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Analysis and Proposal of Hierarchical Menu Design from the Perspective of
Communicative Breakdown

Yukio Horiguchi*!, Yuji Kuroda*™*2 Hiroaki Nakanishi*!, Tetsuo Sawaragi*!,
Tsuyoshi Inoue*® and Satoshi Matsuura*?

Abstract — As for digital electric appliances, peripheral functions are likely to be shoved
to the ‘out-of-the-way’ corners of menu hierarchy because flagship functions have prece-
dence of visibility and accessibility than they do. Those functions are therefore likely to
cause various breakdowns in human-machine communication when users are exploring a
particular function of them from among a lot of menu items organized in hierarchy. In
order to analyze the factors of and to find some solutions to such breakdowns, we apply a
couple of analysis methods, i.e., “communicative breakdown” analysis and “information
scent” analysis, to user behaviors of menu selection. This paper explains our analyses of
user behaviors when users tried to operate a DVD recorder with many functions they
had never used. Another menu system experimentally developed based on the Scat-
ter/Gather algorithm is then introduced and experimented in terms of communicative

breakdown and information scent.
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1. “A sign, or representamen, is something which stands
to somebody for something in some respect or capacity.”
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M1 FEERTOEEOMT (DVD La—%)
Fig.1 Photograph of a participant operating
the DVD recorder in the experiment.
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£1 FAZETHREDA (DVD La—7)
Table 1 State distribution of participants’
finishing each task (DVD recorder).
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Task3 6 1 5 0 50%
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Fig.2 An analyzed discourse between a
participant and the DVD recorder
(Taskl).
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35
M Taskl
30 i
E Task4
25
2y
£ 20
=)
2 15
S5
10
5
) ]
Igiveup. | Looks fine | Where is What |What now?| Whare am Tcan't doit| What's Help! Why Icando | Thanks,
it? happened? this way. this? doesn't it? | otherwise. | but no,
thanks.
Ta Tla b Ilc IIES 1IIb
Complete Failure Temporary Failure Partial Failure
M3 IIa=AT4T - TL—r ¥y 0FEHE (DVD La—7%)
Fig.3 Frequency distribution of communicative breakdowns when operating
the DVD recorder.
2 [FEREEIR] EEICBI A A =2 —HHDIS
Table 2 Information scents of menu items in ‘KINOU-SENTAKU’ screen.
BESE FEERPLSTFH FEROEE FHORE GI—-FAH FELT ZTOMMOBEEAN
Task1l 1.168 2.704 2.135 1.331 1.373 1.139 0.976
Task2 0.898 1.539 1.530 1.260 1.304 0.839 1.292
Task3 1.100 1.535 1.511 1.218 1.283 1.032 1.305
Task4 1.052 2.137 2.106 1.478 1.564 1.062 1.218
£3 [ZoftofiE] MEHICBTSA=2—HEO IS
Table 3 Information scents of menu items in ‘SONOTA-NO-KINOU’ screen.
TLA X MRE -7 0HE A —IU /R WMHRE BokaE HDD &8
Task1l 1.048 2.513 0.983 1.179 1.078 1.175
Task2 0.825 1.066 1.099 1.671 2.036 0.873
Task3 0.958 1.284 1.136 1.860 1.695 1.069
Task4 0.951 1.528 1.074 1.797 1.659 1.059

F4AOWE DEA0OR

(M4 THEREER miE (ks 25 xR
Fig.4 Screenshot of ‘KINOU-SENTAKU’
(reprinted from the manual [25]).
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Fig.5 Frequency of participants’ selection of
menu items with respect to their rank
order of IS value (DVD recorder).
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Fig.6 User interface developed for search-
ing the DVD functions, to which Scat-
ter/Gather algorithm is applied.
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Fig.7 Comparison of IS ranking distribution
if the correct pathways of menu were
selected.
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£4 YAIRTIREOSH (Scatter/Gather)
Table 4 State distribution of participants’
finishing each task (Scatter/Gather).

BIh M= BEEYIh FRAR | DI
Taskl 3 0 2 7 25%
Task2 3 2 0 7 25%
Task3 4 0 2 6 33%
Task4 10 0 1 1 83%

100%

M Scatter/Gather B DVD recorder

80%

60%

40%

Selection rate

20%

0%
Taskl Task2 Task3 Task4

M8 —FDEIRLAZTAFEEOPIZIS FF
AR KRD 7 5 A7 BEEN T84
Fig.8 Rates at which the participants’ se-
lections include the clusters with the
highest IS value.

