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A Subjective Evaluation of the Throwing Form of Young Children
by Item Response Theory
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Abstract

The purpose of this study is to create a subjective test to evaluate the throwing form of young
children, in which Item Response Theory is used. Test subjects included one hundred and sixty
young children, who threw a tennis ball. The throwing distance was measured and their motions
were videotaped. Twenty items pertaining to body movement were categorically evaluated into
three areas, such as ‘success’, ‘no opinion’, or ‘failure’. The correlation matrix among the body
movement items was analyzed using a principal factor solution, and a one-dimensional structure
was confirmed among the items. Next, applying the partial credit model of Item Response Theory
into the data, step-difficulty parameters and ability estimates were obtained. From this information,
the following results were obtained.

1) The difficulty correlation coefficient obtained from specimens, which had been randomly divided
into two, was very high. In addition, the correlation coefficient of the ability parameters obtained
from items, which had been randomly divided into two, was also very high. Therefore, specimen
invariance and item invariance were considered.

2) There was a significant difference in the mean values of ability estimates between the older
children and younger children. It is considered that the obtained ability parameters could
uniformly become higher as the age of the child increases. In addition, there was a high
correlation between the ability parameters and the throwing distance.

3) It is considered that the estimation method encompassing all items is appropriate for evaluating
groups of test subjects with an average ability or a slightly better ability.

Finally, a new scoring sheet for evaluation which wouldn’t require complicated calculation was
proposed. It is simple and easy because it only requires totaling test points.

Key words : Child, Throw Performance, Item Response Theory, Partial Credit Model
[Received May 11, 2006 ; Accepted November 20, 2006]

1. #E B, LEdioT, OB HAED FEA LR A RS D8
M, DED RT3 —< AT X hOit#k (Product) 7>

HRWOEE 7 4 —~ o R T EAMEREIC B 5T, ZOMEE T +— 20w Y 2T 4 —
THRATHY, BRARERIZ, 2T, £LL, HW D (Process) 2 MBITHOND Z EDHNREETH
W72 S TeBE7 + — AT T 5 2 E B ARAEETH b, IV TBEND, PIHOEE) 7 +— L% N D

1) f&ah KRS AR—YESEH Department of Health and Sport Science, Fukuoka University



MO IR B — ATHEL, TENHONRE =D
R n DEB R RE O RE R 2 2R BTFDA TV S
PLAGILISIO gL, 2 S BRI 78 F — DSy
T, WIhoy =0 b 0 TE iAo
HE LY, BVERBRECIXIEEAEOHER 120
SRE— TSN TLED, MR EmER AL %
RHCTEARVNBEANRD D, 20 L5 HEEMIT 5720
(U, AROPJE T % BEAGE A R CHEE LRI 5 % —IH
HARET D7 EOEEMRLEN TP TG ™Y,
E7-, HERAEOBIED RS Z L RECEALL, RE
SRR BB O A OB A L 0 BRI FRRI L & 5
L ARHIESRE SR TVD Y,

LA L, TSRO IZME A O RE S HEE il 4 K
WHEOOREMERSNTWAE, BRHOBSES Lo
EEICOWCIEE L SN TE LT, HHOEESE & EA
DR &R — RE L CEMBKRT 5 2 L 1ET
XA, TEE OBESEE & B O RE S HEE B AN — R L
ICRBARE CHIUT, KEDREIIKIEICH B A L
T, BEOHEBOREOR - RA RN TR ARRICARY, &
B LA MR AR 5 e TE 5, HEO
5 B AR N DRE I HEEE & RIFFIZ R AL (calibration)
+ % J7 1% response—centered approach® & IEIE AL,
BbLREMARFHEIEAGLAHGTHL L bh T
%, ¥, HEIREBEGRCE, HEICHVLRDE T —
2 (BEA) ORESIKEDEIRICEKE LAV TEE L

U

(invariant) #ESEZHEET 2 Z ENFRETH D LV
nTnag,

Ko T, AWFETIE, EAIKFELZRWTEA O
DEEHEETE, RUNE ECTREDHEEMEEHE O
FEA S 5 Z & A ATREZR I BIS A R & VY, Shio
BEMET 4+ — L OFHIEZIRET 5, FrlC, HEGEH
Wi, FEEMmSIERRECTH Y, WEEE T 2 X OHE
TN R D 7R WA T b RE LTS B, 5o,
RESI R PEAE AN (8 70 7RI & 0 HEE RTRE 2R 80 20 SO T
P EROE,

2. MIEAE
21. REHLVEHEIER

BRITTPN O S ShHEE ORIV 160 40 (472 8044, 5
W 80 £4) EXGUTMERT = AR — L& O EBERT
DOWIE %2 FEh Uiz, WEIELY 7 FAR—Z2 W CaETT
bRTWBHEDY 2z, TOBOKETZ, &0
HIAFD VIR ICHRE L, BHBAEL, 205 H O EBFE
EHICOWTITE WD TELLEHNZ RN TT
TRV B ) 3EBEOIHMEEZ AE R A 1 40
117872,

