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Preview and Short-Term Memory in One-Dimensional
Tracking Performance

Koji CHOSHI*

SUMMARY

The purpose of this study is investigate (1) the effect of changes in performance
and (2) the effective length of the span that occurs when systematic variations are
made in the level of preview and masking in one-dimensional tracking task.

The apparatus used is similar to that used by Poulton.

Two course speeds (1 and 4 cm/sec.) are tried in this study.

Experimental design: By using the same Latin square the same experiment is
repeated 4 times with 5 subjects assigned at random to each row of the square. In
the experiment, tracking is performed for 2 min. under each condition.

Subjects: The Ss are 40 students of Yokohama National University. They consist
of 20 men and 20 women, all of the age of 19-21. None of them have so far had much
tracking.

The results get in this study are as follows:

1) In the conditions of both slow and fast inputs errors seem to increase according
to the extent of masking increases. The trend is more marked with the slow
input than with the fast input.

2) The errors of the preview of the slow input is not significant, while the errors
of the preview with the fast input decrease as the extent of preview increases.

3) The condition in which there is no-masking and the size of the preview is 1~
3cm can be found the most effective span with the slow input.

Either no-masking and 3cm preview or no-masking and 5cm preview is the
most effective condition with the fast input.
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(Bartlett, F.C. (1947), (1950), (1958), Welford, A.T. (1958), Bilodeau, E. A &
Bilodeau, I. McD (1961), Adams, J. A. (1964), Fitts, P. M. (1964),Seymour, W.D.
(1966).), = Z TIXAF L DOBRAYsHEEZ 7D 5 Whitfield, D. (1967) ©F 2 F7% &
FHIEEDD, I bD B AR BT 5 AMDOA S L OREEEREL T 5
DTHDHH, By AT ACBTHAEA RV —Z —C L > TEELAF LD ERD
o) (a5 35 i LRI

(1) mEMRA+L (perceptual skill), D AF VLAV — & —23F5R] - Z2HAY
e RFITHIBD 4 & — VIR e - T, Th bOREE #Y (dentification) §% 2 &
Ny ATF AT U TEERILICHEZTHENS LD THD, BT OHMERIILAF L
NBETDLE, WSONDEENREINLY, FBIHEETCI > TPrDLRIETL
BHROBH D A8 — v EHRDTDH I EDFRRILIL D,

(2) B#LHBNEFREZXFI/L (anticipatory and predictive skill), = DB
TCOAF LA 2L — & =3, ¥ AT ADBGERTCIRIOCEES T 2 7 DITBAED FIH -~ 2
— v LEEICHE S (extrapolate) #1775 5 D TH b,

