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Abstract

The essential purpose of user interface is to make communication between the user and
products. The digital product of the earlier period used the way with the options of the whole
screen as the interface design, and when the function becomes complicated gradually, they
start using menu-structure to programming the interface. Up to now, menu-structure have the
different forms to present, but still is to be used as the main way of the interaction. The
researches from ergonomics to cognitive psychology have developed out many principles of
users’ interface. However, when the usage of the digital products by the expert to personal
living, the definition of the user namely the training expert change for all crowds, at this time,

individual difference should be considered .

This research carries the automotive telematics device as the example of the integrating
digital product, and make cognitive style as individual difference to study the effect of
users s cognitive style on the performiance of software. Acquires the users’ cognitive style
by GEFT -~ the performance and the usability evaluation of menu-structure experiments in
order to inquire the relationship between .cognitive style and menu-structure through
quantitative analysis. Finally, Analyzing participants /in the interactive process of menu-

-structure experiments with qualitative ways ,to probefor interactive problems of them.

The study comes out conclusions from the experiments: ( 1) Filed- independent
participants shows better performance at simultaneous and hierarchical menu-structure, on
the contrary, filed- dependent participants shows better performance at linear menu-structure.

(2) The performance of filed- dependent participants are easier to be influenced by menu
-structure design ,particularly carrying out at simultaneous menu-structure. ( 3 ) Filed-
independent participants show preference for simultanecous menu-structure, and filed-
dependent participants prefer linear menu-structure. (4 ) The result of the usability evaluation
of all participants depends on the performance of the menu-structure. (5) The designers can
choose the accommodation menu-structure as a foundation according to the distribution of
the cognitive style of the users, or provide different menu-structures for the one product, and

let the users be able to choose by themselves.

Keyword : menu-structure ~ cognitive style ~ automotive telematics device
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TRl F Ty ER AR RN (formative evaluation ) E‘”“F"?F[?“ ('summative evaluation )

IR o R (O RSP £ < S L [N R A LR
‘E’mﬁ’%ﬁif FOBLRE 20 1| U= EERRRIT ot o RO R I SRR T
R 150 e SRR O 8 ORI (RS T
B ﬂ%fﬁﬁ%‘ﬁf{%'@ GRS S Y *“@gﬁﬁﬂﬂﬂﬁ[ (SRS V- SN
fﬂ[iki%l:'j%ﬁ?F]ﬁ[g‘ﬁi:E' E@?ﬁﬂ\ii@’? AL F'E'Eﬂi%ﬁﬂﬁ*ﬁ:dﬂ [Fil i
FECFEH - I IO RURTZ S ':;T;F:'II'FLI’FJE‘L?%ZFHJ f i B - CFIPI9E > 2002)

_E

Bailey (1993) 3 Fulu SEE( 2 BB Y %‘ﬁﬁlléjfﬁ[ﬂjgjja—g s TR
S E LR P AR R AT R DA £ P o R O
O (42 R S BT 2 AR =G o B RPRI A « Jenny
(1993) I,j&%?ﬁ::ﬁ fﬁ[ﬁﬁéf,%@iﬁ@?%}r,}{?ﬁm ] }/?‘[Ciﬁj H ”—T Iﬁl” B0 N TR 3

1. 77 #7=% (analytic) ?jfﬁ[

EE =N =0T
2. ff# = Cexpert) F i
3. #H#<=" (observational ) F:'I‘l'ﬁl
4. r%?f@ 4 (survey) F:'II'F‘[
5

. BBV (experimental ) F:'II'FL[

FYATAE (AL AT (S D (paper-based) AR ff Tk 1B PR ()
s EEIRR D A <I7Jvﬁ'¢*ﬁ?‘ﬁﬁﬁ> E*JTELIE'J?@'E'I#*@%\"i%r?iaﬁw
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HERE WY S P e o A .iL.jﬂlg#g [tﬁ R T o T LI Bl
O e Pt BUEGR] U E pu s ?iT IFil - fﬂJEﬂj‘ PR IR RRN R 2
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FIGHE IOl - MR F' AR T TR AURE T o RS
SE Qi’*ﬁ”lp@ (reliability ) E‘”‘fy’*ﬁ (validity) © [ELRLEY ﬁ*pjf%ﬁ WG > L%
VT > B PRI RO % D B9t [ BRI E o e
NIRRT e SRR Sl e 3 CR R e e R T
BIF - FE ORI SRS R B R