SAGIE H 1%, DeOreo”, Galahue7), KRR il 10), =5
EARS ', Y, RS Y, Wickstron™ 72 & O #E)

®1 HERALEFBMERY

no. EEHA HEEL-RE ER s B EEMEEY]
1 |94V ET7YTE—avhiBhd A7y TE— 3y #EfEBE 0.981
2 [FEEECHOBIFHBIELEFE>TNS B Bh 48 FEL 0.997
3 |TEFET. WMICHBREEDEELHS BIDRIEEE DEIE 0.900
s |EERET. R—LEROFORMMOFHROBIE FON. B |SHEIDBOREHEHEY P 0850
MNEAFE-TLS TERE :
5 |ZRH4 TIZRE—EHHSB A4 PRE—R 0.875
6 [FERECT.FEEFEOTLS FEOFER 0.819
7 |EEBET. R—IHSFEEETIAIT ALY R=ILDOFEEET IS 0.685
8 |ZRTvI(EIE)EF-TLS 2Ty (BiE) DER EEBE 0.948
9 |EDRYLIFATETLS EDEYEIF mm 0.960
10 |[FEBEC. BALSHADE~NAEBRENHD BADLHIEDE~NDRELRE 0 0.931
11 _|FERET, BFLEDORXDENHTLNS RRHEID B DA HL FERE 0.754
12 |FEBET. BOMIFHRIELEFE-TLNS R ER 748 (FL 0.749
13 [#BIF=% . BFE-FOADRHIFICHS RIS BlDRRAHEL #®ERBm 0.791
14 |#EBEE T, LANR—ILZEH TSI~V ROND B3~ LEEDOVRY 2RI 0.889
15 |EEBET, LA RITFLEI~NEET S HAD (TS EI~DEER 0.961
16 |FEBECT, BEFEBFIARERVTLS RIFEAFANDEED L TERE 0.856
17 _[BIF2EBEDEAZSL T ANV X LLH D) LT REEDEAS2 S ik " 0.791
18 | HAQRE,HS LiADEsE 0.958
19 |ERBET, R—ILZEIF-%&. ERDNR—ILEHEOFORAAICU[EIF-ED LAD VDAY 0728
hohd ®wXRBEE :
20 [#EKBET,. R—LEHFIFI-E. I+0—RIL—H0HD R ZBF-EDIAA—R)L— 0.628

HED HEISEHGRONT AL § DAL LT (AT v ) WEE) 2, BEtRelbEors, £ ey

mELT #EE] ZHVWTnD,

H2) HEINEHRO/NNT A X 004 E LT TREDFHEM 2H, ZOMOREEZED, L —ENREEEE
LT MENHEEM) ZHVCnd, Ei, TENES 1, [TEhv] 2048, [Ebbtbnxkn 214, T

51 2R ELIEHBADRFHREB®RL TV D,



HEISEERICRDH R DB ET+— LD E BT E 3

17 +— LD MHH R RE Y — DRk EBEIL, &
A& RE RN L2 b O 2 7% Uiz, AR H 1%
HAL OB, HIREA, EBRE, SRR &
HIZE VIR LTz, BEMEIIEEARD RO 30 4 OWETEE
FITH LT, SOFEECFEORE REME 2 4 %M
Z 1= 34 OFEH OFE ORI <h D,

22. B REETIL

TE S ERIE, AR 3 BB ONERER ETH B A
REEL, HBINDRVEAKTHRE LT /8T A 250
KO HNDEYIEET N EBEH LT, HEE T 2 ¥
R, EHRIGET ML, BT T 3y =Y
MICIEE T2 02T, dgeEnHIT I — (k—1)
L0 b BT — kBB DMEE, TRER P
CPEHNCT vy aETIIVTCERT D &,

P, _ exp (0—0k)
Pi+Pi-; ltexp (6-0y)

Lapn, A1 ABIE -GS LD 98100)’

Pi=exp (0—04k) P (2)
L7, AR, Proi=exp (0 —O8k—1) Pr—2 Pi—o=
exp (0 —Oi—2) Pk_3, =e+oeeeee , Pr=exp (8—01) Py

L%, Lo T, Pl
Pk=exp(@—0)exp (60— k—1)exp (0 —0 x—2)
ceexp (—61) Po (3)
LRIEIND, ZZ2TTRCOLT Y —DOHBIfHERD
BHMN1ITHEZEEBEELT
Py+Pi#++Py=I (4)
(72720, miZ0 & 5L a7T Y —40)
NAZFRETDHE, Pl

expE:zo(H—§h)

Zm epo;zo(ﬂ—é‘h) 5)

