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I. A & = HET e 27, ¢7] B 27 % §47), EAle]

22, T2a w3l 5 e e PAEET 197

A7 ZEo)ge A)ZH 7o) x|4F 07 HkgEs 9 3-& n]HH(Hyndman & Ashburn, 2003; Webster
595 9Ju]dcH(Treisman & Gelade, 1980). A1ZH4] et al, 1989)

Fo]8 Aoli= HEF o|F 75%7} sk A F AR ZE ATE ol ofshH AR ZE 7148 Al ellA]

ARl AAZE 715 Aol % 7P widshA Leh s Sdo]  FE A F 8 AP QAL AIE 719, S Q1A

TH(Butter & Kirsch, 1992; Warren, 1990, 1993). ] A7 &4, A4 o9 T2a1 /g 23, Aok,

ORCID: Choi, Seong—Youl, http://orcid.org/0000—-0001-7096—-0638
Corresponding author: Lee, Jae—Shin (jaeshin@konyang.ac.kr/ Dept, of Occupational Therapy, Konyang University)
Received 30 January 2015; Revised version received 25 February 2015; Accepted 14 September 2015

ez 283)%] 20159 A|234 A35 [



48do] e (Warren, 1993). ©] 31$17]
A2 FFef g Wt shelaraol] 9118k /b
A, Aok, A2 AeHdE F3 715 gtk (Leigh
& Zee, 1999). WA ¥EF o] Hak9] A7 7=

= Ty Fd= oPlshe 242 42
o] %E]-(Groswasser, Cohen, & Blankstein, 1990).

7128 HEF BAE tWFOR 3 A=ellA AAZ
Fog o] WskE S4sh] flell dHE HAHAlbert’s
test), AU+7] 7AAF(line bisection test), BA-$7] 7
Al(star cancellation test), ¥ ZIAk(the bells test),
Dynavision®] RFg-AIZF} WHE-3lF 5-& T2 ARSI
t}(Halligan, Wilson, & Cockburn, 1990; Klavora &
Warren, 1998; Kleinman et al.,, 2007; Korner—
Bitensky et al., 2000; Rossi, Kheyfets, & Reding,
1990). ot ArE AIAZE I BAE Tk
&9 AIZHE Fo e ok 7]£Z4 L}"—Ei "Er@.?lﬂr
(Stone et al., 1991). wpgh A]z &4
B d]lo] H= Hake] AAZ 7= Z‘Vd Aow =4
54 er=thBarnes & Good, 2013).

HhH AJM 322 7] (eye—tracker) & A4 = vl 9k
AAE FAol= e FA S FA 8]
(fixation), =% (saccade) 18]l 54 (scanpath) 5-&
S 0 FAEE ol g S A2 Y
= 7153 she Y] S-S AR SRR A
ZgrAlo)ar s -etA Rl LAE Algshn Hakstd 24
o] 7ks3ll 715e] B P =3t APast ¥t (Karatekin,
2007). B8k A0S e AEE AR S2 Yo
7hssto] A AAIE Tk stk AlZH 799
W3S A% = 9l Aol vk (Karatekin, 2007,
Rommelse, van der Stigchel, & Sergeant, 2008).

W% B2 A7 7l Role] Ao meln
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Table 1. General Characteristics of Participants

thekst At W Eo] o] 8% 1 )tk (Karnath, Chirist,
& Hartje, 1993; Klavora & Warren, 1998; Redding
& Wallace, 2006; Smania, Bazoli, Piva, & Guidetti,
1997). o]&]3t SAMH % Dynavisions ©]8-3F 82
T, Aok, F 2, Al A9 o
9 AR 7ems FHeES 1Rk H vk (Klavora &
Warren, 1998). 18]3L AJAFA 7= AA IAE 738
Sh= Bok 530 2 )Wse) oYl AR $AYE 5
Q5 4 Qo] olefat alg) A7t 7)) WakE nr A
o7 #As = Qv (Karatekin, 2007). 71843 <
W A 8 QbellA 4] tdAtell Al dojuk=
W3l = HL% 45 B3l 223ttt o] Dynavision&
o]%- o %Xﬂ afaL A FAE ek st gk
T &4 141 sh2 A8k ]l A8 e A7y

oltt.

