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OBLIQUE EFFECT FROM A DEVELOPMENTAL POINT OF VIEW

Norihisa HASHIMOTO AND Yoshinobu KATO

Summary : It is well-known that younger children up to the age of about 6 yr. have
much difficulty in discrimination between oblique lines in contrast with relative ease in
that between horizontal and vertical. This phenomenon is called “oblique effect” and a
large amount of studies were conducted over the past twenty years for determining the
causes of such effect. This paper reviewed these experimental studies in terms of the
development of the children’s strategies in encoding and storing information of oblique
orientation in memory. Some recent infant studies revealed that even a baby might have
his/her categorical ability of orientation, so, during early childhood, the orientational
categories should be*much elaborated, and several encoding strategies for non-specific
orientation such as oblique should be developed in an appropriate way to each stimulus
context. This course of the development seemed to be confirmed on the whole from the
present overview of the studies concerned. This confirmation afforded a basis for further
discussions on a developmental hierarchy in orientational categories.
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Condition ACC ICC
~ \
Standard AN ™~
card
Choice
card ™~ ~
~ / | N/

FiG.1 Two types of oblique discrimination dis-
play with thick line parallel (ACC), or

non-parallel (ICC) to standard line. (adapted
{rom Bryant, 1973, 1974)
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CONSTANT SYCCESSIVE SUCCESSIVE VARIED STHULTANEQUS

Fi1G.2 Three types of oblique discrimination
display. In the first (constant successive),
each of lines were presented successively
in a fixed position, in the second (successive
varied), each of lines presented successively
changing position from trial to trial, and
the last (simultaneous), a pair of lines pre-

sented simultaneously. (Fisher, 1980)
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ALIGHHENT SYMHETRICAL ASYHHETRICAL

VERTICAL-
HORIZONTAL

KIRROR-IHAGE
OBLIQUE

FIG.3 Vertical-horizontal and mirror-image ob-
lique line discrimination display in sym-
metrical and asymmetrical alignments.
(Fisher, 1982)
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HTholcl) (Fic.38M). ULOERKREE B
FEBY, FERKERHS VIR TL o TRES
B EE PLBRO TR E 7283 > THBT & 2 JEs
BREND L, SRAICESIERT 2 EHERY
BE‘EINB LWRABTHA I,

(30 $BOBLE

HpoOEERIZ OV TR LB IZE, RIFEELVE

LABAREYRD LIF5ENEYITHS &5 IBbh
%, Olson (1970) ¥, #HREFUET L (=¥ 7 AREAE
IR OB DS T I B & TR TT) BV
TR — F B (2Freshitd 5 -0 7R USkST ST
2) KEET S CA7EfBRELGRELTUI) 2 &2
CENPoT23~5BRRR L2 LB OBTRIEEEIT
ofr, —HOBTIETAE XL ATEITTE. 071
ST AR ERMIETREERE, K- FEOROT5
NATET R ERICTTHTETH Y B+ GagER
BALED), M CRERENHD LI EABTLOPERL,
Yoy diudsmo Lo TE 3R ES ORI
PFRELEN O i, T2 > bo@Ay BTy EY -
THHVEDPDHETE T AN LD EMAD U5
{bEn) Fhik b ol, TORE, IER O BER
B (EET AR OFEROEE) ITB8WT, LT
DOFREDOLBARIY Lizoizlk L, RITEBEBERE T
B AEREREE L EWD, ¥z, Goldstein & Wick-
lund (1973) %, EFAERYHOERNEF = I — K
— FEREATIHETE, EREVBEIZETNVEHER
FTE3OTEREL, Fxzyv ¥—EBLIMEBORIREHATFL
BROERTIOPBEIETIHREIA Lo L HE
LCTwW3, =0k 5, BAREZOWTRIEEDORIT
(A TERET, BT = v —%EL) ZETEERN
HBELERENZ EXHLNCERTEY, FELAD
SEDOERREITETHIICEERIGREETHE LV X
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Do

