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Development of math curriculum-based measurement as part of
progressive monitoring of learning in Japan:
Report on a two-year trial
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This study aimed to develop and standardize a Curriculum-Based Measurement (CBM) for mathematical
learning in Japan. Although CBM has been useful in the United States for monitoring learning progress in the
response-to-intervention (RTI) movement, Japanese educators are yet to familiarize themselves with CBM due
to the differences between the educational evaluation systems of both countries. The participants comprised 520
elementary students (from 2nd to 6th grades), who were asked to perform calculation probes for three minutes as a
mathematical CBM. The probes consisted of two kinds of problems: ones that students had already learned in the
lower grade and others that students in the grade would learn presently. Data collection occurred from May to March,
for a total of 22 sessions, with 21 sessions for the Sth grade. As for the reliability of the CBM, the cross-correlation
of the seven types of tests ranged from .58 to .85. Regarding the validity of the CBM, the correlation between the
results and the teacher’s evaluation ranged from .37 to .62. The results were also analyzed by a repeated-measure
ANOVA and a regression analysis, with the former showing that the scores of the sessions significantly increased
and the latter indicating a high coefficient of determination. Finally, the results were discussed on the basis of the
validity of the CBM, the concept of the CBM as a measurement of progressive monitoring, and the identification of

students with learning difficulties.
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T AU HERE (LUT [RED] £7R7) TiE, 2004
FOREED S 5> NDOEEE: (IDEA2004) OFfl7EIZ X -
T, FRZFHEBEEOREREO—IRE L THAND
SOt (Response to Intervention LA T [RTI) & 7R 9)
rHWB I EREE 20, HTE, KREOTToOIN
P OHBO72DIZ RTI 2 HEFE L, FEHEEDF
EDDIZRTIZH WS Z AT E 5D (Jimerson,
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Bouton, Barquero, and Cho (2013) (2 X #LiX, RTI i&
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& (Curriculum-Based Measurement, LL'F [CBM] &
RY) ThHA.

CBMIZZINE T, Fik, 2o, FEEY, HE
DF B THENE S LT & 72 (Deno & Fuchs, 1987;
Deno, Marston, Shinn, & Tindal, 1983). Deno(2003) i,
[H)F2TLI12FHEDEIE, BETHAENZL > TH
WHNTWDHM D HEFEZT | X S 2RI R %
Hwitwa ot | EE£LTWD, BEENIZEHED
CBM T3, LB FEOEFED LTI S NFHERM
% JLEAEGEDS 2 S CE AT IEBE OIS TR
BHOFEOHRTIE LWEICEIN T LR
e LTHWS.

N FTCBM I, FRRECBWTHEESHE N (B
Z X, 2004 4 12 School Psychology Review, 2007 4F
|2 The Journal of Special Education), #%4 Z2ikamn™T
bNTE72. CBM OED% 1, HHtlcB$ A 0F
FECTH o 7275, BEHO CBM (BT A28 b FEhi S
T & 72. Foegen, Jiban, and Deno (2007) (%, i %
TOEEO CBM BT 283D ) 5 32 K&k L,
RO Y M R BGEE S A 72O 21T\, g
DL L DI/INFRRL NV TH Y, FEFRRARTOH
WOREOMEDGHRORETH S & &gk L7z
1980 A2 & 1990 412 A1) T CBM O F = b 5%
7 —<I%, CBM OZ4MELFHMEZHEILEST L2 LT
& 72 (Foegen et al., 2007). CBM IZx} 3 2 #LH) 1,
BIRIEX CBM A5 & V) H—=AF L EEL TV A
WX, SCEME L EOSRN L EREES SRR
FRLTVWRVWEVW)I LD TH-72. £ T, CBM
ST AIFFEE L, CBM D&k 2771 % 2345
BECTHDHI ERRTIZOL, FORLMEEEEIZD
WTRET L C &7, ZOME, CBM IZIE#E
EOMMNE L ZLME O LD, AREFEY &
D7 RN FRERGR DS ENZA L Z TR & L AVRIE
ENTwb (Fuchs, 2016).

