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Work-life-balance for Athletic Trainers

Sayaka SHINOHARA
Kyushu Women’s University

Junji SHINOHARA
Kyushu Kyoritsu University

ABSTRACT
Job characteristics of Athletic Trainers, such as long work hours, inflexible work

schedules, and frequent travels tend to make the “balance” between work and life
domains difficult. However, the issue of work-life-balance for Athletic Trainers has
not been studied in Japan. Drawing on research on work-life-balance for Athletic
Trainers in the U.S., this paper reviews conflict between work and family domains
that Athletic Trainers often experience.

Key word: work-life-balance, work-family-conflict, Athletic Trainers
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The Lifelong Learning Pioneers (Part 3)
—Nakae Toju and Ito Jinsai—

Nazario BUSTOS
Director and Professor, Lifelong Learning Research Institute Ohka Gakuen

University, Toyota, Japan

ABSTRACT
The final purpose of this series is to present the life and the educational ideas

and activities of nine great educators of Tokugawa (Edo) Japan. I have selected
them based on my research on the Lifelong Learning Movement in Japan for
almost 20 years. All of them should be considered as pioneers in the development
of the lifelong learning concept, aim, meaning, practice and ideal.

The nine are well known in Japan and some of them have an important
international reputation. Eight of them are Japanese nationals (Hayashi Razan,
Nakae Toju, Ito Jinsai, Ishida Baigan, Motoori Norinaga, Hirose Tanso, Ogata Koan
and Yoshida Shoin) and one of them is a German—born physician ( Philipp Franz
von Siebold) .

In this part 3, I will present very briefly the reasons why I have selected these
nine educators and then will enter to describe the life and the educational
activities of Nakae Toju and Ito Jinsai and the importance of their schools, which
became the famous Toju Shoin and the Kogido during the Edo period.

Key word: Edo Period, Nake Toju, Toju Shoin, Ito Jinsai, Kogido
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ABSTRACT
The purpose of this article is to understand the number 673rd Tanka of Genjimo-

nogatari by adding a new interpretation to the 49th paragraph of [semonogatari.
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ABSTRACT

In this paper, we discuss the ways in which the University Lifelong Learning
Center should change in order to realize a permanent learning society. What is

needed in our difficult times is a university which is able to prepare continuing

learning minded people at the time that becomes the center of its community in

order to offer lifelong learning opportunities

The university must also become the‘center of the community’ and make the

students to participate in the solution of the community problems and in this way

to gain credibility from the citizens.

Key word: difficult times, permanent lifelong learning society, center of the
community
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A Draft of Lecture Notes for Public Lectures “Regional
Development in so called Yanagita Folklore.”

Fumihiko USHIJIMA
Profesor, Division of General Education, Kyusyu Women’s University

ABSTRACT
Kunio Yanagita (1875-1962) was a government official. However, he always
realized the necessity of the mind of independence and judgment to be cultivated
among the people, who should be the center of the liberalism economy and parlia-
mentary system.

Key word: Cultural Anthropology Modern Japanese Thought (Ideas)
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READING YAEKO NOGAMI AS A LIFELONG LEARNING
ACTIVITY

Keiko OGIHARA
Professor, Course of Principal Human Sciences, Department of Human

Development, Faculty of Humanities, Kyushu Women’s University

ABSTRACT

Yaeko Nogami (1885 - 1985) was born in Oita Usuki-cho (now Usuki). Yaeko,
with its brilliant intellect, lived through the Meiji, Taisho and Showa era over a
century. In addition, Yaeko was able to be involved a lot in the unique human
trappings many of the Modern Japanese. In addition, Yaeko was staring at the so-
ciety in its serious qualities. As a result, Yacko was able to draw in-depth works
the upheaval of Modern Japanese. Work of Yaeko Nogami can be said that the
thing that is suitable for reading as a lifelong learning.

Key word: Lifelong Learning Activity, Japanese Language Education, Women Lit-
erature



48 BEEEE L CoW BT odiE

XU ®IC

B R IEARS Y 2, HE/NFICA =R, v oRL L LC188564F (HiA18) 5HE6H K
AHEFH AT (B ©7 v F—% v EMoAIERICE TN, RER K v, B7E (o
B BRER) 2303, 105 CHIF S ESANARICAE L, TRARKBUC DWW T NEHKYEE &
EDOHAGMCE 2 EOMBE O\, FERIIBERREIC OV TIHEESEZIRY 5, 1900
£ (HHIB33) 14T ER L, AR MILICH L S U CHIBHHFIRICE - T HIB AR ERN A
L. 20 CHEHMAM T O 8B —E L 55T 2, 19064 (WHIAR39) HE THHE: 1o, a1z
WHIAD T2 RE—F2 N0 L2 o BY TE2-EFOFiE b 6 95, BUEMAOOHEZET IR b
XA IC Ty 2L Ry 2 =2 EN\ETE L TERTE2—T%, DR, TR M X Ry 203
o Thendig TH/NSa TER REI IR XAT472EL CUEB X O SimiGH % B L.
WS 5 ETHEOMERE L TIERT %, 24i%. 28i%. 32 CTHIE L. EREIIHEREEIZ T
A Z ) 7L, RIEE I ROR PR CRER B . SRR I R B R B
FHehh, RRELTORBORL T, RESBIEBOR AL T AL - S5 ARAERR O
O, "ZHETHIHNCE T AR THIL, DHAZEEL T3, AW & 8I6054, JLEHIR O K¥
FHCEDP SIS GR I LTz, JE4E, FU < AURFHRICEOEATE % 3% > T 82 E o it
E DM DOFEEEE DD > 72 Z L D FHMK-ITHERKIC X > THIA L %, 2 93004 ) 23THZIIT-
B Band TR ER Y & L OEEEIE» S TIIT S N (20024F), F 7o, BT N SO
Wik, AR IO (FRIEAE) PBEINTW S, FIFTHICIEERO %2 8ok L 7%
TR D B, 19854FE (HHFI60) SH30HICERE D= H1TEK ol Bt E KRFEFLEMR
FRA, ERTIEEE O HREFICH 5, FIEIIK., HE—HTIOOK TH o7z, UL RHERTETHOH
aos Ty BRiE 24y 21 CAIGEIE19864FE~ 19914F) ICA->TWw3!,

