 72
NHEP—Z TND.

FEEROWIEFE O E T, ZNOORMTZT Tldel, EOE (#EL Ee L), DG (a5 2
20, FETINOYPIRIRE), IRV D IFIERES 3 ITRETL TR ENH 5. Fiz, Johnson et al. (2002)
X Kagan and Kagan(1999) DS&AFTL, P72 _EbDOEWS I, ZNDEHE— NOEVDERTFE2 5
Z, VN —TFEOFGFHCIRVIEVEITOBEDIEIED 1 DEL T ADEVIOE AL EETHS (5, 2021a).

143 HREFEDOE

WA 2 BR T DI E T, BENRITPIDOL T, BIEREE D RIRFZE NIT2 58V ADNEE L
DRERAV I THD. BRIFED, BT DB RO D720 TS, [RIRHZAEE O SRl 22
T D EEMEDVRIRS IV TCWD DI, WA CRrBEARIRIZ MRS, FE D7 mt A TH L LA e
RTHREATHLNOIZEBE AL TS, ZIWETONITENLY, F8EIHEICEAL T, Barkley et al. (2005) 14,
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BRSEEDLELLOEN DOBERIH DL T, B OB LE REL TS, Fie, FEARL, AR
NV, Ala=lr—ar A% )L, JABRAT A REDE ELBOLN TS, BBEEICEALTY, BRI
PRSP, OIS DB O, O ORI T2 RIS B ERNCE LT IR E B LL<HITH
TN,

#211.(2016) 13, Johnson and Johnson (1989) 7%, [[R &7 /b —7 DRLHRELCIEN DB K IF T %)
R FRERY TR LT 82 IR D SO IRICEL DO TN D.

AR BT D W RIS L4 Sk, BRI Sl SRR S lh o0 Lk L T2 1583 OB FE S OFE IR 1 ThD.

R 1 BRI BT DI RIS LA, IR St SRRSO ik

A WEINEND ZEMELNT WENES
W RIS L3584 S 1 D i 316 213 45
1 TR S 44 AR B S 0D Heis 513 432 64

*7-, WA, B4, R0 3 St CREEMRPIIC BT R CALARIEF-AEOMIED 1o, HERE I
WG, BRRZ LEIG LT 226 OFEBIOFERZIRDINTEEDH TND (K 2).

e ANV e B S ERa e i S U ADESURE U RIES CaaYad i

H g IR 2 MENLD ENRRLNT WEINE S
IFARES AR et S U DY a e i 80 61 1
1 [R1 S 4 AR B S8 b 44 37 3

612, FABIRIZOWTOWFEIOZED G L TEY, i ~D 1 OZEILIZHOWTIE, 744 OFH%E5
HrL, RDOINTEEDH TS (5K 3).

&3 A ABIRICEET D RIS LB A, IR S IE LB 2R O bl

PIPNEE HEIMEND ENRLNT RIS S
IFARES AR ket SRR a3 251 151 7
5 [ S 41 LA B S8 0D b 184 133 18
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AL (2016) 1%, ERDORRE/R LI AT, IS L DBEMFRSCELR 215 T L TOME A D5 E 2O T
DEFERLBIZEL, o a b — LSS, SESERERPAVRLDD, ERROIN, FEloFEH%
HBLTHLE, SESERFJMFEDBA T, BROBEMIENRA T DEERHL TV,

144 HEIFEDRE

W [R5 E OB LT, AN T X TOEEN EERIZEAD LI I E 23S T 5 (Kagan and
Kagan, 1999). 21X, <7 TFHELAWET L, [HHIZEELAEVVRIV |, LHEINERTHL, 1 ADAE
FEMTKESAGELTHD 1 ADEEDPNIEAEFESIRNEWDIRIEEND WREME FV. ZDXH72851 T,
R B O B BIED 1 D THDHTBEEICH IO 2RI T 2LRkDIDI127%2%. FlZiE, 2 SORMEZMFN -
%, T O— NOEFED 1 MBZTOMFIZHIIL, 2 M B I3EE 2T I HA@MB R THLED
HEEBFITBIMNEATIZEN TES.