CBM (&, iR AY 1~2 531 & Bl A7 5 125
HTE, ML ES THEYVELERTE 5.
CBM 2 & o THililL, 1o ORBPEORELIZLD
WREAGEDFHN O ZAE L, KRV OZ L
LCTREAEDOREZESICHSZ ETES. CBM
&, REETRIEETD X ) ICESHICHHNTE, WE
HHIEE 6% AMEEREDOFEEETTERICT 53 7)1
P4 B2 5B (Deno, 1985). CBM % W T
I FZEHOEBIRN T E=F —FT 5 ENTEN
E, Bl L ) R I OE T WO IR EATE
RRET A2 EATE, BRENCIREW RN AZIT) 2
LR TEDLTHA. Fuchs (2003) 1F, RTI Dt
DOHT CBM & W CREAEFEOBIED N (L)L)
EX0BROKRE (HE) © ZHOIFEHE (dual
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FI1(2015) X, HXROHEFFHHO#E % f5fk L 72,
FINC L AUL, KETIE S N F CHHIREEED 7 <
WEAGED LA OFENE L BE L7208 0k
HWrs 572012, BEHEFT AR CBM 23%8:# L T &
72, =7, DHETIEFHIEEEHI IO W THERE
PMER S, HITKT A M RET A M E2FEHT 5
ko T, BEAERPLEFFEOTFEHNELERL
72 EDDPBEBENTE72. LoaL, DYPETYHH#
WOFBOPN, R L BIEE Z1T T B8
EEOLIRG IR VLB L § 5 REEFENIEZ T
. TOL) nREAFEEEFIZOE T CANIFEE L
THRIET A 720121, EHIRLZ 2z L, £
MWD TRINIAAT 2 LEDD 5. EMIIZE
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723 T7% <, CBM D L9 IR OE=41) > 7
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2014) R°LEE (Jitendra, Dupuis, & Zaslofsky, 2014)
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ENTE, MR EE=Y —T 27200 FEE LT
HHTH D Z L wRE L7z EROEBOF ST,
WEPMRATL2ILLHY), BEOIEERO A THHA
1o C&72. HIC 1 BOEEGTOFITHIUL, H
BOIEETH MR 2 B T 5. LA L,
RTI O X ) \ZHE O L7 O &9 a0k
T 572020, EEACHEPRIRIL 2 IR T & 2 EIC
i L CORZ ORI EFTEORESLETH L. T
JII(2014) 1, K4 % 0P RICHEO IEEH & K
DFEOZBT DY LA EOIEEIZL KAV &5 2
DRI EDENZOWTHES L7z, ZOfEE, KE
? CBM DR 3:02 & - T CBM O#ES FE % #iH ¢
LT EHRIRLT.

T (2014) DIEEEZIFTTI Bfmd) (&, 2
FEEND 6 F£EF TOINFA 254 N3 L CRHED
B CBM % 10 7 B 24 Al b 72> Th EJi L,
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CBM DO -35975 i & FiUiE 7 )it (NRT) &%
fiOEHM & O OFE B> S Z L WDrH 5 2 L%
L7z S50, FINIRERVIOZEALIZ & b 7> T
HDVEEICHINT A2 L EWME L2 Lo, TG
fad) OxFRIBIZ254 ATH Y, EEAD-DIZE
DICHRIBAER L7728 X212d, ZOHENZREN
BIE D) RS B BN o7z,

Z 2 TARMZED BIIL, HE CBM O bHEIZ BT
HIE#EALE HIE L C, MHRIB2IE0 LTOHR AL
FCEL ) nEETTAZ L ThHoT. WigEEHE
Wi 52H720, LN OAGH%E LT,

IREE 1 S5 CBM 1555 & 20l O 5 & o [ o AHBIRE
RERRDL LT, B CBM OZLEEI ST
ELTHA).

IR 2 BECBM 2 ) R L CEMT A L1124 D,
CBM 15351, RIS 5725 9.

IR 3 - BB CBM % ) R L CTHERT A &1L -
T, VAZOHLRHEEFETELTHA).

0. 5 &

1. ¥R

SFRIEE, AT P/INFRED 2FED S 6 FETH -
72, P/NEFERETIE X EHD S CBM 12 X ALY flA % B
BLTEBY, KETIEX+14EE X+2FE0 2RO
IO AT HRET 5. P/INFARIIEFEE 2 MO HE
BERRTH Y, 2EMITH ) AL D) B2
EC2EFOT— I 2 EHTAHLIENTE T

SR HTzoTIE, &ty a3 EPLEXREL
72BE L REROGA OB E RTINS
DK E HMUEIZEEY L2 REIL, RO
Frsidz Ihiie L CHA SN RIBoKIL, 2
FEEIN 3EAETN 4FE6N 5FELON, 6
HEEANDF 12 NTHotz). FORSE, Kifeo

Fho () NoOBFI4E 72 M ORERZRT

SERIBIEEEF 520 ATH o7z (24FH 109 A, 3 4F4E
96 N\, 4FH94 N, SHFA 112 N, 64FE4E 109 ).