L»L, F=y 71— TOFERETIIZERL L
TN ERDHRMELOBBREREAITHTL, S50
CEFRDOHELHETS LV ORI LBMAR L LE L
LTWs, ZZTHDOREEBRFIZOVWT X VEEEIZH
CBi24d, 7V ERUHMIZO L>OBLECRED
EFAERILF OB EEHIZBT3GRO ST »
—RUREBRMTASERIVEYS LELILRE,
Mandler & Stein (1977, %&2) I2X 5 &, 5~61%
BAZL -T2 D5 A 7 OBRBEIMB <~y F o 78 EHL D
BEETHHLVH, ThABFLLFROT L, B
D=y F oV RE TR A BN O ZRBRER
CDFERLLRLTHD Y, EDIE, PrLL 58
IZEMADOELWRERFVERENLTHWE LERLT
WE5A, BB LEDNE 20X ABEEIZBANT
LHEHAOBENBEINTVS, EFLOET, B
e RIET TNV EDEFHH— FTiTbyaigaeT
EHEBOFARESR - KERIZHLTEETH2 2, 1
W7 =7V EORAE S — FTTbERES CIIATEHRD
FALRB LREEZRETH > - L w3 (Berman,
Cunningham & Harkulich, 1974 ; Berman, 1976), 2% b,
FHRPRIEMOBECEKET IO TH S,

ZZTHEALTRERLWDIR, BHoBEIZL > T4
MEEORY AF BB HE A THD, BIEO I
ROBERERET D L, MEOBRITEANII—FELL
HRAR oIz L, EHFELED S VERICE
BYOASIFEAETIET NV ERIIFACHERT 2 5H
ETIEPREFE . Thbo, HIEAERNORED
ORBIZ XV ELOER T 2B AT &2
DT THdD, Berman L 0EBRTIIIES, BHAENFRL
RN CITh iz, TEHERVTFhOBRTEL
HOPEARTHZ, Lrl, PR ELHRIE, Eo
LI BHBMETH > THLABEEEHROKER LIR
BE2LDELTEMLTVE LELX RS,

3. R

Olson i3, ZEMBEHMOREL HRDOL OB L TH
LOMBROMBERFOREEIL, RUAEERZD S bizkg
SANTVLZEMBEREZEBMLL TV Z LR EFELT
V% (Olson, 1970 ; Olson & Bialystok, 1982), izt 3 L
ANEOIULRIZEE (53, Bl =dind) i, FE LI
IOBBLOREEL X, BEZETLOE LV, #
ZEFDIZE L TE X, SAROESLFTEEEOE
Fix Txo @7 LWILHESE L VEESRLO
T DDIERNI>TVDEDOTHAEWSLEHESRS (&

—OHi)

s, LHIEROBIEREORE L VO U b REE
e FliE, BEPF = R TROMBEEBTS, b
HVNIY T 7R EEMERELTCEE vy FLT
WIGE, ALDIZHLBOOMBIENRLE L ShTW
S0 BIL, BRTICBH BHZEENITHN LAESH
HRLLTHRY, TALEEMZHEVEHIELED
TSI TQERLRY, (EoolA) 22 TiIHET,
% 1 ORI & HRLDRGOEBHOBAIZ BV TEET
2T DR LY,

(1) FEURROKEBICEITS “fo”

FHRBORBHEIZET B RFRORAH, Olson(1970)
KO Braine (1978) iR b5, Wb, EWzHH)
BEEBAPLRBIRE S~ LB EER TV k
SHTFERTWS, ZhboiEdicsnTii AR - F
Fm, HFEm - EFA LV htEE bEESRATY
555, RO Z LA fSBHEICHE T s e IR, &
H, RKELOWBOLPELSTE:, SLEHET
HOMPIZEIRZL I, HD3ERR VY CEICEE,
AKELFEFIEDLNELHNOH T Y — 2R LTWS
tEz2Hh5%, LT, YIREc BT M b HFEED
HFZEORMBERAOI T ) —NOHMED Uiz b 3 b
Exzbhd, ZTLUF, Y18k SRRSO WEE X
DEEIZOVWTOZRE COHEROERYER L Lo,
HMEHOFMNRGOREETFART YRS S,

Corballis & Beale (1976) {3, mEEE IV TER
BRI BIBLIRIZ & > THEETH 2 RIE 2 g R Rz
WESH, 2% ) YROEEREMRBMERIC 5T,
FISFLHBETRNWZ L0 b#ESRB L 51z, R
RHPINIFERI TR (RBOERRO AN b &) 24U 2%
TIZHEZLTEO T, ZOXDIZESHEERNELS
ZEDPFEEICIE o TWB LHfffR Lz, &2 528, -~
v F UV RBIZ T DR RIREII BRI L Y
LD & D EBRER (Bryant, 1969, 1973 726D 206,
FERSERBRER TR B THLS 2 Lo EIIZH 5
LR s h T &R,

