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A Study on Menu Design Method Using Data Mining
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2 % & AFE " 75 AR AEHEo|AE HATSH] 135t HlolEHteld 7Rt QlEHo]A i B (DaMIM:
Data Mining-based Interface development Method)oll &3t A+24 F£9 W& DaMIM ZAk9] A|Qta HE0
& A" DaMIM9] AA= 6HAR B A5 F9, AR A%, AR, dolEnteld 7Y g, B4 9 B7L
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T A8 WS AITHE SAT £ e ZEIE Jgstel AYsiint AL vl ol wet AUE=O), 2UE(147H)
E FEE vy 4 ol et dupl -fE FHAM), 24 AF FHOM), Z2AA A 9 (PM), dlolEqto]
3 715t B (DOM) LR A AES 53 ST ARrE FIHA] BARRAR A AUEoA= Wy 4 HEE
7 A8 BEEAto] BAH SR |oJ5t ol& HolA] gkt T3y P EolA= DM} AMO] ¥EGA|ZE o] 7
B} IF0E Yeon, DM B §EgAIZte] 7P A2 ﬁ% gRIgto g4 a4 ASSIA oo & Aol
Al AlQFeE B EL AFEAY] 9HS B0 R W o 24 QIEHolA HA9 Adsiet FAY ] 7o 5

Abstract This study proposes and validates a data mining-based interface development method (DaMIM)
to optimize menu-driven user interfaces. DaMIM comprises six steps—target task definition, user
selection, data collection, application of data mining techniques, analysis and evaluation, and
determination of alternatives. Cluster analysis is used as the data mining technique. The proposed
method is validated using a program developed to measure the reaction times of menu selection. The
experiments are classified as low density (9) or high density (14) depending on the number of menus,
and alphabetical method (AM), object-oriented method (OM), process-oriented method (PM), or data
mining-based method (DM) are used for menu organization. The results reveal that statistically
significant differences are not observed between the menu selection response times of the different
menu organization methods at low density experiments, However, the response time of DM is the
shortest in the high density case. Therefore, the effectiveness of DM is verified. The conclusions of this
study are expected to contribute toward the objectification and productivity improvement of user-based

interface design.
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28] FEEY] AAFeA g o8kl Q= HF 7]
HF AREZ} QlE| o] A0 DaMIMS Z-8-3t o] guto]y
7|9k BFH(DM: Data Mining-based Method)S 71&
9] Fe|AE(Heuristic) WHEF vluste] a3t4S 4
SotaA} gitt.
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Fig. 1. Procedure for DaMIM

(1) chat

QUEfTol A Tl Hi QIS FoRT 2 o
FolAE Aa4710] §ol4S st 919 thete of
Al A2d g Attt

¢e ol

(2) AEXE M

DaMIM2 2ee] et HAp7L 245, Tt AR
Z1o] o]7o] vig oz Iyl Atk B Ao &
AAro] Aoko 2 thshgoz STt

(3) X2AE
DaMIM®] 34419 A28 5ah=
HE2A 52 Ftol Ao Wy

whAolet. 2lEl,
4EZ 2ol
R S R e

| chotol Abg:

(@) dlojEfmold 7 ®g

87 2L 24T HolEE Helsle] tiA YR
SABAL Az B Qe FEB7 BolA & she] 3
dow gAY, 72 Age] 4742 ekt & o
oL dolgmtold 7 F FHEA(Cluster
Analysis)& AF831%i}

(65) 24 % B}

T of7l T4 Lgsun Blelo] ofd At
Vg BRAUAAE e HHOR B AL BAE
HANOVAT SYEE T-AHS AHgsle] %Al oI



golelutold ol it A Wl Bt AT

ot
:10[1

eJag ST Hlwstc

(6) CHRH =

npReto 2 Tt ARl thiste] 7P Al g0
2 tiekE gttt

2 A9 DaMIM Aol Ae tid AF= SAk
Al 2H g Aot St A AR Y] Wi SOl
Al HE0] A ARESlE v 147HA1E UERE &
sto] AWEstGl, 3679 AHEAREC] AERANE B3
Zk w79 fAMEE S5 fAME FAE
(Likert) =& o]&sto] 1(AY fAFSHA] F2)FH 9
(WS- FARD7IAY] BAR fAMdS FESIER oF%
o} & fAMdo] =2 Hw7lE Fol F7] Hs)
Ward Q2902 FHEAEZ APt

Fig. 2= SAEAIAH HIFE dE2O5102 1}
el Zojok. 3h Aol A 9] g Aot 4
At AR AREAY] AHAQ] oo] Soi7t, 24 9]
AREAL WS ESE AREAF lEEo| AL S H T

Rescaled Distance Cluster Combination
1 15 E S

View cumulative prade poin average +5 4N B2 2
Print lotal grades TXHEHEH

View grades for this semester O| 37| S X E3|

Enter Grade Appeal £X0|2|{ B Y

7
3
5
5
Print academic warning details SHAZ IS EH 9
1
3
2
4

Apply for classes 2413
Change classes +23%
Delete classes +=Z41H]

Print class timetable +ZAIHEEH

View lectures by day of the week 2 ¥ g2 e|x8| 12

View professors by class 2 A+EE 13

View total class timetable ZRZLOIA|IZEEES] 10

Manage attendance by class 2 22| 1

;-
b
e

Assess class Zo|BI1LH 14

Fig. 2. Dendrogram of the menu in the academic
management system
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Fig. 3. Menu in the academic management system for
the name-matching experiment
(AM; high density)

Q ol U FAALR?

