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ABSTRACT

The Effect of Psychomotor Skill Training through Bowling
on Information Processing and Motor Performance
Ability of Students with Intellectual Disabilities

Hwang, Jung-Bo
Adivisor : Prof.,, Kim Nam—-Soon, Ph.D.
Department of Special Education,

Graduate School of Chosun University

The purpose of this study is to examine the effects of psychomotor skill
training through bowling on information processing and motor performance of
students with intellectual disabilities. Moreover, it is intended to examine
information processing by component through task analysis, apply training
programs, and reveal motor performance of students with intellectual disabilities
based on theories of psychomotor skill.

The independent variable of this study was psychomotor skill training through
bowling and the dependent variable was information processing and motor
performance. For dependent variable, information processing included perception,
recall, plan, and performance as its sub-areas and motor performance included
motor, bowling, reproductive, and productive skill as its sub-areas. In order to
reveal the purpose of study, prior, acquisition, and retention steps of psychomotor
skill training program were repeatedly measured. In addition to this quantitative
study, qualitative study was conducted through participation observation to
investigate behavior changes in relation to psychomotor skill training.

The conclusion of this study is as follows.



First, the effect of psychomotor skill training through bowling on information
processing 1is positive in students with intellectual disabilities. In detail, for
information processing of the subjects, as practice frequency is increased, a
training effect becomes high compared with the prior step and the effect is
maintained in the retention step. Although the effect of information processing by
component is similar in the prior step, perception skill improves fastest in the
acquisition step and reaches an automatization step showing movement speed and
accuracy which little requires cognitive processing in the retention step. While
recall and performance skill have different aspects but similar improvement in the
acquisition step, recall skill is decreased more commonly than performance in the
retention step. Of these, performance skill is an important factor which can predict
the whole information processing. Plan skill is developed lowest in components. In
particular, plan skill has higher improvement in the late acquisition step than the
early acquisition step, but is deceased similarly to recall skill in the retention skill

Second, psychomotor skill through bowling does not clearly influence motor skill.
Although motor skill is partially improved in particular areas by the subject
students, there is no clear effect on motor coordination and motor task performance.
It means the need of long—term training due to severe disahility. On the other hand,
effects are found on bowling performance and reproductive and productive skill in
students with intellectual disahilities. Compared with bowling performance, while
reproductive skill has an effect on a bowling performance score early in the
acquisition step of bowling performance, the effect of productive skill becomes
increased late in the acquisition step. Consequently, as repeated practice frequency is
increased, productive skill becomes higher than reproductive skill.

Finally, psychomotor training through bowling has positive effects on behavior
changes in perception, recall, plan, and performance skill in the process of
information processing in students with intellectual disabilities. Psychomotor
training through bowling has positive effects on behavior changes in participation,
adaptation, confidence, and good use of leisure in the process of motor

performance of students with intellectual disabilities.
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Z=2]: Romiszowski, A. J. ( 2009). Fostering Skill Development Outcomes. In Reigeluth, C.
M. & Carr-Chellman, A. A. (Eds.), Instructional-Design Theories and Models. Building a
Common Knowledge Base. Volume IIl(p.205). New York, London: Routledge.
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oA A dhA " 940 A&
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AR 7ol Aol7b e AAFdNNY BRAY EAL FIIT AHARE, FY
Hzel Helek =4, AdA FAF Tl ofeEs HolH(Z£F, 1986, Westling
& Fox, 2000), o1 F ARE vzl AAdst7] A8 =48t FAsk= &3
ARl 7ol FEFoto] AR doju A, A= A&l Aoy Vs A8t
e A%hE HolA "Hrh(o]d-E, 1982; Stephens, 1972). wehA Q1= 7|50l A%t

©,

U AAANRIe] ARA HAAFE el AL #f Tast
o] FAAQ ARAE REEL Fo, AZF 7|98 dAo e A HA
2 Hela 9l om(Atkinson & Shiffrin, 1968; Barber, 1988; Gagné & Driscoll,
1988; Wickens, 1992; Lerner, 2003), ©] <ol Al Atkmson@r Shiffrin(1968)e] %71
e o] e FRe AFaiE AR vEHie REem, Jr7t =AH
A dAlE 3 golew At vk EFE SRR Uedo 7EA
st tHLindsay & Norman, 1977). 18v} ¢lzFe A< B7E 72
EBHRoR 37 A5 Feste] H&sk= AW A" (Norman, 1990), ¢17Fe] A x
AelE FE WAk MY A4 Awor B QIfEY AEAZ RIS
AzA A $-#7F ok 72 Zpalo] A&k Aol thsjA ApAle] 1A 7
flele] s=mom FAste thgols HS ERHell TEXY HEE AT
o8 ASHoR LFE FouE F Qvh ol d AxF X o] g AE-E L
Hall 2 23 Atkinson®t Shiffrin(1968)¢] HH A2 @AE Ale o s AF A HA
o da] Tz AASE Zdo] Wickens(1992)e] AHH A2l Rdo|t}t [1¥9
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=2 Wickens, C. D., (1992). Engineering Psychology and Human Performance (2nd Ed.).
Harper Collins, New York.
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= = FolM AA AYE Fd ol ¢ = FHE Weya, O s
ez dgum, 24 712 Aol et 219 A4S Adstal olE A
et w2 A7l fla Frvg3 Gt =, O wee Addste A
Bt FAE AXA Hrh(Wickens, 1992). o8] ARAE Ed T4 Wickens
Edo] FAL oy g A=l wiE uke- I o] Romiszowski®] A Z24-3]4g¢-7) 8-
T FRG AR dAR JPES 4 5 e, o FrA dAe &
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2 giehe o]&e] AAHATHAtkinson & Shiffrin; 1963). ©7] 719
AF-Eo] o] FAAHA F7|7]2 U ol HHI|E st @ YA

ofuw, F&2 Fostowk =3EE Zlo] ofyetE FEo] A AHHo gow,
Baddeley ¢} Hitch(1974)% 717198 24 7] 9 (working memory)©] &= & T
5 RE o AAsal vk A 7192 Ae aE FeES Al Rt
Aol AR S A Yd= Heo A~ o Z(Buckley & Bird, 2001; Hughes,
2006), Bre] AAH A A A HHE @@ots A A2"E AP0
(Merril, Lookadoo, & Rilea, 2003).