A2

>

UE
1o
o
*

whEba] ARl M= A2 FolE e EAE T}
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Age Onset

Participant Gender Diagnosis

(yr) (mo)
Participant 1 F 72 9 Lt. hemiplegia d/t intracranial hemorrhage
Participant 2 F 56 8 Lt. hemiplegia d/t cerebellar infarction
Participant 3 M 68 7 Lt. hemiplegia d/t MCA territory infarction

d/t: due to, F: Female, M: Male, MCA: Middle Cerebral Artery
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D ¥EF s B 7 7)710] 6718 o]l 2k

2) 9 9 AIE Aot glo] A A 3ol The
sk 2}

3) st gro] HAIJHEl AAFKorean version of
Mini—Mental State Examination; MMSE-K)
247 olgow A FHE olsfista FE
A= AA s 7 A

4) vl-54 AAZ 7]s AAHMotor—free Visual
Perception Test—3; MVPT—3) A} A1} AlA]
7+ 7% AehE 71l A}

5) YHE AL A} A2 FojElo] wAlE 711 A

[\

A A

¥ 9= ABAB 78S 784 (single subject
experimental design) = Z-83F3ith W 574 3]7]+=
7124 A 33)7], FA7] B 123]7], 7|243]7] A’ 33]
7], #A487] B 123]7]% &tk

3. o7 IpY
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A Felge SIS Sl AHE Il
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ZIAbelA 22} 7|2 A= AR WA S 089
of FARE 7|AE AdEEgion AHN527] 54

i 2 ARSI 371 HAS] Adfe WS R
ato] vluatgitt. 1ol SA7] Bsk SA15]7] B 71kF
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HA4L Figure 13 2t}
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4. A4

(1) sh=E ZHo| FNHE] AL
(Korean version of Mini—Mnetal State
Examination; MMSE—K)

Kwon¥} Park (1989) ¢l &Jaix] =0 ¥
FAE QPgellA BEEHA 1A s Wrkshe ER
e ARE L QlTk o] HAF o] HARARE AlE e
992 A Al|e gkl AALRE Qgdwkar gl & 30740
wHolar 247 o) W AV S-S e E W
oh 2 ATelAE Aol EAI7E fls t AR &
87 Sfsl ARg-eHl

[RAEC)

(2) HIZ2SYE AIXIZH 7|5 dAt
(Motor—free Visual Perception Test—3; MVPT—3)
MVPT-38AR: $57)'5-& A3 4 A4 7
8& BRe AAETE 8719 Sl Eo s dck

| Intervention ‘ ’ Assessment |
) &
Baseline A Eye—tracker measure

No adaptation

On visual perceptual task of random choice

4

4

Intervention B

Eye—tracker measure

Dynavision training

On visual perceptual task of random choice

4

4

Baseline A’

Eye—tracker measure

No adaptation

On visual perceptual task of random choice

4
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Intervention B’

Eye—tracker measure

Dynavision training

On visual perceptual task of random choice

Figure 1. Procedure of Study
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870 kS 2124 44 (visual discrimination), 3
e g (form constancy), A1 ©71719 1 (visual
short—term memory 1), 1214 ¢4 1 (visual Closure
1), 5% A9 (spatial orientation), A7 —873 (figure
ground), AJZH A4 2(visual closure 2), A2 §17]
7193 2(visual short—term memory 2)°]t}. E 657
o FAEogITE 2 ATelxl= A2 71wl A
7} Sl WS sk Qs ARkl

(3) LHE ZHAHAlbert's Test)

