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1(17)=10.66, p<.001), 2 DDEIFEFROME S ICHEE
FR NG o Tz (136)=-0.52,p=0.6), L»L, 2D
OEJFEROTI R CIZEEENED 57z (436)=
3.76, p<.00D), DFE D, HOHWSTICE>T, BT
A+ OBEIF, AfOSH, BHLIYH, BEICEHL
ZEDNREINT, BB, FEIT A M ESICHERZE T A
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S5NT (436)=1.25, p=0.22), ZFEF{T A b & EEA
OMCEELZMHEbL AN o7z (r=-021, p=0.22),

RN OST 2 E@EL27 A MFEoM
VORI ZEAL 2, 3F0 2 FRHITHE T 572912,

2HEDMIREGET VT E T o7z, BEIEIFE L
T, HORRE AMH-BM), KHHOZNR GEair 2 b 1-2,
1R 1-10, FHT AN 1-2) &, FEERE L THERED
TV LAY E R TS A LT, HHiT A b
1 2EH# L LT, S0 A=22bmrL, #
OFEALED 2 M OEEZAEERAE L THRE LTz, %
OfER, #HE3HH»o—HL T, BELZZAFEAN
oo, AMOAPBHLD, ZENPAEL K-
FAREEDSEE 2 (Figure 4, #5978 3 HEOZ(LEE, AR
13.70, BAAY 4.89, 3 FHELIKE, df =460, 1>2.2, p<.03), KT,
HEOMIRGT T VAN 21T 12012, FEERR &
LT, BHIOZIE (Hair A b 1-2, #5581-10, HET A b
1-2) %, BREHHRE L THRED T > ¥ LY ZIH
BEETVICERA LI, ZORR, FHI7 AN 12560
ZENERICKE L %>/D1F, BHTIIEE4H
COHERIICIE, BESIEELT, 7Y S AU HERE T
TIWVICEAT LI EHTE D, AKIE, 75 20kET NV
L, 2V LY - HEETVOM S THOW EITV, MEE
(AIC % BIC) »##:1z, FEOETVERINT NETH 5,
L L, ABED 10 FEFi%IC RRREHE T — 5 058, &
EENRICEHE R ANTHWT 2 &, R EH R, @
Bonkhrol, 22T, V5 AU ETVTHRZT-
726

$65% H1Es
12 triE Hik
HO N E 3k Fap[ Lo
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100 A = 1 5
& .,._ 7 wm
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Figure 4 FERFHZALDOSHT GHE) 1 253D Y A

A NTATNICBT B IEEH LB

) AR FEBRSEAM, BRIEHH St EEREBEROER
T, BWEI7T AN 1 2EHEL LT, S 0ESAE2ELE
L, ZOZEARED 2 FMOZERZAEMEM E L THRE L2,

<05 *p<.01 *F*p<.001

H72 5720 (Z{biiz 9.50, 1(17)=3.65, p<.001), AT
WBFEE 2 HHE 5 72 (i 4.75, 1(19)=2.69, p<.01),

IALNTATNVEBTBEEBZOVWT Y, HiE
W2, MIBRGET NV TOWM LIz, EEHRE LT, K
HADSNR (a7 2 b 1-2, 158 1-10, WEHE7A N 1-2) &,
EREEE L TNRED T > ¥ LYIFERZ2E TV
ALY, E550HTYH, BEELSEIREIIMERS
nixinro 7z (Figure 4),
BHIENAOTEMN © 4 F4 1 FHROFEALLE

9, @HIEZEL T A MEEOM O DRRINE
a5, BT A N1 o0 k&%, %
TERGET NV TOM LTz, BERRE LT, FHOR
ORI AN 1.2, 5 110, VPG A b, #5 11-15, S5
TANL2) B, BREERE L TCHRED T > ¥ LYF
R BT NVICEA LTz, Z ORGHE, fREk %
Gl o KBSV B2 T2 HE (&5 12) DR
X, ZLEINERICKE WIREY, —H L TRichT
Wiz 2 EASRE Nz (Figure 5, #1212 810 5, ST X
b 15 02 LR IE 11.65, 55 12 PARE, df =673, 1>4.5, p<
001) 4