D IO EE LS [FFE © 30 Hi5%, Barkley et al. (2005) 1%, FELAW\OHIE, B HV O
%, RO, RO, SCEIEROEIED 5 DI EL, BRI REZL LB LTS (R
4).

x4 WFEFED 5 538 30 ik

FELEVOHE HZEVOHIE AR OFE L EfiR D% SCEEARRLOFE
I VAV E Y 7. J—=hTAFL T2 13. Hv T A 19. 774=T 4T — | 24. AT =T Dy —
2. U R 7 14. BUR- 77T LA =274 Fv
3. NI N—T 8. F—= kL 15. 7 —ARZT 4 20. Z)—FZUyR 25. TUVR T —T )
4, h—=F2 T F S 9. 7qvvaRiyiL 16. ANFI7F ¥ —R-7 21. F—Lh-<h)y IR 26. ¥AT T 4w/ Tk
5. AY—AT w74 % | 10. B—/LT LA = AP DR e 22. V—J XA F A A
2— 11. V7Y — 1T T7FVT 47 TF—2A N 21. ¥T T AT AV
6. VT ATN T A4~ | 12. TAMTAXL T F | 18 T NV—T AL RAT ¢ | 23, T—R-TUxvT 28. ATARTGT AT ~TAT
N — L FAvars e
29. F—L-TryaY—
30. A/ I F—

ZOIINZ, WFEFE TRONDEEOIMUIT, SEETIHETET TlE, KR CEMERR L DOtk s
HEte. 2k (2012) 1%, BRIZE OREANLFZREVOEIEELT, FUriaey, Lo 77y a7, Bk
B, D7V BED 4 0&BFF TS, TUrRae by v 7Ty T, Beb i ORI #E O ISR
THY, FIRELY 7Y — VAT MR B IE TH L LIERL T D, i CIE I fE S AW AT,
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HITRBM R EICREKAFE T, 7K, EEORPICEDETLRLUTHATHZENRETHD.
Kagan and Kagan (1999) 1%, [R5 @ 200 BL EOH{E%, ##/r LT 5. Jacobs et al. (2002) 1%, [
FEOFH AN L2205, MIFELE DT, Hika TEITHAL TV,

1.4.1 TR0, BRI, BR57 0V —T U= Ok TR, AfNEbICREICET DL
IZ&Y, B OFOEMEOF O aik KIRIZEOEHETD, NN —T 2B LIAREIETHD. HiEE %
BT DO TIIRL, WAFEOEFRE HICEEEL, 1.4.2 TR R O EEL +y Bz B
T, BRI OFRHES R AELIZEDOE THIEZEEL, RELRPOUEEL COKIENEE THD.

145 DEFEHBFHFEICETA2HEZFENAR

2014 “EDOIRE DB LS, 77T 47 F—= 7 OEIICRRY, D7 Y —1EGE =, 2010 5 & H -5,
2016) RHFRIE I Y 7Y —IED TR LS T (B EIR, 2021 5 HATKY: CoREF, 2019).
Bz X, & -/ (2016) TIE, EAEEZRGIIT 7Y —EE AW ERREZITV), B2 ERTE CEIE ST R
FED 5, A2 5850 e R OV R » A R B R A B IC DWW, S ORT% TR BB E O B KR E
WEMD L5, FEEDFEHNE~OBREOLEA PRS2, fREEIZ) (2017) (2B Th, 38 i
TUVEDEZLDFEERENSNTEY, EEREOHBOREIIML THENRNE THD. ZOIHIZ, ¥
7Y —IERHIE LY 7Y — R, —RICHE ERIZRRENZLRENTWD. —T, D7 —IER ML
B —EITIRET W PEHE L VOB H D, BT, 7r@E - 10 (2021)1F, 77747 7 —=0 72 Ei
T oMk A ARSI WAV A DBLRN DR, JHEZITV, HOFEENL, O 7Y —EEVAI O VREH L
LTHZATWAIEZHLNIL TS, ZORIZONWTE, 5 5 B THILGE KT D, ZoXH7ed, /NEY)
(2016) (L@ AR BATIH IR FE 2 B AN ELATV, HRIEFRIC 1T 25 5 # O BRI OFRE
0, L HIZB VTR OBLRN DT OB 5 0 B e & EE S R 2@ U &5 X T REEET T T
%. ZOXHR RSN EEL T8I, AEM O E/ERZEN LR EEZ AL O ETIER I
R THD. HEHTIE, D7V —EINZ, Student Teams Achievement Divisions (Slavin, 1989; Odom,
2010 72&) DEEHITHOI TS, Student Teams Achievement Divisions [Z4E4 7 /L —T 2L, 71—
TTEIIREEMN L, BRERTRELSETHS. BUK, HATOREITHE ROV, ZHETITH
NWTERAEFELDORV L Z IR LU AARDE A EF (TITNG AW MAE A H D ZLDHELRZSND.

