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Studies on Kinetic Visual Acuity.
A Development of Kinetic Visual Acuity in Young
Children.
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Yoshiyuki WATANABE*', Hisatsune YAMADA*’, and Hisao ISHIGAKI*’

The purpose of this report is to clarify the developmental processes on the kinetic visual acuity (KVA) in
young children. The KVA was measured by use of improved kinetic vision tester (Kowa; AS-4A). By the results
of improvement, it was possible to stop and disappear the moving object (Landlt’s ring) at the voluntary visual
distance. Simultaneously, the static visual acuity (SVA) was measured by use of kinetic vision tester. The
developmental processes of KVA were discussed from compared with SVA and KVA as a function of age. The
number of young children (aged from 5 to 11 years old) were 432 (204 in boys and 199 in girls). However, the
following children were excluded from this number: over SVA 1.70, a far-sightedness by red-green visual
object, putting glasses and under SVA 1.00. The results were summarized as follows:

1) The SVA was developed gradually during aged from 5 to 11 years old. The mean SVA at the cach ages was
1.25in5,1.30in 6, 1.30in7,1.32in8,1.32in9, 1.38 in 10 and 1.36in | | years old. There was no difference of
SVA between sex.

2) The mean KVA at the each ages was 0.94in 5, 1.05in6,1.08in7,1.12in8,1.16in9, 1.19in 10and 1.18 in I'1
years old. No significant difference was observed in KVA between sex.

3) The difference between SVA and KVA at the each ages was 0.31in 5,0.25in6,0.22in7,0.20in8,0.19in 9,
0.19in 10and 0.18 in 11 years old. The % decrease of KVA to SVA at the each ages was 75.4in 5,80.3 in 6,
82.3in 7, 84.3in 8,87.3in 9, 86.4 in 10 and 87.1 in 11 years old.

4) As shown in 2) and 3), the development of KVA was found from 5 to Il years old. Especially, the
developmental change from 5 to 7 years was remarkable. This tendency showed that the development of
KVA was more lagged as compared with SVA’s. This finding suggested that the visual physiological
mechanism on KVA was different from SVA’s.

5) The correlation coefficient between SVA and KVA was small in lower ages (aged from 5 to 8 years old).

This result show that the lower age children who have fine SVA have notalways fine KVA. From these findings,

it was proposed that the measurement of KVA was important to coach of physical education and to lead of daily

life in young children.

T O KA HTLSRE D 6 AF LT 5 ARNIC EB AR R O Sk & LTI &0 S &R
E 5T, A E DM TEOR £ O IPEA B H B o 19094EEBRIRF 2 BN T, DR
W EBBERHLCETHD, COHMTD S - BLOWEOHK—E o, 2 mEicid 2mse
x1 K[n] T3 K% *2 R KRR ORI AE Y+ v 2 — #3 B TR

#! Daido Institute of Technology ** Research Center of Health, Physical Fitness and Sports, Nagoya
University *' Aichi Institute of Technology



Nagoya J. Health, Physical Fitness, Sports Vol. 4 (March 1981)

SEELTR DY AME, 38b5, &N B
(Minimum separable) Td > TH A HODL, v
INRTE () OB ER BN THEbT & &
185728, 5D =B N EVEIE, #HikLr
BMAEE (7 v Fw PRED CcllEIN 587, ¢
15 Bk LR ) (Static visual acuity) D ETH B,
—Ji, COEILUIEEAB N LTAHA LD END
WA, AP OEZ DAL E ST D
t, SRS < i), B GEEE, SENHON 5 &
&L STl 2 DR 5 1o N TRIE DS
g ?}’L’C _—é 7&:2, 20, 21, 22, 25 )o

& IS, Ludvigh (194747 i) < SLEBRC I
2 R 9 B I 1T g 4 T4 % 25 20), 1953
AR M BNC o A8 A “Dynamic visual
acuity” “DVA™ & IfR L7122,

boEicBnNT, )< O L2 J7Cd 40
JEi3 B (19364E)%), /NS (19504F)%) ic D0 Tk
PP L OHA" 1) S LS THIRMSTTH S
M, 19TUARS) <R fo g 280 & B AR ) &
0¥, “Kinetic visual acuity” “KVA” &4 L,
IR T 3 7 & O IR BB 4 B W kA WA T &
%He1% 25 L), Ludvigh ) 5@ DVA i3,
RLRSIRS ) 5 100 23 FAC A2 AT ~D K- NC RS ) &
KD TH B 5, B 5D KVARBRD
DT A REICSE A D, 97185, DVA D
B AR DS, AR BRAE SIS S DY o
BN D o KVAWE QLA  [hMEEH3 28
L E0 5, WHTERESNDbLTNEDL, MR
ML, MO RENI IR SN, L LEss,
DVA & KVA bl it B8R A A L0 i
LTwaEndficbontddbmlLcnsbond
EZZ OB, AW, choHIbm) &AL
JKVAEWE LI bDTH B,