R, kgt & KBRS B 2 72 O piE
D ZEFIND T2 D12, HFIGAT OREE» S D
k&%, BBPREETVTON Uz, MEISRET 0K
EiEE, FEREHOIRE 10 Tho7/c®, [EER)
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W) EEMEEERORL T, BT AN 1 2L LT, REM @7 A 2o ERT A L 2 2 T0 19 OB & 05k

BZALEE L, ZRICEND D0 ESIT LI,
<05 FFH<Ol FFEp<001 FFEEp <0001
W2) EFBucBL T, HlEd T ok

EOBRERREREL, BRETEND LLESM LI,

il (FBEL10) 2EEdEX LC, &R (WIBHT7 A b2 SHET A M 2 TD 8 DD

p<05 TTp<ol TTTHp<001

B LT, BHAORE (10, vIEwE17 2 b, #8358 11-15, DIEHERERMOE 2 W, SHEE BT 25 E8 0%
HEHETANL2) B, BRERE L THREDT > 5 A B, 3ETREHHMTER S, 4ETEHAT
YIREhEZET VIR A LTz, T OFER, HESMIZ (gt & EBg) Bix b, 2oL

X 2EEZPBLTC4HEE S HE (58 14-15) 12 3FE 2 FROBMLLEE  SIEE OB SO &

X, MESRETORSED? S OZLENEEICKE L
%Y, ZOREIE, ERFHFERELE @r b
1-2) bR TWieZ EpRE NIz (Figure 5, 185 14
BB, $HE10 S 0L LRI 7.90, FHE 14 DI, df =283,
1>22, p<.03),

ﬁﬁﬂlkomf LIBREE T VO E2IT > 1,

ERHRE LT, BEAORHE @i 2 b 1.2, 152 1-10,

tné?ﬁﬁ%x b, FEE11-15, HERETALN1-2) B, ZEIRE
LTCHREDT > & LAY shiR e T VICERA LT,
Z DFER, EBREHOREE12 L, HETAN21ZEB
W, BERBARAS Iz (Figure 5),
TR L

SHELAFEOVWTRIZB VT Y, HENZYEDE

HZ, KRESIRSCKRBIES RO o b 720, SFHE
@?é%?lﬁm?‘é E0b, BEOBHESMBOEEZRE L
72BN BWEFEZ STz (Table 1), % Z T, Fisher

Hg U 75558, IR oFE#EE =30 2HAOO L, A
Brmh2BHOIZBWT, AEENALNR
(Table 1), ZFBEAEZNRLIEHOTIEEIZ R P57,
BREVASNEHEEHOOTE, Wihd, AHON
2, BME Vb, mEEEcH MR- TED, AM
DFN, FEOLROFEFLE - 1z (Figure 6),
#, HE®TIE, &5 5 0MOEEBEIKE Lo liE
TELEIBDMATIEEPolz, EBLDOMDNID,
FHEAS BRI i 5 ZI O R R L Tz,
455 1 FHEOBALE SHEEOBSASHEHN
U208, BEZEIZA SR>z (Table 1),

SRR > RIRME T H 2 EE 2 KIERE, -
i < TFPMETH 2 HH 2 KRR L AT,

S AEEDREIGHEETIRO - T 14 2 EHE (CHH®
@) ORERHoIID, FO2HEERZOERE VTS
Mrl7ze DT — 7 I3 RABIE %5 T2,
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Table 1 #EHZL RTINS 4 HE ORdlfiaT i & FishertfE Of5H
344 2 R OB LY LA 1R OBENLE?
HEO HE® HEG® HE® HEO HEO® HEG® HE®
Al Bfi Af B A B AfL B HH EBY HH EBR FRl EBR HH KB
SEE 4.7 2.8 46 2.8 29 24 29 24 4.1 3.3 3.4 3.7 26 29 26 3.1
R R 50 4.0 5.0 2.5 2.0 1.5 4.5 3.0 4.0 4.0 4.0 4.0 2.0 3.0 4.0 4.0
HRHE(R 2 0.6 1.2 05 15 1.4 1.6 1.4 1.6 1.2 16 1.5 1.4 15 1.6 1.5 1.6
AHRZE 0.3 1.0 1.0 2.0 2.0 3.0 1.0 2.8 1.0 2.0 3.0 3.0 3.0 3.0 3.3 4.0
EE -1.6 -0.6 -0.2 0.2 0.3 0.4 -0.9 -0.1 -1.3 -0.8 -0.5 -0.5 0.5 0.0 -0.3 -0.2
Fisherttie  p<.01 »<.001 »<.05 n.s. n.s. n.s. n.s. n.s.
1) TAME] & [EBREMF T 270 %2, [BHL & [HHIZFcs 257 i) 217> CTw»2,
2) [ 3% [HERISE 3 2 30l %, [EB] & [EBRSEEIC T 253l 2487,
1 9 1 7 1 7
0.8 1 0.8
WA WA
f -’Fﬁ o f
bl ¥ 081 OBil ¥ 064 BBl
4 oo o4 A
0.2 4 ! i E 0.2 1 !
. gl &l & N il 3l 8l
1 2 3 4 5§ 1 2 3 4 5
T S A
AT PR UER WEE: BohlkEeEd THRE : NEE o (B
SHBELA 2 ERD M BETHERN JEHLE)