I =0

Pr=

(7=77L, exp (6 —04) =0)
L7, ThEWHE T, #RE JICOWTIREL THRE
35&, X6DLHThb,

exthk:O ( 8; —CFin)
Pijk= (6)

2" exe }] (6 -0iw)

I =0

N6 IEHT Y —HEMERS e I D, 7272, B
RIS A0 o X5 TIREEEE I IR BN
51 Lol ERS RS THEL, £, Ty vaE
FLERHNTWSLEDT, [TEr=2] bt
ZRNW=1] [T&R\W=0] WO EkrRB\BETLIC
BE R 2 HEE T 5 2 L N FRE (F4Htat®) (o7
0, Y ERICRLRENH S (Harris et al.”,
Masters'”, Wilson & Iventosch®™), 1ixh7aY)—
HN4A4-oT, 6d,1=—2, 62=0, 63=187T, WHEJT
DHEGRIZEEM L TR A0 R 7 2 Y — Rt 2 R
LT3, RRZ, BT 207 32U — el & 052
Z AT v ZREE ] Lo, ZORTIEE AT Y —
DELHIZEENDLDNEE % 0% DR L7eb, L
MWoT, ZOAT vy TREEE, Whpd 7Y —0D
WEEE 2R L TWDZ LIk D,

2L, ZOAT y FREETISLT LY, AT Y
— O E & HITHEFARIHIIN T 5 LIRS 220, 2
IEHEARIZEIN L2 WG E (6:1=0, S2=-1.5, &

107 FERP)  s5aB:HTTU—ALBORTYTEEE

G SCp
0.5 1
6
-3 -2 0 1 2 3
X1 #H;HORIEETILOHATI) R
1.0 FEEP)
] A 5AB:HFTU—ALBORTYTEEERE
0.5 1
6

-3 =2, -1 0 1 2 3
K2 RTyTHRSBENEFIENTLRNGS

H3) MOMUSET VOBRBTIE, —RIEZEZED-0]

iz 7 T —LESZ LI2T 5,

[C&En] TEBE5Eb0nzRW) TS YD



3=2) AL TCWD, ZOLIRFEMEL, BTV —
2OHGHEMEL, BT TV —1%227 VT TNIE, 1FE
MNEODENDIT I —3ETHEELTCLEY L85 E
2B Z 5,

ATy TR § 3 L OVEE S REPEAE 0 O BRI,
Masters' OF L TY X bk 4 L2, F— BASIC (5 1il)
WCEBEREBTOT 0T AERNTToT,

3. HBRRUEE

3.1. MBI EEROE A AT REtE

VNI 1IOoDEDEL, DFV, 1KRTRIETH
HEFELLEIELTWADT, £TOHEAN 1 SO
TERIRBEN ZIE L TND L BRED D ERE L, [T
5] [8bb b0z [TERV] EWSEFER
FEOFMiEZEE LT, 7y Fvr 7 5 2B NONEFBE
RO T s B EBITE Ak, FhicH LT, EHE
FRATEN Lz, X 313% OWITH O EAEOZE 2R
LCW5, 1 KFOREAMT 12.38 &, 52 KL%
EHELTELIKRTHY, £, &TOHEHEL0.5LL
FoBFBERANETHT-, Lo T, ZNHOHEHXH
EMAELS, 1RIEMDBRDONEEZD I LR TE D,

Iz, x TREZHOTCHEAEORMNZITo7, 2
1L 0 DIFAET D HIPHA 0. 3 MIFRICIX 4 L, FEEICEE
NBEEAK L BT =Y — Rl S HEE & 42 H7HE
BRDIZ, T L, HIFHED 5 R OEHA L x 4
MDEDOTHENRE LN " OB LIz, LER-T,
Bk L2 K72 HERE RO R o T D, x Pl
BHEZR2IZR L, BRIL 1 %0OAEKETHE
ERHBLNTDIX 1 EHEORT, HMREAEIIRGLE
ZAHIENTED,

ZLT, WHANT AZBERIEKF L0, £ L
T, BENFMEEDREOHE B IIKTE LIl Tid2non
RRELE, 29, EAERI LA LC2HEILT, K&
IZOWTR®D b REEEE T A Z B OMBRER, £ L
T, ARG ICELTYH, HEZT v Z AT 25%
LT, BHXITHONWTRD BTz 0 OMBIREZ KD T2,

NEERE X Z A 2 [ OFHBAFREIL 0. 859 TH Y, BESIFeE
R OMBREIX0.999 ThH -7, DFV, EHLH50E

ENHRDHNTNRT AL THoTH, KENRL, &
RIEFLIRVMETH L EBZX L ENTE, EHH0D
HHEEO RO ORI 0 THhoTh, KENRL, HE
DIEBIEIF LRV ECTH D L EX D52 LT
ERA