A E[,rifrﬂi%ﬁér SR AR P S PR o0 A PR
VSR AR Y R U A PR SRS
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RO E TR - H 1 Allport (1937) pfiﬂ%rpm@ ZER e
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F‘ il F”éﬁqﬁﬂ‘ B i = 2R158 ((differential psychology ) F”@Eﬁ(]onassen
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?ﬂwkgﬁ%ﬁﬁﬁ§ﬂ’“ﬁ%%ﬂw? FURE 2ok =y 2l
fﬁ o3 ME RS Bl o R 2 PO R He s F"T 73 E'[ bfgufﬂplf_ﬁﬁ%*ﬁ: s ﬁlf,ﬁpvﬁz’ﬁﬁj .
Jonassen and Grabowski ( 1993 ) T'EFIJ i[l@'*vf“fb & F'T wREE I @Eﬁ]ﬁ% E
CRNITERL Ry ARt Eﬁ%ﬂﬁ%ﬁﬂlpﬂ% *v’;[_*j@T [ﬂp R [ B
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level )~ R FEL2E e (information processing level ) ™ {f * Fé’: H1'%e+ % (cognitive personal
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M
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% "Riding (1994) H eI ES Kb v FUﬁ'FﬁTJ‘“HI S
GERNTIEES TS IV SR (S R ] e L R LT RO
pA B AT REV T AER (R - 2001)

Kublen (1968) ¢ 22V R HERLE TW i RSOl + 707 Tl o o

Keefe (1974) : &-— ﬂ“*?ﬁé{fﬂ R AU ﬂlg‘tl‘[l‘éj\ﬂj}‘ ,W,Jiﬁgfﬂj
SRR S~ 0 - SR 0 B ALY SRR A -

Messick (1976) @ F AU A RLFH LRI P > R 52 ~ RL% - (TR
[Rp Al B0 o =9t ?Jﬂ”ﬁﬁ‘ﬁ”%fﬂﬁj@?ﬁ‘ =N SUSTIRIE 3
RED T ﬁﬁbclw@ﬁgu

Witkin (1976) © FSsFE i 9 1 E5 A 0 73 A7 () - o et P (i o

Guilford (1976) FH{VF“F‘J%'_ . F‘ﬁ@?gu— ¥ o

Goldstein & Blackman (1978) : r.?iﬂ@#‘i:[ﬁ * ’ﬁf%ii?‘imﬂ E}‘.EJE-J fif“

Kuchinskas (1979) : f'*™] §J>‘ED’FL ﬁﬂéEﬁi%ﬂi— it ~ SRR s 5 1 P&ﬁ%%—tﬁ o

Tennant (1988) : F?iiﬂrﬁ Tﬁi:lﬁ SRR B D D R R YR - B LR

o R S AR AP - IR 23



ST R

222 ?’iiﬂfiﬁ”ﬁf‘@fﬁ

[j;FHﬂiffer?pfjgﬁﬁ BAFT ﬁlﬁﬁ%@ﬁu%yﬁ Elﬁ[JTd“?]:EL['I:Tﬁ%"FEJE}@E‘” ,
TE JFHfﬂDfF“ﬁpJ;JZ?Fl]ﬁf R e i g[[*ﬁfﬁwf‘[ﬁ“frﬁu@r, el F“;pfﬁﬁpjgg%ﬁj
[l > SRR AP o B R 5 R (Riding > 1994)

1. &% 1=y (perception )

e Ko S 13 i1
2. B iﬂﬁﬁjﬂ i fﬂ[&pﬁ_}% ( cognitive control and process )
3. o Fﬁ‘?&%d ( mental imagery )

4. *+ %‘F“[EI}EJ lﬁ ( personality construct )

A JF'“FE'F»}:&%[TM%_@W [ 3 R A %T”F” RIS > S R
O 1 G WitkinS™ 5 1040RFR B = 52 WFIJ?FEIFTJTF‘EJ“ HFTHL R
(Gestalt) STV R WERREVEIR ')~ Ker@d R P HITE Cregularities of
information-processing ) {=EL = fol Fi T”" ugl%!‘o % ﬁ”ﬁﬂl?‘#guﬁ%@ﬁl@" Fol £ B 16
5 i (field theory ) - $&b i 13t ASE=m B ARG+ (field- dependence-independence )
Y = HEC A R [Fﬁ?é’rﬁ’*?f iERAT 'F;;%eré"' IJ;IF&'?‘;M

PR 0 s RIS ) SR et (=
F‘UE’I%T’ Ufi Gardner 5~ (1959 )/ Bt (7 (U o 0 E] LT AT BH o R
( psychoanalytic ego psychology ) FTyZ FS&/,TTEJ&@‘;F[UTJI?}E% g, FIE* %ﬁﬁfm F155 3
i 1% (ego adaptation to environment ) [EELA TFJ R I S % SEGAFIE
B S0 R S i T