1. BES—BREIRETF

AT 145 T LR UBA A @ RN A U SR 2 252 L [FIRHIC [RGE oo By 18 —Hf (1883
fE~ 19504F) LASHET %, E—H0E, BEEIIZEE - JECEE T, 19204 (KIE9) RBURFHIZ.
19474 (HEA122) ME LR 5, A XY AHEL ¥V 2 v HUED» SROMIEICT T4, BN T
BEDM R X O IcD & o7z, 19504F (IEF125) 2H23H66% CIEET 2, FHEIC TRE—FgE &
Gy TREOMIX L6, % EDVH 5, T DREEVERE LypEFIAEDHEE o7, 2% LoE—
BRI AT R PSR sC AR 2 B L CB D, FEDRAFREN (18834E~ 19664F) 4%
I (18814~ 19464F) & &bz, BHMA (18674~ 19164E) IChliE L T/, IMEFIIA D
KX 2 K2 TGO DIREZZ ) 52 EENS, BETIR TOFREHELEINZD B
LW ESE R B ZFHRICHA T, SCEDTIREE 2 LTI -2 DI3EHMAEETH S, b L
HOWE, ETHHDIEF RSBV FHL ZEEPHRI VW, LMLk s, ERAEIFIZFAICI
SHETRLTTAEP NG LB LT B0, IETFOER~DE LYY FT %2
RKEEIIEATITo7DTH S, WAMTO—AL L TE AL L/NHZEL G TIEH - 7D5,
N EEROLBIPETICZOWEEED . ASEHROMECH LD TH S, BETOXFTDH
—DFERFRIWATIZRL, KRB ThHomt i b, 20Hb, FEFRELIELITEL K-
L. BEOLICEDOTREE AP 7B —Hld, YR E L TEMAR =t F—v vy 72F o8 METhH->
Too MVETFICE 5T, RE—I2E8 2 EIMERE L TR T 2RELHTH > 72,



LHEYEME R VY KB 2 1 5 49

WHWSMAMT T OEHEDOEE D DR & INREEH S EAYR->THRZ . 2 Efipics Lt
PEEEZ LT N, IEXEAFE, 20U 20 B R, A, wowIicHIlT,
HiC, BEARILZLLH- L BEGECAXEHLVET, —REZNSZBE/BTICILAVT
LT HEICEELDE LI LT, BELAVTHREMEZ Z0a0 Rl L
o rncEs, (TEEWG) °

FKE OB T, WETEREICHD L6, UKD - & HEN Y — MEFTH - 72ilh
Fa U THERBEDL X ZAZESITWINT 5 2 L TE -, WIO—3E (18724~ 18964F) (X 7RHA
b (18624~ 19224F) DHEZEICZ X 2 ETOFRNE TR T 5 2 L SR L 722, IETIE R
BB R LR O RAKIRICHED LT, 2 0REH AN TMEER E Lotz
— P OMEFEICEHD T2 DTH B,

g, KigEo 2 L IFIERFICECH->TED £9, Z2id, FRIAFE L BMOREICHE > T,
BLELIHEFOIIIANMI->T0ATHAITF EIF, EAZEFr0IEZRABELTRT, &
RUFFEIC, TrHIFEIOIEMDTEN LD, Z0UBE I VLIHERZ T L, 2 LT,
BENBEIE Lo/, BEIABEILEDL, ZH9WVIHILIRIEY—FE2, LWAHNVA
L LT e, (B0 -n ) ¢

Z LT, WETFIE, RE-EZ2A L TEE THE Z2OICHATHLS ) ZENTELDTH S,
BHNED D DY u VI EDFH /N Z R L IATE O FLUITEL I D TH 5, WETIX
TR THHRG ) 130 RERICES 2 D sz P> T 323, MO BIEFEZR TS B L W
PLEEIC S N5 RIS, FHOEO/NRZIDLITD B> T 2B ZEOF 2 LIEFE U T
DD D D,

THHIE ) ISP L €, T2 & Z2hdds, ZOEMOIEFTH D, WEDWAELE VI HDIZOWT
e LFHPNLTHIZ, 1BEAE—A—FLEU RO BEIIEVLDT, B ZEoEREInTw
ZFMOPTRIROELEVZZpEBOET ) "LETIRRS X912, 202 22 Z DK
PR U TR D37 U 72 BlWID3, B OLMHEAERE LisEF2EA B L 7D TH 5,

2. BERACIET

¢ﬁ%$?%®%ﬁtﬁﬁi%ﬁﬁ@E%EAE&LT\@@E@Eé%%&tfwtoﬁE®%
TR, SFHEE (18784FE~ 19354F) | ZEREE. /NE Bl (18844~ 19664F) , FRHEFE (1881
E~ 19494) . SiERE T (1874£i3~1959fﬁ) ARZETE (18824E~ 19364FE) & 237, AL
%m%iﬁat%x/ﬂ—%m_%i?imﬁfkﬁwr%hj%ME_Eﬁ\Ew%waim%
b oo, 19074 (HHIR40) 1HI7HY EA\ESEE ©H 2, THE LEHE>»NLFRIEE, HET
2319664E1 H 14 H & H B o st A L3 o S e DA AR HE 4R R0 @i, CO B L T3,
FHEZ O U, O I HFTRALZ 020 2, BERGFEEBA & /NHR O e O EERRE D
ZICORHIChH -7, H O B/NFANDOREAPRIRZ D AT Tl WHORTEDOHMEE THE, &F
C%4 Pz b omdto THEE G AR — L2k 8wz 5, Fitfdicbbi>T
KREFIHRE SN TR, ETOERENGE %2 X2 5 LD S 12Wa OB E 3 ICHE-> T\ iz,



50 BEEEE L CoOW BT odiE

B

— JERICTHDLDDOMERD . AR L HE LI O LD, o TELOEIC AL E o FH
L

—  JREBICELE LM E 2R RECOR IR IC RN 2R 5, RO A S LA~ i
So AXMRSRIRENEL 72 2 XHLOA L, 2EOHIZRN TS,

— L CHEMIIILOARE & 2 RIS TR D . &256EEARGEIC L CHID ST £
MEROMERFLELDRYD, (ROXEDH 2 DI D) RLUBEMIERES L BN
B 297 1B AL O > MEORA T 2BIEICEP L2032 LD bEFHN
bONHKEL L

— B E AR, Mo A E R CAOFEISED ADEVIZ D . B2 5 @RI fE>
TEDPSRTFLTHERZLE IR REICH 5T, KiICHERY Loz 36T

Kz EF I RZZIREESEMHS D, WHOAMIARDADEL B EZRFTHUL W
I A%, HEOEEIAMDH 2O LRI G EANED, FORGIZICHL T,
OS2I H 6T, BEFEGOEFLLEDPRSBR D, FIIRERA N bDR D, THHRE
DIEFEIZS XD HERICESTHY T 2 XORROFOEN LRSI 22 HHL

— ENELMIFFE VAT AENOMESERb 0L H Y, rhsbEixcnikh, &
DIEERSIILFHE L TEDLLZHERD, HIBOFEED LXFEE oA EBREIERE L
THEE LIPS TXHFHE L TEELEDIRL, XFFE L TCHEDBHZRED 72 2k A%
FAAINUIRVPEDER LI B 2HIG A

