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Rubber hand illusion in mirrored dummy hand
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Watching a rubber hand being touched synchronously as one’s own unseen hand generates the feeling that the
rubber hand as one’s own hand touched simultaneously. This phenomenon is called rubber hand illusion (RHI).
We report a novel variant of RHI which is generated by the stimulation referred to a mirrored dummy hand in
Ramachandran’s mirror box. We used vibration motors for mobile phones, smart phones, and other mobile devices.
The stimulation by a vibration motor generated RHI. However, the weak RHI was generated in contralatgral
hand to the stimulation side. RHI also occurred in the mirror-imaged hand. Participants experienced sensations
of coldness and loss of their hand. They also felt as if they lost their own hand. These results demonstrate that the
multisensory integration of visual, tactile and proprioceptive information that give rise to the RHI can be

extended to the mirrored dummy hand.
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Anatomy is a basic science for a person engaged in medical care. Students of medical care universities,
who study anatomy mainly by lectures, have difficulties in three-dimensional (3D) understanding of the
human bedy. T have developed various 3D materials for anatomical education, and my previous work
demonstrated that the use of a mini-skeletal model resulted in high learning efficiency during anatomical
training. In the present study, I introduce how to make anatomy teaching objects using an inexpensive
personal 3D printer, free software programs and free 3D data which I downloaded from several 3D data
sharing sites, Furthermore, I conducted a questionary survey, which clarified that 3D objects facilitated
anatomical understanding, and that students showed strong interest in 3D printing. This manuscript
presents useful information for students who want to use 3D printer in medical training, and is significant

because 3D printing is nowadays applied widely in the medical field.
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HHEDIR ¢ R R I R T B 1
Author Affiliation: Takarazuka University of Medical and Health Care, Department of Judo Therapy

FEFHERSE FRHEEBTF, T666-0162 EEREFHEBRHBRIL 1, EEERASE
TEL: 072-736-8616, FAX: 072-736-8659, E-mail' rharada@tumh.ac.jp
Correspondence! Harada Reiko, Takarazuka University of Medical and Health Care
1 Hanayashiki-Midorigacka, Takarazuka, Hyogo, 666-0162 JAPAN
TEL: 072-736-8616, FAX: 072-736-8659, E-mail' rharada@tumh.ac.jp

13



1L.EE

HZIERICEDLLIFILLE > TRLEAR
RIRFERTH DN, EFERFTAEOE IR
FIL L o TSR ST T 5, B EF LW
VEBERPADELZSZT T, EELNET
B2 2 SEAR IO B OB 54T » C& o, 2,
M3THTHBATEA25EA® 42cm I =FH#
R (ASLT—F v 7)) B8H L LTEAE
KEAABASERELZS, EFEBVEESR
RELNE D BRREET—F v 72BN Th,
DARTIHAER 2B UL RFE S Tk ofz 2
SESER A BITEREEREREM & L TALEKR
FLTWHD,

AT, SR M OBRICIRIT T, 3D
Y A —ORHERA T, 2013 EICBRFO
MR 5E0 IT BRAEE S A5, 2014 i
PR 13D 70 U ZREFICL D4
— T b7 A — AERIEFEE BEEL
Eh, BfE, BHEHBCTOID SY L E—-0E
B aaici i cnb 9, £, RS
O RFFFHIERAS 2009 F£IZ8IN T, 3D 7V &
— DR GRAEN 5 FHELIT CHEA )
PHEATEZ & bEROERIIH D 34,

3D SV F— T, 3 IR Y T TR
AN —FETIINEYEER TS, 0
3D F—FRBHTLEDIE. LT 3o
FHEREZLND
D V72T EERLTT X E{ERK
@ 3D Ax v F—TF —# & {ERk
@ 3D F—FHEIA FhBF T —F

HAEZE DER D F—FZHOY 7 7
TR a-RFHETHEN, Ny ir—Rnp Y
il B 2 TR AR B LG b A B B T X B 0%
fR&ipoie 58, L., EHZEAZIEREZ T
FEETFAEER LY, BB 3D A% v F—
EEWZRLEY T A0, AESHKET
HoH, —FH, HEXE OV FTHAR IR
L7 7ANPARRERTEY ., £ ooz,
ZAEATZ D =T LG AR TR B
EFNABECFEND D, LEOER ML, 8D
U E—E AW R R ER LRI R
THZERMBaND,