(3) #I@AF)L (control skill), CDAXAT, ABOAFAOR TR GEELE
DAFLTH T, BRI, F_v—2—Navibe—ALI5ELTWDHEYAT A
ZOWTOEM T T AR TS 2 812X ), X VBRI A TFHETN5%E
ZADLDTH S, Ll LA Whitfield DBIF =20 AL TH A, HEECEEITIL
D>@Q)—>Q) ~:#EHY @ 11 ) #&x @) x 1) & Q) 2Ha LIcELY
BEe2E LD EELbRD, MEMAFALOL S B TONTL, %< DR
HMBAESRED, bo EHERABTEHEERT AL, £S5 L TLRBLRIER 2V
b e L A L DB AT DLELND D, Boll, BT & A 1 v 7R R KIE (antici-
patory motor response) 7s b UNCER 2 LT 5 UG (graded response) D4
ZXND X BTt THODEENTNTAFALOERERKEE L Bbh % 8 Tl
FrEEEh E L 4%, Bartllet, F.C. (1950) 1%, W#—EBHEOERELEXLIE, A
L OMKRE LTI L=~ SR LTI, ThbiizA s v 7L “ER” (range)
VWD TODIENSTH D, AxAOHEELMEL, RIVZBEL CO2REDO XA 3
v I/BBORICHEET L EEL bRd, 2D &, RIlCKT28EDERbH, R
DEIDOLDE, BOLDOLOBFEAYELT, TOWEXETL, TOMKREERTHIL
BEHRL TS, 204 i vZ/ORLELAAFALOEBLYROLIEELNER LD,
X bz, @EICOWTIE, BEECRANERLEZSDOEREYEL T\ 5, THIERFICE
B RTR DM CE X B TS TRAZ A L0 L LT, AVuaRrHAT I EEH
# (immediate recall) &3\ kA RigTEHE R L (immediate anticipation) OHiFH
PR TS S ERRBLTW S, ZOEZCHEST, Poulton, E.C. (1954) »ffiHi7e
RFUEED “eye-hand span” ZRIEI & D HF T, LDOHBT, FicZ OHELBED D
% by F v IEEIC B\ TER (preview) OEHEICOWTOMAMTichbh T 50, £
X s e, RIGCicwWT 32 E3ARGHURTCE2 bhb &, Bid > CRIGK AT 5
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IRk Y, BHEBEBYTEIENETHL Z EARBIRTH 3, ThERD
fakitE < B ohd (Welford, A.T. (1956). Griew, S. (1958), Mackworth, N. H.
and Mackworth, J.F. (1959), Crossman, E.R.F. W. (1960).), 7, B#L KL%
ANDLBECR Z EDTERVERE LT L(FESR (advance information) D%hE
LBET 2 UNENDH S, (Leonard, J. A. (1953), (1958), Jeeves, M. A. (1961).) = ®
BEVALRV, BREBIBRL VB LDOEHL (Anticipation) 235 %23, < 3iCoOW
TOHFEX Poulton, E. C. 23—# 0 EBFE R4 HE L TV % (1952 a, 1952 b, 1950, 1957.),
BOMRTHEKDOH S DX, Rl 1) BEZROHE#L (effector anticiparion), 2)
AW DOBHL (receptar anticipation), 3) 417 B# L (perceptual anticipation)
DEDTHFF T B ETHB, ZOh T2 E3DRBLAABTEHCETALR
HHDTH D, FETEIEBCILBENBRCETTA L2 BB ELTW5DT, &
DZODRBLURIEZ T ALE N D 5, BHRCIOZSORBRIGLBBTS &,
Receptor anticipation i, #HEEFIBIC\V L TRIGE T 58Ik BB GR X h
5HDT, FIIFRICL - TERMNDP S I 5, Perceptual anticipation ¥, E#iL &
W5 XD L TRIfTE) (predictive behaviour) W DTH - T, £fTHEBIZE L Bh
Ieve L LEBRE IR OEERERD SIERO M OMBE TFHT2 L5 L0TH 5,
KEXoTLHLDERBLIY FRTELZ LY, VLB ET, AFL10EERE
ZRIETDIED AL — X EHA LB,

7, L BEROFECRLC, EEFERIC ST 2 EHEOTRIL ¥ 12 F 5 I B R
AbhF (Adams, J. A. (1964)), RERMLAH CHRIE I AEMRIEOWRIT, F0ia
EAEDREBTEICHEAEXEB - TfTcbn T\ 5, Bilodeau ef. al. (1962) 13, 7L
A~ (LB EDIEEDEF 21T b TREOMIEA L, Adams, J. A. and Dijkstra, S.
(1966) bRk, oK Lax LTEBE ESEELfTiob o R, SEoANTRE R
ShIcHBR, 2% ), FATROEM S, BHEOBEE: LTRALERY T2, XbIT,
FEDIEFESIL, HEDOC V2L, BIOBERETEOBFESASL LV o b LS
LIS —HUCHEREAEB T, HLDRAFANRIIN EHRELY SATWDL Lok
2HE, X OERBRCO M TIshbhEie bitv, 22T, M EDEL HLMm B AR
w, EREEHRIEORMELER LA LD Poulton E. C. (1963), Griew, S. (1958) o
bOHHY, KREKR (Postview) DIE%FIZ L7 Poulton, E.C. (1964) 7% % 75,
LR EEWLIEDO LM% (Preview O & Masking D) MEANCE(L X BCEIfEDLE
HEHRL I DD ELZ LR, 5, Hic Poulton O & %% %, “receptor-
effector span” #*BETHEHRE LT, BETREIEERLBLOBLEESELSHTT2 2 &
XD, BEROBER A R IDAAVERDLIECH D Z MG, YR Preview &
Masking ODig % HEANCHGHE CTERMMT LA TL IO TH D2, BHED L -5,
ZO5WSRARIHZ LN, bhvbiul, ZOMET, —KILED T v v VBRI
% Preview & Masking DiE% 4 54 U/NERCR Y- T, Fhbr@ae Tl
RS THET A7 4+ — <V ARED X 5 BT B 2T 2 LR, WEoM
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(SRBREZIE)