— BEABANE DB ) HEFEARDS D LR EGEE S 2059, B2MHET 2
MBI DN S IS — AR 6 26T, BTE2ESEFLOMEIZE D) ARG Lo
59, ZIWT 23EHRKTIFEED O > IR h TR E EIFRREEA D,

FoA THE & BSRBICHOERIZRM AR D . BHRFIZRE &2 BA~BlER D, B350 <
ZHELZ D

—  WHREOU E FFN B 2 MR T 2 ERIZ O LN 2B % L R L, (i L CTHE DS
DITRIEES 5 > FRICTRL, AMELDEPLSLOFRiER SR, EABOLDEPL N
BIERTH LD, ROWEDD, HEROWE D, EXNDDDEPIFIXEITZRET 2 &
FRFICH A BRI TOREZ GRS > 2B/, ZFLIE

TEINFEZ A (18924E~ 19274F) « ZCKIFME (19814E~ 19524F) ICH LT T& 9 Ff %>TF
EV, RLERICHE D TRATETA, TR ICML LLEATIH DB KETT, 8 T
ZHEARELTHLTIFCDTT, Mzifdr B koL 3, Az IoTT, XL2HTD
TIEHH ER-A,? (19164E8H21H - SH24H 2 A « JCKIEMESEER) L dH 5 X9, WA
B WER L BICFIC 5 2 e 2307, FTFINIIE OBBZICHb 2 SEICREIC ANt hrol, %
U LT, EFRFICR o TABEZ LT 2D TH 5, ETFRIWODE KA %2 ZEIZZ
AL, N2 ELC I ZTOIRE LTHSFD O X H ICKRAEEBICHEIT L, TUEEELTHEELED
RLy LWIWADBEEE D, JEOMEE THEEREZH W, TFEABEDO L D% IIRIZHS
Hby ECIMOADEZINHES T, GRENZES, MERAZRIER. SEGHOMESICHRE L 72, THHES,
BHAETHYE TChud 747 av L, BIFERTLEST, EI0I) T tzEnkhr, £5TH
z#&wjmkﬁméiv IRFERTH B D, BETIIMOORY TEAREICE T2 2 i3k
o7z, RIT Ty (19074F) 2#FHEZZNDWADOHANT TA b P X Ry KBS, BETIFERA
DEZFLZEICRD, WAPSEDONDL I EICREOLELIEZEL, EIHLTHEELVY



THEYEME R Y KB 2 1 5 51

DUPEPLVERLDT S, FEICEEL2E> TR0, iETOMERE L CORZAa7 -
Ttz s, TRAME“UED L, i, ZALLDIZEHEHOLSLRWARBITTN, BEoz o7
EZRLIFLREOT, EKoT, BT, BT, BoTEDBLT, DEME->TWHI EZAFET
WL DI, WRIKD Z ETERVWOTIERWrEEbNE T, LEo, boBuTEUD, JEEK
AWCHIETHTL & )2 LI BETRRAICHAD T —E VM TH D TH 5,

3. HENB) & BTT ERET

PRA TR R B ER & A 7 o e h EBC A R T2, TRAE T EEIERVETH D ETICET
TICTFEL bW, TDTEF, RALL LB 2L TRADLZBEK DM ADIE T > 7=, #
B, 18854F (HHIA18) SH22HA T, MAEM%Z Z i/l Tiloty (19134F) %FliTC
H B OHEZET TREEAHFHEY K LB oS, FRicE by, SCEE 1T —HEm L,
EEINE 272 b o7, 19654 (HEf140) 5H3HME, 7958 TH o 72, fEMICidfhic THREESL ) T
Bty TROWEL, RFEIC TRE) REPH 2, RE-HEEdb L, WIADHL D 5A0RFEE IR
MmO H, AL H65HIZR > T,

"ARE R L CAREMICIEEEZ L 2D D0 TRAVEADST 2, oL ThBIREALZVLHDT
BROTHS ). D ZOMEZNS LR, BZ2IFA L) ITHT 2RI,

B—HR & DOFEIEEN & AIEDISEA L L BN 2D, ETOWEET 20 7 DRI
HY—=% +ay 7L 7 AhY (18504~ 18914F) N T 2 HKIch 5, WETIZY —=rHHIC
2B T7 27 AX =KDk £ 7> - L7 7—DFEOKAEGLEZFR L IV —=% - a7
u7xﬁ%(ﬁﬁ&ﬁﬁU(%%$fmm¢)%ﬂﬁbfwé Wikkow > 7 Btk T, Kk
WERE THOIIEMBHECIREZRMAL 2R 6 5o, V—=rbIZKTI LT
- - :77v7xﬁvaﬁﬁt FFRE M, WETIR, V—=rDHBUE LB Z BT 2 2
THEDPEIZERTVS EZA03H 5, FEERICIE, ETOBROMF L I DIF TiRDy D)
EoltdThs, HMNCHFLSZABBIZOWTIE, KB L ORI CMEL ARk fb 25 S I L
72 EDBHEICH B, LM TN, 27 L CHANREOM2 R RE DR TIED H 4
EBELBPILEEFOLEIREIADH ST, WEFIEZH) I WP EREOODIT T, HETIEZ
DO MG % EH S 2 2 B TR 2, BIBIOEm» 1 I A, STHHOMD ZRTH 5
LR MIEE Lk Eid, EFIENE AT Z S 5000 b Lz, #BBNdmE Ao
WEESTVURWOTARITH 305, #BIHSHFEZ WOt E DM 781803 v, #iETFo—
B 77 v=v 7« 7L bHDD,

WAET- O, FEEI N THIIG - B R EEEM 12, §FEHLnE o0& s o

DRk S H 5, MELERIE TZ2DBITERIECAD Z & L THELLEP AR IRICOVTD
REDELEDFEFTICE D IFO 5N THT, ZOEREDARL TWALIACIZ, O LWL H o7,
L L, NAKZBEEZZADAE L TOREO D IE, B 20T, BLELDEGEWEEIHEA
Tm<%?$ﬁ®ﬁif\:hﬁa®ﬂﬁkﬁi# fitmoT, BV DABEETIDHEL M
EE L, BLDZ EiE, 20U EDHBERGERD 2 TH, K MVEVMED > TE T, HIRE HD
721 PEBRT WS, HAIE, 18854 (HIA18) 2H3HE T, 19274 (WHAI2) =mUER KEZ
Eixot, BARKAOE AT S HF L, Tiou il 2 &4z, TMomM, ClHHES %
R P E & D ICHEAIAIROBEE L 72 5, Wipkld TEIRE L L Tofyy 2Hob L CHOHIHZ