AR T, EMERAS—=Y T 3D 7Y o F
—, EEY 7 T, FLT3DT—2HE
A R bE Y ra— FLEZEE 3D F—4 %
HWT, 4 H oS S8 OEl R AT,
i, TOLIRAFEETAOGHEL, ER
ERKPEECGT LT o r— FREICL -
THEAR L7z,

14

2.5 88 L O FHk

21 3DV —BIRY I =T
BRIV, FDM 5 3D 7Y 7
—, AV rF Jr10 (XYZ YT v
Py vy ERWCER L,
=WFALT —F OHE, BIE, BB L UHA
WM T o®ER Y 7 b 2 T ERFIE L,
+ Meshmixer: Z— k¥ A 7 (Autodesk) D A
Va P —AXAN—ThBF U= 8
XY Zware: XYZ 7N 7 4 Dy R Y
N N 2 LT vV = Bl S

2.2 WrERHA., HEAREB L OWEH LR

Trha— FRER, ERERAKFERARESY
B 1ELOFEILEMRLE L, *BFICT
ar— FOHANZOWTOEETHAL, 7o
— MIEREL E LEZLE BHEE LS THRETS
ERET AR LE,

BEEt FHY I SR ) R R E (SEM) ¢
FRL. HESIE Student @ t BEREH
L., 0.05 £io P % b > CRIFENAE L
L7,

3. R

3.1 MUREHETCHELE D EFLOBRER
TF Y a—F

3D FY L H—TiL, 3 Ry 7 TR
HENLT — 2 XIS B R EBT DR,
FRE DY A NTCL AR IEATT 7 A8
AEENTWS, 22T, ElETcES5Y A
MmH Ay a— R Lo, EFERECE LR
MERITS,

% 1 3 GrabCAD & BRI A AKE DY A b
PhF T ra— FUESIHEOEERCH S P,
ZOW A RE 2016 4 8 AR TEEEIL 325
FANT, Ty7ao— FERTWaES 3DCAD
F—HIL 143 FREB TS 19,

1 The Human Heart by M.G. Fouché
https:/grabead.com/library/the-human-heart
-1




B 1iad ko, ZOMEERTELE,
HiE, FURBE, ELE. FLTHESRY B~
Sl VN N v B N RS il SO ARV LN R )
BEaE0E, BBCERLLETLTHD,
IOEFTAOT i3 IGES BA (FET
thigs) T A7, Autodesk tLd 3DCAD
Fusion360 (7 H5 2 w7 BT ER) Loy
7Ry =T ERAVT STL B (FREFI1E.stl)
WERTHUERD S 1,

2 bk TurboSquid #: (%[E) THREINT
WA B RIET—HTHO, HE ($149) T
1 & %A%, Rovalty Free License CHIH "J#EC
# 5, TurboSquid #H1k 2016 4 8 AHRETH
$#%:41% 100 5 A, 3DCAD ¥ —# ik 50 78
# &, GrabCAD L 0 BTN Z s, fifEH %
MICEN T VRS HIRTE SN T 5708,
THTF I w7 R0 72y a I lf]
BALiEWARRES>THERIZERRYA LT
bo ), K2 oM, BMESHEMESEEL
P VWHERITH AN, Ol EEER X
2o T AEE ) Bl E ORI X |2
Ch, VERNICIEA LI b0 n, B
X 50 3DCAD T —# BERFE IR T3,
FOMICHEBR, BB OB B
%<, Fh, oV A FTEA SER LEE
ETTAERTTHIELEHEETH D,

2 Human Brain Ultimate by MotionCow
http!/fwww.turbosquid.com/3d-models/huma
n-brain-3d-model/624395

% 3 ¥ Thingiverse 1 H ¥ 7 o — F L7z b
i B b B oF OMEEOSRT— 2 ThDH 19,
YA b iE KRED Makerbot #4 {E2 % 3D
F—F kYA hT, 2016 F 8 BRETEE
FHEH 100 F A, 3DCAD ¥ — &% 50 5 548
Thbd, 2OV A MBS TR ) - bT
T hTCTELSEMBE D, ILEERAL
BTV A P THB,