I

13.00 EHE
10.40
7.80
5.20
2.60
0.00

J | 1 T T 1

HFES 1 2 3 4 5

K3 REFIZKIEFENZE
#2 BERE

no. BEA X 21 x1) BHEHE 32 |
1 |94 K7y TE—Say 4014 8
2 |EosFEIEL 7.236 11
3 [BOHIREEDEE 1.357 12
4 |REIOBOEHEEAEY 22.181 13
5 |[RU4VTDRE—K 12.510 9
6 |FEOER 8.228 11
7 | R=DFEHETIAIVY 11.704 12
8 |[RTvT (BhE) DER 21.238 9
9 [RORY.ES 19.423 10
10 (AL OHIADE~NDAELE 15.510 11
1 |[RAEIORDEAHL 17175 13
12 [BofaIEL 8.086 11
13 [#BF-fAloBEAHL 19.838 13
14 |#BFLE~DEAEDVRY 17.548 12
15 [ EERDEITLHEI~DEER 12.221 12
16 |BFEHRA~DEDEH 29.110 %% 12
17 [BFE2BEQI(3VT 10.663 11
18 [ EiADEEA 12.795 11
19 |BF-#0 ELEDVRY 19.632 12
20 [R—=IE=HTIFE-EDIT+O—X)L— 8.193 12

3E1) %k P<0.01
E2) HIFENSKREDILIEBRW-OTEBREIFXZNICSELTEDLS

Fio, HESN 0 TFE S A ERMB0.360 (P
<0.01) L7, 2FD, AL L BICHESTHT
b5 IHROEBREN Z 0 NHELTWHEEZLDLZ L
NTED, £, T2AR— LT OREME OMHE L
0.627 L HEREE (P<0.01) ZmRL7z,

32. ATV ITRE#E

K 3IROOENT AT v TR & 2 OHEE OFE U
MEAITERVLLIELB bRV, ZLTIE
Lo EbWnxRW] Mo [TED) OBT Y —HIITR
L72bDThd, [TA LV RT7 vy TE—vary) [RT7y
7 (BhE) O TRORY i) 132 O R/ HFH
TR, HRRHIRA S T TELL LBV
W] EWIRHIBIEE A E R ST ERDIND, EL
T, KEAD 2 20RAT v 7REEN AW L, [U
AV Ty T E—va ] [BOHAOBOEM & HEY |



HEISEERICRDHRDOEBET+— LD E BT E

=3 ATYTREHELIZELE

[CELNINSIEELEENZ AN

EE5ELVZBNIASITES]

no. HHE = AroTREE | BESE | > o mMHE | BEmE

1 A7V TE—a> 2.157 0.253 0.861 0.394 [
4 RxEloBiDE EEAEY 0.627 0.184 1.535 0.334

14 BFLEA~D EEADUVRY 0.589 0.182 0.926 0.273

8 2Ty (BhFE) DEH 0.985 0.188 0.156 0.240 |
18 AN Eeh -0.484 0.175 1.499 0.273

13 BIF-BlORBAHHL 0.170 0.176 0.820 0.246

10 BAEDSRIEDE~DAKEZE -0.077 0.175 0.822 0.237

12 |BRodhiFEIFEL -0.503 0.176 1.233 0.251

17 BIF5EBEDEAZY -0.412 0.176 1.077 0.243

7 R—ILDSFEEEFTHAZD -0.500 0.177 1.052 0.239

20 R—IILZERFE-EBEDOIT+rO—R)L— -0.797 0.181 1.096 0.234

19 BRSO EEADUVAY -0.917 0.184 1.027 0.227

15 AT LEI~D[EER -1.083 0.188 1.177 0.233

9 EDIRY EIF 0.692 0.182 -0.619 0.198 |3%
3 BED R LG DEIE -0.943 0.185 0.983 0.224

6 FEQER -1.481 0.206 0.838 0.208

11 RxAEIDREDBAHL -0.619 0.193 -0.378 0.182

5 RI4T DRE—F —-2.055 0.241 0.771 0.199

16 BFEAEASNDEEDEHR -2.351 0.267 0.654 0.193

2 ol FEIEL -3.747 0.461 0.779 0.193

A1V IEBEOQIERIFR Ty TEREE O FHIEDRIE
FE2)XENFEEEENEFEML TLNVENWIEETRT

(T 20~ EEOORY ) R lixm<, mushs
REHTHY, W, TFodiFdEL) 75 J5m~
DD TR 4 TOAE— R 7 EHE<, %
< OEDEAEE AR/ H Th o 7=,