52 BEEEE L CoOW BT odiE

L. BlEOMIICIEKT 2 7850 6 FEIGE 2 >0 72, 19504 (HA125) XfLE=H %2253 L,
19624 (WHA137) 4H29HMLE, TTRTH > 7o, FHFIC TA—=7 WP &bk THEAMs & &
Db 5, WAEFE8KDOHFICIE THIFREDONRE ZIUE EHECHINZ, FEFEL D> TOEY
DPHKD 2 ERBIIHENTLID DD, BETORVEAZERTO AN T EDLS %
WHEB LR ZOREOBS . Fii . £, LD b RIERSCE LE SRR, R AR
WITE$EEZT %,

4. FEFEBELTDREFOXF

T HEDARBIAKRIEZEL THE—-DLRER E VST TERVEE LS, ARETYH, L
DIFE D ERICATT o L WfEFHEZ LT3 o8 ) L HEICE B BaREF L XA 7 2 /NS
7ol PWEFIFEARZ CAINEAOZ R L, DFeiily T332 AoAREZ, TEAH
T CTRIEAMMNZITE %, TRES) CIRRAGREOFE HICEE 2 KREEORE % | 155 & Ak,
T L BOADO XL Z, T#F1 TIEH S DA LR 6 2 EOEEZ [ 5 KIEICHkAHE T 72, —
WEDRUEDERETIFFERAE LD > ANHOEED L2 | JRETIZIHIG - KIE - BHE—FED 4
EOREZP I THY LHOQ2HHD SRS > 7, BYEMEREA T QRS LE2 i - B
FE VO LETHICH A TRIICESEALDTH S, WETORERETHZ TEMALy (YA
Ry P EBEEREEE19224F) TELAN 15 (BB EBE19314E) TRk CAIEENE 19484E~ 19564E4:618) TH
o EFRy (FPRAGRFE19644F) TRy GOl 19854F) I2DWTELET 5,

Ty 13, REARED TOp ) JFs (19544FE) IBA L TARZRBRS v /haiT, Al
DAMZERRZ LI IRE LTHEICEH [ S HhA R, B L 2BV 28R %20, &
Y DOKIBNE D Z TV & TSI = H O W RRICEBREZ BIZZA T, MEORZEBATEEHZ2#K
TOED, ME S Ik > IS X330 TaEXsnEy, ZOESED kI Lo
MzH->T, B 2BR2MENSRBEMZLLOD, EDXIITHATL W), B
2YEETH D,

TERF &, Rilkd 2 HAERBE R O 1850 & oI Y 7V X oo o E» ik, indFix, w5 (o
LEAR) AATPHRATEORKEZRE, TEHATy 3, A&7 Mty 2EERL THOLES
ThdEwvbit, 1920FEROLEDEE K E2HCIEMmE L THAFRICKERMEEZ 5O T 5,
BRI EHATDHLDAYITH > L FHASCERICBMAB L L Ullb ok, £H4FEELTWVS,

PXKR& 13,55 9 [RIFE7e U8 (19574F) #%2H L -BER/NGTH 2, 19364 (IEAI11) 11H T
ey 12 TEROWATH & LTHER, 19374 (IER112) 11H TG 1< Tk, & LTHREL
72boh, EOXFRES eSS T kK 1, FH2iWens, BT TRET L%
TR OFifa & LT19494E (EF124) 1H~ 19564F (WEF146) 10H ¢ TR, 1C#HEFEERT 2,
19484E X D 19564E £ T Ty 12 6 E8icb > THIEEIED» S FIfT S5, BRIPED £ FES) I
HaE U THITL, WiNT 2AEERE =2 EAR L L, & ICBER, &iES HADSZRLHE I
B9 2 N % L8088 € TIRFBTTOWNIBAMPUC S, HAB XOHARADH D X 95 % i Fr e i
25D IAA TR HER MR Z S ORI HTH 5, 2 « 2 6 FifFEo o HPikFric B LALHA
DGR Z M i T w2, TRy 2395EkE L 2 B4E6H~ 7H, SR Lo hEZIM L., T4 %
TRZMIETHE., 72K L 2B bbiTE I THh-> 72,

TS EFIRg 1E, 58 3 MIZaisCAE (19644F) 2ZE L it T 74580 6 781K ICH T T D HHE
Th2, WETIZ THEH LK) 2EHICHL o TERIE=D TTHIky 2HEEHEE, ZORRICEE
LVAIRES THlizME, BEIZOWTRETROTFECHZZ 29 T b, TOREPICEL T,



EHEYEWE R Y —RE E 21 5 53

ZNETHOLBOEZ RSN I 20D &) BIEEDEDH L, ZOIFILX—IT, HHIEFTH
LIEElE T B,

F#%a X, 87D SILICE S £ THEH o NBEEZE L TRE L Lo 2 RBDEMT, HAX
SERE (19864E) #ZH L 72, WIA3S3HE., 15D HIIRIZ LMD & HE DO RFRD2ER - HA L2 EBE
WA L7z, THLwiltk) o2 AMmARAD T, MBZHD £ L#EbDERDOE
75°¥H1)?37b>0:?”%7’»“§m BB OB D42 L kD, 21U, W B DHNIANDBARTH 5 & [FIRF

. EARD SIRA3ERICE L LB TH H %,

BHOIC

AEFZAEIRR O EZ . BAEiiE TRZIpE ) L 72, TMVETFOBEERSIE, £ SICisil
25DTHoT, 8O TXLIE, 96K CHIHEZZET 25, IHEOZEMMIZ TT0RF L
I HEUC S FW D 72 WEMIOBIIERIGE 2 il ) /2o 7, SE T T E 28T (RIGERIR, I
M. 5P Z2Ki0m B DG ETHEL, IR EHEORED KL DR TRw X3/ %2E S i)
7oo WETOMEDR—RZ, —HIC2007HEFEHMK2 ~3 . £ TE5~6KEVIEETH >,

AETOHGUE, 38F D SIDITHRTIE T, FIC62EFBIFEAEHBEHD D, 119D /7 — ki
RINTWw5, WEFIR, 2 oMW T idicb 2 28R - KIE - IBRIRRZE ST Wi &
T, L OHAREHAZE2MENZ2ARICE (D2 2 L3 TE R, MAT, ZOHMHZEET
HAZEHT 2 2 LT, WEIOHARATEHRZESCHD PP EMZH#C 2 L3 TE L, BHET O
7otkgx. iR, ABIE—HOREYO X H1cdimm, EL SO T, BEEHE L TomEIcHEL 2
bDIEEWVWZ D,