T D%, ERER, AR LB EBE LR
DIEFES B L L2 Tbh, RldAk L5EL
WS 2HEFISBINTEREIND Z Lzl o7z, Wil-
liamson & McKenzie (1979) {%, &E, HaDwn +Fh
PHROFHRFRNC L D KESEB LW B EES
5720, HEAFMERICCHNAEERY 53, AR
BRI CTHEBHMPRE DR (B, H - &
BEOWTFROREBHOFI AT 4 —< o 2 2 HEk Lin,
TORECBLERLUMOMERE L2 MBS TN
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TABLE® The effects of degree and direction of slope discrimination between oblique lines.
(adapted from Williamson & McKenzie, 1979 TABLE 5)

Combination of oblique lines

Direction Same

Research  Age

Presentation

Different Different of
Degree Different Same

Different alternatives

Successive maching
Bryant (1969) Exp. 2
Syr.
Bryant (1973) Exp. 1
4, 5, 6yr.?
Corballis & Zalik (1977)
4—6yr. 47, 14*

Mean percentage of errors

Williamson & McKenzie (1979) Exp. 2 & 4

Syr. 43. 38
Discrimination learning

Fisher & Heincke (1982)

Exp. 1 3—dyr. 32.00*
(40.63)
Exp. 2 3—4yr.® 9.13*
( 0)

40.7 44.7 simultaneous
42.25 41.25 simultaneous
42.86 26.43* simultaneous
47.5 43.38 simultaneous

Mean trials to learn (Percentage of failures)

26.06* successive
(28.13)
25.46 simultaneous

60

+ between two numbers in the same row indicates a significant differece at p<{.025 or greater.
1) average percentages among three age groupes calculated by authors.

2) subjects succeeded in both tasks in Exp. 1.

575, TABLE1 34 OAMER LAaRIZE ST Y £L
DERERELELDLLDTHD, 72E L, SEREER
Prh#Em IS oF B boREES 0ERI, HA
E L FEOMMEVER (Corballis & Zalik, 1977), £ THh
52 & (Williamson & McKenzie, 1979, E&i2 k 4), BIR
FE & XWHEIR U782 B 0 A1 517 (Fisher & Heincke,
1982), LELEBLTHolz, LD X 5 IEROENR
i, EEF RS LMEMAEOWThOEETL - T
FOREDOH 7 TY ALV L OPIHoN, TDHZ L
PHEE2 T ECHNBEZOBEBE T AR b 0 M
Fic.4 T35, =¥, floEE, KEUSNADFLLEL
TiasEh, &S LaERoEE R b L L ARl
DR/NTHoTHBIEN D, B, HPOFET s
O LI E X VHBECT IO LD TH-T, L
TREDHMENR T RNVORSIIEFE L TEL S Z L 2R
B35 bl Tidia vy,

LIAT, YIRIZIZHABRAIOLE E LTHRBESL
TEZDE, ZOHFT) —DMEEETHE LVWLR
WiEABSH, vy F « T aTy FHESREILBWTIEIE
FAE O, REMFBRRICBO TIMER S M OF
FALREREINCARDIHER TS LEXL R TWD XD
IZE LIRS, LrLEds, TABLELZEE L2 5
TiE, DREERO S LILEoroER LD Z LIZK
SNWTWBEDEB R, ZhbDEVWEER M, AE
ONTFRIZESWTEHBILT 3 oW TIEEN TR

VW, BE LKL, FIBAERMEN L T2EHER, Il
R DOXNRE LIk o THIROF B FBEEEE 450
TH5 9. FIG.4 IRV T, fROEBHRMENRERICE
STRENTVWAWDEREFD O ThHS, FROEAY X
DEAFEIC T 520 D45#D 1 »ORFEER L LT, HEx
OITFIRDIC BT 2 FFIEREE O (BliE, Jefirey,
1966) EHIFF L7\,

Vertical Horizental Oblique
/'\\
- ~
// \\\
Pl \‘\
- ~
e ~o
direction degree

et ieteeceaaeeeaneecta e, I LR R R EL R Rl )
\ / i / - H

Jeft tilted  right tilted slightly tilted greatly tilted

( alternatives imposed by different situations )

