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A screening study of human factors variables in designing
multimedia information retrieval systems
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ABSTRACT

Multimedia systems present information by using various media, for example, video,
sound, music, animation, movie, etc., in addition to the text which has long been used
for conveying the information. Among many multimedia applications, the multimedia
information retrieval systems commercialized in the form of multimedia encyclopedia
CD-ROMSs, benefit by using various media for their ability to present information in an
efficient and complete way. But using various media may cause end users confusion
and furthermore, poor user-interface design often exacerbates the systems. For
appropriate design of the user interface of multimedia information retrieval systems, we
investigated the characteristics of tne multimedia information retrieval systems and
listed 35 wvariables that might affect the usability of the user interface. And we
selected 10 variables through some procedures such as brainstorming, literature survey,
expert opinion, relevance analysis and feasibility analysis, in order to perform a
screening study which will remarkably reduce the cost and time in conducting

subsequent human factors experiments.

1L A&

g vitjo] Al A" (Multimedia System) & ThFd wltjol & 3o 22X A Ao H A

A4 7hE ALEE BEY + e AAE vgoR, B B dFdA B 43 BHes AE
< AlFshe Aol MEe 7IR&EH oY, ol HE w7} Al Fse Y7 7153 fEBo] A8 QFH
Hlo] & (User Interface)®] A}g#e|4 (Usability)o] =LAl 239tk wma 7149 ke U HE
gol Al&F A del v Fo] B u, ALExF AEFHelAY AFEH AAXN YL HAld T
Mgl EEFNH ALEHAAY AAY AL 5o S48 7o £ Y} ojH AFr = Uy
A dEuto] Al&"e] s Z(Framework) o8& 53] HEr|tjo] AlA¥ e MdHow Heoldy
F8 FHLY FAHALAE 7He A5 FREE AHAsArh =3 HE vigole] SA44 Y £ Y A}
2 AE EAAET ol FTAAES LA HEvivoje] A A7) 9% AL82 Qe H o)A
S A9 WAES FFsIdon, Z FHRAE Wt WE R tio] AJA¥e] ALg-2 QEHo) A A

Aol Q17+3%A 27t o MAWHFES F23 v A0 AH, §4 3, 1995).
2 A7 M e AFUGE d87tx] HE R U)o &8 AlAY F ARGES HE|vjtje] AlAgo
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2 AAEE RS S HEv Yol AlAv¥e =33 R ?!{P-E'—‘?}@ HAAMTE gosigen
Relevance Analysis, Feasibility Analysis 5 £33t W48 248 5o HAHE 9% 123y e
s,

rE

2. ZEF5E Hyuto] A2l £

AEGEE FErY A2 7MY Fa% 54 FAau HEvYe], & oz oy
ol& Alg¥The Aol olHY FEEES HEuto] AAHe] 2= FEu Lo ﬂl"lﬁ}“ﬂﬂ"‘ T
= 2u3 ANEsE e Y3 (Encyclopedia) %9 CD-ROM 5o] g, A1&27F AMste] &=
dorg PRI H2E ¥ obdel ok 24, 3, FIA, AYtlold 5 HejrtA njt)ols 774 =] o
Aore FuAdes] H24E FUYF UL B ol FRE By FAUET SN ALY & =
Aol gk 2 W] AykA vjTjelrt AMEHOEN AERIA 88 BHY TJE o MRS
5HE ZHEAR sHsAel olA Aol MHAS FoAo] ZzHEC ARESS WEu Yol Aay
o E WHA EFE& HA o stelAY2E o] stolHujrioje] 4HE WA Bohe Molt) o)
HEAEE w2 D eMdZ g7 =Ho] AW AEH daeo: g ALga7 AAIEE gHolg)
v AWYFo AT dake &M @t 948 + AEE Hol U slo|HYAENA sbe] A
HP9E E(Node)2ts 8t =29 =28 AZAAFE Ho| PA(Link)oly, 38 5 3 v
M THE x=2 717 YSlME WA (Anchor)ebi= Aol gaa}c} °§71E RE ofo]Zoll} WE 5 »
e PRS0 AAAA F2Y gE kE=r) doe AL YRlFE H8L @oH(Shniederman and
Kearsley, 1989). slo]#rjtjojs k=9l Uj&o] 2B FHHY sto|Hel AEA = @) HAE
Il 24, % 3, TI9Y F JEA Yo YNE BT YS $ Ut ol¥E AwAge F}
& ®ol7] A8 H27HA] vlolE A8t HrAME wrt 58302 A 2sl7] YA ste] v ol
E HH9 Wihe #HAA zeigojop sl Al¥o] njr)ee) E%(Media Integration) &) o]uh
MicroSoft9] Multimedia Encyclopedia § &7]o 71@¥ HEuitlo] AT5L gy Media-Modal §+
AAE M3 sith(Lawrel et al, 1992). & FREo] XBYE & wrjole EHo] wat REe 7 A2
o2 7Aoo AFHolLe RE W3 MY HAo] spEEith HE AlAWo® Solsbw nt ol
o FHRFE HYIES =o] YT mrfely Ffol opel ALERIE Aol AL HAFEE H)o] glolA
AMEAL7E e AR FdHE RE o-?—°ﬂ\:- HA ol dolatnz HEv|to] A2"e) 84S AA
A3tA 717l dok. H2o eV MicroSoft Encarta '959] A9 9ol A-F% Media-Modals 47 &
Boiktort o2 & sto]Hujtjolo] JA L YA JHAA B AL oFYojN, HAES} old gg §y
2 Hol Qe k=9 A% st EYE =2 Y7ste Re) ollel HAEN THH Clp-ArtdE
2 Qs dRExedqXe vhoxerz Reddglo] $AZ ¢ Aok 2ey e #d
¥ =EFE AY3e Aol BEET nuol=dXe #¥E =8 Ay 7 £ QUEE Ho] g
o Pt Eg HAERES} A 4TS FAvT Ao F JebiEd HAE wso A
T old xeEdA Y7E HAYHE tE 222 SAVM wE 4% 7 YT 2 Oe xEE 2y
A x=Ed B2 B Yart e e g8 gy ASE =M E o] HdwE oA A=K =
& A9t mtold] gt =97t A4 SEY ThA MY (Pay) HEL EYFolol 87 g2 g
FAZIE Q937 28 (Close) MES FeFolol 3= =lolqit). 7|&9] <A-7EE 528
(Human-Computer Interaction) @7 AWt AlAd o)A 2 4 gow ALg Aol Al Aol A
(Contro) & & 2-& AIY3 gl (Shneiderman, 1992) HEjv|t]o] A] A o] #Ho=m Al =45
d7dFe ollER A9E T3 2] Pasirh
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3. ARAME HBEwto] Al2gel AR dEFH o2 AR T2