HE HAR= Albert (1973) ¢l &J3) 119td HALZ
A4gA ol A9 = wjdE 40712 AE& Fof 3AlsH
© A A7) Aot Folefl 2.5em Aole] Ho] F4
of 47)} & - §- SHoE 7} 18714 184 vk i
ALe] Foel Folg XA o] % Sl = 47Kel
e A7 AE AASkaL Y A] 367 A Bt A
= ”o“?i_ ”\]f{}‘:} 2 Oq?q]*iL AZHA T2y
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Table 2. Task of Search Letters on Articles

o] 23k AA ZA} + F A} Fo}l g 24}
T HlEe MR 24,

ARFAIE 70§49 Sk et}
bk, g ARt A, slojul
Q) S PR FFEAY &

Foleh. £39) 949 2% 53]
o o&ﬁ@%ﬂ k% 5o 272l el
FAGoRM A2 T2t BF dolEE At
12

[ oX
=2 o
u

ﬁ_‘, ol'
He
n%o Ny

el HolEE +312 4 Lorz SEALR WAls
L AXNE S Hadlet 4 9= AHE X]LLTL Qith
(Karatekin, 2007). 1 Q7oA ZA] 5
o ojele] WSS 2Aap) Sl AT,

3 M =7

= A7) SAP 2k FAE)7] 717kl wis]7] Dynavision
TS 2880ty thdAke] A 7Tsg arelslte] e
OVIAR= L3 2Rlel] ok AAIR o] 7 7)) ARt
= ARt TAIE AT FAlell ARl Dynavision
TEIRS v 473

(1) Self paced

] Eel9 MEE ireloh o il el
o9k Eegolth Ho| Bolot MES gl
W 22lE ) Wo] el T TAslw T 9

Methods

1. Sit for normal position on the chair in front of desk.

2. Article was placed in the center of desk.

— Article was prepared using A4 paper that horizontally arranged, font size of 12 point, ming—style font,

letter spacing of 0%, line spacing of 160%.

— Articles were prepared each one for 7 area of political, economy, science, society, international, sports,

culture.

— Participants are randomly choose one during seven articles.
3. Participants are randomly select one during fourteen consonants, and participants search for letters

contained of the consonant at article.
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oA Eo] AR}, AA A AR 60x0]H.
(2) Apparatus paced

ol AFER O 2o] oA T <] e
2w 055} Holgle). 1A TAl ARKE 60%]
AR BHI0] fAIHE A7 522 AT

(3) Visual tracking
iz A mEbA Eo] AZl HES FOE mepte
= ol Agole AAREoRE Edlo] #2o]a 30
% S0 weko] npit), tiAkx}e} Dynavision] Agl=
1.8~2.4mE At} &o] v+ s 328 A%
6

0% $< +asH%C,

(4) Digital flash

self paced®} apparatus paced X 130] F=7}5}o]
Sl A% LCDsFA 22t Yo es sk X2
o}, Ello] AX = AIZHE 0.01, 0.05, 0.10, 0.25,
0.40, 0.50, 0.75, 1.00x= 2748 & Slth 1~742] <]
AR A4S 7 1o, v 5xuth et AR
FAJEL o] AFoM= B AR AIMS 122 3}
I 2= g ATF e =S Al

6. =41 i

& A7 A Aol BE wis)y) Al 5
B E&%éx% éﬁg A1ZH == Ealo] AAEIS

on & A3te] 237 AF Wi (two standard
deviation band)ﬂ ZA8A (trend line) 4 WS A}
233tk

At 3% B 7124 A7Ibel A Qb Wl

L
-
Wl glo] el e £ APAS ugh £a

FA7) BAAE 34 P95 APAE ngon 34
9 US| A3 71RA AVI0e) 28ERA W
2 % 231 o 7 A 15@471 A7)
R BV 39 2% 7124 V1Tt 3 3
1B st 42 Hsh, A qw} 1243,

oAt 29F 3 shaFehs AEAS Btk 12]al thA
SA7F A8 FA3)7] BelAe 71243507 AT 713
T} 52 oA AAF PdEE AE Bglom A
713ke] 23R HERTE =] 23] o] HAEH T

(Figure 2).
2. Bt O™ AlZHel H3}

A AV HE AT A
e & F9 AL R
= FA) BAME 93 FIEE AFHS nglon
713@ AV 2EERA} WERT A% 28] o)y
Assick 23] & 2

_4

7 g AdAS B Iﬂ A SA7F A5
FAE)7] BelM= 71241371 A 717 =2 5]
A Az A= AR HYlom A’ 7)7ke) 285 H
2} ey =4 23] o] FAH A} (Figure 2).

