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The study of Transfer of Asymmetrical Bimanual Movement to its Converse Pattern:
Analysis on Bimanual Movements Theories

Abstract
Aim: The aim of this study was evaluating transfer of asymmetrical bimanual movement to its converse
pattern, and introduced models of bimanual coordination movements, in particular generalized motor
program model, were discussed. This research showed the effector independence of motor memory with one
transfer research. Materials and Methods: The apparatus consisted of two note pads (G-Note 7100), that
connected to two lab tops with USB. Twenty eight right-handed subjects participated in the experiment that
practiced asymmetrical bimanual coordination task. Results: The present study provided powerful evidence
for positive transfer of a bimanual star-line drawing pattern to the converse task assignment.
Conclusion: Interim positive transfer in this study indicates the beneficial effect of previous experience on
the skill performance with another effector and, accordingly, suggests effector independence from motor
memory. This positive transfer results support the Schmitt's generalized motor program theory and effector-
independent nature of the acquired memory representation for bimanual skills. Based on different researches
and present findings, we propose that effector-independent from motor memory in bimanual task is depend
on difference between special characteristics in two hands movement. The results showed that the abstract
motor representation is effector-independent, that is, the same skill can be assigned to various limbs.

Key words: transfer, bimanual coordination, effector-independent hypothesis
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1-Supplementary Motor Area

2-Generalized Motor Program

3-Crosstalk model

doddo

shb (g S Salar oo le poodle Ll
ol el Codise szl &5 ol gl sloc ks
90 Syl sanm o)l Caws g0 Hlejes o Slee 4 S
SIS > il o 5 aws o plol SluSy LS G500 Cass
A5l Gl slagSl A jokay s e plol (glie
oolitnl ol ol oo Sglite SouSH b Sl 5 (ol
Oy g Sl e o O bl (K g 58l
b 655,55 gl Sl o Lo ouisles 5, Slie S
Cawd b oo adsi gl )ls oo a5 1) g S S5
Syglise 0 lo a ]y o] 5 05 e a0 g 4 K00
wlic g oy )lae guwsgs OIS > as Wlosls las ld b
e S 9 (V1) welosl BB (VL )lk 5 LS L
bl caws g0 a5 ol ol swsgs sl e 2
5 olelas s ploul SLSS 5 (ley G jo a5 als
oy ax g wiallT caws g0 Slejen 5l aS slo Sl yo
S 0SSl @ySol Gho wl poye a5 |,
Obey e o At o)l sl Laplal o8 > o lnse
OhLSe g dgw a5 jelailes aild co Coenl b caigds
5 Aly A Glea 5 ps)ais S plas bls ol
o WA AR (9dyg g hSgm o NNV Sgm
S0l 55 il ol Wl ains s |y ilojan sl
el Ll & 5L ey g5 @ 5L 45 ol IS
By ¥ ) oyls o3 g

Sglate adSS g0 plol a5 Wlools ylis caliee Slidss
Lil> g0 Bl cel glojen Shgar Caws g0 L
Loyl o Ohga Caws g0 a5 LK S 00,5 0
Slaslie (ol (A 5 ¥V ) atas e ool o, 4 1,
b oslite DB > (635 50 (sras plums 45 G300 (i
5 0328 bl glejen o)lil ol Ll ooy @
Il (s P Sl S o J S Cosgase
OolEe S, adgs )3 1) (655 0 (sras el oD
(F e V) awo oo lis ]y cyz oo b asline

ool (Seepll Lol caz o ol slagid
Sl 423 )5 ol a0 j0 gwoge  Sales caisS S
G 628 (2l pled o o Sllllas ) )k



390 Sl o sle ag ks Lo ] WSe s a4 g laal  ctwsge &S > JS )y

Bl ol oo Al 4 oy &S > S Joe oyl
WS oo el (gyme slaplal Lo a5 |z all cude
IS 1y a8y a8 guzly (oS, asly jo Dlslas
"5)515"'; Are gy "‘\“’5&5"

S x50k 9yge 50 &S 3529e )18 slaa )l
oS 6 ymme 5 S (65,5, alidle S S oo o
) WS oo Sl 0 aes e JST 1) Ol LSl
Tre &S Gl oS oo lo Al prens (5> sl
s JSs 85l o (o5 aslin a5 LSy o5 >
(Y2) 0,5 12l olg oo (se5isn (5,0 sLoplail b lg5 oo
abdl> 5l o e plasl Matwl 0,20 jsb 4 a5 (60,5,
ol 5o a8 ol Jnl Gudss S o obj,l ) &S,
9 RS Sy s SO L iz (S Ojlhe SO
8 658 e e b oalie G5 o] Gl
L )lee slyz! (d @m0 oS ols o Lil go050 ol 4
D> (670w b 0 2] 2y g S
abadl> 5l g e lail Plisul 4 pl ol o ls i 136
S, o Ll cpl 4y e JLil blae jo o4l olal 25 >
W b oRd G pleew b i O)lee l2l a8
Mol ygo (nl jo &5 weboe Fols s (LS
1o 18 ol 050 1y (6 y5me plasl il olg5 o
Sl 31 g ks a5 el ooly las gws SO Sldlae
Bud g 0) dyo (8,5 (bl yudal (s G sl
Sy 5l oy 4 lgiose S Jgie 5 5 55
ol badl l (V8 9 YA) 00l Jae o Cawd
o ,Sas oy &S > 4 bgyye Sledbl a5 5)ls oLl
Gly abdls> S ses o lis yioren 0gd 0 adglie
SO sl oldlas cwl Jae gz plail I oS >
olas 1y Ko plail 4y plail G 5l coie Jlasl ciws
g0 DS, 4y bgyse glo a8l a5 Jb> o ins o
piliae a5 Slwdge OS> G S il las (VAAY
¥ PR e Py oS! OMd gez g Had 3L ol >

2-Effector-independence
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