33. BRANDBEENFHEEDHEE

ST, INHOHAMNSHMADREIIE 0 2R D 7=
OIZIE, B OHE BISEERCEBISEET LTI, KR

BORTIIG U, %38 — 0 Z L ICIERIE R ik &
HWTRDI, Zhix, @, arva—2Z2FMHLT
LOFEBIITRD 5T, EANTH D LITWVRRU,
Flo, AIEONRE — 2 OfAEDEITHERRIZE  AFET
DDOTENENDNRE = NIKT D0 b LOFHR
LTHELZEHTEARW, LA, B4 T T /L (Rasch
EBTNV) OFHETH D 15803 0 HEE D+ TH D )
EWVIOMEEDN G, GRAO 0 RO TE ZENTE D,
TOTHILICKY, —ETRTOBRICKT D 0 &k
HTHETIE, T ar Ba—¥ &b Tb 0%
RKODZENTE D, HFrlogE, BRI HS 0
DIE =B VDO TEAMTH D, £413RkD
I 0 LBEORIERTH D, BHFalld, TEIE 28
ELHEDBWNZRNT LA, TEZ2WE0oRELT, &
HH A G Ll m & BEREEM 0 & OXbIS 2R LT
b, EL, HAEEEHANTODLOT, AitEN0 AL
A OV TR D Z ERTE ARV, X4 135 S HE
TE SN L OBfRZ 7T 7IR L2 D ThH
%, HIHM TS 20 EMRN TR L, FHNR L ~r

R4 FRAGENFEECHER

FRED 6 1EERSE
1 —2.465 1.100
2 —1.970 0.816
3 —1.659 0.683
4 —1.429 0.601
S —1.246 0.544
6 —1.094 0.501
7 —0.962 0.468
8 —0.846 0.441
9 —0.742 0.420
10 —0.647 0.402
11 —0.560 0.387
12 —0.479 0.375
13 —0.402 0.364
14 —0.329 0.355
15 —0.260 0.348
16 —0.193 0.342
17 —0.128 0.337
18 —0.065 0.334
19 —0.003 0.331
20 0.058 0.329
21 0.119 0.328
22 0.179 0.328
23 0.240 0.329
24 0.301 0.331
25 0.363 0.333
26 0.426 0.337
27 0.491 0.342
28 0.558 0.348
29 0.627 0.356
30 0.700 0.365
31 0.778 0.377
32 0.861 0.392
33 0.951 0.412
34 1.052 0.437
35 1.168 0.471
36 1.305 0.519
37 1.477 0.592
38 1.714 0.718
39 2111 1.007
F) BRIFTTEGDIZ0R, TELLELVALN E1R, [TED

F2RELISBEEDER R
F2) OmEFHRITHETERL




2712 BENHHENE(O)
1.627
0.542

-0.542

-1.627

#a
-2.712

S P T B R R U A P N . U Y v B

2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38
M4 JFRE0 EDEER

TGS OISR U TEIUE ERES R XN L 72
WOIZKT LT, @ADL~V TIIEe I Eom i
ELWZ LAERLTWA,

3.4. BB

M5IXREANSRDT A FNOBEREKERLED
DTHDH, HREBK L IIHEORKEDOEH I ZRLIZHO
T, ZOENRRKRTHONIEHDHI1TE, TORE LD R THE
HEPEEOHEERENE W L 2R LTS, SEIOT
A NTHE, RMED 0.430 FHEDIEDE T o7z, 1EH#]
BORKEN 9.292 L7200, ZIUIEEMEREICE T &
0.903 (272 % ® 0 g g (SHEMARER 0. 85 ISk
T HEMEIL5.66 THY, ZOMEE B /—F 5 aHkIT
B -1.0056+ 1.5 THDHDOT, Z O CEHEMELR
$0.85 LL EOHEENFEEEEZ NS, DF D, R
EoH, ZLT, ZREVOPENTWDIHEDRNE X
DESEBLSHETRTHY, ThbOENDOFEAZEEL S
AT DR THLEEZOND,

0.430(RKIFHMEZTYT 0)
9.292 7

LR

4.646

X5 FAMEEREZ

U

35 WENMET+— LB —b

THH IS E M A AV <L, R B bk
K VREN R Z RDIZ D, TXTOHEA &b T
B REE R RICT DHE O A A EEIR L CEET 5
WISET 2 R RO SRE0T, XY 3 ORI AR
AfECTH D, LonL, EBOSNET LM Rasch T /LT
bHZEnn, RNV arEFALRL L BARRETHD
NifER%E £ L0, LVlifET, FERHWRTEEZITS 2
ERARETH D, K6 XFD L) 2S5, Zhu and
Cole™ ZBEBINMERS NI BIIET +— 2B W > — b
THbH, ZDO— ~EVisual BasicllkoTCrm s o
LER, BEAREIIKBLTWD, ZORKO THHIE
X 4 Offith & Al & 2cH L, # 3 OHEE OIEERRE L £
BT MZ b D TH D, PREIEAT v TR %
F—REETeYy NLEHDTHD, MHPOAIL [T
TRV B TELLEHLWVRARN] ~DRAT v 7R
B, OiIx TEBEo b nzzny) o [Tz ~DXA
Ty T REETHD, 2L, AlTE3OFEBEAE -
ETHLZLZRLTWS, LT, EEITkD LT
REJJRFMEAE 0 0 3 2 - ARl il D W3 L AEHEIR 227 & Ko
BN EMN A EZ R LTV D, EEE 0.5 XFEHE(R
EHC, A (B Cnd), B (%), C (H->TW5)
DI L TN D,