T

D R OAERE . TR H A 7 VN 328 B Bl 19864E5 H L HHEW E TR TR
T R BT R X AHR20114ETIH Z S L 72,

P TEHW ) TCEEKy 42885 19644E8H ., THF il 7y 225 A E i R 198442 H
FTip.336

TR HWR ) MBS E

T HAE o B o R A AR R — ) TR AR 8198555 19664E5 A THF Eigid: 744
2228 A I E I RPERR 198442 H Al p.389

CTEHHMA ) Ty 981519771, TH Bk 745 235558 1 5 B 2 i 1984482 A B it
p.273

¢ TEHHWA ) FEEFE

T THRR404EETE 769, TA 24 235 A1 #EIE19964E9 Hpp.10-12

8 TRIEGAEETE2448 ) T 2y 24550 E)E19974E2 Hpp.555-556

Y TRIES4EZ 2451 ) T 2% 244 F18HEp.562

TR H e o Joo G AR R AR R — ) iiEEEp.392

UERE T THRG ) IS FIC% 6T, XIDWLEE s> Tk, TZ20ds, W =4E2ELZ /UL
FOWUH, TOwIcH 7202 fFy & LT, MEEE TRy icfgsis e,y BT TSGR >
Y — X 38 Lo Friiek20094:10Hp.57

PSS ET TR o2y (BIeH19934E11H) Tid. SRIKIE. #iBho HEARED oG, 5



54 BEEEE L CoOW BT odiE

T DERRERK. SRS U NE 2R E 2L, WIERT~DOEE L S oBOEHEITHS
T3,
BB ZE TS ELWEE, BLVA THAIC - B EVRAE TEEER ) SR EIE20024E10H
p.573
* B BonE T oS0 T Bk 728, 22358 0EIEAHIE (19804E~ 19824F), ¥y Ligid
Ta%) HAR29EAIFEN (19864~ 19914) 12Hll- 7,



m.L’I

THEYEME R Y KB 2 1 5 55

ERICHEIMY S 2L —vav Y 7 FRIEHLE
a—F v 7T % FHEERNTE

KH Ha#t - Bhg f@ - i W - FE SEER
JUMEENT K2E A R — 7 28

Study of three-dimensional ballistic trajectory simulation
system for coaching

Akinori NAGATA, Ken NAGAMINE, Tsuyoshi KAWAZURA, Mitsuo UNO
Kyushu Kyoritsu University Faculty of Sports Science

ABSTRACT
In this study, we will report on the coaching utilizing a three - dimensional bal-

listic trajectory simulation software. The information to be provided was levelled
up by three-dimensional simulation in the biomechanics,

The thing bought in sports coaching is useful information in order that a leader
feeds back to a player. In this study, we report a practical example on the coach-
ing method utilizing a three-dimensional ballistic trajectory simulation software
has been developed, to verify its usefulness. The feedforward which simulation
software is applied in is effective for the coaching to a player.
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ABSTRACT
This study aimed to examine the differences in the landing positions of rebound

balls when one- and two-handed three-point shots were taken. Sixteen university
basketball players (8 male and 8 female three-point shooters) were asked to shoot
200 three-point shots from five different directions. We recorded the landing posi-
tions of all rebound balls. Results showed that more one-handed shots than two-
handed shots landed near the basket. It is likely that shots taken by two-handed
shooters were thrown from a tighter angle because of their lack of ability to shoot
from a distance, resulting in the balls landing farther from the basket than the one-
handed shots. In addition, the arcs of shots thrown by two-handed shooters fre-
quently moved from right to left. This can be explained by the difficulty associated
with balancing the strength of both hands when shooting.

Key word: cross-table, adjusted residuals, odds ratios
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I. Introduction

In basketball games, the success rate of three-point shots is about 30% to 35% , and is lower
than that of two-point shots. The remaining 65% to 70% of three-point shots result in rebounds
(Yoshii, 1986, 1994). For defensive players, getting many rebounds means decreasing the
chances for the opposing team to steal the ball, and for offensive players it means increasing
the chances of making a two-point shot with a high success rate because they can often get
the ball near the basket, as well as lessening the chances for the opposing team to make a shot
(Kasahara, 1987; Wooden, 1988). For these reasons, if a team controls the rebounds, they win
the game (Allesen, 1967; Bryant, 1967; Huberty, 1970; Moormeier, 1971), and successfully
getting rebounds has been regarded as one of the most decisive factors determining victory or
defeat (Ibanez et al., 2003; Karipidis, et al., 2001; Wooden, 1988).

Thus, many studies on rebounds have been conducted to date. Harada (1986) reported that
the players’ positioning on the court is important to getting rebounds. It is easy to predict
where the ball is going to land after observing where it hits (e.g., the backboard or rim, and
what part of the backboard or rim). In addition, observing the arc of the ball makes it even
easier to get rebounds. However, the time to move to the most optimal spot is limited and
players risk losing the spot to opposing players. In short, waiting to confirm where the ball is
going to land does not actually give a player enough time to move to the optimal rebound
position (Wooden, 1988). Three-point shots can be taken with either one hand or both hands.
The main difference between one-handed and two-handed shots is the throwing distance; two-
handed shots are suitable for shooting from long ranges and are frequently made by players
with weak physical strength. Although two-handed shots have the advantage of distance, they
also have the risk of landing to either side of the basket unless the player shoots with equal
strength in both hands.

In university basketball, almost all male players take one-handed shots and almost all female
players take two-handed shots; therefore, the factors of gender and shooting technique cannot
be separated. Consequently, we had no option but to consider gender and shooting technique
to be an interrelated factor.

II. Methods

1. Subjects
Subjects in this study were 16 basketball players (8 male one-handed shooters and 8 female
two-handed shooters) at K-university who had taken three-point shots in actual games.

2. Classification of landing positions of rebound balls

Following Uchiyama (1987) and Tokunaga et al. (1997), the basketball court was divided
into different areas with elastic tape as shown in Figure 1. First, elastic tape was applied in five
directions divided by 36 degrees from the midpoint of the end line; these five directions were

” ”

named “top,” “right wing,” “left wing,” “right corner” and “left corner.” Secondly, four areas

were established based on the distance from the midpoint of the end line (2.15 m, 2.05 m and
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2.15 m); these areas were named “near,” “middle,” “far” and “outside the two-point shot

area.”

Left wing

Right wing

—_——

Left corner Right corner
'

Far 1 Outside the two-
1 point shot area

! 2.15m Middle

2.05m

Figure.1 Chart in the rebound fall location in the basketball

3. Measurement method

Both male one-handed shooters and female two-handed shooters took 200 three-point shots
from the three-point shooting area in all five directions. We counted the number of
unsuccessful shots that landed in each of the areas classified above. We counted unsuccessful
shots that hit the rim or backboard as rebound balls; however, unsuccessful shots that did not
hit the rim or the backboard were not counted and the shooters shot again.