LLEXY, ZNETOEFEE T DR FE OFEMIEE, SRR ThH Y7 — 0%
et R R 7 —14, Student Teams Achievement Divisions 23 %\, £7z, AEDHRIEROH 1%
BT LB 00 REZTONER, 1 BhSEEIORELLLCEZLELONE . ZRENOHE £
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IZHAIMEITSHDEEZHNDHOD, BEORFEIZIIANRLTWEIELITRINEE ZHNS. 1.4.4 Tk
ARTIBY, BIRFEIIIAR & RBAERHY, BHEOBREICEDANRLTWVEARRNREIELZ A SN TND
(Barkley et al., 2005 ; Jacobs et al., 2002 72¥). Davidson (1990)<>Johnson and Johnson (1990) i,
BRI RSB 2 B ANVDBRIZ, (B2 B DR AT A HELEL TG, —0, TRETORFHE
2B, 1.44 THRANZBRIFLEOEIED T T, FULRRE R0V 7T =7 70 8O AN T B8
5 (227K, 2012) 1258 B LT ZEAF SR L b7,

1.5 HAROE®

YL LD, RIFFETIE, FEHEEHFRHIBWT, £fE— ANOEVRE GO EEEZIMEL, MO AAE
METEN LT, WIRFE OEARNREELZ T AR ETT VEREL, AT OWT, i
HIRRREAITOZ &2 HIET 5. AR, BUIRT, EfE— NOEVRE SO BB EIMET 22 LICERERHY,
H & HNCARER O BAER ZIEN LT ELA TV AL TN E T 55514 Faxt R e T 5.

WA, ARBFTETHD 4 SORFFEE H DR E 777,

WHE 1—1 O BN, BUFBE BT DR 78 O RARNGRBIELREL, EERRIEAITOZLTHD (A
1 1). £7, WFEFEOBIEDOTIING, WFFE OERNR R REL, Maka 7). M8 11, A58 1—
2, WF9E 2 T, 2VRORGEEE LT, W RVEERFRE (Ri#EIZ)N, 2009) 2 W5, MIREERRRR BT, W
[FEE AR A, JAEMREF, AERERFO 3 NFnoiEmkSi, whEEEICH T 07503 5 ER Thi
3, BRHRTFZE<, HAEmREF & RGN 2 R<GHh 22883 8D, A58 1-1 T, #
FNY, — A RFETHE B F 7 E O AR BE L W R OMfER 2 IR ANTZEITOWT, 1 7
ML CHEEL TREEZATV, BRI R AT 5.

%2 1—2 OB, BFEBE BT D0 EFE O LR IEOP A OWTRGEEZ{THOZETHD
(AR 2). BHJE 1—2 TIZ, [FZE4E, AR Z2FR 20 2 A OZENS, HF5E 1—1 LIARRORFEITONWT
2 ARG L CEEEL THOW, BFEE1T.

WF5E 2 O H B, BR5E ORI BIER FIERECHRZEICB W TO R RPN SO0 HEEE1T (H B
3). BIEDLZA, HARDFEZFHFFHNTINT, [A 1S W ST R 738 2 A, ARED W RIEE
WX DR A R LI RIX A Z T B, 4 H O RERCA R ORI EEZ aET L, HiREEE
B AN [RIIERR IR ZE ATV, EEO T FEZE IR T 25Ma i A DMiE X sV e B2 b5, 223, [F
MR R I A E D AEEBIENL TN ZENESNDTD, 78 1—1, 1-2 25 B ZLRN0, [FIH=ERE
BEDRER LD THRETT5.
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e 3 O BEVIX, HRFEOERNREELMA G DY, 7Y —IEXOE LR IR 7 E Bk
DOUBLE-DOUBLE | 3%t L, EEMFEEZITOZETHL (BB 4). BifE, (GEEREERA) 7Y —ikn, —
AN— NDAEFEICETA R, EEMOXFEZELL, & EHFHL TLoOF i i g4 -><b EiF T
FREHIRELTHEREZROTEY, BENRRELLZRINTWD. —F, V7Y —IEI, RERFTOEHES
REOH THELHD. MR 3 T, £, TEHBEOBEREICLOT, 158 11, 12 TR HER
AV Wb [R5 O AR R BEZ A G o, 7Y —IEXOEE CAEER B OXIEEE IR IE T 20 R 78 Bk
DOUBLE-DOUBLE | # #3175, 2RI OV TIIEEDRIR 12 LITHRFEE1TS.