3.2 3DF—FZDEEBLCGTI TR
T oE&EhA bbb AT e — P LN
F—F, FOEEF RS NT T FTER
W RN, Fora— FROTRIEES &

LT, UMTFD3ERHAETHS,
O FVrF—fbiiRE SORE
@ F7 bReVR— b OB
@ PV E—RIt—<v b ~OEH
@ FIRIERE DR

FEERRIONET —FEF - FL,
ThEID SN E— [ FF 05 Jel1.0]l H
fCEELEET MY v —EHNTTY v
K7 NELEOT, OO0 T FOBRBE BN
T 5,

FROEOOBRICOWTIL, £FI
Autodesk HD A v Pa—F 557 4 9o /7
b Meshmixer (755 2w 7 2 ER) %5
ALk (®4), [£7¢00F Jrl.0) ©OKH
F1% A X4 150X 150X 150mm & A /bh &
Wi, EPRE LR O ST B 2 2
LCHEE L, kic, sMEERoBmIcE<
T7hE, BEEHEETABROI L LS TR
— M AR LIz, OB, 7 FAREE Y
HEWBIDAT —Uh b OFBERE#IC D
¥, MERANBOLEETHZENEE L,

3 Upper Limb Bones (Left) by HandOT
httpt//www.thingiverse.com/thing: 1352085



SR LS O STLFle % Meshmixer 12 import |

-7 3R 7 e ) AR IV & B

T ¢ b ) BREE BV T 2 DIl

AT A L Thmb

~ B BN AR

] 4 Meshmixer #Hw & 8D 7 7 A VM OD{EIE

W@ L @@z ST, #7  »FfTF
Boy 7 oo F XYZware DS LT 5,
FIRIER & CILE B O 0 B EERBE D JE X

16

MAETETAZERAEETHY, Zhbh#<
THZEILL T, EIRIEEZED, 717 A
YhOBHAEMEIL D LRTRETHD,
R4 2BoEESRLE LTIEHDLTOERE
ehs, BbEWERIFI TR, 7V b
DAT = OHEZOWTTHIN, 77
FEHLSIERLTHLAT =V BHBTON
HEECHDHZ ENE N, L CEEIFEL 2
—P—DIF - T, AT PMmT — 7
(BM 2y F wAXI7—7 243]) #F
A TR &, RoEhE bWE T — 7o
MEIEELETEET DI X2 T R L, KIZ
EZpaole b TNELTHL. 747 A2 R
v FIZEEE ooz 28 ohs, 3D K
BUIENRIE B A B, 7 FICEIRIZRRiG L
TEHHIZEEDEZEN TS &5 FER—i
WWE<HEM DR, P FAERTHDICE
IR o749 A b~y Kb T v
a—RFL, 2FDC~y 2V —= 7 E&1T 5
ZENREFE L,

3.3 3D A Xk B8 H RO AR

EROEEERR T, TR R R A Rt
HIENTEREDT, WILMEEAZ v,
EIFEERKNETEHEESR 1 FEAE 94 2%
LT, TORHHBRERIEL T,

o, IR LETr— FREEERBW
T, AV v RAWEEEE) & N
FRAWESEEER ., T E B BALE (B
BOBBOLABERECE D)) L EEOBEM
BE (&S0 B REEL T LEH )
R LT, R s EREOT v — b HEL
NERRTH D, EENMAERE, :H OB E
Lo TR E MWz E ) oFiRkEn
CEBRFERIREN, BT, ZENBRAEIL
SRR A Bl AR o TR L A A B
MLERE TR, €205 2k 5%
HhENhod,

IR WA LEEMHEAEZHNT, 240
3D FU A —zxT 2 EHEOCHEES T L,
fREF OB E B I ZFENL IR &
b, BN AD Y v E—EffioThiznE
RIET ALY, ZEPRFVELERLTNDZ
RN B (K 6), 13k, mECRMAT
HHERHDHEESEAS 23 5D, 3D 7
VoA — %GR ERE L THL L5 T
bb, T, BEESHTID T 7 —nBHH
ENTWVWAHEDERMS THAP L L TIEHELT®D
H ORI BT DR, OB
WA OTEY | FIFOME., BHEBRES TS
IR O AE BN,




FRENROBIC YW, B oMy & %
PR 8y (R ER )

e R BB E -

Ptz B .