g QEHola AAS dsiME dAY EdAFH WFETe] F5 78 (Interaction) o] & ¥
Axo W& 3 Ao T vAe WyE el 3-.8.6}‘3} Ade B AT ATE
2357 JaME AAAo|L AgHoR FRUSFLE &8 WAV B2 WA JxALSE F
25 WA7 ¥asly 1 t&Oo 2 & Relevance Analysis, Feasibility Analysiss& 3] W d¥E
% % WM A Y (Screening Study) S E3M 2 EFAEE 2F37) AT HF AFLES AESH B
‘4. Azusne gAdME 75 @ Be WFE gosicl sted dwHoR A& AEvt 9

L A2AEA 97 58 Eote 27)¥F P2ES AYAART E A7dAE o)A Q7NN et
ﬂ“}&]m Ejoj]o] Al2do]Ae] ALgAL QEsHol2 MA el WFEL wFeR st TR A
2r19A 2dI 7E AZTEN 52 53 AL FEviGY Axge] A1ga dEsHx AN
2 Eojoly 7| 2HSEL Fotsgh e (F 3-DE oM dEE AHe T F&28 JRPAE
HElujr)o] Al2de] AgR} Qe FHolx MAM Bag l2HsE YE T AT

(F 3-1 ARFANE BElo|tio] A2de) AHgA dEsols AA 7l2ds)

A8 A 4 Experience with computers

Experience with 1/0 devices

.Experience with multimedia systems
Age

Educational level/Educational background
Visual performance

Hearing

2P Abstractness of target

Knowledge of target infomation type
Information type of targets

Number of search steps

1M o] A Input device type

Output device type

System complexity

Number of information types in system
Navigation method

Availability of help

Accessibility of help

Context-sensitive help

Sensory modality of feedback

Anchor visualization(object highlight/movable pointer)
Anchor access method

Granularity

Backtracking strategy

Search function of dynamic media
Consistency of interface among diff. media
Information type of anchor coding

Connectivity between media
User control on dynamic media node
System structure
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(E 3-1) (A%)

#qA4HE Mlumination level
Noise level
Temperature
Humidity
Workplace layout

4, AZ+-FHAHE 3% M4 (Screening Study)