L&Y, AWF7EH BZ R CEHEB R T,

ABFFEIE, IRD 3 FIZBWTHRMERD S, FH—1%, 7Y —ESMEERALS 7 — 1572 E D XM
7RIS, BRI ORI EIEICE B L TSR THD. IHIZ, WA FE ORI 5L 2% B
L7 FBAFEIE, B2 IZHEEEHE Tl <AL NH00 GTAI, 2012 728), ¥t R o REAFIEICHB VT
TE RO RZTONT, BRL/DHHEEZD. 0T, ZThETO AADREHE ZELHRFE % " 1H
SINLHNZ R DD TR, THETO B AROHFHE T2 RUNZ LN, 1R7E OFARNZEE T )
O ANDENIFTEIRET VEARBL CWD R THD. H=0E, WIRFE 5 m 31T 28510 B O
FEIFITHOLOD, WhRIZFE 2RI ANTEEO, AfOEEmCril o2 bz 2 HE~ 158
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A7 BN DA OO BRI A A 5282 BRIEL TW5.
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¥CUE, (REFCHE CHFEE AR AL, AERNREOIS, BIMIHEIC A HOb-72 LM 5 4 (A
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231 HREEZHREDCKER

IRIEERB LD 3 K1, ZNZNORFICE ENHEH O % T RERREL, KRR
BT 21T 272 (R 9). #2R, WRIZHKF B I OAEREKFIZEALTE, AEENRLN )T HA
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STRER, ST AR AH (p<.001, r =.43), ST ARIDBIT AR (p<.001, r =.51) IZ0MFT TR EDA EIZ
(RSN QY

RGN, 277 A Cebis7a L ASKH - B A XBEHT CRHISAT : S ARIT - A AHT I A% ) D25 RL B 53 8 HT 24T -
72 (& 10). ZORE, R AR BT, 2, R R0 R, 2l X B o2z BAEH EbIcF B
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=17.82, p<.001 THE CTh-7-. HAEMGKNFICBILCIX, 2, Zimio o058, HhfixR oL A/ERE
EBICH BT AL T2,

KO W FEVEEBNE D AR ERS R OHER (n = 78)

I NH I A MIPUN
K¢ F 1B % #H Lk
M (SD) M (SD) M (SD)

Y TRl 2eh FH IRT 1+ 4.07(0.55) 4.08(0.55) 4.06(0.58) 0.04 n.s.

I NHIT > I A s
BN 2.91(0.67) 2.63(0.63) 2.53(0.69) 18.06 ***

NI > I Af >+
HEBSIRT 2.00(0.67) 2.09(0.67) 1.92(0.69) 2.41 ns. STAF>IAET

Tp<.1, ***p<.001

F& 10 W FVESERRRNE O AL R EEARIROHER L3 BT Ot 5 (n = 78)

NGl I A I AH ST D FAE
T A
ISER 3 M M M
(AfEANED) fREH T A R HAEH
(SD) (SD) (SD)
A FH 4.05 4.06 4.08
15 [e17%h (n=38) (0.57) (0.49) (0.59)
0.04 0.02 0.16
ISEa B 4.09 4.10 4.05
(n = 40) (0.54) (0.61) (0.57)
A HH 2.83 2.54 2.47
PN ] (n=38) (0.67) (0.67) (0.67)
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*xkp< 001
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DFHETHLFREMEL B R OND. ZORZMRFTT 2720, [FEE 2188 T 5o 24 O ZAH 5 27 4 D f#]
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X 42779,

HRBHABECHULT, BRFECDOWNWTOHRA (8A)
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NAEHAE (FRAFEEERE, 12A)
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28 1—1 LRBRS, BRITESERRN 2 A 95720 OB IR EZ T o7, 72, Hbfi~0 A kA
YA =L T, FRI, THRAFEBRELZZERIATo TR T, IholafIil DWW TEZTREW, T
[P EEEAEZERIATOTAHAT, BLo7cZs, BEAIZOWTHR TRV, TR R I TR E
L7 D 3 U DWW T L.
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RIS BIL TN ART, AT, SP AR DSBPETONT AT > T, AF7E 1—2 12T, R E
KRIERLN DSR2 BERAEB EL TREET D2 EN HIIDTZD, SN ARTEIN AL D 2 BefE% X, 2h5i%
FRETEDEZEZOND. L XY, WRFEZRRRED 3 [K+0 FALRER AT OUWT, Hihil Cof iz
L3135 - X 2 Y 26) xRe] oA - /AR I AtR) D2 7TBEE 5y BT 4475, 745, IR 38 o
DS VAR O LA ATH ZE AR IEOBE D125, F1EE DT —F 1T 1—1 TRV 153
DI NHI, FIANZDOEDEEHTS.