LTAHT, HbRI LS EOBERICEY 5
ERROWMERL <, R, bEicBHNTE
19114ET AL, 19284E K% O 13 Do IIlT
TII19T4E AL D3tk (B 431 76,705
#4) o 3~8F OMIRFITICHONTE ED T
Lo TNICINLT, H) SHEENCINT B8] &
GRS EDOBRICE T B IEA T X bbb To L,

19614 Burg and Hulbert ®) [34E 45 164 5 5674

OB LF 23644 RIC, 155N 19664FEBurg *)
AR 167> 592 O B Lcka 3t 17,500 4% 5 i
LM EDVAZREL T b, 2ORE, H13
EAMTTOWXONTET L, COETFREED
THE LD, Fk, EPICEBRIIETOREAR,
LR E0E DVA O W THY, BHIEST
FDFE ULt LTS,

19684EG A1) 513, 10~ 157 D 6 % 5614 L)
LD 4 255 1o #Er 5404 0 B s A S 5 il
I E W AR AW Utc, SAED O S A8
DHELBNTEZLOMBIEH B ELIENS G, &
IR 70, A E 10 5 LEnic E5 L,
26~30F Tib RIF &N B, L L, #hllEo
EDICBNCHILE ), BHAE T & &I o
hd, LT, A EWHAR OB 3R
HALTH L, &I, 46~50F 1 556~604 1
D CERIEAR D), BRI EB ST 83 LD,
TDOMNZENFEWET 5 TL B EHRE LTS,
TS i a9 2 1) O AR 9 HE R oo i) &
LT3, & ITidEds S @4 i <o i R 5
BHOELNE TN ENIETH A, CDTEE,
PEAERE O 2 R — ViEl), HB0EFER (&
N H B 75 &) 1B WD TR E ™~ & N &
EZ D, L ULIENS, Fitokdic, @ K
I d B 4877 ARSI 2 B kb i3, s
ESICBOTBurg > 316~19F, B ik
10~ 16 Th - tc, MO K DS # 4 5 G icH)
R NEWE LR ET SO TO,
197T44EE M) S, Ghfk B 1S & ONC/ N
HOMAGED EFIEED AW E L, 509
WO CTTRB T & 1870 o 25 hsidi b3 % i)
MHY, EWCAFHPST~8FChTTEh
DI TH > 10 EHME LT D, HEH®) &0k
MW E TS, FHEEO B B AEA W8 Ui/
REDOEFRIC L DAMT, BFEBERRIIFH DML
By —2Md s ikch-rk, Lo
LIS 5, SERINLTS © OGNSR REE & o 5 4E
LOTPECE T LT < 28R VBN A F 0
g, WO, ko REE—SiE5d—
B o SN E)VE O OSBRI 2 L &y 5 e 1
EWCHEEWEA D, COX A ERFZFL, X



Nagoya J. Health, Physical Fitness, Sports Vol. 4 (March 1981)

DIEACE W T IO WA 21 B 1, DT
O A FHC SR A N AT, SR 15 6 T
INTE MR D AR ) OWGE 21T - To o AR ED
Yo W O WA ORERARET DT
HbEEGIC, RFCHE Ui ofk R s
L THY L, & 51C, #iik ) & mhke ) o4k
SHEB A WiKd 5 C S X 5 TEI « JLE o)
SN B I EIC DD TR T A b D TH
%o