R RS -

BEc ok @& %2 L C0nan, B
LTOWE$H 2 (LT

A LTI A ol IS AN AN AT
REERS HHic oW T By vz
FEREHE =S AN AN A

R1 ZEPHRORITCHNET V47— b

P=0.0027
s L M P=0.0022
|
9 <§ 1§_ o7Y v hE
\ B3
g B T
o Ll ﬁk\\ A 37
T
B B

5 7V hERWEES L SEBER SR
2B OBMBOHE

MARE T A TR O BRR

RS
Bl BINEFTN? ANV

3D 7 v E—HME S THI

WEBEWET NS v vz
fik, tFT3DTY ¥ —
BESESNH A EEWET | B

e

EESEFETCSD ) 2 —BFEENhCh D
FEF -S> T GEMIZTEALTLE S0,

#2 DAV E—CHlTAT A — T

100%
80%
60%
40%
20%

0%

B, s 0
Eﬁo o 354@*0
A0 oy B8 o
) HE
+H

K6 38D 7V vE—ITBTBFEAEGEDL

17

4.55%

4.1 8D 7Y > F— & AT RRE R EM O &R
T, 3D 7V v # —DIRIRRIE S L,
LABBIZAA—YF A 3D Y L F—RBAT
EH LTl B CEHLE 3D Y
vHE—THEY 4 F Jr1.0) X5 FHELLF T
AFHETHY  WELHTHEZ 4T AV BT
h7ei=, B 3D A7 V=2 M 100 [HEL
TCEMTDZENTE D,

3D TV v HF—RARICERTSHICONT,
EESESCHEST~OIHLVERY >o0b
B 1416, EEIHEITRTA 3D ) v E—O
BHALEATHBE S 22550, ERNTO
R LBh A 1718, 3D 7Y v ¥ —T
X, 3RTEE Y7 FTRHERETFT—F 2T
WIS AEERT S0, 3D ) 2k F
HE+ a8 3D 75— %2 #HET20ERL
He BELLAD Y E—OF R E T T
HORX.ZO3D T —HXEEOHELITHAS I,
3D F—Z O#EIL, 3D TV VLT,
HLEMTOFERIE Y 7 b =T 3£ <
DA MInBAFRHETHD 68, EMNRY
7 b =7 & LTI, Computer Aided Design
(CAD)H i #E b #Li- Autodesk # 123D
Design| &. Computer Graphics (CG) % {E
AT Sz fE & Nh 7 Blender Foundation f
> [Blender; HBE#ITFLND, RiEX., 7V 2
T 7 E WA D B R o — Y (SE R RRER
Mékls &) 2#8LE5H8RY, FHEICHWE
Ahr oy FERUHELCSIE{E LD, HE2EH -
0T B Lo TERETY O, Zhicw
LTHEFL, B 2ERELIEEE-ZD .,
HANEFESTHEE-FZDTALRERET
EFN AT AIENTES 19, @F LB,
Adobe Hiustrator O A4 7 A MMERK Y 7 + &
EVEN I AT E » T, EREMARRET
e AEOBM ATV e 7 b B EICER
THZEBWEETH D, L LM e fif s 4
BOEMZET Y 7, ¥DEICIRERICH
HThsn,

3D T EERT AL FESLTE, Zofi
i 8D AX ¥ F—FAWEHEL, #iETEED
CET A HE, CT g - MRL Bi{§72 & DA
A AWEN SV AL HERFT N 5,3D
AHx v —EHNAHFEREELEDELE
L, iz A¥ v r—% v Xk, K
MHEETV I LEFRBENVI LD, B