2. B CBM OAR EEHE

HECBM X, A4 RO 1 =TI 18304
KO RMIZE 72 B %, A3 BRGS0 T8 FIRDC 14
WCEEF D LD ICHIRIS N X, ZheEhoy
AR CHRT RENE L BRI EOHITTERET A M b
IS N7 B CBM ORED K4 T O Y35 F4F
ETHEOMBEOEIE (B) 13, £ 1ITREN TS,
PEEAEOMBEIX, TOFEIHET 5 L ZITEET
HNE R HEMEL L7z B CBM OREIX, 5 HOK
TIXF2RE 5720 D75, 3 HOFERTENZIZ
BB L e B 728, FERICEGEEDGE AN 125 X
IIZEK SN, HE CBM OREIEX, ZhEhos:
HETT N — M E Nz, BERERT B I12H725
T, HFEORENG R WL ) ICEE L, K94F
D 78% — ORI, [ L No. OFED E Z ATl
FAERMEOHEEZ TIHEO AT E X2 723
OPMFRENT B2IE, 37— 1 OMED 1 [HH
2322-1.6 THIUX, XF =2 2 OED 1 KB 3.5
—287% ).

3. Fex

CBM O FEREHIIE, X+14E 126 A5 3 0 F
TOFF2210E (6 H3M, 7H2ME, 9H 41, 10H3
A, 11 H 210, 12H 21, 1 H31[E, 2H 31k, 3H
1), X+2 41235 A5 3 HETORF23 ITH -
7= (SH1I, 6 H4m, 7H 1M, 9H 3M, 10H
3L 11 A2\, 12H3M, 1 H2MR, 2H31MHE, 3
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FEh 7272002, 5 AEAEOFERBIEUT 1 R WEF 21
FITHo7.

CBM X, WLOT ¥ 7 — MEEDITHED 2\
HEEH O EE ORI (8 B 25 4375 8 Ff 35 43)
(ATb7z, BB L ClE, EEDIRE SO
ZED HI & IOV LIFGE 0B & 17 %
Bz, HROWBEIZIE, [359F v LY ] EHELT
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T EBFAIE LITIUSEA 2525809}
DTHo7z (T, 2014). FEREHE L, FhekE R
HTEOFAE ZITOWCTEHERFNS | R EOME %2217
720 B, FEEEIL FNENOMEI & IEKR L
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TEMEL, WEICHEZWOPSIRIHEL 2, b
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EFOMELXHETERLTEDREDR VAL, TX
BLI2THL T2 SAOMBEE RS L) IZHOR LTz, FE
L, T RTOFETI N TH o 7.

CBM |ZH T 28D 1T 2 E0 572912, WEAD
WEROT 4= KNy 2 L TENENDOREIZ, X+
1EEQE X IZiZEyvay UV T#] &xRT) 12L&
#22 FTOFF2 A, X+24ED L XIITKF oD
D o(#e, #15 #23FT) OF3M, KOty a3
YOl XIHHBOERED S AR EORFILIET
5) FMERAR L7z, HMKIZIE, 2R ETHOCBM D
MRARLI2T T 7 L EBEOFERMEINER LTz 147
Mo 2T T A ED LI X b (BFIZIX T2
DHFFTHAEIY EL &9 | [HFilsgEs s 91
BATVEL XD L) BEIN TV

B, BB CBM 2 LB o0 EEEE) 2k
EDOWRED LS ZHIZ L o TN RAR S 2 LT
ENTz. ZOTDRAEEORK L Y v a Iz, REIC
Tor—MHRKERAL, 357 v LT IZonT,
[Ql %7230 F v L ¥ Y OFEIIFE T
[Q2 %7230 F v LYy YoiEIIEETT )]
[Q3 A EHIITFETTH] 1220 T, 5 EBR
(5: ETHUTE, 4T, 3:EHEHELVRTRV,
2HFTNIHFETIELRY, LT o FETIER YY)
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TEHis 2 & 9 12ke, BIL7.