4. Data analysis method

The differences of ratios between the landing positions of the one-handed shots and two-
handed shots were examined using odds ratios (ORs). The statistical significance of ORs was
determined based on formula (1) below (Howell, 1997; Masui, 2003).

ad 1 1 1 1
exp| In—=% 1964 —+—+—+—
bc a b c d) o),

where a, b, ¢, d are the frequencies of each cell in a cross table.

In order to examine the relationship between the angles and distances of the landing spots
based on the areas classified above, the chi-square test was conducted after creating a cross
table consisting of angles and distances and compiling frequency data in the table. If a
significant difference was found, adjusted residuals (AR) (Hara, 1983) were computed to
compare the characteristics between the two shooting techniques using formula (2) below.
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nij — Fij

uijo =
n n

Fij| 1-

where uijo=adjusted residual, nij=actual frequency of i-row and j-column, Fij=expectation of
i-row and j-column, ni=total of i-row, n.j=total of j-column, and n=overall total of cross table.

III. Results

1. Total number of rebounds

The number of successful shots and the number of unsuccessful shots (i.e., rebounds) for
both shooting methods and each shooting area are shown in Table 1. Of the total 3200 one-
handed shots taken from the corner (200 shots from both the left and right corners by the 8
male shooters), 1687 shots were successful and 1513 were not. Regarding shots taken from the
wing, 1751 shots were successful and 1449 were not. Of the total 1600 shots taken from the
top, 947 shots were successful and 653 were not. The percentages of successful shots from the
corner, wing and top were 52.7% , 54.7% and 59.5% , respectively, and the combined number
of rebounds was 3615.

Table 1. The number of successful shots and rebounds by shooting method and
shooting area

Shooting area One-handed shots Two-handed shots Total
Successful Unsuccessful Successful Unsuccessful
Corner 1687 1513 1815 1385 6400
Top 947 653 876 724 3200
Wing 1751 1449 1694 1506 6400
Total number of rebounds 3615 3615

2. Differences in landing positions of rebounds when shots were taken from the three-
point shooting area of the corner

The landing positions of rebounds for shots taken from the three-point shooting area of the
corner for both shooting techniques are shown in Table 2. The number of rebounds when one-
handed shots were taken from the three-point shooting area of the corner was 392 (25.9% ) for
“near,” 1027 (67.9 % ) for “middle,” and 94 (6.2 % ) for “far.” When two-handed shots were
taken from the corner, the number of rebounds was 281 (20.3% ) for “near,” 1042 (75.2% ) for
“middle,” and 62 (4.5% ) for “far.” For both shooting techniques, most rebounds landed in the
“middle” and the least rebounds landed in the “far” area. No rebounds landed “outside the
two-point shot area.”
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Table 2. The number of rebounds and landing positions of shots taken from the corner

One-handed shots Two-handed shots
Distance %}?Er;?rr?g t‘{lvelz%%ﬁlrle Top Wég%ggttehe t}(l:é) gr};%%gﬁe Total (tjﬁgr_ls?rr?g X}Yé%%gl% Top Wlng.on t.h © Corne{r on t he Total
side side side side side side opposite side opposite side
Near 32 86 92 94 88 392 23 71 87 78 22 281
Middle 7 211 162 227 350 1027 57 195 193 230 367 1042
Far 13 32 20 23 6 94 15 21 17 5 4 62
Total 122 329 274 344 444 1513 95 287 297 313 393 1385

For one-handed shots, the number of rebounds by direction was 122 (8.1% ) for “corner on
the same side,” 329 (21.7% ) for “wing on the same side,” 274 (18.1% ) for “top,” 344 (22.7% )
for “wing on the opposite side” and 444 (29.3% ) for “corner on the opposite side.” When two-
handed shots were taken, the number of rebounds by direction was 95 (6.9% ) for “corner on
the same side,” 287 (20.7% ) for “wing on the same side,” 297 (21.4% ) for “top,” 313 (22.6% )
for “wing on the opposite side” and 393 (28.4% ) for “corner on the opposite side.” In both
shooting techniques, the ball landed in the “corner on the opposite side” most frequently,
followed by the wings and top. The number of rebounds landing in the “corner on the same
side” was the lowest.

Table 3. Odds ratios of one-handed shots to two-handed shots taken from the corner by distance and direction

_ Rl . 5% 1%
One-handed shots Total Two-handed shots Total Odds ratio Upper it Lower limit Upper Timit Lower Lnit

Near 392 281 1.276 1.512 1.077 1.595 1.021

Distance Middle 1027 1513 1042 1384 0.902 1.009 0.805 1.046 0.777
Far 94 61 1.410 1.961 1.013 2.178 0.912

Corner on the same side 122 95 1.176 1.552 0.890 1.695 0.815

Wing on the same side 329 287 1.049 1.249 0.882 1.320 0.834

Direction Top 274 1513 297 1384 0.845 1.011 0.706 1.070 0.667
Wing on the opposite side 344 313 1.006 1.192 0.849 1.258 0.805

Corner on the opposite side 444 393 1.034 1.206 0.887 1.267 0.844

After creating cross tables for both the direction and distance of the rebound landing
positions, the relationship between the two shooting techniques was examined using the chi-
square test. As a result, significant relationships were found in both techniques (one-handed
shots: x*=53.00, df=8, p<0.01; two-handed shots: x?=136.61, df=8, p<0.01). Thus, in order to
examine what kind of relationship exists between distance and direction, ARs for each cell
were calculated. Table 4 displays the ARs for shots taken from the three-point shooting area of
the corner computed in order to examine what combination of distance and direction gave
values significantly higher or lower than the expectation values, which were computed by
independently summing up total numbers of distances and directions. For both shooting
techniques, significantly higher ARs than the expectation values were found in the “near and
top” (one-handed shots: AR=3.201; two-handed shots: AR=4.354), the “middle and corner on
the opposite side” (one-handed shots: AR=5.879; two-handed shots: AR=9.849) and the “far
and wing on the same side” (one-handed shots: AR=2.985; two-handed shots: AR=2.614). In
addition, we found a significantly higher AR in the “far and corner on the same side” with
two-handed shots than expected (AR=5.525).