3.3 MR 120DHER

X Hahil Y ZGa0 14257201 T > To iR 78 O SFH BT E £ 4 3.11 & 3.38 Bl Th-o7. ¢ IRE
Ao T LR ¢ (122)= —1.72, ns. THEREZI RN T, MEMZE DL, X B/ 7 AT
VRE R A AR DT AEHE14 (C #14) ZFR< 41 44, Y ZGai7 7 AT ERIAGRE I AME D72
AE34 (D24, Efl14) 2, 78 Al >\ Intratr-T-.
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PO OISR L R - X G- Y i) <R e IS A - I AR - I A %) O 2T BE 5y BT & 47 o7 (R
13). ZOFER, WIRIZDHE B T, 2, Refloo ER0R, 2l X RO BEER LBICH B AT RS
Nginol- (B 5) . EANEMKFICEL TIE, IO ERRIT RO o703, R0 F20% (F(1, 194)
=32.75, p<.001), FHEHxKFHOAZHAEH (F(2, 194)=38.77, p<.05) B’H B CTh-oT=. K HAEHOfERAE T
D20, ENENOBER OB ELROELIT o7, ZORER, ISRUBERIZEAL T, 2R Z DR
IZB T HDEEMHNCITA BT RO o7z, JISHEERIZBEL T, H1EFEHEO AFIHI A% (p<.001,
r=.51), IZNTTHEIETL, X ZEab /N ARINDI AR (p<.01, r =43) IZNT THREIIK L. —7,
Y #EAO R A BT R Z IO 7- (R16) . AEMSKFICBELTIE, 2o L85, Bilixwo
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ZHAERNT RO o7208, REFID T30 R (F(1, 194)=4.48, p<.05) BWHE THY, S ARINDHI AZITH
FTHEEILE 2> T (R 7).

& 13 IRV O ML R SRR OHER L3 B Dk R

S AR NN ST F AR
K+ Hm (AEE NED) M M
FRELY) Hhm ZHAEH
(SD) (SD)
4.07 4.06
EH (n="18)
(0.55) (0.58)
W EIZh A 4.03 4.05
X #h (n=42) 0.23 0.04 0.41
SES (0.52) (0.52)

4.09 4.02
Y #Gi (n=83)
(0.59) (0.62)

2.91 2.53
EEH n=18)
(0.67) (0.69)
PN 2.95 2.65
X #im (n=42) 32.75%** 0.50 3.77*
(K] (0.63) (0.65)

) 2.86 2.75
Y #ii (n=83)
(0.62) (0.71)

2.00 1.92
Z¥H (n="178)
(0.67) (0.69)
AR 2.19 2.02
X i (n=42) 4.48% 1.10 0.27
NS (0.72) (0.74)

i 1.98 1.90
Y #Ga (n=83)
(0.66) (0.69)

*p<.05, **p<.01, ***p<.001
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DTV —EOFNAERITRT (R 18). £T, EiflE 3~4 SREDOT —~IInEIL, FLT —~THESS
N—T (2F AN—R ) THY 57 —~&2FEHL, RIC, TNV —T B TRRDT —~ TR
N—T (7Y —BE) THAOM Y LT —~Z@ LAy, EiREO L2 RDS. TR T, MER, O,
A, OD3HSDT—=ITHEILIbOEBIL L THETS.

=18 V7YV —EOTFIA

FNE 1) A N—DREgET 7Y — DR E T (h—27 N —7).

FlE2) FLAFZFSTFAR— V=TT, HAHLTHYTHE( O, A, O ) OEZHED S
(=% 2 —NEH)) .

FIE3) FME 1) OFR—LTNV—TIZRY, =X AS—NEB CHAELIZANREHREKL, V7Y —f 8
VLT (7Y —TEE).

FIEL) FIE2) FIES)

(Jacobs et al., 2002 ZHEIZ/ER)
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B X, FNREARRRI S 7 — 1L T, BFHBICB W THERERMA TE TRV (M ERAFTELEES
2021, HAHKR: CoREF 2019, =513 2016 72L), Gk (ED M B 2R OAK T CFLik & OB INA RS S
TS (BREIED, 2017) . ARSI 7Y —ikIX, ERROT 7Y —IEOFNEZLEIZLRNG, RO FIA
MmO ES (R 19).