£ B A ik
L BRI Er O R
T 0 (BLRL, AS-4A ) DR T o 45 1k
2, 7—FAA4 9 F TEILH XHICIE ST 5,
CDT =24 wFhA=24 7024 5 FITRD R
Z, BAOEEORIEECHR DB Ucipic <
A7 aRA wTFNA VT LIIICHE Ui, HEE
gk SRS KT %,
2. WHALE S BE O LA
AR W E DT OB A BT 7 D e S 13
IKDEBYTH b,
(1) B Ao 7 KB
(2) MO KEX EIHEE30 mTH I 1.0 ICH Y
3) FEREROUNHODNM : EFALD 4 J71h
4)  REER @y o KD IR ETT 1A
5) AR ELES I k80 km
) OO S X 1100 Nit
T R RIS BT R A
3. BAE OB E
MBI R - TERICHEE S o BEEE TR L
TP REEDMEIL L, WHERU KK, #iEE 7K
BN A O JiA DU F o3 TR H D0 E R
NemdD X =¥ Hix L DR 7 KEBE2bbH, ©h
TIE Utc, WERTOMBIC £ -C, PhRTHI
G E BT S5 0 EEAOemd ~ = i 7 KB
TUINE D N [& A SELTEDBT X,
WA OPEE, R 1 m < &I BAsA )
WXL ALY, TN OGEEE 5 [l
2 U —fR kA g U 5 Ml d 5 ¢ &l
B toy), 20D H 3IEE Ut LR oL A 5
BUCHMABRIMEE U,

,\a,—\,—\,\

23

4. #nbEA oW E
LR ORI, B ARSI EE OB 5k &
/oK T 7 REO U HO J )% 5% S €,

B W 3 D I O 7 A0 A 4R B S I & R R
W, O, PR ErR Nyl KR TR &
72,

5. M AR KO

I E 217 - 2o B 6, S Bl I A1 634711«
123 EWRI44E2 « 3 H, /INERITIEFIBAAET « 9
HOHRi QWi n S48 3 & O TH - 1o,
AR E O A SHER, /NP O D Ts— %
(BT h =7 vHD) Th-1,
6. M oM

Wﬁﬂ%ﬁ%%-%ﬁ&mﬁ%w@f%ok@
, FULEICRRI&E 52 R0 XD, EreEE

4li)>,%ﬁ:.h TE L X HPZERD K S HE ONIE
U 7217 100,

o Wk, A7 44, AKIEEDIREIL LIS,
PLoevIs 8D 7 7 ISR T,

o Mt Y, T LB, K, FERLEDRFEAELD
L& 5,

o b x5 IFDT LI E DB I E R,
Co & —ficlEY, Ftogk
WA G DD,

o TCXLIKTRF Vv Yy FICDEW, HiEILT
TR5 LD, FrETPr18ET 5,

7. WERIE S CICAR, B8 X OER SR AR

Mﬁﬂ‘ W 2 SORERI YL S & ONC 1 /N R I B

Ste AWHEDOWEIC B IM UGN « Wi o
Aﬁ%@%(ﬁ%ﬂ)dyﬁw,%bfébKﬁ
W AR D3 1.00 DL EA A Lic & 1L.00 LLR ¢
HoteHCHTTELICRT

£ LICORT &, BEEDE S Tiibd )

DOYEICEI Ut ABUT B T4 2874, L+4A
32044, #WE681 4 THHH, TDEB1 #idid,
FREEAR B T A &R ST B O ABUSER
HENTNDB, 15, TDE8LLDH LERIELT
MLOOPI A AT HEEH 1218 4, L1214 4,
FA32 %4 1o, COHRICEIER 170 LI
BT LB TF14%, L 16%, FH29% O NEBE
INT D, ARBRTHM L ik 5 coif

PiEs
&5 s



Nagoya J. Health, Physical Fitness, Sports Vol. 4 (March 1981)

Table 1. Number of participated children in this experiment.

Boys Girls Both

Over Under Over Under Over Under
Age SVA 1.00  SVA 1.00 Total SVA 1.00 SVA 1.00 Total SVA .00 SVA 1.00 Total
) 28 10 38 38 13 51 66 23 89
6 47 16 63 48 15 63 95 31 126
7 33 9 42 22 10 32 55 19 74
8 23 14 37 29 13 42 52 27 79
9 26 5 31 20 29 46 14 60
10 31 3 34 27 34 58 10 68
11 30 12 42 30 13 43 60 25 85
Total 218 69 287 214 80 294 432 149 581

The number of children who have a far-sight tendency is excluded from this value.
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Table 2. Number of subjects in normal visual acuity
(over SVA 1.00).