Figure 6

3EL ORI THEEZEN A 5N 3TEE (Table 1 #&) OB MHFE

) HHOQREENEWIEY, —F, HHQREANEWIZY, ZOMEOGESHNZUENE NI L 2RL W15,

THEEDBU L SR YD BB R OBHE
BRI, BEIC X 2RGEOMO L, HeEsey
DOEEE L OFEZFNDL, WGEOH %, FEE
AiEO7 A MEEZEL, #ESMZLUEORBEED
B# %, Spearman ONEMFHRE = HWTHE L 12, %
DOER, £ o DFEEETETY, EREFITBWTOD
&, TEHEOMUE, HEQ [HHORE2FETE
e ] BEOME, BEEXECHBE®PRED sl
(Table 2), #hiF, 3FEAMETIZTHEREDIEDMHE
THY (p=44, p<05, 4FECHTIFFHVIEOHET
Botz (p=237, p<.05), Fiz, JEAMTI, TN
Oy, HE® [£7:200 72w ] BEolicy, &
BREOEEZIEOHENFED stz (p=50, p<.05),
—H, HHEEZETE, EOBEHIKBWTY, WGt
e ORNICERESMHBEIEED sk o7z,

Table 2 $551C & 2 WGHED MU L HZHZ LMD

HBEE OB O Spearman O ENAHEIREL
Fk fREZA A
=TT e e e
SEEAM FEERZME 0.16 0.44*  0.14  0.50%
SEBM HEIZM 0.3 -0.03  0.10 -0.00
4EECH Mg -0.10  0.14  -0.12  0.15
FERZME 0.26 0.37  -0.12  0.19

W) HHOEBSOREEXERTE In], HHOWE 7200
] Ths,
*p<.05

%

AR DIFRNER

2 D OEBRFHEIC B 2 HEHORE DR R, K
GEDIRE [ A L b T4 7 M ERERE LED 7 5
TieEEAEDR I (ERE 13, YA A NTA
T & BIEE GhEise) X0 b, HUEIOTG

o3



Rz b« 0 - HE L ERERGE & A O 7T ZAEDEHR A F v OGO R FUE T RhR 141

DR ICEHES T 2] 2XFT 25D ThHh-ol, DF
0, SEORRETIE, EBRSEO S, Mk
I0y, HMERTROBEIERICE» >z, £,
FREMRI R 2 &0 IR b %, FHI7 A N 1205
DOECBRZIIEICHNT 5 &, BEIHE»S 1, —
HL T, EBREGOHD, MElgfFLn b, ZEs
BRECAKESWRENR 2, —7, 44EOFNIET
V&, FEREMFTORAER, FR7 A b1 EHRTH,
MRS T OREE EEERTH, BECEWIRETHR
Tev Tz, BITHFE ClE, EBRFEDPHHISELD
LEIRNE W Z & BRI R BRI ERE S h T
W7z (eg., Codding et al., 2009), TEZRYZIERLIZ 5
B s TWwisdh - 7z (Figarola et al., 2008), &L A ¥
VD GHG T B 0 5 HEERGE £ D 77 7o
BhEI, ARWFEIC L > THEIES NI LT Z %,