== — s g

R & e

5 =5 R

oHEA IW |

Ll SYBAMT LR -
I ‘iew total class timetable
(2 o My Ay S -
qolg * |5 Academic Management System
A2 ¥
LEERRES] sz PErEES]
Viaw classes by day of the week  Apply for classes  View cumulative grade poh\tn»cmg%
2ol detasxs +29% L REET

View professors by class Change classes
seYelNZE T8l +7uA
‘iew total class timetable

Zold 2zl
nage attendance by class
Zelmzt ol
Assess class.

Print total grades
ojue7] Hxz3|
View gradcs for this scmester
Axlole| U olef
Enfer grade objections
#AZD Y=
Print academic warning details

Delcte classcs
+3N2E g
Print class timctable

| EE=rn " Py

& 27| nwmck BN E OB ¥

Fig. 4. Menu in the academic management system for
the name-matching experiment
(DM; high density)

4. MY Y 2N

B At FA TPy W 367L o AEe
Agstgich. MABAL] 4, oHd, Uol 59| 2L
TEskA] ohL g BYoIA] FUY LR IHOR ALS
Stk &, MARAEL B SAmIA LSS 2d of

A AgsEom, Ag el BUEE Bid] A2
Belsh QL nkes o] BA} gl ARroE 414



El
L L

fill‘

AFl7)48ls| =82 A|243 A23, 2023

AR 36 271 IFCE Wro] AdE, 11
T AE OEA Jgsta, ZF IF WellA 4709 Hl
T4 H(AM, OM, PM, DM)9] ¢=AE 242z th24 o}
of Xt ol WEEHs A¥E 5% Ay
(Learning Effect)& #43}517] Hgo|tt. oA =
ol AgeAe] wet 24 2T 334 F 243

4719] Wi 4 H7EY] v AE 9hEAIZE AfolE
75”‘35}7] Al =HARE HEFoR —‘r’q”ﬂ% A7gst
G, dLur] BAREA(One- Way ANOVA)S A5}
ot ZF vl 8 HEES SYold, 229 A7t
307} ol/delmg %’Q%‘ﬂ"ﬂﬂoﬂ oJste] A+4E 713
st A8PstoiTt.

1__

(M) N2z 2M

Table 12 AWl vl T4 HE7t o
HRSAIZRS AR B Agolth. 1 AT §
N E(p)2 0.5092 Fo4F 0.05ET 02 543
o= folsA| gt wetd Aol i 74 Wy
3 ol e §e A Hol7h gint.

"1 O

ol Al

7:]E7

O

Table 1. ANOVA results for the low density case

Variables N Mean SD F p
AM 36 1.85580 | .379603
OM 36 1.70924 | .556885
776 .509
PM 36 1.78126 | .330086
DM 36 1.75635 | .362638

SD, Standard Deviation. *p < 0.05.

(2) 12z B4

Table 2 TUwCA w74 Wz vy A
SHSAIZRE Al BARRAS Asoldt. 1 FT §

9FE(p)2 0.0000.2 o4& 0.05HT} Zong &
Azoz fofsiet. uebd DUEAA w74
# ol 481 AL ol ek olel AT
FUEE F v T4 U GRS ela 2
AYolE SR e wEst, 15 2 5
USEE Tukey PHOR AFEHS WY,

418

Table 2. ANOVA results for the high density case

Variables N Mean SD F p
AM 36 1.69608 | .598099
OM 36 2.14399 | .443252
8.615 .000*
PM 36 1.85335 | .603921
DM 36 1.50285 | .555318

SD, Standard Deviation. *p < 0.05.

Table 32 "l&F 4 W7 & A" 9RSARS
Tukey WO 2 ARZEAS Avolct, B4ZA3 AMI}t
DMo] 393t 2}o]g Ho|R] gokil(p = 0.452), OM}

PMo] §-9J5t Aol= Ho|A] AYTHp = 0.121).

Table 3. Comparisons for the high density case
(Tukey HSD)

Vari(;)bles Variqa)bles (I\I/[—]J)) SE P
OM -.447903 130559 .004*
AM PM -.157268 130559 .625
DM 193232 130559 452
AM .447903 130559 .004*
OM PM .290634 130559 121
DM .641134 130559 .000*
AM 157268 130559 .625
PM OM -.290634 130559 121
DM .350500 130559 .040*
AM -.193232 130559 452
DM OM -.641134 130559 .000*
PM -.350500 130559 .040*
MD, Mean Difference: SE, Standard Error. *p < 0.05.

e

Table 4% TLENA) vty 74 Wilel] HE 5
ABAE Aol SYALAEE AR

25719 BRI WS A4 el

o

=

1_.
]
T

Table 4. Homogenous subset for the high density

case

] Subset for alpha = 0.05
Variables N 1 ) 3

DM 36 1.50285

AM 36 1.69608 1.69608

PM 36 1.85335 1.85335

oM 36 2.14399

p 452 625 121

*p € 0.05
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Fig. 5. Comparison of the mean reaction time in the
name-matching experiments
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A YA HARI(Universal Design) 79 8%
4 otk E3H EA SRy =TS ARRSHA ggoEgH

Azrol g Aol agol 45 4 ek B4,
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£ FelaEe B AAT 4 e AL Ague 5
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