19 MR 7Y — 1O FIE
FIE 1D FEIZOWTHEEN A TEZXLRD.
FME 2) =FAN—NEFE) ( LRV 7Y —IEOFIE 2 1I25%Y)
FHE3) 7Y —iE8) (LR 7Y —IEOFNE 3 125%24)
FlE4) 7aA—=7 (P7Y =GB TEY L7232 28 E 2R TRIR)
FlE5) FEICONT, HZICHI—EH S TEAZHT

(BR7EIEDS, 2017 B EI2HERR)

KB (2016) 1%, 7Y —IEBRHREEL COWAEZ TV, 2R NTZHELZDL N HDTHZE T AEL
TWADIZKIL, FIREAERRAL S 7 —1EIE— NOEVDEI[ 5300 F 1 /3528 T, BOEZ 2D T
WSZERBHEEN TS, LHEREZL 05,

DI IERHRRE I Y 7Y — BT E ERZR S 2V — 7, IRD2ODRBNEZLND. H1ORE
IEDOHEMES ThHD. 7Y —iEIX, FEHBREE SR LML S (T a3k —, 2016), 7 /L—T#T
TEEF N AN ECDZE (KB, 2016), FEED NDEE T V—T52AD 0S8 DX R E, HEED
BHECIRERE LOVRZMREW. Fio, V7Y —EXE EITEE LIS TNDT0, N 207 R 80
(Barkley et al., 2005) WO FEHE°— AR LR 23070252728, B R HIITBERIC I Ahbhvdte
EHMZITIRINEVIFREL 5D, ZNHDOZEND, V7Y —EORAEIEE T AED VLI X
N5, §20%, U —EEW BEOIMEATRRODFFEFIKIZI 1T D, BEONT NHO#LETHD. 5
FUL, BEROREELT, 50 O AZENRENEERTHY (FJF, 2016), AEEDF TN REIRVRY
ThD (R BERGIIENT, 2007 728). A EFLTDEMERE, BRET), RBLSIOKRT, 7Y —
I N —T TOEFIZB W TEIE RN TERN-72D, BEEZRLTLESTD T 5 b B ZbD. I E
(2013) 1%, $HHE D RN, =X 28— T —T OHFHBNT, RO A O NEL R ZRNEH 72
B, BEMBFEMAZN AT DM EMECZONWTE L LTS, —J, FEIOI NCIVAED 7528 LT H ft
NS BEBZHINTLEIATREME L D . ZIHDNT R+ 535 %, OGS U TN AD Al 5% 4] Wt
THEVDEEL SN,
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HIBAE RIS 7Y —1ED B — NE T =5 (2015) 13, FIatEpi 7Y —ihL D LR DT WAL 2L T
FELEL THLIEIIHOWTERLTWD. Bl D7 —1ED 2O DA N T DR FER G IMT AT,
HPBEICE DM ImOEE D,

PL XY, REFFETIE, Rk L7e> 7Y —iED 20 OFEBEA R T2 XIHE E 21T > 7o Wh [R5 8 1%
DOUBLE-DOUBLE #%#%GtL, EEOE TR N M ESEHIENTEDD, MREa{ToZ8% HRuL
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52 MR3IDAHE
521 HAR3IOFR

ATFFER BT, PR DB DBIREDE\ NI TAThD. BFEFE LT DEHENR3IF AN E
M, BRHED NN YT AT AL, BOHIDE U705 DI M Th TG, LRBI O B TR ¥
I 14 BRI Ch%. WX SR 20 12307