FT, ZOBWY— bR REICH DFHEHEEB D
WT, TEE6Eb NV HHEIFADHIZ, [TED)
BHEIEIALOIZT =y 7 B2 T (TIEHEZBY
DELTND), IRXTTF =y IRl &bolh, Fxv
I DORERZ D, ZOBENRT A MERERD, RIZ, F
H Ol T A MERN D LA O R E RO, &
OHEN HRRICERE R, R E ORREHDOT D,
Z DA RINTKIES S 2l L OfE Re I REE 0 & LTk
HDob, LT, TORZENGEBEIC YL T - M
DIERIAE CTHEMRZHI <, WEMIT 3 AN DD,
TEA ORIE T EHEE OIERERRZE | 7 D CHI W o FF A HiH
LHIRTZENTE D, FREDOAT v TR B0
T, EEBROLMNILAREATEE, A MR ATEE &
D PRI FTFAFEN TEF IR IO Z L1 b, B
OFfn - RO TER AR TIE, Nl & & ©ITEEIReE
O FHEIT AN 4TS 523, Dohrmann” 7 & 23 &4
THEI, KIREV LB IROGNEARBICERTEY,
BHREIC IR ER A DTS, Fiz, NTUF
HEREFD L, BROFMEAGETE L, EHoFE
WL A ZE LT HXEHMIE Z O & 5 R A BB L
TITH 2 EMTE B,



2 OB BIEL

16 ZIFAHHADBOLH
5 24 OAE—F

1 RABDEDBAHL
8 FEOER
IROMBEEEOHE

9 ROERY LI

15 LEO BT ARI~0EE
19 |- %0 LEOVRY

20 R=VERIFLEOTHD-AN— A

1 R=LhLFERT ALY
1T HFBBEOIIY
12 RO L

HEISEERICRDH RO ET+—LOE BT E

ERER I i

FRER 4 m A

]

=30 -25 -20 -15 -10 <05 00 05 10 15 20

p—

25 30

A

A

0]
0]
A 0
0]
0]

10 ZBEDLAHDEADHREBH A 0

13 RIFEBIDREALL
18 LAOEH

8 A7y 7 (BiE) OfER

14 ZIFARAD LIEOVRY
4 RRBIOBOELEEY
1Ry TE=VaY

A
0]

A
A

0]

A

A
0

—

2 OBFRIEL

16 RIFHAAADBENE R
5 294 OAE—F

1 RAEIOROBAHHL

6 FHOER
IRORMHEEDHE

9 BOERY LI

15 LEORITHHA DR
19 BIF-&0 LEOVRY

20 R=\ERIFEOT+O-R)L—

1R=hSFERTI3VY
11 RIFAREDAA3VYT
12 RofIfIEL

0 EHBLATEOR~DREBH

13 B BID R BAHL

18 Lk

8 277 (BE) DR

14 B BEAD LEOVRY
4 RREIORORHLHEY
1 94UR7YTE=Vay

FRER

C

B |A

FRER

A

C
FRRR ¢ (

A

A

A
]

=30 -25 -20 -15 -1

-05

e |

0 05 10 15 20 25 30

0
0]
0]
0]
0

A

-30 -25 -20 -15 -1.0 -05 00 05 10 15 20 25 30

408 -

BH#E

408 4

-30 -25 -20 -15 -10 -05

0 05 10 15 20 25 30
RHE

Kl
30
2%

20 J

8

0

-40 =25 20 -15 ~10 05 00 05 10 15 20 25 30
X6 HEET+—LEEI—

F) AKX TTERL A TEELEEVNZLEL DRTY
THEE, OIlX NELELEEWLZHL] D [TE3)
DATYTHHE, AIZEHENDIE,

AEBNTLNS B: EZ@ C: $-oTLVS

3.6. ZWIHILIRIZ TDERBI

oMY — bEANT, KTIEHEADN 12 ROFE
IR OGEOZWH], X8 13580 28 KOER B KD
Pl AR LTV B,

M7 O%EE, 3AOBEMROFICAEOR~—2
GERR) L4f@oa~—7 CRER) Bbd, ZiUdA
T TN NS 2 BT 2 7 2V — DITLH 50%
Th D ExE TN R EREORE N Z — 2 Th
LR ENTESL, 12720, TROEY i) T
X 3AMOLAMNCR~—2 GERR) AV, 3ABHIC

K

30 4

2%

20 J

6
0

=30 -25 -20 -15 -10 -05 00 05 10 15 20 25 30

X7 DY —MLEZH6 (ERELE /R 12058)