Table 4. Adjusted residuals for landing positions of shots taken from the corner by distance and direction

One-handed shots Two-handed shots
Distance (tlzrner on t\}’\lling on Top Wing orftthe Corner on the (tlgrner on tV}:’ing on Top Wing orftthe . }(ljorner 02
e same the same opposite . e same the same opposite e opposite
side side side opposite side side side side side
Near 0.084 0.108 3.201 0.682 -3.484 0.985 2.105 4.354 2.316 -8.557
Middle -1.175 -1.644  -3.429 -0.854 5.879 -3.564 -3.214 -4.618 -0.816 9.849
Far 2.120 2.985  0.823 0.414 -5.049 5.525 2.614 1.173 -2.800 -3.918

X2=53.00, df=8, p<0.01 X2 =136.61, dif=8, p<0.01
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3. Differences in landing positions of rebounds when the shots were taken from the three-
point shooting area of the top

The landing positions of rebounds for shots taken from the top for both shooting techniques
are shown in Table 5. For one-handed shots, the numbers of rebounds by landing position
were 182 (27.9 % ) for “near,” 412 (63.1 % ) for “middle,” and 59 (9.0 % ) for “far.” For two-
handed shots, the numbers were 134 (18.5% ) for “near,” 528 (72.9% ) for “middle” and 62
(8.6% ) for “far.” For both shooting techniques, most rebounds landed in the “middle” and the
least landed in the “far” area. No rebounds landed “outside the two-point shot area.”

Table 5. The number of rebounds and landing positions of shots taken from the top

One-handed shots Two-handed shots
Distance Thesame  the tame  Top " oppesite’” th opgosite Total  fhe same  the sme Top 'ngonthe Comeronthe ;o
side side side side side side opposite side opposite side
Near 14 28 100 34 6 182 11 31 72 11 9 134
Middle 43 92 157 92 28 412 61 92 217 115 43 528
Far 0 9 27 21 2 59 4 15 30 8 5 62
Total 57 129 284 147 36 653 76 138 319 134 57 724

For one-handed shots, the number of rebounds by direction was 57 (8.7% ) for “corner on
the same side,” 129 (19.8% ) for “wing on the same side,” 284 (43.5% ) for “top,” 147 (22.5% )
for “wing on the opposite side,” and 36 (5.5% ) for “corner on the opposite side.” When two
handed shots were taken, the number of rebounds by direction were 76 (10.5% ) for “corner
on the same side,” 138 (19.1 % ) for “wing on the same side,” 319 (44.1 % ) for “top,” 134
(18.5% ) for “wing on the opposite side” and 57 (7.9% ) for “corner on the opposite side.” For
both shooting techniques, the number of rebounds landing in the “top” was the highest,
followed by both wings and the corners.

Table 6. Odds ratios of one-handed shots to two-handed shots taken from the top by distance and direction
o D
One-handed shots Total Two-handed shots Total Odds ratio 5% 1%

Upper limit Lower limit Upper limit Lower limit

Near 182 134 1.506 1.928 1.176 2.084 1.088

Distance Middle 412 653 528 724 0.865 1.022 0.732 1.077 0.695
Far 59 62 1.055 1.53 0.727 1.721 0.647

Corner on the same side 57 76 0.832 1.191 0.581 1.334 0.518

Wing on the same side 129 138 1.036 1.347 0.797 1.464 0.734

Direction Top 284 653 319 724 0.987 1.196 0.815 1.270 0.767
Wing on the opposite side 147 134 1.216 1.573 0.941 1.706 0.867

Corner on the opposite side 36 57 0.7 1.077 0.455 1.234 0.397

After creating cross tables for both distance and direction of landing positions of shots taken
from the top and examining the relationship between the two shooting techniques using the
chi-square test, a significant relationship was found for both techniques (one-handed shots: x
?=27.82, df=8, p<0.01; two-handed shots: x?=21.18, df=8, p<0.01). Thus, in order to examine
what kind of relationship exists between the two shooting techniques, ARs for each cell were
calculated. Table 7 displays the ARs for shots taken from the three-point shooting area of the
top computed in order to examine what combination of distance and direction gave
significantly higher or lower values than the expectation values, which were computed by
independently summing up total numbers of distances and directions.
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Table 7. Adjusted residuals for landing positions of shots taken from the top by distance and direction

One-handed shot Two-handed shot
Distance Corner on Wing on the T Wing on the Corner on the Corneron ~ Wing on T Wing on the Corner on the
the same . op opposite . the same  the same op opposite P

side same side side opposite side side side side opposite side
Near -0.583 -1.744 3.67 -1.457 -1.543 -0.957 1.33 2.498 -3.401 -0.551
Middle 2.022 2.161 -3.629 -0.145 1.878 1.521 3.721 -2.635 3.721 0.444
Far -2.491 -0.91 0.369 2.523 -0.749 -1.087 1.076 0.718 -1.188 0.059

X2=27.81, df=8, p<0.01 %2=21.18, df=8, p<0.01

4. Differences in landing positions of rebounds when shots were taken from the three-
point shooting area of the wing

The landing positions of rebounds for shots taken from the wing for both shooting
techniques are shown in Table 8. For one-handed shots, the number of rebounds by landing
position were 520 (35.9% ) for “near,” 758 (567.1% ) for “middle,” and 101 (7.0% ) for “far.” For
two-handed shots, the results were 284 (18.9% ) for “near,” 1095 (72.7% ) for “middle,” and
127 (8.4% ) for “far.” For both shooting techniques, most rebounds landed in the “middle” and
the least landed in the “far” area. No rebounds landed “outside the two-point shot area.”

Table 8. Number of rebounds and landing positions of shots taken from the wing

One-handed shots Two-handed shots
Distance (tjﬁgns?rr?g t‘{lvgggaglne Top Wér};%(?ﬁtghe t}(ljg 1(')1};6}3)1(‘)(5){%9 Total (tjl?lgns%rrr(l)g &Vég%&rg Top ngAon th © Corne]F on t he Total
side side side side side side opposite side opposite side
Near 27 86 123 232 52 520 16 33 78 124 33 284
Middle 7 190 181 271 109 758 109 193 253 395 145 1095
Far 19 30 45 6 1 101 16 38 66 6 1 127
Total 53 306 349 509 162 1379 141 264 397 525 179 1506

For one-handed shots, the number of rebounds by direction was 53 (8.5% ) for “corner on
the same side,” 306 (21.1% ) for “wing on the same side,” 349 (24.1% ) for “top,” 509 (35.1% )
for “wing on the opposite side,” and 162 (11.2%) for “corner on the opposite side.” The results
for two-handed shots were 141 (9.4% ) for “corner on the same side,” 264 (17.5% ) for “wing
on the same side,” 397 (26.4% ) for “top,” 525 (34.9% ) for “wing on the opposite side” and
179 (11.9% ) for “corner on the opposite side.” For both shooting techniques, most rebounds
landed in the “wing on the opposite side”, followed by the “top,” the “wing on the same side,”
and the “corner on the opposite side;” the least rebounds landed in the “corner on the same

side.”
Table 9. Odds ratios of one-handed shots to two-handed shots taken from the wing by distance and direction
One-handed Two-handed . 5% 1%
hot Total shots, Total Odds ratio Upper limit Lower limit Upper limit Lower limit