[e

3. Qo Plo] Hat
oA 13t 3 7124 AZIREelA Qbieek Bl
31, ﬂwz} 2 “‘h%}% B Holrk &

o%u} o};qu} qw }3 —3 7124 Ag) vlwste] 7
B 71&7)7F eket Ak Btk 7]1x413)7]
A 77l At 31 B 724 AZIZER T Y
A7) BE 58 507 njud gy AgHS B
etk 2ejal oAl SAI7F A8 FA15)7] BellA= 7]
ZA37] A 1R e S A s 7

A& Bylom A’ 7|3k 231

Rigl FWA MERT U 2
3] ol A= ek (Figure 3).
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4. o QHZef AJZH| s}

HEX] 717J°ﬂ/\1 odAF 19 Hat ok AR

FAE AL e} 2= A, didAk
Ae BT SA7] BellA= gt 3
AIAS Bl om 2EFHA} ul
& AIE A 71243]7] AT 7)3E
A= 7)1 2 A7)7HRTE vk E=A417] BY)
T 1%0131 EH“Z} 12 33, tdAt 2
M E, oA 38 A% St = AP Btk
SAI3)7] BelMe BE dldAbze] Ak 4 1{— %S
Mg Holm, 23FHAF MME o]stollA]| 23] o] f-A =
At Figure 3).

5. NFH9| Hal

EME} %Xﬁﬂ BellA= A} Ak
2NTHA TR} =] 23] o))
37] AollA= 71324 AR =41
FrolA P AdAE Bk B3 TA3)7] B °ﬂ
e Azf Abdky]s A8EAS Ro|HA] 2EFHAF e
By =7 23] o)} A= ok (Figure 4).

il

6. HAK| Z21fe| Hs}

RE AAES] 71524 A7|7kllA eHE AeEA S
Btk TA17] BollX e Ak ek 43S Holy
2EFHA MR} =4 23] Ol A= ?—ﬂol iz

AUtk 71243]7] A= 7%
& ol Aak ke ﬁﬁok’ﬂé Bk &gk &
3] 7] BellX % Axf daks s A3dE HoldA 23
FHAF MERT} 57| 23] o] fAE 7o) FHEE S
th(Figure 5).

l:lH‘ _\ﬂ

Iv. o &

L

# A7 ¥E5 ©]F Dynavision &91°] #AIE +

ol ek A7H Fojee] vAe £iE alehg)
shgit. AHEA] AT A2 Foe 249
o

B ATIY AR, QT N, FiE

Qb Wk,
QPTEEOF ARE AR Aol BE oidAelA o
g a7} ERIE S whEhA] Atel g uldAt 31

5% Dynavision &% o] F AJZ}2] F=9]8] &Fof {9
ok ado] Qe & UG ol HEF SAelA
Dynavision T o5 A48 F2]9 9] = Harsh 7
A Aupel Ax)8cH(Klavora, Gaskovski, Heslegrave,
Quinn, & Young, 1995; Klavora & Warren, 1998).