) @ARXZEDLANLETELTLDIKE, OAXELT
LWVELVRRE, D HITE6 £R4R,

H~—7 (CRER) MRb0, WS4 — TIER,
Lo L, ZOHEHBAKRDORT v 7 HEE DS EFHR Clxe
W E BT IR, EOFRRIMEN FEEN 2R 72 5
EEZDBNDDOT, BT LHRRRRIGNZ— )
DITFTHR,

X8 DAL, 1FEAENIABROM & LEMICE~
— I NRbDH, M, ULV Ty T7E—va ] OH
BT, 3ABROAMICE~—7 (ER) BHDH0, Z
BT RERIC, ATy TREEE BRI TR L TWDIHE
ThbZ Lnt, EEMIIEZ ORI GES EEE
WS T ANEIZR D EB xS, 72720, TR



ERER é

A
w85 N

FRER

C|BJ|A

FhRR 9

C|BJ|A

=30 =25 -20 -15 -10 -05 00 0 15 20 25 30

2 FOIFHIEL

16 RFAERADENEE
5 2945 DAE—R

1 RABOROREAHHL

8 FEOER
IROMEEEOE

9 RORY LIF

15 LRI ARADEE
19 R -#0 LEOVRY
0 R=NEEIFEOT+0-R )~
TR=IhbFEHTAIVY

11 &P A8EN5430Y

12 RO EIEL

0 EHDSHHDRADKERD
13 R BIOZHAHL

18 LADER

§ A5y7 (BiE) OfER

14 FIFAHAD LEOVRY

4 EREOROEMLEEY

1 I4NRTYTE=VA

A

o ®%e

OOoOO

>ip |

0]

oo

0

A

0 15 20 25 30
REE

o=

=30 <25 -20 -15 -10 -05 00
408
35

4

30 4

2% J
20

]

0

-30 <25 20 -15 -10 05 00 05 10 15 20 25 30
X8 i —hkbZWHH (FRER. Fm28)

E) @AFXZTDOLARNILETELTLSIRE, OAIFXELT
LVELVREE, ZofthiERI6 LR+,

DEDOEEHRH L1 7201 3 ARBO LM b b 5,
H~—7 (RiER) Thoio, THIEHEM 28 ITHEY
T HRESIREVEML 0 = 0. 558 THIUE, MK [T&xD) &
W) Rl CZ it LR B 20T Ch D, Lo LIEEIT
L TWRNWT 2270, Al 5O JRR TR 722 BOG
RE =2 BRLTNDZ EIC D, JRRE LTI, A
VI ENBIEFTA VT A RARDL DI b LT,
TELEXZO LD 07 - EBERBRARRE L Tz &
BEZLND, bL, EIRRPARLTWLET TH
iE, £ X5 R fREE{TV, EERRER A B S 58
EPTBRETHAH, Flo, 2O L5 =TIkt

I

LTHMERALNZVNDOTHIE, FBEHE EORE
R EEHOEHE L E X RTERLRNTH S I,
OB D X951, AFFROMRRITZ O KD RfEE
NG ROBEEDBREORE A T 254, EAR O
HetA B 2 DR AT b0 L EZ BN,

4. FED

U

MBOEEED 7 4 — D EFMT D7 A RN EZERT
B0z, hHEEORE R 160 4 &2 X 5RICT = AR — L%
FOREZITV, £ ORROHRAES 20 HE OBMED A]
Ha [T&n) TEbLLEb xRN [TERN] 20
D 3EBECHA Lc, ERTMROBEAAEOEN S
DOF —HIEBHEWVICHEEERE L, 1 RITOWEE -
TWeDT, ELICHBNEEmAZBEA LT, RS
T A B LRENRFEME A R D, THEREBRIL, FEMA
JEFE RE TR DI, FEAKMARE S, 232, REHEE
EAFE 2 B K HEE FIREZR A BIE L, 0 BUG
ET VAW, ZRODOSRERPBLLTO X 9 ek
HE1G7,

1) A2 2 8 SITEEARD B R 2 12K & L7z Al
RN T A Z OB E <, EARITKFELRWIEA
NRIRABThHolz, £, EIELIZ25E S -HE
HEEP ORI 2 IZ kD bz 0 oMb E <, HEIC
KAE LRV TI R EE T o 72,

2) KD BT 0 OFMBIOFHMITITA TR EZDHD

n, KD BT 0 1R & S BT D RE ) & JE

LTWdEBExbN, £, T=AR—1&TFOH

EMEE BN E S, BEREZUELTND B X

biLd,

0 HANGR DT A MERBEENOHLNED,

FENSRLLRENOFm WL~ L TRKERY, Zh

OO THMAZZBTHOICH LD TH-

7=,

B%IC, fRBIORIFEEE 0 #RKD, I5IZ, X

D ERNRBEEY £ — LB — N EREL, %

NoEOEHEER LT, Zb0FEFNL, HEIG

BB BREE T + — L OFf - BWICATH D

kxR LT,

-
—

N2

51/ - & X

1

~

HUIRE (1999) ShIEOBKENMED EEARHNE O .
H AR ESAE 49 AIRE S 424,
2) FHNGE (2003) HhE > 26m A O BLEMEERE . L



HEISEERICRDHRDOEBET+— LD E BT E 9

JIRE « AR—YZHZE17(1) « 1-8.