Age Boys Girls Both
5 Yrs. 28 38 66
6 Yrs. 47 48 95
7 Yrs. 33 22 55
8 Yrs. 22 27 52
9 Yrs. 21 16 46
10 Yrs. 28 24 58
Il Yrs. 25 24 60
Total 204 199 432
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Table 3. Mean SVA and standard deviation.

Boys Girls Both

Age Mean SD Mean SD Mean SD
5 Yrs. 1.25 0.19 1.26 0.19 1.25 0.19
6 Yrs. 1.30 0.20 1.30 0.17 1.30 0.19
7 Yrs. 1.28 0.17 1.33 0.18 1.30 0.17
8 Yrs. 1.34 0.20 1.30 0.18 1.32 0.19
9 Yrs. 1.32 0.18 1.32 0.19 1.32 0.18
10 Yrs. 137 0.20 1.39 0.20 1.38 0.20
11 Yrs. 1.40 0.16 1.32 0.18 1.36 0.17

Table 4. Frequency distribution of SVA.

5 Years 6 Years 7 Years 8 Years 9 Years 10 Years 11 Years

SVA B G BT B G Bt B G Bt B G Bt B G Bt B G Bt B G Bt

1.00—1.09 6 9 15 12 8 20 7 1 8 3 3 6 1 | 2 2 2 4 1 3 4
1.10—1.19 7 5 12 1 7l 8 | 5 6 4 5 9 5 4 9 4 3 7 2 5 7
1.20—1.29 6 10 16 4 5 9 8 3 1 1 2 3 6 3 9 3 3 6 4 1 5
1.30—1.39 2 3 5 11 14 25 10 4 14 0 11 11 1 2 3 5 2 7 4 6 10
140149 2 S 7 9 6 15 3 3 6 8 0 8 3 2 5 5 5 10 5 4 9
1.50—1.59 3 3 6 8 6 14 | 5 6 5 3 8 3 2 o 3 4 7 6 4 10
1.60—1.69 2 3 5 2 2 4 3 1 4 1 3 4 2 2 4 6 5 11 3 | 4
B : Boys, G : Girls, Bt: Both
Table 5. Mean KVA and standard deviation.
Boys Girls Both
Age Mean SD Mean SD Mean SD
5 0.94 0.16 0.95 0.20 0.94 0.18
6 1.04 0.28 1.06 0.22 1.05 0.25
7 1.06 0.20 1.11 0.26 1.08 0.22
8 1.14 0.20 1.10 0.20 1.12 0.20
9 1.16 0.17 1.16 0.20 1.16 0.18
10 1.20 0.22 1.19 0.18 1.19 0.20
11 1.21 0.14 L.15 0.19 1.18 0.17
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Table 6. Frequency distribution of KVA.

5 Years 6 Years 7 Years 8 Years 9 Years 10 Years Il Years
KVA B G BT B G Bt B G Bt B G Bt B G Bt B G Bt B G Bt
0.10—0.19 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.20—0.29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.30—0.39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.40—0.49 0 | 1 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
0.50—0.59 0 0 0 1 | 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.60—0.69 1 1 2 0 2 2 0 0 0 0 | 1 0 0 0 0 0 0 0 0 0
0.70—0.79 5 5 10 5 2 7 4 1 5 1 | 2 0 0 0 | 1 2 0 0 0
0.80—0.89 3 10 13 3 5 8 5 2 7 | 2 3 | 2 3 1 0 1 0 3 3
0.90—0.99 7 5 12 6 8 14 2 3 5 4 5 9 2 1 3 5 2 7 2 3 5
1.00—1.09 6 6 12 6 7 13 3 3 6 I 2 3 5 3 8 3 3 6 3 3 6
1.10—1.19 5 5 10 6 7 13 10 2 12 4 5 9 4 3 7 2 6 8 5 3 8
120129 0 4 4 11 9 20 S5 4 9 7 7 14 4 1 5 2 3 5 8 5 I3
1.30—1.39 1| | 2 4 4 8 3 4 7 | 2 3 2 2 4 8 7 15 3 5 8
1.40—1.49 0 0 0 2 2 4 1 2 3 3 2 5 3 4 7 5 2 7 4 | 5
1.50—1.59 0 0 0 | 1 2 0 0 0 0 0 0 0 0 0 | 0 | 0 | 1
1.60—1.69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B : Boys, G : Girls, Bt: Both
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Table 7. Analysis of variance of SVA in age and sex.
0.70 - 1 | F D 1 1 1 |
5 6 7 8 9 10 11 S f M F
Ace € vears ) Sex 0.003 | 0.003 0.088
Figure 1. Changes in SVA as a function of age. Age 0.529 6 0.088 2.588%
The open circles, closed circles and bafs represents Tnteraction 0.142 6 0.024 0.706
mean SVA o.f Poys, mean. SVA of girls and one . 13345 389 0.034
standard deviation, respectively.
SUFICH D ER U TO 5, C OIS ! 1Hon e
FHCHE Lico Bk 8 TH B, (* P <0.05)
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5 Yrs. 5 Yrs.