+& 20 WL 3 OXG
m¥E 1 (B0 18 4R H)
AW | FE2EE A, B, CHOEBEDREWITA, § 35 4
e 2021 424 4 ~2019 4 5 H (14 IK¢fH)
oo 1R BEEL

522 HEOHE

I AR AL L CHBIE S BI O BT O RER T AN (B 7e R BLE W TRA 45 OIE) EH e T AR
(sl BREDORE) 2179, £ Ok, #2364 14 [AF 3 1], 17[F*~ % Hjk DOUBLE-DOUBLE %1V Az
EEATT). SPAKRHA 1 LU CIRBBOFLR T AN I T ANATY. Fie, M ARIHAE 2 LT, 1REI
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NTA#%AE1L (5/9)
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BB DT AL Lo TND.
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EEIT- TS, LA DOELFERENR 2O THHLZEITMNZ, T N—TEMPEZ TN, V7Y —ikE
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ICHRAZATOZET, ADOBELEZHRTLIETHS. FIHLIOE, X7 OELLMRA SNV THHPNTED
FOCEME ST 2 TEI To CRZELEETHS. 28 BIE, fET, LT WEIEDR®, Horoh
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BHTLH5 O (4t 8) 1%, fHE (BAbDEIE) - LI THS. (DQITBI-FETH L, HE
(AL DEIE) LWV FEHELR RO THIZ (D) ZEOEFRE MR T 5. F72, Q) T, HE (BLoEIE) 2 1
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HH# 8 WlRZE H: DOUBLE-DOUBLE TEHL7=#4 O
(1) OBIZ, T0HEEZRLTOET. EELDTDEDS BEE T,
@O HE233m, EHE 4.8mDK DT EDIK

@ HEDBmM, EE 7. TmOXOFT~VEDY

2) HNFTOFITEST, BEEED BV FOIXKRETT. 22T, BEEODLEIZR VR RIK (An—7) 235
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(3) FTOMDOEHRD, @DXERKDARIN, BHRONX y = axtb D b DEIL, y EHEDZE RO y JEIELL T,
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(D)) T, #i% Im ICTEELTEZLEHEBWVZ. (1)RPQ) DD THEZLNIMOESIC@%2Z A2 Tl
92 (FIZ TR TOZE 7.7 X3/5 217> COL IR AETTH) bW -, (DQR)EFRHILA T2, B4 D
B D G Lo TOWDATEERTEA L, ENEND HIEEREICHER L., 2D BT, 3) &7 /Vv—7" Tl
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ERNEVE LD DERL, T TTDER LM -TC.

T80 (EHM 913, 3 EROBEMELEDEETHS. Zhbid, FEE T, LM TS

FLESLTODDS, BEEZZEEL, 3 EMROBRIEL NI ST, FIRFICHO L CRIBEZ T AR D2 L2 EIX
LT,
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(1) 3EfR

D x+3y=—1@3%x—y=-3@ ax—y=—"5 N —EMTRDDLLIIR a DffiZRDILIV.

(2) 3R

D x+3y=—1@3x—y=-3@ 3x—y=—5 THIEND “AFOEMEERDIARIV.

(3) SR

O x+3y=—1@3x— y=-30Q ax— y=—5 N _ABEIELRWIIRERDOEE T X TRDARI,

(D TIEBEMD LR T DDGAM:, (2) TIEIEMD AL RAMEL ZATEO HiEE KD HMETHS. (3) Tl
(D@IZBEHEL, SEMRS ZAEIESRNGAICONTELET S, Q) THRAMICEZDZENAMOE X
DT, O, QD EMEFE—IZL, (QOFAENHEIITZHIDTEREL TS, 21T, (DD IFHN(2) IV ELRE
[ CfE iz Quaizs, EBROGH TIE, ()OI FEE CHRUCRETY, Zhbikbo7~T
@& EZ 2 SET-. e B, Q) TIXEAMEL ROSELLY, (D@BEDIINTEHE SN TNDENBEETE
HIENEBETHLHD, —ERFRZ N —TTEZZ0L, HESNT=OQDERIIIKTL, @DEMRNED LD
IZENSD, EFEERVENZ LD ELBLZEINL, b M B X - B Chiga B SHT.

BT 280 ©Q (B# 10) 1 X 1R BEEOFIRHICBET 2B THL. (D) TIEZ Z7NITROIZNEBFET D
72, 777 OMEENNT, 7T 7 %G ENCRET L. () TIEZ T 7RISRD W ERFEIELRND, 1
WEAOF DB, RARDHEN) TRPLETHD. GNXDEER, 777 NIZRD IV ENTFET .
L DTN AT 5720 Thiux, (D@NIT T 7E DN Tan i, RXREEDLE) 2FED LR HDH.
OIZBEAL TR T 2L MR 72D, ARRENELEVI FELR LD, EDOIHRGEITEHLLD T
BB T 2008 NE OB TP 22 22 B LTV 5.
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#H 10 1 [F¥#E L DOUBLE-DOUBLE CTEML7-#H @

(1) X LDRFKENE S TECWDED, BIZHEF ADORFKED T T 7 BRFKED 1500 Fm? 12725 F
TOHIZHLERDTZV. RO DBEEENE/LIV, B2 ITRD7TR.
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sk KIEAS 80° 12725 X T 7 NICH DI, T I 7% 5DIEREHLZAT
(ESLBEWMIEBORPT, 2021b ;5 [WEED>, 2021)