4. D

1) B B CBM & LT7/8% — v OfE:
FEHLTWDLIEND, 787 =IOV THHAEAHBE
2RO L Z L THREEDEFEEIZOWTHETTAZ &1
L7,

2) ZUVE CBM OFS S & HEHGIZ L 5 5T &
OB E RO D Z L TRYUMEEMEFTT 52 L1121
7z, BRSNS X AL, READHREDT 4 — F
Ny 7 (X+1EIEH13, X+24E1TH15) DOFHIIZ,
PRI L CENENOREZ SER (1: 40X
Tr BT L EES (RN RSSVE), 2 3%
BrLELT L LR (EPTORES), 3 Kl
BRI VELZVERS CFEBHW), 4. 5l
IV ELWERS (TE5), 5 1RSI 0E
ZWERS (L TE3)) THHliT 5 &)1k 7
FrEA L, HEIZENT TOIRED CBM OfEF%
AN B L 72,

3) RERFIZAL () O JBEORSRYNIZAE
VAL () 122oW T, fEkRoifze GiEd, 2016)
T, FAEHIEIC L B 5B s Twz R
Mo cHEREEDOHE» S DOEBZEE L T
Greenhouse-Geisser D1 7> 0 (g) (2L ) HHE
X IEE L7215, B EEOMER AT o 72 s R E IR A —
72 (n?) ZHVTRLE. E5ICHRVOZEL
2 & B OHER D W T ARG 2 FICTONTT 5
ZElzLe.

m # =

22 [Al 3 [\ PLED 7 — % & RHH L 720 BRI 54T
MHBAVENTZDS, 2 BT O T — % ORI LT,
RPN & B H—RAZEE W CRIBEE A L7Z(2
A 30 (KD 1.25%), 344 531 (2.51%),
44EA 421 (2.03%), SAEAE 4618 (1.96%), 64FA4
531 (221%)). HHETHEY ¥ 3> TE D CBM
BHOFY L FRFEEL, E2ITRENTWE, &y
Y3 v ORGEIZEE D PO CBM A0, X1
IZRENTW A,

1. {E%EM

REFAET TN — DT A N OEBEWEZWET 572
DIZ, #1205 #7 FTOCBMEHIZOWTHEAM
Bk 72, FORE, Pearson ODFHEAREL 2 4
r=65~.83, 3 4FE 4 =59~ 85 44F 4 r=65~.85, 5
M =72~ 85, 6 4 r=58~.83 L E R IRVIED
HBERL7: (Wb p<01).
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26.6
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80.1
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94.8 102.4
382 390
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2. 4%

42 CBM 5035 & #UiiC £ 285D & O
B % Pearson DRI X o THEE L2 A, 2
AEHE =39, 34FH =55, 44FEA =62, 5 A =46,
6EE=37Th ), AERIEOHBEBERIZHSZ &
RSN (WIhd p<ol).

3. BRIICHESELE (RR) O

AT DZELE LTDY Y ¥ 3 YA CBM B EIZ5
2 BB W20, FAEZEIIRBEIZ L 55
BT R AT 5 72, T ORGSR, £FETEy v g
YOFREIR SN QFA F(8.60,929.91) =154.19,

p<.01, e =41, 1 n°=.59, 34E4F (7.25, 688.71)=88.71,
p<.01, e=.35, i n’=.48, 44FLF (10.89, 1013.16)
=134.57, p<.01, £ =52, f n *=.59, S4EAF (7.14,793.00)
=67.43, p<.01, ¢ =38, fi n’=.55, 64EAF (8.77, 947.33)
=81.72, p<.01, e =42, R n’°=43), v ar%HEhb
\Z2OT CBM .0 L AR S N7z
FHETENEIROONIZZ 00, RADE Y
Tav(#1) EREOYY Y a v (#22) BHEEICEY
3 3 [T Bonferroni | X AL E B » EML 72, %
MOty yarboEl LT, 2405 548E4EFT
FHLICHRE2PBEORS v b EEICE L, 64F
HETITHICHR#ILUBEDORAL  MEREICE D -

120 -
100 ~
A 80 1
e
Ve
k
%% 60 1
40 A
20 A
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1

2

3

4 5 6 7 8 9

X 1

10 11 12 13 14 15 16 17 18 19 20 21 22
tyia v

HE CBM DERINIZHE ) R A 2 h DR
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F 3 REFETOEI CBM O WEEE DI N LS4
AR SD #ip  FIAE EEEE H4 (%)