HERE EHED 7 7 7ok 2 /oD%, 20
TADHET, HEOEHEIZT 20k % 3l 3
LRSI T 2000 HEZ 6N TE (eg,
Fuchsetal,1991), Z#* TOMELTIX, TN 2L
5T EY—F (il WES, BEEREEALD, REREE
LaSok) LTwie) BERERE SN TE T (eg., Farrell
& McDougall, 2008), —77, AT, DI L %E
10 2 BEN iS5 Z N TE T, 2%, 3
FLAFOESL S OFEBEIHTY, FEERGEMFITBWLT
D&, TEtEOMOE, FEE 2@ L HEOERRDE
HuvoiEic, BERIEOMEEN A Sz (Table 2),
BRI RS S edpo 2 b DD, MEIZMETIRZD
BIEN A SN o/ e RIEE 25 &, ZOREIE,
EAEZE E gD 777 7168, B ICHS OES DR
BrERCFhise 288 L THEL W Z %
RIbDELTHRTE S,

B, AWgETiE, B3R35SRk
(Brophy, 2004 th# R 2011) DR = odicix, $H %
T2ERLTL N ADBBRELE WD) 2IEE 2T,
WRENEHERE LD 7 7 7b 2 £ty 5K, EE
LT, BEOESOFH 2 IETE & 21T 21T 7,
ZOME»TIE, REOHCFHMZIEHEL, K& M
¥z icFHFELIEFEZOND, FBITHYETIL,
HEGEE L GED 77 7t & Eii T 2 MR B U
BiD@ & 0 OFH, &0 b, Hifiss, FHlOML
2T T O EPERETE 2t 2 I LT
B, koT, 2T, FHlOMUA, ARRFFEIZEE
By DR EEHRT 2 ENHEL Y, #21F, &
THFRICB VT Y, ZUPBEXNLEPITSTBE,
HFC L 20T (77 70#BesHRLR) 0k

BT, THlORLATON TWIaREE L H 2 5N b,
5, FHHORL OEESL, FHEOR LA Fruzo
ARV BOP) WK o THRERBRI 20, iz, £
D&% A TORETTHHDONE L BB D, &
ERETT 2 LEND D,

FHARH HEAN SRR LR

EAERE RO 77 7 BEAZ TP 5 C
L, o OB EEREOMRE, FEEH O
¥ % (e.g., Briesch & Chafouleas, 2009), AHFFE T,
B E I OWTIE, Gross et al. (2014) DSR2 1
20, HHICHSOBEARES 2D TIER L,
W= VIZEDWTHSOEBERRESE DS L o1 Lz,
fERITEER D ABEEE TI1X, N 05 TcHEDHE
YISWCBT 27 4 = NN 7 %2R 2 EWARER 720,
EHIZHSOHE 2R ES 2 HETORINT 5 (&
M - FE, 2005), 7243, Gross et al. (2014) RAWFED
&9 7%, FHHETOBEOHER, B, T 0%
T74 =Ny 7 2RIDEFELERDbLNS, £
REETDLE, BEONV—NVEEICEHSOBELHE
SR BHED, LOBEEM»D Ly,

AT, BMEFOEE L, 3IFEOVINVEE
bE B THENA RV ERATL, 4 FOMHEMDRE
R & (Figure 5), 3 FEDMHIZMFDOFER Figure 4) %
Rt~z &, ACEHTHIICHrhboT, 44T
FEEOERNA S, BRIT A b o O (LENE
B 2ETW3FEO2HEOHE GH) 2B LI
EIRbns, FEITV VDR TIR, FEOHSEICY
B %2 \F % (Schunk & Zimmerman, 2007 3XEFffER 2009)
ZerEEz 5, OEANY, 4FICESTIES
LB E /- A[REMEN D 5, SO EE T, Codding et
al. (2009) D k512, YFDFFEE TIZHFE Licaqr
BAFNVERNRIZT LA RX Yk 2FT0, =—XDEVL
HDEER, EOLKPLETH S,

2B, FDO—HT, 4FEOFERIL, RFEEOH
KSR cEE > TR Th->Th, BHIE
BEERED 7 7 7R HAT S 2 LT, BENAL
LEET DI ERRLTWS, HEKTHIC, CH¥k
OEFEIE, HEThOREOKRT RSN E 25, (14
O OIEE (FHEe T, NS bz o)l
W FHEKIZ o120, BOIEE (HEeM) T,