(D@ZEZTNZNHHSE%, MBEOLE R EHERIZ OV TEELA DY, QUIBLRIN, 2R THE
T5. 2O ET@EWST-. B)TIE, 7 N—T12bE0, (DEMRN=_TIXT T 7NN ik, (2)%fiF
WeRTIERERD D FEEND B T b RENENORN - BEO LIS 2T oA Em N H 7. (i
(D)W T IO FETHRET D, SE TR NL5EE, (DO IETOTIRB NN THHZ L HER
L7z, 2D LT, @QDINRDIZNENRT FTT7IMNCH LG EE, (DOFRIEITEAIICE A TERWew, (2)
DIHELMLT TELHINIL TBLZEEIn AT

524 FREDHE
5241 A TRXE

FFRAS R 7 — kL, 2FEF ) - FE R HAED B MEO IR 20 EE- Bz THLWEEIR R
NN R DD DT LD A S TND (BREIED, 2017) . ABFFE T, AMFEICE PRI R B2 VGl 7
DNEH T EELEN BHRIOBLR, V7Y —EZEIEL THHL CODBLENG, RE ) - 5B R B
BORE: B R (BN EFSEBCE T, 2021b) (2019 4EE 5T B BIEE WD K3 EHIR) DO ET 52
EMEMIZEEZ T, REYT) - ERWREOR YO B BBEICIE, BFRRBlAZ W THERA IR 1
Wi - ORI SR BLT D MBS S TRY, FHlEHES O, O, xD 3B TIRE R F— b E itk ST
5. 2EREOEER(QLODARH LIRLESNTWATI®D, 0SB 2705, ek 7 ANIT ARTFHA,
ST 1, ST AR 2 O3EE TS, ST ARGRAEOBRETIE, TRBIEIZ DWW THA TRWD, [F
UBISr B OBEE N Th D il & S BN BT 2 Rtk BREA S HE 32, P A% 1, ST ARG 213, 1
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W DOFLR A F 5. MABTAE 2 ZATOEMNE, 7Y —IETWT=NAE, Bl - Ho A %
TR TWDEW) RPN RS TIY (HK, 2020), ABFFEIZIBWTHRERO 2D R RO D MRFEEZAT
VD THD. 7233, WSRO ERH OHIKINDG, I ARTHAE CTLR, /T AZMA 1 T3, F A%
2 TR OE LT 5.

SIATICBAL T, S ARTIRA, ST AR 1, T AGE 2 ICBILT, FHiiAEIC A, O, O, xTER
SEATSI BT, 2% 8, 2, 1 MEBBRLIZIZTINLOT —H&IEFFRELE Z, I ARTFHEEN A
B 1 BLOITAELRAE 2 NERLMBETHLZLIZHEBELRND, MIED&HDL ) T AN v 7E Tihd
Friedman #EZ1T9.

Fo, MBI L LT, SRR @ Eo T AR 3 A D FEROFLIRE BARANI T L, A BNTREET

DY

5242 HEITTAFb

F7o, MTBERIC, T ARTR T, Boo T AN EM 5. FLl T ARORFATZT T e, ik e 0% b
EAEL TN ERHETHILN AN THS. LA L FER, M ARTRHEDEIL, LRBEEIZOWTHEAT
RN, [RICBEECY B OREE N T D Hufil B LBl B DRtk R & FEfi 5. Jr AR AL 1k B
B OFLREA R T2, o7 ARORNEIIHARFIMFEL TODHEITTT AN WD, I AR, I A%
T EROFRT ANE R I T 5.

SIIHTICBIL T, SRR RARDRE THLZLITH B LMD, T ARTEROFFRIZOWT, IEHPEDR
SO BEE RO L, W72 1 ER OISO DLW E FIETHITZE1TD.

53 #R
531 FHRTR b

FEICRIH L7z A =T, S ARTHARS, RET D) - S BRI TR 27 45 B B#E1 (12.3%, Uy
AND %ITEEEE ) THAIE LB O HEIE, It A%HE 1 13OFA 28 45 B [ME2(21.6%), @k
20 4EJE B M5 (18.3%), @ Fk 19 4EFE B [R5 (40.2%) , MM ABRA 2 13k 28 45 B @D 3
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M ANHTTRAE SN AB A 2(p<.001, r =552 CTHRANA BIZEL 2> Tz (&R 23). @ICBL T,
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