TGS ¢ I BRI o g S R SR

N BRI E T RIS RS e IR R

SR~ (Galton » 1883 ; James > 1890) e Paivio (1970) Rii&—~ B4l }%Q;rﬁﬁﬁgij

7' (dual coding ) 3% " & ”Hjéa%d JEIH F ’;E@F[JQJ;DTFL ?IZJD JIRiding™ Taylor

(1976) - I'Ji=t ik (LA I_:F“;DF{L F‘F”’FE'FTJFJ[ 5%”‘1 IEl E{jﬁxw% ey
wi — ' (verbal —imagery ) i £% 73 Bl 'EJ;IW EE -

8 )I&Q‘E Ellji_ﬁlélh?:i«[ﬁ[l [—{ h A T EiA ﬁﬁlﬁ?‘ s "—?EJ ?ﬂ@*&ﬁ(ﬁgrjﬂjpéj,
(Myers > 1978) = PSSOk PRI )< 2IF 195 Cpsychodynamics ) 194174 >
R - 2 B « 5 PR R Myors TR (1978) - FHMLEIVRA Tung
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(1923) pv * F‘iiﬁ 2 (typology of personality ) == E 5 J v di G-« 25 o S/ >
%&»?Wﬁﬁ?ﬁfﬁm‘“ ":Erbl?:ipfﬁ ffﬁguﬁlrﬁwﬁumﬁ& » {E E‘Z}{ﬁ]’%EE ?? [qPetAr] B R N
D iﬁjf?imuf’?ﬁﬁﬂu?ﬁiﬂ@‘ﬁﬁf@'

I=94 - Grigerenko* Sternberg (1995) |1} fj= 172 /=X Cability and intelligence )
g.’—sr qwmufpmz B < R POAE T HJ%E“FTJ[ (750 T P TP 55
b AP R o IR E ] R S Y R R AT W P R
T Ty £ SRV A S PR D AT T o AR
S SR AR L AT B 37@&?Uf@%&wm4’af@£5%
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field-dependency /

field-independency

EESEIESET EEr TR oy (Rt
RV T [ -

Witkin and Asch (1948a >
1948b) 5 Witkin (1964 ) ;

Witkin et al. (1971 » 1977)

leveling / sharpening

R R RIS i
AR

Klein (1954) ;

Garner et al. (1959)

impulsivity / reflectiveness

PP YO IR $R ] SRR

[EERTE

Kagan et al. (1964) ;

Kagan (1966)

converging thinking /

diverging thinking

SRR » $R0 R0 - )
1:%’@2}{#"le ’ flk/ E['—?{ * [l FVE‘HTEF;EI

ﬂ\jij ES

Guilford (1967) 3

Hudson (1966 > 1968 )

holist thinking /

serialist thinking

= T P AR S

Pask and Scott (1972) ;

Pask (1976)

concrete sequential /
concrete random /
abstract sequential /

abstract random

&p%%ﬁWﬁ%ﬁ’ﬁ”E%wm
SIPORZER ~ [V BRSO s

PR -

Gregorc (1982)

assimilator / explorer

PRI AT PO - 1B
R g S g -

Kaufmann (1989)

adaptors / innovators

SERIRERO T 1) PR AR
'Trl_l%;g[g’!—ﬂjijf l_.l_’ o

Kirton (1976 » 1987)

reasoning / intuitive /

contemplative

P PIROR R L R R
E” aﬁlﬁ&%ﬁ?ﬂiu—ijéh ST, “Vﬁ[%ﬁ?
G PPIH -

Allinson and Hayes (1996 )

abstract thinker /

concrete thinker

B S P S E RIE
Tr'ﬁﬁlrﬂ* °

Harvey et al. (1961)

wholistic / analystic »

verbal / imagery

IS BB A R )

< j,»ﬁg[ﬁl l’%‘gﬁfjij SR .

Riding ( 1991 » 1994 > 1996 ) 5
Riding and Cheema ( 1991) ;

Riding and Calvey (1995)
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1. FERBIE E R (GEFT)

Witkin®*Asch (1948a » 1948b) J ¥R RIS POPToie > 5§ 17 5 AT
TFJTJME‘J“EH &??BKI?TJ/ e 0 Witkin=Z™* (1971) ') ﬁ%ﬁ%‘ﬂéﬁ&?(EFT » embedded figure test )
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- %%ﬁﬂ”rg&,?ﬁm MRS [[*{QQE'I[F[J 5 HUE@%XF%—J’?T’? ( Wholist— Analytic ) =#
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