EEAEE T, Poulton (1963) »HWW -3 DL RERUTHH, Fig. 1 wrlLTHh s,
BRI HPT 2 L, BEEOE XX 1m CEX 12cm TEBLRTL AHOMEIL 9cm » 5,
WX B FEOFR % E > GRENRADO T ETCRIBE LV L 5B Ihic, BEOSE I
s 10cm ODEXTHA, EONTLK AT 1IPHKE 1cm O@FEZ &, 1#HEC 4cm
DE XD ODLEMNED b, EDLNAHMAL, HBEDLELLE~NHIND,
FE =Ty I AL _VEL ST 2.5mm G0 slit Op% EFcEd U GEREWERTT
e DTH D, slitizig lecm O —->? bars TELNE 2.5mm D LD TH 513, z
O bars 13FEM v A FTH D, ANFIBEERT 2 0o Masking D& ST X
D TEFNREFRDED A ERKA TR~ —D DR TH D, HIL<Yy 7 vEEA
Lo EHUIE 6cm X 20cm O D THRERVERALL BWORBBHITTHH,
ZOROEED, 0.5cm, 1cm, 3cm, 5cm, &7c- T, KA A Masking DEHA <
KHX5CLTHb, ZOEEKEBERIEF TR, AFCRy L EHICHF > THRE
CETEEH L CEBHTHIOTH D, ASTHEE L TRV DX, Vince, M. A. (1953)
DLDTH B, Fhn Fig. 2 iwmLTHh %, Poulton % Griew 2D ALK T
RACIEBHR LS vA A KMHEO LD THBH, 2T, ERE 2.5mm O/NhI7H
DL YMRZLAE—v (O EDDAR—VIXFDN 24 BIBED LT 3) DAVRT
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—7 OcmX30m) CHRL CH o, HRBIIECLBNICED, =P v 7 RK—1XvE
FoTkAZHbhHM% hit LI bREATHL DTH B,

(SREBRE 4 & FH0)

PIBETEED 4cm/sec & 1cm/sec D o>D&MT, Preview Dig» 5 f&8E (0.5
cm, 1cm, 2cm,3cm,5cm) & 5 fEfED Masking Levels (0Ocm, 0.5¢m, 1cm, 3cm,
5cm) NERBLEUETH D, ZTOBEEH 2 —ADEEL 1cm/sec DE&MATIL Preview B
Bliirh i 0.5sec, Isec, 2sec F L, EEMEL T 54, 4cm/sec D LTI
Preview: (0.125 sec, 0.25 sec, 0.5 sec, 0.75sec, 1.25sec) & 7cb, Masking: (0sec,
0.125sec, 0.25sec, 0.75sec, 1.25sec) LFEbHIhb, 7, 1lcm/sec DEELHT,
ChbDEFMTONT 5X5 DI 7 vAKREACT, RUABE4EL b2 L, O
EODHIS NDERFER 7 v & ATE D Y THFF 20 AOBEBRE L BV Tc, KiZ 4 cm/
sec DEELMHFCH L CR CatEgEL AT, FIo 20 A (Zhizhtd) 7 v & 2 €y
Tl ZEHERT DT 2L TS, 2D 2 —vE5HEL bzl
2o T L TRDOEFHCBTTHDOTH 505, BITINC 30 BHEDOKZN S 5T bhtc, 8
S, FHEBREOTHENHIELLMEMN hit ShABE AL CBELLELD TS B,
GO DDF—2—i%, 1 & 2 DA%~ VIIBRE, 3, 4, D D=0D & — vz onT
SMEBER AT,

(4 B& &)

BOHEESME (1om/sec) D#BEY, KFEFT 19 F~21 ) 204, HEES
f# (dcm/sec) TiE, KR¥FELZT (19 F~21F) 20 BT, HEOTRTH, ZhET
FIyFVIDERTCIIE ST BROINETH 5T,

Il wREEE

FEELSBALREEEEREBC D TE AL 5L, Fig. 3 & Fig. 4 wrhn#
HWRLTH5D, Fig. 3 & Fig. 4 # 3 L8O LcsEs Table 1, Table 2 1255
LTHb, TOGBGME, ZOoDRSICHEEILOWTTRbhicbDThd, - DR
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Fig. 4. Means for five
preview level
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Table 1. Analysis of variance of number of correct dots hit in slow input

sV SS [t | MS F
Orders 2120.44 4 530.11 3.35%
Error 2373.35 5 158.22 2,39%
B(S) 4493.79 19
Preview 93.14 4 23.29 0.35
Masking 57418.54 4 14354.64 216.74%*
Error 4768.32 72 66.23
W(C) 62280.00 80
Total 66773.79 99