2 71l Wi 27 EES AtE 7Y FAFESYG AMAFEE SHPHoE
st T AFAA] w2 Al 1, e
© THHBTY A A FHLAR ofFoAiTa B
Baddeley & Hitch, 1974). 1#\} # <+ Baddeley$} &2 E2 55329 4o

= AEY H$olle F7-2% F<(long-term phonological learning)el &=
o] ¢l8-& urdlar th(Baddeley, Gathercole, & Papagno, 1998). o]+ Al &7+ #7]
2] AL mpAvfAgon, o2 negtow 1B 279 2] o e At

7171 3e] AAE ¥ BE o A3 tHBaddeley, Gathercole, & Papagno,

o 0= 24 71ee] Al 7hA A4 Qo] sty a4
2 o F7HAA o8 Y3 j. %71 (episodic buffer)et+= M 2L kT H 8 40E
zhs ool T UM e 8 ARNE HH

& ¢ 92% ?533}% aE 2 71 EEE Atsta dvH(Susan,

N
iy
b
ofh
2,
=)
N
_o|L
2
S
5

ol L
Jﬁ

AN717] 98] o5 Ade=

Fr o g whEA &
H 7Y FHel BRE Yol AHgetr] 98 G771 Sol Fststefof gt
HA AE ARE dEets AL V1Yol dR = (Morse, 1986). 1EE A
FE AEE dsks Aol mgeldo] A4E 5 e THE Tein, oud
71ele AA B whedES @ wj7bx] fA Eojok it

7192 ¢ele] dA EEoA Fas e oA Aok AV RE Eote]
Pd FE2 AREo] AAAR AL A Jol A, A3z FEe
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2000). 2AAE AFABAN FRL FAAAY FFow olnd FaF o
& d 24w AnAy zde PARAY AREAG 2E AYen AHEHw
A tH(Beirne-Smith, Patton & Kim, 2006). °]& 1A} As)E#] e 353
Qe fxoh ksl wA D Ame Aol BEE )5S Agsd BFA &

q
gol 4w, A gohse olud se] ¥EFrin AL JTHHFS - v
—

ZF- 41718 2002, Gersten et al, 2001). AFAEL dubr o g XA Ao A& o]
AdEA B ApEAoE ARESEA| Rol AEo] YA THF o AHaEA|
(o]

AL Apgetes aFdehs g 7f22 5 Jdvkar Agrelal th(Hughes &
Rusch, 1989; Merrill, 1990; Sternberg, 1997). A 3% 4] 7152 AH A L&A
A 2 g Add dAE 9wu s (Wickens, 1992), HFEA 75 A 43
AMEA Aot 48, d=stA] v F4dA 44 83 5 W&o A A,
24 7)%e B3 5E AARES Yxzstar Yrh(Glosser & Goodglass, 1990).
W8 G Ao M = Zp=tol] gk gh¢leo]l Evhar 1 Aol thste] o WA whE-
glof A& AA ST WAZ, 9 AE A (decision making)d 2 A< #Fo] glrh
(HA1A, 2010). L& 859 27] @AM He& x4 o7 Aelsts $A4 A

]I o] vehu, Aue gk SAA AHele 44 JRE oA er A2l
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O

7] wimol o AY £R7F tha =gl FY7F Bol a7 wiiEe] ddis e
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ARE Al A F ge $9& MHAA HER, 2EAE B2 dA5E 9
54 A=5d A dez s FAFeEHA Aestd SErde & 7 WU
Arpar A Aekal kA%, 2010)

A4 2 WA de AEAE 2EY A or 2l Abag HAlEF
AL AAstL ek Ae dFon, 524 A3 P& ASetE 54 AA
# A o]tk (Meltzer, 2007). A7 5L FxH ol FAZS "AFer, A7 F
A, relEA] e #HEE dd THE ofv sk wHlezak, 1982; Lerner, 2003),

FA7H AHgelle] s el Ha AL vEH Aelth Willner 5(2010)
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43 71 92 97 9%
8 13 18 21 19
8 8~20  16~22  16~24  20~21
33 55 75 90 36
8 10 11 16 15
7~8 8~14 9~16 12~20  15~16
35 49 54 77 73
8 13 19 21 20
8~9 9~17  16~20 18~22  19~21
38 55 77 86 83
9 16 19 20 20
8~10  12~18 18~21  19~21 20
44 65 92 9% 9%
8 15 17 20 19
8 10~16  15~22  18~24 19
33 60 70 36 79
8 8 12 16 15
7~8 8~10 8~18 12~19  16~17
36 40 59 77 73
9 14 19 21 20
8~10  10~17 16~21  19~23  19~21
38 60 77 88 84
9 17 20 21 20
8~9 14~19  19~21  20~21 19~21
42 81 9% 98 97
8 16 18 22 19
8 13~19  11~20 19~24  19~20
33 67 73 91 81
7 9 13 17 16
7~8 8~14  10~18 13~19  15~18
35 44 62 81 76
9 16 19 20 20
8~9 10~19  18~21  18~23  20~21
37 67 81 85 84
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