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Abstract

Background  This study aims to examine whether the type of multimodal search input window affects
cognitive load depending on the number of search input values and the presence or absence of visual cues,
and to empirically verify multimodal search input methods that can improve usability.

Methods The type of multimodal search input window was identified through case study analysis,
and the factors affecting the cognitive load with the number of search input values and the presence or
absence of visual cues were derived through literature research analysis. Next, the research results of a
total of 242 questionnaire answers were empirically analyzed through experimental research through
manipulation of each factor.

Results The type of multimodal search input window affects the intrinsic, external, and overall
cognitive load, and there were differences according to the number of search input values and the presence
or absence of visual cues. The left and right scroll types were identified as the highest cognitive load
regardless of the number of search values, and the display of visual cues helped to reduce the cognitive
load. The up and down scroll types provide the most positive search experience when the search amount
was small. In addition, the accordion type is suitable to use it with visual cues when the search amount is
large.

Conclusions  The results of this study will help build a strategy that can reduce cognitive load according
to the multi-modal search input window, and the visual terminal. In addition, the study is expected to
provide practical direction for future companies, which is expected for present companies.

Keywords Multi-modal, Multi-modal Search, Multi-modal Search Input Window Type, Search Input,
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olul gt (g-Atek 9], 2023).
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AR 29| st e g gesle b Efo Hu, W3] FE 7|&0lA] ¢otx ‘A5 A 2l (automatic
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Table2 Multi-modal Search: Google
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Table 3 Hypothesis
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Table 7 Result of Multimodal Search Input Window Types

QIX| 25l AM A Z 23 Yxt BEHx} F P Scheffe
I AIE H(a) 3.07 1.02
LHRH QIX|5t A5HATE 8(b) 2.33 1.10 76.852  0.000%* adb,c
OO &(0) 2.38 0.98
A AIE H@) 3.12 1.06
AN ESRNPNLEC Aot AFE S(b) 2.38 1.08 79.825 0.000*** ayb,c
OFZCA &(0) 2.42 0.95
] 52 AIE H(a) 3.10 0.98
ﬂgjﬁ Aot ASE 3(b) 2.35 1.00 91.115 0.000%** adb,c
OFZCIA &(c) 2.40 0.89
*4p¢ 001
5.3.714 2 #3
GE| R A A Fo] o] A A e Aol T WAlA, dAE, XK Aol u] A& JFE
AZs7] Yol BAEA (two-way-ANOVA)S €83 A5 288 IHinteraction effect)E 245193t o)

Table 83} o] TR AT FAHOR STk 142 kE=14.330, pLO0L, AAH A4 %5
{F=5.011, p(.01, AX %5 AAF=13.057, pC.00D). Tebal 744 2-1~3L A= gIch A1) 4o mw,
A4 gro] A% i A5t A3 B AN B W7 Y Reron], AA ol B Wi ofz
ol AARs BF A7V A W] A gro] A i Ast AZE Yo, A grol B
ofze] el ol 71 24 A5 BAyaith(Table 9.

Table 8 Result of Multimodal Search Input Window Types and Number of Search Inputs two-way ANOVA

QIX| 25l Ha HEg RE ks = F P
ZMERY
) 163.778 2 81.889 207.280 0.000%**
LH KA A A=k
oIx|E5t ® 961.393 1 961.393 2433.501 0.000***
AxB 11.322 2 5.661 14.330 0.000%**
LMY
™ 169.550 2 84.775 184.677 0.000%**
CI S M iz
olnl s e 870.481 1 870.481 1896.293 0.000%**
IX|E 5t (B)
AxB 4.600 2 2.300 5.011 0.007**
UMY
@ 166.626 2 83.313 299.468 0.000%**
OIX |5t ZiAH 1247k
E;f (1 = 915.372 1 915.372 3290.288 0.000%**
AXB 7.265 2 3.633 13.057 0.000***

**p¢.001,**p<.01
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Table 9 Effect of Multimodal Search Input Window Types and Number of Search Inputs
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St oe 315 0.66
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ZRAIE Y
o 3.82 0.54
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Table 10 Result of Multimodal Search Input Window Type and Presence of Visual Cue of Search Inputs two-way

ANOVA
QIX|S5te Ha &gt PN YH=E F P
AMERH
) 163.778 2 81.889 82.499 0.000***
L IET= =Y -
orx|tint ® 70.083 1 70.083 70.605 0.000
AxB 38.587 2 19.293 19.437 0.000***
AuzRE
o) 169.550 2 84.775 88.094 0.000***
oy AZEE A -
oIx| =5} ®) 115.348 1 115.348 119.865 0.000
AxB 31.994 2 15.997 16.623 0.000***
AMER
A 166.626 2 83.313 100.527 0.000***
OIX|E 5} INPAZSRTIN| ke
| ®) 91.313 1 91.313 110.180 0.000
AxB 35.213 2 17.607 21.244 0.000***
***p(.001

Table 11 Effect of Multimodal Search Input Window Types and Presence of Visual Cue

LTES 2M o 3 93 LI B EEUA
ol
5o Amg U 2.62 1.01
ole 351 0.81
ol
i) a5 Aaz 3 e 2.26 1.04
AR5 o 2.39 1.15
. e 2.24 1.02
OfZCIot &
ole 253 0.92
_ AS 2.64 1.11
59 A3 Y
olg 361 0.73
ol
AR5t ole 2.52 1.07
) e 2.20 0.97
OrZCet &
ole 2.64 0.87
5o Aaz 3 g 263 1.01
T ole 3.56 0.68
=| o=
oIxjst a5 Amm U 2.25 0.98
A ols 2.46 1.00
) e 222 0.92
ofzCIo! &
olg 258 083

6. 871 ZE A M

6.1. 917 22
2 QA59] Aol gt aoke :
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Figure 5 Multimodal Search Input Design Consideration
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