6Yrs. 0.05 6 Yrs.

7 Yrs. 0.05 0.00 7 Yrs.

8 Yrs. 0.07 * 0.02 0.02 8 Yrs.

9 Yrs. 0.07 * 0.02 0.02 0.00 9 Yrs.

10 Yrs. 0: 3% 0.08* 0.08%* 0.06 0.06 10 Yrs.
Il Yrs. 0.1 1** 0.06* 0.06 0.04 0.04 0.02

(* P <0.05 **P <0.0l)

Figure 2. Difference and significant difference of SVA between

each ages.
—®—  Boys
-==0-==  GIRLS
1.60 r
1.50 |
1.40 § o
1,30 H_,” P)(:’ -_.n/ N4l
I ey 2
@
1,20
1,10 |
1.00 %
L | 1 1 1 1 |
5 6 7 8 9 10 11

Ace ( YEARS )

Figure 3. Changes in KVA as a function of age.
The open circles, closed circles and bars represents
mean KVA of boys, mean KVA of girls and one
standard deviation, respectively.

Table 8. Analysis of variance of KVA in age and

sex.
S f M F
Sex 0.002 | 0.002  0.045
Age 2.423 0.404  9.182**
Interaction 0.108 6 0.018 0.409
e 17.163 389 0.044
T 19.696 402
(** P <0.01)
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DL, BERBIOEDHERI ST T
EWEERL, £0%6F, T &@BUCHERB
JBRFEL, 8F oIl K Tidz DFER
EAWED TP OFFEL T LHBEITH 7,

S Yrs. 5 Yrs.

6Yrs. 0. 11%* 6 Yrs.

7 Yrs. 0.14** 1 0.03 7 Yrs.

8 Yrs. 0.18% |1 0.07 * | 0.04 8 Yrs.

9 Yrs. 0.22%* | 0.11** | 0.08 0.04 9 Yrs.

10 Yrs. 0.25%% | 0.14%% | 0.11** 0.07 0.03 10 Yrs.
11 Yrs. 0.24%* | 0.13** | 0.10 * 0.06 0.02 0.01

(* P <0.05 ** P <0.01)

Figure 4. Difference and significant difference of KVA between each ages.
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Figure 5. Comparative changes between SVA and
KVA as a function of age.

The open circles, closed circles and bars represents
mean SVA, mean KVA and one standard deviation,
respectively.
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Figure 6. Changes in difference between SVA and
KVA as a function of age.

Table 9. Analysis of variance of difference between
SVA and KVA in age.

S f M F
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5 Yrs. S Yis:

6Yrs. 0.06%* 6 Yrs.

7 Yrs. | 0.09%% | 0.03 7 Yrs.

8 Yrs. | 0.11%F | 0.05* | 0.02 8 Yrs.

9 Yrs. | 0.15%% | 0.09%* | 0.06% 0.04 | 9 Yrs

10 Yrs. | 0.12%% | 0.06** | 0.03 0.01 0.03 | 10 Yrs.

11 Yrs. | 0.13%% | 0.07** | 0.04 0.02 0.02 0.01

(* P <0.05 **P<0.0l)
Figure 7. Difference between SVA and KVA, and significant
difference between each ages.
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Figure 8. Changes in % decrease of KVAtoSVA as
a function of age.
The vertical bars represents one standard deviation.

Aee ( YEARS )

Figure 9. Correlation coefficient between SVA and
KVA with age.
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Figure 10. Percentile curve of % decrease of KVA
to SVA.

The closed circles, open circles, closed triangles and
open triangles represents 5, 7,9 and 11 years old,
respectively.
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