F1G.4 A proposal on hierarchical structure of
representation of line orientation. (Verbal
labels here are used only for indicating each of
orientations, not for indicating children’s actually

acquired labels.)
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(2) LHERROBREEEDORE

iz, LRIRFOBIEREOBE LV > EHRmRE
DE2O[EIZOVWTEELL . T THETED
EFTEERRN, HECETIEEOBER, b
GROFS DF R ERT LD TH o, L
L, EE, #9R2RBOBECBALLHEILL S
EWSRLPEREND X 512/ 572, Olson & Bialy-
stok (1983) 3FB DT —EHB P ERICITEPR 5 72 9
233, 2 SRRy “HE{ATgE" (binary logical ”truth index”)
BROFEDEEPLETHD LIETZ, #lxid, 2
A 45° FHOBNE O L OOKREREFHO/RRNIZET
L72HmE, Zh 60T IBLRCER R O% 2 20
FRUAREIZS 2 0E P > THBLT 5, LT,
2ODHEDEMBE—HLTWAR L 28HIFEL, —
BLTOWRITAIRE 2 EETRIIE ICIESICE I N
L5, LaL, FiRIZE->THRZ Y LFaikizn
BThH-ThH, FEXESSET2EAHTI > TRIE
PRETAIRIFEEETLIDOTRAEVWEEHBIZNT
w5,

Olson 7=t DEZ iz LR 2 23, Frye, Clark,
Watt & Watkins (1986) LimEEAR(EDOIKEL v 58
HRLABHEZHEFALI>ELTWS, 513, B
EoTHooFEENPEHETH»EZOE, ET-EfD2
OORTIZETEZEBRERE I ELLTEHELEWI &
CEBLEZ, FROEZ AL >TarvEa—%
T4 AT v A FCSRE#CGREEEE L, BED
Fa4 AT A  ANEELECEBE IZE, LTS
MECERALRORZ v ERLIPLBRESE 2 FHL
EHRITRITRORVWE, Tt 2711 - AHEEE4°
ElEE X BT, fIR0 LSRRy VEBETRHEIG
5Zrihkhb, TOE, BREELEHCHEE - KE
BIVABOFPERE TS0z L, EEREE SR
TRZTOHESPEE (582, 2V IREEENIE, -
7o (B8R LRELTVS, ZOPFET X KE L4&R{E
RERZOBEIZHESITTVBED, 5%, fozk-7
HxORBEIZOWTEROBREHOMBERE LB L
BLTEHAELEWTHA D,

PAE, 2 oofim BN Bt Zh
LR LB TRESEIT LT LD LEE SRS,
ek, ‘A" BEFESEICBVWCIMEIEhS Z &
3, ZoUDMNEFIEBRBENIEFGILTHL
LOTIEREW, ZhbE, BEiER, AEOVWTLE L -
THHB TR TV REHEEY T, BERRODIC
RIS U Bb05RE, 5 WiliEREZEF SO
BERVBELINIOTERRELA DD,

FOOLMERD S > DL 5 iR, BEOL D
HFSFIZHALMZIERTVWS LWy, BRoZ
&L, EROGBRERSG L LR IARORMNPEHEE
DEGEOWEIZEP LTITbhTEZ, 2, £
EVWAa AT Y=, Pl ES, ARl Lot
IEEIME LTV RESHMBEL SR TE, Ll
72735, Bornstein (1984) {295 &, hIEHIz 13 #Eete
P OEEORTE R X THE U 2 58,
FThbb, ManicE e s 7 =Y —{L (conceptual equi-
valence categorization) NFET 5, Thiifly DSz
SWTERE, AL, AE LV 2 DORITITHET
DREBRLDINOPOFBRN, HBOTHHILTYH
S2TIDIZELHLABZ LEEKT D, Flzi3, B8
ERL BN TWEPIZEBEELL EIZHWTWS Z b,
HENWEEAELBIZEWTWE S LHEHEHA/hE T &
EERPHDRABSZ1E55, ¥72, LI {fHNT
W5, O TH2Z LPREERTHIEELEEY
Lz, ZOX57kk, H£4OKRITTERES “f»”
2L, BA-TRIEERITH 2L RBRE~DOEE LW
BAENLE-THEMNTHLE LIZEZREWES Y, 5%
DOERFFERZBNTIHE, 57TV =B TFHEE~SELTWn
ERBEIZ, sMELich 5 a) - FAEENESICES
SO B Vo E, o ok, HAOBENRE L
LW B ToOES o R M (Strauss & Lewin, 1981) {Z
EFEHTRETHAH,
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