1 AN1IADBESORERZ 7 V7§ 570D fHir &
WIFHRICEb o], EEFEZ TV, 20X,
EEREM AR O IREORETFICOWTIE, 3FEAMHD
HESL, FIZFALC &S RAREFEL Tnic, BERE
EEMED 77 7 kD, FEECHT 2EEOUNE
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%0, FEOMLEEZEBPH S NI-Dh b Litin,
AHFE T, TGEEEKRT 27001851, #H
Thh 2 BHOREOFHICFEML 7, SHEIZ, 5
W EHE RS, EOEMY, HA O
BRGY, BYCT 2 EHERED b, UFORER, &
Hrh D RFEOBERLTINC T T RY T 4 75D
FiMRKE ol bEZ T Wz, BlzIE, &L CHE
WCH) M RS, RET 2 RENKZ 2, S0zt
PEETWIEWnS, ZOZEY—FiE, HEAFL
DGO D, BIORHEIC T 2 RLZOEHIC
N2 L\ S FEHH (Cates & Rhymer, 2003) & $ 341
TW3 X182 %, BED, HEOEECHEEINIC
DA, BFEAFNVERHESE L2010, FHEA
FOFGEZ T ED B 0NENDH 5 (Haring &
Eaton, 1978), AWf5eix, %0 kT, HEREE L ERED
T MBEETH D Z L BRL TS,
FHARDRF = & SENEE

B 112, AWEORERIE, NRIZ/NF 3 EL 44,
B F VT ERILE WO RS N &HFO T TH
SNz, HtkiE, HERY A X 2KEL L, REEIER
2 FINVOHEPHH LTz LT, BEREERKED ST 7
LDOZNREWRGET 2 LB H 5, 5212, FHETI,
R DR &, PBICBE T 2BET 2172 Tz
VW, ZOROKHRTOBLETH S, 31T, HEZY
HBL T, 3L 44T, BRERI—EL TR,
2%, IREOBBORH HEOQ) T, 3FETI,
FEERSAEO /T, IEEOMREEE L T,
4EETIE, BEBOFIBICERLh 5Tz, SEOE
FIAFUNAEIZESTHLBEE I LRET S &, FE
BRefiic X B48EIC X o ¢, BEOE TR L & ZE
BESNT-DDOD, 16 OFEOE T, ZDAF N
AL 5 & OffifE %2+ U e ks o oA EE
Hbdd, S, EHAFLOREFiEZTRL, B
FAET2LERDH D, B4, BEZRECERED S Z
74biE, FHEX F ORGSO T, £
HOPEEMTERT2 LD D, MFEEZHAGDET
EE L 72 R EH W 2 E DRI N T WS (eg,
Becker, 1978; Moore et al., 2001) , AFFEEZHEREL T
BT, FHEAFIVOFRBETIICB W TS, [k
DIERBBONLE D MR L TBLENDH S, &
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Effects of Goal-Setting and Self-Graphing on Math Fluency:
Class-Wide Instruction in the Third and Fourth Grades

TAKAYA ONOUE (UNIVERSITY OF MIVAZAKI), YUTAKA IGUCHI (LABORATORY OF BIOLOGY) AND
SHUNICHI MARUNO (KYUSHU UNIVERSITY)
JAPANESE JOURNAL OF EDUCATIONAL PSYCHOLOGY, 2017, 65, 132—144

The present study focused on a method of instruction that combined goal setting and self-graphing in time
trials (test condition) to build math fluency in multiplication. The effects of this method were compared to
the effects of instruction using only time trials (control condition). The experimental designs used were (a)
a control group comparison, in which the participants were 3™-graders from 2 classes, and (b) a changing
criterion design, in which the participants were 4""~-graders in 1 class. The target math skill was knowing
the multiplication tables; the dependent variable was the number of correct answers in a 2-minute time trial.
Analysis of the results for both designs indicated greater effects of the intervention in the test condition than
in the control condition. Specifically, in the control group comparison, the results of an analysis of
covariance showed that the scores on the post-instruction test were significantly higher in the test group than
in the control group. In the changing criterion design, a linear mixed modeling analysis of the difference
between the test condition scores and the maximum scores of the students in the control condition showed
that the students’ results in the test condition were significantly higher than the maximum scores of the
students in the control condition. Spearman’s rank correlation was used to test the relationship between the
social validity of each student’s test score and that student’s increase in math fluency, defined as the
difference between the student’s pre- and post-instruction scores on a test of the multiplication tables. A
significant positive correlation was found only in the test condition between the increase in math fluency and
scores for the statement, “I could feel that I had made progress.”

Key Words: math fluency, goal-setting, self-graphing, class-wide instruction, social validity