3) FHIEE (2005) HEHISEEERIC L 2 EERE OHIE .
WHER « fak, pp. 105-117.

4) Baumgartner, T.A. and Jackson,A.S. (1984) Measurement
for Evaluation in Physical Education. 2nd edition,
Wm. C. Brwon Company Publishers : Dubuque, lowa,
pp.119-124.

5) DeOreo, K. (1980) Refining Nonlocomotor Skills. In
Corbin, C.B. (ed), A Textbook of Motor Development,
2nd edition, Wm. C. Brwon Company Publishers :
Dubuque, lowa, pp.67-70.

6) Dohrmann, P. (1964) Throwing and Kicking Ability of
8—year—-old Boys and Girls. Research Quarterly 35-4 :
464-471.

7) Gallahue, D.L. (1982) Understanding Motor Development
in Children, John Wiley & Sons, Inc. : New York,
pp.207-210.

8) Harris, J., Laan, S. (1988)
Applying Partial Credit Analysis to the

and Mossenson, L.

Construction of Narrative Writing Tests. Applied
Measurement in Education 1(4) : 335-346.

9) Wi (1989) #LAtH A F7 > 7 . it © B .

10) it - AT (1988) SR K ONREICIS T 5 A
EEB R RE D B L & EAIZBI T D h%E — A,
Bk, BOEBAE OIS L KFEFIE 33 0 27-38,

11) Koch, W.R. and Dodd, B.G. (1989) An Investigation
of Procedures for Computerized Adaptive Testing Using
Partial Credit Scoring. Applied Measurement in Education
2(4) : 335-357.

12) Malina, R.M. and Bouchard, C. (1991) Growth,
Maturation, and Physical Activity. Human Kinetics
Books : Champaign. pp.178-183.

13) Masters, G.N. (1982) A Rasch Model for Partical Credit
Scoring. Psychometrika 47 : 149-174.

14) Masters, G.N. (1984) Constructing an Item Bank
Using Partial Credit Scoring. Journal of Educational
Measurement 21(1) : 19-32.

15) fAIfFAT (1975) HRE ML 67 FEERY: . H
EERE . ML, pp. 141-142.

16) A 1T (1982) (KjD%EE. WAEFE
pp. 45-67.

17) EAHLE  SEREE . (1982) ShIROFR—ns R
U v THERRICBT D a0 E 3) BEERXOF
EE bL—= 708 RERFE L0 111 — 124,

18) dAfAE (2001) BLERAVRHMIC & 29 R o EEED

HAL,

FEEE . E AL R ERR ) DR
pp. 61-69.

19) HASFIE « BOALBLE - ARFREH (1987) S OB
TERRA D FE 3 & 2 DFHIC B3~ D098 . LI R
FRERVITEALEL 10 1 157-166.

20) Samejima, F. (1969) Estimation of Latent Ability Using

IMER . O,

a Response Pattern of Graded Scores. Psychometrika
Monograph 17 : 1-100.

21) Samejima, F. (1997) Graded Response Theory. In : van
der Linden, W.J. and Hambleton, R.K. (Eds.) Handbook
of Modern Item Response Theory. Springer : New York,
pp.85-100.

22) ZHhlE (1991) THE RSHGR
HiRZ © B aC, pp. 44-45.

23) BB RFAET LEFIZEE  (1974) 1TEIBIER L
HEERE )T X b DA TSR OEB R DR . K
BENRFERE LEERTJEE . pp. 1-45.

24) HRHPILRY: (1980) HAANDEKIIEEMEE . 55 3,
ABRE AR B, P 450.

25) EHEFHM (2002) HHPISERRAMR —7 A M &
MEDORF— . FHIBEEE - 5.

26) Wickstrom,R.L. (1977) Fundamental Motor

2nd edition,
Philadelphia, pp.59-90.

27) Wild, M.R. (1938) The Behavior Pattern of

MEL IS . RO

Patterns. Lea & Febiger :

Throwing and Some Observations concerning Its

Course of Development in Children. Research
Quarterly 9 : 20-25.

28) Wilson, M. and Iventosch, L. (1988) Using the
Partial Credit Model to Investigate Responses
to Structured Subtests. Applied Measurement in
Education 1(4) : 319-334.

29) Zhu, W. and Cole, E. (1996) Many-Faceted

Rasch Calibration of a Gross Motor Instrument.

Research Quarterly for Exercise and Sport,

67(1) : 24-34.