HEMLIEET S5-I, Autodesk #00 I
#y 7 b7 123D Catch| BERITH S
20, ZIEEREES 3D T FIEBRLTL
Na&Y7rTHY, R ERTLETHEEN

A, HITEO B GRS EBIIE LY,

ERESECI RS FERIZ, 3FAR
@, CT B - MRI B /s KD AT A AT
HHL AT HFEECH D w18 L, A8 Fir
DR E YK OBBR LR ET AR BERET —#
PHER L, PIROMBICHWAS Z Lz LT
BBRAKNPRDOEND LI odz 8 FEWF
sk, MELAMBIC AT A ABHRNO 3D T —F
ERETE RIS ENRTHEINA,

L Laeds, HZEEE RTS8
VI, 3D F— R HF/Y A D 3D T2 E Y
vru— RFLTHAWSORELEBRFET

BHo FRMLTRALE LI, 2hbHDY A
bR AN TERE A BT 83D T — 2 A&
SHEEL, 20¥BAEIINZ b5, BT
D 3D F—REEELEN LR+ SH 2 LB,
3D FU rE—ERRICEN T 0ilE
ThoHEEZLND

4.2 ZAEDID TV L —~OBELERE

AEOT vy —bFREIC L - T, TS0 {EER
EROEFER) R (7Y b ERAWESEE) K
st EEHRRE N E BB ENE (E6),
Fiol ol DR IRYA % i i B LIV o= 2 =B > Gl Bl BN
FHOEB O RFE#RICEB Sz
FEHBRORMEMAEBE U ERISETE
PR, R A R ST A i, S
— 7 LCEE SEA R Y, LY KRB
ENMNETH 5B,

Ty — MRETHE., 203D 7Y o H—
~OELBEFICEVZ L L RERTE (H6),
Vs, 2¥ANRIETID ) o —%FI AT
AWEEL KRB EELLNDE, Pz
2014 FiZFEFE SN [Osteoid] &9 F A
(33D 7Y v F - THEREN L b DT, A—4F
— A FTERTAHZET, Bk -EE I T
—EBRETLIAA—YFT T A XT B LN

Bl a ko, BIFOBESHMEERG 40%
BHETHEERHS (W 7) 29, £7- Open

Bionies fHits5F 4 3D 7V o # —TC{EA Z &
W Eo T, mEE TORMEERT SIS TR
L, FELVRILAF— T —X &
- ORFEHELHZELAERICLE (K 8)
@, LrbIhsbo3D 7rA 34—

18

V—ATHRATEED, BETLIC3D T —
BB AE 2 A AT BEDPERIEERICKR
DENABER LTV ERBESNS,

LEDEmRMNE, EREETEEICE ST

3D AV F B8] LI LEREERERTH
. ARmEEORLOR PR HEREERE LT

WhHEEZLND,

ESIGH AVARD
S

7 A'Design Award ® 3D 7V > + @
B MRBEEESH LY TR [Osteoid)
httpsi//competition,adesignaward.com/desig

n.php?ID=34151

Xl 8 Open Bionics ###lO T YL HOEF
EnbTAT Yy~ THE (T EEORE),
AL — g — Aol BT,
hitpsi//competition.adesignaward.com/desig
n.php?ID=84151

5.3 %E
FRELLDICHEY BHELEBY L
FREFBIOT A — FRECSW AW
& E LI O RO LET,




1)