Near 520 284 1.903 2.237 1.619 2.354 1.538
Distance Middle 828 1449 1095 1506 0.786 0.882 0.7 0.915 0.675
Far 101 127 0.827 1.084 0.63 1.181 0.578

Corner on the same side 123 141 0.907 1.167 0.704 1.264 0.65
Wing on the same side 306 264 1.205 1.442 1.006 1.526 0.951
Direction Top 346 1449 397 1506  0.914 1.073 0.778 1.129 0.739
Wing on the opposite side 509 525 1.008 1.161 0.875 1.214 0.836

Corner on the opposite side 162 179 0.941 1.177 0.752 1.264 0.7

After creating the cross tables for both direction and distance of landing positions when the
shots were taken from the wing and examining the relationship between the two shooting
techniques using the chi-square test, significant differences were found in both techniques
(one-handed shots: x?=101.41, df=8, p<0.01; two-handed shots: x?=113.69, df=8, p<0.01).
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Thus, in order to examine what kind of relationship exists between the two shooting
techniques, ARs for each cell were calculated. Table 10 displays the ARs for shots taken from
the three-point shooting area of the wing computed in order to examine what combination of
distance and direction had significantly higher or lower values than the expectation values,
which were computed by independently summing up total numbers of distances and
directions.

Table 10. Adjusted residuals for landing positions of shots taken from the wing by distance and direction
One-handed shots Two-handed shots

Wing on  Corner on Corner Wing on  Corner on

Corner Wing on Wing on

Distance on the thesame Top the. theA on the the same Top the‘ the‘
. . opposite opposite same . opposite opposite
same side  side . . . side R R
side side side side side
Near -3.368 -3.195 -0.288 5.6 -1.067 -2.395 -2.908  0.469 3.455 -0.154
Middle  1.279 1.97 -2.288  -2.208 2.768 1.287 0.159 -4.681 1.612 2.655
Far 3.859 2.192 4988 -6.371 -3.369 1.308 3.838  6.845 -7.448 -4.039

X2=101.4, df=8, p<0.01 Xx2=113.6, df=8, p<0.01

IV. Discussion

1. Landing positions common to both shooting techniques

Although rebound balls from two-point shots often landed farther from the basket than those
of three-point shots, all rebound balls landed within the three-point shot line (6.35 m from the
basket) in the present study. It seems safe to conclude that rebounds from three-point shots
almost never fall farther from the basket than the shooting position. Kakihara (1990) and
Uchiyama (1987) reported the same results.

2. Distance and directions of landing positions common to both shooting techniques

In both shooting techniques, most rebound balls landed in the “middle,” followed by the
nearest and farthest spots in every direction. Naturally, the landing positions varied according
to where the shots were taken from: most balls shot from the corner landed in the “corner on
the opposite side,” followed by the wing and top, which had almost the same number of
rebounds; the “corner on the same side” showed the least number of rebounds; most balls
shot from the top rebounded back in the top, followed by both sides of the wings and corners;
most balls shot from the wing landed in the “wing on the opposite side,” followed by the top,
the “wing on the same side,” the “corner on the opposite side” and the “corner on the same
side.” Many researchers (Kakihara, 1990; Kim and Ohga, 2009; Ohga and Nagato, 2008;
Shibata et al., 2002; Takaki, 1985, 1986; Takei et al., 1984a, 1984b; Uchiyama, 1987,
Watanabe and Kobayashi, 2002) reported that except for shots from the top, the ball generally
falls on a spot on the opposite side. For example, when a shot is taken from a 45-degree angle
on the right side, almost all rebounds will fall in a 45-degree spot on the left side. In addition,
balls thrown from the top rebound back to the top. This is mostly caused by the ball being
rebounded off the backboard, as occurred for most balls in the present study. If the ball hits
the front of the rim, it springs back, if the ball hits the right or left sides of the rim, it rebounds
to the right or left side, and if it hits the back of the rim, it springs to the opposite side of the
shooting direction. For this reason, although it did not occur as frequently as the ball
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rebounding to the opposite side, it is likely that some of the balls landed in directions other
than the opposite side of the shooting direction.

3. Differences in the distance of the landing position of rebound balls

The differences in the landing positions between the two shooting techniques based on
distance and direction were examined using ORs. In all shots taken from every direction, a
significant difference was found in shots taken near the basket, indicating that the percentage
of rebounds from one-handed shots was higher than that from two-handed shots. Also, in
shots taken from the wing, there was a significant difference between the two shooting
techniques in the middle distance to the basket, showing a higher percentage of rebounds
from two-handed shots than one-handed shots. In short, balls rebounding from one-handed
shots tended to land closer to the basket than those from two-handed shots. In this regard,
female players and those with poor ability to shoot from a distance tend to use two-handed
shots and male players and those with high ability to shoot from a distance tend to use one-
handed shots. Thus, one-handed shooters can shoot high-arcing balls that drop from just
above the basket. It is likely that rebound balls land near the basket because they hit the rim
after falling from just above the basket. On the contrary, if players with poor shooting ability
for distance shoot using the two-handed technique, the ball moves at an angle of about 45
degrees, which is the optimum angle for the ball to reach the basket (Miura et al., 2001). This
type of shot causes the ball to land from the side of the basket rather than from above the
basket, as is the case with one-handed shots, resulting in the rebounds landing farther from
the basket.

4. Differences in the landing positions of the rebound balls expected from distance and
direction

As mentioned above, we found the following significant differences between the two
shooting techniques: the number of rebounds varied depending on the shooting direction and
distance. We examined the differences in the landing spots of the rebound balls expected
based on distance and direction using ARs. As a result, significantly more rebounds were

”

found in the “near and top,” “middle and corner on the opposite side” and “far and wing on
the same side” when shots were taken from the corner using both shooting techniques. In
addition, a significantly higher number of rebounds landed in the “far and corner on the same
side” when two-handed shots were taken. When shots were taken from the corner, more
rebounds from two-handed shots landed in the “corner on the same side” than those from
one-handed shots. It is likely that the ball rebounds back to the same side after hitting the
front of the rim because two-handed shooters with poor ability to shoot from a distance cannot
throw the ball far.

Also, while many one-handed shots from the top landed in the “near and the top” area,
many two-handed shots landed in the “wing on the opposite side” in the “middle.” This may
be due to the fact that while one-handed shooters were accurate in adjusting their lateral
position, two-handed shooters frequently moved from side to side. It is difficult to balance the
strength in both hands when taking two-handed shots and if the balance is off, the arc of the
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shot moves from right to left.

9)

10)

11)

12)
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