-1.0SD &iiii 169 1.7 155
244 R -1.5SD il 6.5 18 59
-2.0SD A 12 12 11
-1.0SD A 14.3 25 149
34EAH -1.5SD Kiif 4.0 14 42
-2.0SD A 0.2 04 0.2
-1.0SD Kiili 146 2.2 155
44EAH -1.5SD A 55 2.3 59
-2.0SD A 1.0 1.0 11
-10SD #Kiiii ~ 16.6 1.7 148
544EH  -1.5SD il 36 12 32
-2.0SD Al 0.1 0.3 0.1
-1.0SD Aii 155 1.9 142
6 4 -1.5SD i 41 1.3 3.8
-2.0SD A Jjii 04 0.6 0.3

72 —F., mBOYry T a L E X2, 24F
ETE#E20OFR,4 v M, oty aoRf v
FEDLAEEISEL, 3EETIZH2 OFRA » M,
#21 B WTHEIZE - 72 44EETIE#2 DR
42 M, #17, #19~#21 ZBRWTEEIZE, > 72,
SEEAETIIH2 OFRA ¥ ME, #20 & #21 2T
BEICE L 6EETIIH2R2OFRA » M, #16 & #19
~#21 ZBRWCTHEEICE P72,
WAZ\@AT & LT, MS-Excel ® 275 7 % W
PEERB O S, BRI E PRI £ A Ui
MOBTITE VORI ZHET L7z, ZOMR, 244
% B TR O R ERTOED S <, 2 FA T
BB ORERBOESE o7z QFEAE y=
13.38In(x) + 17.79, R'=.94, 3 4E/E 1y = 1.52x + 42.87,
R’=82, 4 4F/E 1 y=2.05x+22.32, R'=91, 5 4FH 1 y=2.04x
+64.57, R'=94, 6 4E4 1 y=226x+61.46, R=94).

4. FEOOETEDH I REDHTE

FHROOFTEOHLWEEFET L2012, &R
TD 9 BHEECBM #4525 -1SD, -1.5SD, -2SD i
OWREREZRIIIRT. KINIRT LI, 244D
56 4L T, FIHH 5 1.0SD Kl B EOE A 1L
142%~15.5%, “F¥705 1.5SD KD BEDOEIA X
32%~59%, FIH 5 2.0SD KD VEEOE AL
01%~11%TH-o7-.

F72, &ty yary2E|FI 14 [ELE -1.0SD %
WMOWEOEIL, 24FETIOAN 2BF22H 1 A
2004 A, 191 A, 18| 1 A, 161\ 1 A, 15[
1A, 141 A), 34ETIT A 2 220H 1 A
202 A, 18W 1A, 16H 3 A, 15H2 A, 14 [H]
2N), 4fEAETIIA 222\ 2 A, 210E1 A,
2012 A, 18\I3 A, 171 A, 142 A), 54
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AT A @UiErh2rE T A, 20E 1A, 19EH2 A
181 A, 1711 A, 1612 A, 1403 A), 64
AT AN i 21E A, 201 A, 1902 A,
15\ 3 N) Thot-.

5. FIBEET U — MEREDEE

Pearson DFHEREE FHWT, FWELELE FFh
D7 v — MHH EOMBEREE R 4 1R, 34FEE
T EDOIHEE B AHBIREIIAE R TIZZ <, MHBBRIZA
Lo 720%, 4, 5, 6 FEAITVITNOIEA L L
WiGE L ORI EE TH o7, ZORFBREND,
FHREEZFX LB o TR L Bo T s R,
BEFEBWZ EDHL N E o7z 24EATIZQI &
Q2 TIIHH CBM D313 i & ORI EE T
o727, Q3 TIEHEE CBM D315 i & o +HRE 1%
BPAEETII oz, 286 24FEETIZCBM D
IR LRI 5 Bk CIIAHBIBIERIC B 5 A8,
CBM O3 5 & BEUIR3 2 Bak & ORMIZIZAHR
RIFRIZ R 2o 7.

V. & ==

1. & CBM OZ4MICDNT

KE D CBM (ZBI3 % 1980 FAL00 5 1990 AL DR
eD% X, B L 24 LD E oM 2T
BIWZOWTHE T2 LDOMITEAETH o7z FOHE
B HERE I & CBM OfEH & OB TE N &
75 CBM D% U PEDSHiE S LT & 72 (Fogen et al.,
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