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

6.3CHER

FILARGAR, A e RRE, FEAR-F . I =F
FEARTY & 4 - 7 i) 52 5238 12 8 v 2 B
FE O, EEERATRE, 2015, 2
53-b9.
RBEEE - BURIC>W0 T,
hitp//fwww.meti.go.jp/main/policy.html
(%R 201648 A 29 H).
LHFHACE) : HETH LD DT/ 3 il
AF—3D 7V & & Autodesk 123D
Design iz k5, #FrLWEEREEZORLT
W, VT MR 2V AT 4T, BT,
2013,
L O3 2 TEREH V=T
FHEsna | g3 - 3DCAD - HU[X - &A%
3D 70 v F B,
http://d-engineer.com/3dprint/rekishi.ht
ml (HEH 201648 H 29 B).
3D 2757 3DV v E—{F—FEAE
hafEslsb v %,
http://3-d-craft.com/3dsoft ([ H 2016
#8HF 20H).
Mikan 3D Y Y a—rav 7 U —7f 2%
% 3DCAD, 3DCGEF Y v 777 bk
¥, http://mikaninc.com/free-cad-3d/ ([
BEH 201648 H 29 A).
MONOmagic3D (7Y & {E# O A
FATYA ) BOSEE 3D T2 0
EBm#EO~ > b CF—4 DL~,
http:/imono-magic.com/3ddated/ ({4% 0
20164 8 H 29 H).
A= TFAZH Ay e IFP—0AAS
-,
http/fwww.meshmixer.com/index.htm],
(F%EH 201648 A 29 H).
XYZ 7N orF g w0y N iR — R
http://support.xyzprinting.com/jp_ja/, ([
TR 20164 8 A 29 H).
GrabCAD Community : Library,
hitpsi//grabcad.com/library, (% H
20164 8 H 29 H).
Autodesk f: Fusion360 H ANFEAER :
Fusion360 D A1 74— v b,
http:/ffusion360.blog.jp/blog/20151106/1
044404791 (B%E R 201648 H 29 A4).
TurboSquid > science anatomy,
http/fwww.turbosquid.com/3d-model/sci

ence/anatomy (% A 201648 A 20 A).

Thingiverse : Upper Limb Bones (Left),
http//www.thingiverse.com/thing:13520

19

14)

15)

16)

85 (H®H 20164 8 H 29 H).

Rengier F, Mehndiratta A, von
Tengg-Kobligk H, et al : 3D printing
based on imaging data’ review of
medical applications. Int J Comput
Assist Radiol Surg 2010; 5: 335-341.,
PHARER, BEEE, AEE—R, i 3D 7
U v s —TIEM LI SLEE T O ER~
DISFIZ2WT, BRA R, 2015, 58:
375-383.

Pe e, FMES], AL, il A
2Vxy 3D 7YV EDESFE - EED
B~DFEHL, EEESEY, 2016, 86
251-251.

17) AbouHashem Y, Dayal M, Savanah S, et

18)

19)

20)

21)

22)

al : The application of 3D printing in
anatomy education. Med Educ Online,
2015, 20:29847, doi:
10.3402/meo.v20.29847.

KEES, ffRES, M=% 3D 7V
VB — CHERR L 7 IR IR #BOF R it R 7
s, HERSLEE, 2016, 300 123-126.
K #CE) : 12U ® T Blender—3D 7
Vi Zim, L4, B, 2014
Autodesk : 123D Catch,
http/fwww.123dapp.com/catch (BE H
20164 8 H 29 H).

A' Design Award ; Osteoid Medical cast,
attachable bone stimulator by Deniz
Karasahin,
hitpsif/competition.adesignaward.com/d
esign.php?ID=34151 (BI&EA 20164 8
A 29R8}.

Open Bionics 20186,
http://www.openbionics.com/ (8% H
2016 £ 8 H 29 H).



HERERKERE H45
ET e

JEEANT B 0D RS B oD JE o £ FE DS BN BT R
— /NB o —i2 L A ERHAIE Python 38 X OV R & VT fifAT —

Influence of Knee Flexion Angles on Pelvic Tilt during Sitting
—Measurement Using a Small-Sized Sensor and Analysis by Python and R—