* P < .05 *k P < .01

Table 2. Analysis of variance of number of correct dots hit in fast input

SV SS df MS F
Orders 1048.06 4 262.02 1.64
Error 796.50 5 159.30
B(S) 1844.56 19
Preview 4263.01 4 1065.75 34,31%%*
Masking 3831.66 4 957.92 30.84%%*
Error(a) 2535.03 12 211.92 6.80%*
Error (b) 1863.50 60 31.06
W(C) 12493.20 80
Total 14337.76 99

** P < .01
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%% &, Slow input Tix, ERIEFELBAZNEETHH, (P <.05), Masking 2R
VESENFED RS (P <.01), LiL, Preview O@FxFEE T, FELWEX
LZbhich -1z, Table 2 ® Fast input OG5 O#ER L, Preview & Masking i
CREERNE DCAEBETH-7- (P<.0.1), 2hEFTOZDEDHITIL, Preview &
Masking OR1ER P AL L DAL NDTH B, OWMETIE Zh bEEKDY
CHAEDLETHRLABERNS LD TEOFERLRT L Table 3 & Table 4 DEH TH%,
B EE LM Masking & Preview DO RE#iIF % &5 & Masking 2372 < T Preview
281 cm OEA—FREN X {, KT, Masking 750 T Preview 7233 (LAIF (MO : P3)
LFERTH), Fhnb M0:P2) &ich, MO0.5:P2) LfDLMLh ER TS,

O&METIE MO0: P5) A—FBENEL, M5:P0.5) »—FBRANELS 8D &8
FHRINBDOTH LM, BEI—FL-> 5D M5:P5) OfHTH%, ZhET
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Table 3. Slow input

Masking (cm) -
\\\\\ 0 0.5 1 3 5 X X SD
Preview

0.5 64.0 57.8 51.8 14.0 4.5 192.1 38.4 24.35

1 70.5 47.0 39.0 22.0 4.3 182.8 36.6 22.38

2 69.8 68.5- 33.0 14.5 8.0 193.8 38.8 26.08

3 70.3 52.0 57.0 9.3 6.3 194.9 39.0 26.14

5 (cm) 67.5 57.5 46.0 22.3 2.8 196.1 39.2 23.67

2X 342.1 282.8 226.8 82.1 25.9

X 68.4 56.6 45.4 16.4 5.2

SD 2.96 6.85 8.40 5.08 1.73

Table 4. Fast input

~~._Masking| (cm) - i
\\\\\ 0 05 1 3 5 3x X SD
Preview ‘
0.5 11.3 10.8 8.3 11.8 8.0 50.2 10.0 1.81
1 13.3 19.8 24.5 22.5 10.0 90.1 18.0 5.58
2 36.3 23.5 24 .5 23.3 14.0 121.6 24.3 7.17
3 45.0 40.3 27.8 22.5 13.0 148.6 29.7 11.72
5 (cm) 41.5 33.8 28.5 17.3 11.0 132.1 26.4 11.07
2X 147.4 128.2 113.6 97 .4 56.0
X 29.5 25.6 22.7 19.5 11.2
SD 14.27 10.49 7 .46 4.30 2.85

DB TIIHE TS Preview R RES B BUy EWvvbhTw 525, (Welford, A. T.
(1956)), ANTHIBDOEES Masking DEIFIC X b, Preview OB @& L2132 L0
LB bbb, Table 4 © Fast input 0:%@%%1‘%%@@03:, MO:P3), M0:P5), M
0.5:P3), M0:P2) DJEFTHLAME, Fast input <i, Slow input &#To
5 ISEALITE LT, HFRMCEZXHAEDO MO0:P5~3) TEHBELET, (M5:PO0.5)
TREBRAEZELD LV mler — Ao T3, = 2T, Masking ORIz CHE
L TH5 &, Slow input & Fast input OHH AL T2 22 &THh 3, Bz
Masking OFFEAEF 2 &, BONEL AT L 5Z &%, XbYE\L storag time
PECEREYEE, TOFEMAHEEYIERTEEV I CRETOMBE—RKL T\ 5,