A % A= O 2 DynavisionEdS A
AlgE At 1% AlZHA FelE o] wsks S5k 919l
Dynavision 3714 #4 %= Wks- *—TE, AAFA, A
2} 5 WhE Sl 5 ARSItk vhd B Al &
ARAFATE o] &ato] AA|Z} 7]zel] 7127} H= &
o] FAUE %%6}04 by, b=k Al

RIS o] % 4, Aok A7t
A SHES sk 2o 118 AR 7EES ]
st sh= 7HE 71:o] Hi= QAo th(Warren, 1993).
E3F HET o5 Hoksl AR 559 S A
&) Ante) K44 oJakS vtk (Groswasser et al.,
1990; Leigh & Zee, 1999). whzbr] & AtolA 54
= 23l ARESE A AFA719] s 2 A A
= 71EQToNA Bargk A7 5o Wl Avte} vl
sto] apdste JHE Alwshtta @ 4 Qlck
710 Al FoE S 5% vl AqaellM

Z-71 AAE D E AL & AR AT A4 S2
AAAE F-8-319th(Halligan et al., 1990; Kleinman
et al., 2007; Korner—Bitensky et al., 2000; Rossi et

., 1990). & Oq?’“oﬂfﬂl\:_ AAFA7] Lol F714 ©.

Fl
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A
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e

0_124..

of M &

2 71AF o] &3t AFES WAk 1 A7 7|24
3)7) A9 73 %—" SA7] BE & s B
o} BEgE 712 43]7] A 7|7l SAE ks AL Rk
SN AN E = 712l Eetal JEEe] A44
07 FT7Rhs AEE Rtk ol AHFA7] A

oM 712437 A7} A7) BRL bk S-S B
ojn] QP Al ks Hol= A¥e} njuArt. 5, 7%
31719 F3gFo] FAVIRG 1 SR AE%E
Hol= AehE T4 A TR v A (st AAPS vk
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APl TS A= Fo%
T SR HET o] F A7 Fo9 9] e I
*@%"ﬂ’ﬂ IAG2Y-E ASHsct(Mercier, Audet, Hebert,
Rochette, & Dubois, 2001). wepr] A HAE 533
Sh= stoll Al o] W3k g]lehs A o
=5 B AAZ Qg S 5P T
=Ho] & gt} & AFeA = ol st =Rl WEo
AR JAE FHsh S ARAFATE 5}*0”0}3’— A1zt
2 Fo S Bt 1 A dAE
o TE= AlZHA] Z«]Eﬂ"ﬂ &”O] A

AN B AAFAT) S

il
g ofgfo] Stk Esk A AFA7|E BEato] A7
Fog o] MEE SOt AlX 9 o5 F =9 v
o] vl A4 ofu| A 2 Al Fshs 3] ET (heat map)
= AlgskA] Xelith whebA o] A&E = Aol
= duislel] A A oS Tt Bt A
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Abstract

The Effect of Dynavision Training on Visual Attention
During Task After Stroke: Single Subject Research Design

Choi, Seong-Youl*, M.P.H., O.T., Han, Sang-Woo™*, M.P.H., O.T.,
Lee, Jae-Shin***, Ph.D., O.T.
"Dept. of Occupational Therapy, Youngdong University
“Dept. of Occupational Therapy, Kwangju Women’s University

“"Dept. of Occupational Therapy, Konyang University

Objective : This study examined effect of Dynavision training on visual attention while conducting tasks after a
stroke, and performed an eye—tracker analysis.

Methods : Across an ABAB single—subject research design, three stroke patients conducted Dynavision training
during the intervention period, and the eye—tracker evaluated their visual attention after each session. A visual
analysis was conducted using a graph, and the changes in the values were analyzed through two standard
deviations and the trend line.

Results : The values of eye fixation, eye saccade, and eye scan—path remained high within the two standard
deviation band more than twice during the intervention and reversal intervention period. The trend line for the
intervention and reversal intervention period was steep. The trend line for the percentage of correct answers on
paper was increased during the reversal baseline period. In addition, the trend for the line reversal intervention
period was steeper than for the intervention period.

Conclusion - Dynavision training after a stroke affected the visual attention while conducting tasks, and an
eye—tracker evaluation was more objective than a pencil—paper evaluation.

Key words : Dynavision, Eye—tracker, Stroke, Task, Visual attention
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