UL EIR W L1 R =Y/ N
OHNISHI Tomoya *', TOMODA Takao™, TACHIBANA Hirohisa™
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[Purpose] We examined the relationship between pelvic tilt on the sagittal plane and knee flexion angles during sitting.. [Subjecis
and Methods] The subjects included 26 young, healthy adults. Subjects wore an accelerometer and a gyro sensor at the midpoints of
the posterior and anterior supcrior iliac spines, respectively. Pelvic tilt angles were calculated using gravitational acceleration data,
when flexion at the knee joint reached 90°  and 120°  during sitting. Subjects began with the pelvis in the neutral position and
performed the action against a wall during bipedal standing. Data werc analyzed with a newly created computer program using
Python and R, [Resuits| When knee joint flexion was 90°  and 120° , the pelvic tilt was -4.41°  and -531° | respectively, which

was not significant. {Conclusion] These results suggest that pelvic tilt angles were insensitive to attitnde of low legs during sitting.
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import numpy as np, pandas as pd
tron scipy 1mport interpolate
tron scipy inport Tripadk

import os.path,nath, glob

inport patplotiib.pyplot as pit
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det FF?(Gat,dt,nlgh,iﬁk&B}:
ﬂyda[ dat
= mydat.  len i)
t = pp. Linspace(E,n,niedy - a3
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def clal:return np.cosia)
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else: ]
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return mat
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return v3
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return myd:
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Effects of Student Assistant Participating with Instruction in Practical

Skill Class on the Learning Achievements in Relation to the Acquisition
of Knowledge and Skills: Based on Student Survey Results

K Br!
OHASHI Jun

FEFRTIE, HBICLBRELSMNCAF a—F 0 b« T RAZ b (BAF, SA) WEkB7NV—FHg#EERY ARl
RERRE L, SAREHRECEY 2EHEOMM - BIFOBHRICRETREL R L, FaiEE L UGS
HZET L, FEORNCERBEONR A hE2HH Lc®k, SAZREIA—T7TOEbY FEBAL SR, TORR
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In this study, we designed classes that involved group teaching by student assistants (hereafter, SAs) in
addition to instruction by teachers, and examined the effect of SAs on the acquisition of knowledge and practical
skills. After receiving an instruction on lesson plans beforehand and explanations on the intended flow of the class
and practical skills to be taught, all 8As were asked to reflect on how best to relate to their groups and confirm
mastery over the course content and instructional methods. On the basis of student survey results over the course
of three years, we performed a correlation analysis to analyze the relationship with teaching strategies and
created a cause-and-effect model using path diagrams showing the different knowledge and skills acquisition
processes as part of the overall structural equation modelling (SEM). The path coefficients were as follows: the
path from “Textbook Usage” to “Instruction by SA” was 0.41; from “Instruction by SA” to “Instruction by
Instructor,” 0.33, and from “Instruction by Teacher” to “Perceived Acquisition of Knowledge and Skills,” 0.29. The
path from “Instruction by SA” to “Perceived Acquisition of Knowledge and Skills” was found insignificant. The
findings show that SAs are effective in promoting active and independent learning among students; they are able
to play an older-sibling-like role that is completely different from that of the teacher.
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Study on the effectiveness of training methods suited for improving

vertical jump strength

P R R
NAKAYAMA Yusuke™!, OHASHI Jun*?, YOSHII Kengo™*?

RO AT, WEMOBREA M EICmid s b o Y B0 EF LT AT L Ch D, oI LWW
Journal Legacy Archive AW CUMB# 2 L, BHHFOERICOPRIRNY b V—= 2 ZBT#E CH#e Liiise
L L, BFBEHF—T— FiL, Vertical jump & training # . B DAL AED, WEEEREOBEERARH STV S
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The purpose of this study is to clarify the effectiveness of training methods aimed at improving vertical jump
strength. In this study, a literature search was carried out using the LWW Journal Legacy Archive, and the vertical
jumping distances of healthy individuals before and after training were compared. The terms “vertical jump” and
“training” were used in the keyword search, and the inclusion criteria were the following' description of
measurement results of jump distances, control group, and outcomes of “countermovement jump”’ and “vertical
jump.” The following four types of training methods were compared: (1} weightlifting, (2) weight training, (3)
plyometric training, and (4) combination of plyometric and weight training. A meta-analysis was conducted for each
method. Nine research papers were used for the analysis of this study. The results showed that there was a
significant difference only in weightlifting (p=0.04} , and that the standardized average difference (95% confidence
interval) was 0,67 (0.01-1,13) , This study demonstrated that the extension movement of the hips, knees, and ankles
at the time of lifting a weightlifting bar resembles a jumping motion and is suited for improving jumping distances.
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