Aed v} Zo] RE J2HFEL AHL 53 A3 e 58 ’El°lzl Zalmg B Ay
A WA o) BasA Ao de gty Z/MFES VR e £ AAd Pego] Ut
I Bess de, 2 FdFe] oln motE W4 o] YA AYEn AAd oxe o] U
AA 2 WF F5FAL 43 ZAAV o FAHE AFENS AW e AR ste)
#dA & 88 Relevance Analysis, 44 APAA7} 715§ E 788l Feasibility Analysis =2
3 AFAEAE S FUY HFEE 554 P
A& Eo] (& 3-1>9 A4-284 F Educational Level?l #$ Z&ol3l/2&/Uy&o| oz 7
W(Level) & Wil 8 4 gloy 7|&9 AF7dA o mE HAFEAYPY 45 2ol §o3514
2te A7t ez AYston, AYWME £ Number of Search Stepsis AFg2}7} B} Al (Target)
< 7Y AA e @AY £& Yehed R JE9 ¥ (Linear) T AZH
(Hierarchical) F&dA 3zlslojol & Algo g oejrtxe] AgH 27 A3t slo]Hr|r)ole A
Ae 9v7t Qeug AYsiuct A H)2ME F Input Device Type2l A9 2 A9 tatol 75‘
A48 FE vt} Alxdol A&zt £8EA B F8 Yol Scrolling, Selecting, Pointing, Typing
TOE o]FoX e HRPMo|Z JHE, oA EHAAY F AN 432 dE) AEEHT de 9
717} (Input Device) 7} A}¢E Ro|= 2 Input Device Type AH= BWE 29354 ¥ Ao Beks] o
AUt B 2FFE F YUY FHHEFLES EWE QY FAHNAM o]FolXE= HEAMZY
o & @%‘ﬂ o] ol\mg BT APoz nH3o AYY + ATt
% Wios AF HYd @A FAE MLE FoA AL Y £ AAY A 2Hol
%7}%5}&1 AYE ZZEERS AR 4 g d5FEE AFdYAA Ads= 98 So] QA H o
£W¥W4 F Anchor Visualizationo]gle W49 Z$ nitjy} /\}T.— 9 T4 vigolm o]FojA k=&
AME FFHoE & =2 AP A3 BAE BAE 2 5 oo st AR Fdol
715322 AYsY 3, Granularityys HAEdAE o, £3 T‘%l Tog 1;)71} U & dogA 3
O|HYLEZ} 7|7t £olE AW T E mlyole A9 stolHu|tiolEEy] YA = pjfojxr 7he
H3E NEL AAE BAE F7) f8A ojdd @ E Yookt g L}E}I«‘l\: H2ld], HEn)
Hol #d AT AFEF F /MY F83 BE F9 shuzA Axs] B3t px7 oy rEY
T UL HeE F3r] e HA Aol BresiEg A9
ozt W EAYNE M WAd AYE 7387 A% HE W 2 Ywo] the #Ho)x
9] (& 4-1>°] Y 3l
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(E 4-1 4508 498 ¥, ¢ a9

i Rl 23
Experience with computers e
A
Experience with multimedia systems 222
A&
Age Ad
d
xd
Abstractness of target Abstract
Exact
Knowledge of target information type AdIAE
2E
System Complexity HAE+TY
9 AE+2Y+EA v Tl
Backtracking strategy olH xrxeo] AR
ol xxzo] E7I3F FA LA
oA =9 B7|% FALR =7
Information type of anchor coding coding®lo] A&
coding® o} A F&
Connectivity between media Media Ghetto Style
Semi Cross-Media Link
Full Link
User Control on Dynamic Media Node User Initiation and Close
System Initiation and Close

5. 48 2 ¥FAEE 438 A

47 A AR S Ed daiA Hye FEAAY LS WEE] A8 & AE9E 1Y)
o] gk WMFAEE APL A ojof Firh ol UVl /WS EC] ATH HPYE A S FH

A @te] o3 AAHAUY wE 2 AP gide] HIlde viF3 Ho] JeEg & AP &2
e Al7b AulE A3t a8l CRAFE S A APUAHFE FEShe Aol ¥ BEFHo)7 WE
oltl, M4MAAR] AAE HAFe APdoles: F3std BHAT ULE AlASe Aol 237
o] ®t}(Han, 1991, Han, 1993) HFAEE Aoz Al8=H= AP F7F+v ZAl Saturated Design,
Random Balanced Design, Group-screening Design, Fractional Factorial Design %°] sledl zZ+zt 3¢
Az Argsojory Aso] qo}t tisfe] A$ Fractional Factorial Designg AFg-3tt}, Fractional
Factorial Designg& A4 % ZA$ 739 2328 A8 IgEd 317 W&d 2 5345 e 5%
4 g @do] oy, gd E34E AMAHOE 44 4 7] WE AIdFA AN AP =8 E B S
e AdAEA 2R EAE AJUE L 539 3 4 ) Fractionation] FEE A SIH A9
A Qojord dlolete] £ FolAA Y adlAl FE31A sk EFHEC] ME AZFHEE HPLAE
2 93 AYPAAME Resolution IV7} H]EE Fractionation A& ZHel= Zol HYsirt, & A3
Ae godA A¥"E 10719 H4EL YA Z Resolution IV Fractional Factorial Designg ©] 83}
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