CDORBRTHEKRDOH 5 DL Masking OBEL H 4 Preview OREA ST 2B H b
hobDTH%, ik Slow input 4T Preview 12ou T, fi HEEE FihE 2 HL I
SN2 TCEND T ETH D, ZDZEE, —BCELOLNTND Y 51, BIFRIO T
D&\~ Preview ZEEDOKMMBENLZILE, As—XIN&KbH, |YRIEED L e
LEVCSLDEMELIENZ ENBTHD, FDEI S Fast input 11+ 2 Preview
DN R% %% & Preview OFHMNIAL 753 E BRBIEORE XM LTV %, Slow



—KTC t 7 v & v 7BEC BT A ER L EEIERE 183

input TIZRIEA T OEE 2B oD, #HEEL Preview ORWEIHA LE L ¥,
FISTNEFIEAFL LKL E TR TEREIVIREEEIVRL 2 EEZ bR b,
SF D, BHHREL, FLECEELERL, 00 TEROFEROFHBEF =v 7952
Eid, Do TFLEDRILAE ~vH LT THREYELS L5505 Masking DD/
JVEIP T, FREREA4EA TS, Poulton, E.C. (1963) 7%, @D F F v = v 7 Tli,
RIE®D indicator #>5, AJID indicator #5735 Z Lik, TFHEIZBUSEVoT
WAHH, ZDHEERT, Slow input @ Preview OJAWEEETERAABRY 238\ 2 L L BIR
NHHI3CBbhs, HLIPHEI lecm L5 BWEE T, LEREIAEL, B
WHE DL L TEL LB HA2D 2, Masking ® 3cm & Scm DEZ A% A
% &, Slow input OF P FEICE ST\, “receptor-effector span” D Z &%, ZD
HELBLADLE TELLES, v/ FARGHOF v v 72, H5 R &z CTHEmT 5
LB b, BELEOKMKBHINTS L5 Z L2\ d s, Slow input ki %
Masking DIE72S 3cm 225 S5cm T TEAIZE D L ltooZ &L, span DER)
TR SWCRANDS B Z Lo 5, Slow input Tl Masking DfE2s 3cm %z 5 &£ D
TEERBD TRV EEZTL IV EBbRb, 2O Masking Ocm &\ 5 fffix, A
HR e ERER T, RBEIVIDLATHMAERINSERELDT, fid Masking 4
HER Tl > & SixfMEN &S, &RIC, Poulton 7%, span D Rh7[RA 4 k]
HENELERECEZOR, FHHEFRY LD 20T X - TRTDOA LD
ESMIFEBED L ZARPEETH S (1963) &\vo T 50, ZOKRTIE, #=oik
F & L, storage time CEIRELTWAZ LD, HICBWEREE Tk Preview
DEENRBD BRI oz, 20O span ORFARTHEXHET 5 2 L ROMEN &
Bbhs,

I\ S

ANEDOAX LV DEBELEHMTHD 24 3 v 7 LEEOMEY OCE\NT, —KRTD b I
v ¥ v ZEIFC BRI A EUEE & EROMEL B T ER1 TR I W, RFATL
IThEh 20 ZTokWHRELLT, MHMBETSEE O E WEHLEEBVEHT, 520D
Masking level & 5->® Preview level # K HE\MCHAEHLET 5 v ¥ v 7HFRECET
LR EY e EEH A RDIz, LDOKER, Slow input Tk, ERIFF L EAZEZLHIC Ma-
sking WEETH D, #ic Masking OfE2 3cm D EC7es LB 120 kb &
Db o tz, Preview 2WEE Tl ToDil, FTREENE-HIC Preview O %\
ETLREVCETOA—CZTR SN, FLAERD Y7 F AR G- TF 2y 27T 54
FafE X Wi & Bbhb, Fast input Tix, Masking & Preview, ZiUiciH
ERNEETH »Tc. ZDMEEL, Masking DEXBALALIET S LB 24 L b,
Preview #JEXRICIATD LB 3BT 5 L5 f5E%4E U, Preview & Masking
DR B CHE UoEE, Slow input Tix Masking 7c L, Preview 7% 1cm~
3cm ¥ COHBEN—BREN L, Masking 5cm & Preview 5cm 75‘3—%%%1)0 o
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Fast input Ti% Masking 7z LT, Preview 7' 3cm & 5cm T S235 <, Masking
5 & Preview 0.5 TE/MESEZTLI, FEE DR TIE, HCEBTEHOELH
RIEOMA, EBRIC KT S Preview DR LT 25, HEDOEBZKMETIX, Pre-
view ZBIL T, ZhFEFTOMR L AR ITeh -7,

2 £ X #
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