5.3 ERERCER

ZIMBEERB DY A7 # TIREOEHER L £ 4 TR
T. ZORRELY, DVD La—% 0 X = 2 — k12
BWT, WEANDT 7 A0 b HEIZ % o 72 Task4
DINT F =<V AFKRELLESIN I LG5,
L L&A S, i 3208 X 71200 TR D
KELMETFTLTWS (FRIC Taskl 29RKECET) . 2
DEHROETITHEL TV L0H [ 0% ST
HbH. MMEVAT LT, PHRFHAZEFICERZONT
VB RRFLG R EONEEMR T 5 BERDTTRT
WY BNz L B InE IR SN o 7.
ZD720, FIRSINTZHHANE L FEEO DVD L a—
T DBVEDIFIEHA A =D LDOEhorzZ EDGEHEL
TeFFMELRZ N THDEEZTVD, B2,
DVD L a— ¥ X ) FIRIEY AT A TOVEE % #EER
L72BI& L, 6 %W 5 %45 Taskl 128V CRafg L7z
HFZ2 FLTw5 6,

— 0, SHHNEORRYGHICELFTORXAZa— (7
I A% ) EFATE)COWTIE, Task? 2B TieEDs

6: Taskl T, [FHE (G F A F) ORFEE > TFHIGRE
T2] L&A MVOBRESRISCENIERTH - 7285, il
RIS S N sERER [FlE (QT1F) 2o
TFHFET 5] 23R MEEx 272, DVD La—%
12 & A FERTIIFMEIC HEREHFRIER S N WvizD |
AHRVEDZINE B S THRT & 7225, [FHEH 50000
(N#B) OFMERRET 7] LWIBIEOTRA Y P S
REIND LI, RMEVATFLCLZERTIEFNEZR
HEELZENTELR 0T

RoN7z. ZORRIE, SMEDPERERITERR L 72 2
Z a2 — 2 IS FEEA R KDHHE 2 & N T 28 &
PHAOAZ2— - v 2524 (DVD recorder) & iRAfE
¥ A7 4 (Scatter/Gather) DETHE L7288 D7
TIPS EMENS, Task2 IZOW T, EfIZ/-E
D7 7212, VEERIMAIF IR S LD W) D45
WHHEIZBWTIS AT 2 LD A = 2 — % @I/ L 7%
CTEZLLWVIENFFEL TS, ZOMEETDIS
NERZ 1D A =2 — & 27D X = 2 — D IS FEfffE D
#130.047 LHEDTTH LD, EBSIE 12409 E
DI0EHISNER. 1 D X =2 — % BIR LTz, 2
DATENHNE & DZ DBOEEEHERICHEL 52 bR
ol MEVAT LTI, BelBEE 7925
755729012, EylFEOHBIER O L > T
HHOBWR 2 LRI L2, Ol 5133y |
PR OEREDE 2 ZE LRz, RS
oo — i, IS TR & 4 A BILR 2 1 1 B
L72bD Lo TR WITEEEAE W, LT, #
REREDREEAL & L — F DR T RO FFRIEDO T 5 72
DIZD, FERER O BRI 72 BEEO R S E ISV TR
T LUEND 5.

Z—H RO [ B3 3Ia =074
T T L= T Y DFEICOWTH 4. 3HTORE
OIS D o7z, 9L, HIEY AT L4
HFEOZINE 2R OREEIN T — ¥ 245 L T Taskl
& Taskd DE T L7 DTH S, Taskd 122V T
&, TV =277 OREDSEERNICAR L, BT
AZa— - VAT LAOEE (M3) LTI 2%D
RS N7z &A%, M5 Taskl (&, Al L7254
% (“Looks fine to me.”) D% SR T, “What’s
this?” 2%HH L, €ORIBUTORA =2 — - AT 4
OHA (K3) LHRTLHIML TS, #AMEV AT
LTIE, &7 I AFIEENHEREREOMEN 2 0 &
BHEOIL, LEVALMVEELLEADTFF AL
RERBRE LTIRLTWA, ZAUIEREERICE
WL —HFORRFE ORI >—FT, DVD L
I—F R LI DR WEBSINEIC L - TR
ODHBERIFE LIS WLES A ML ([Fry 75 —%
fERT %] &) 2% HIZTHZ L2 Dbz,
CORRLELT, 20 L) BREHIZODWTOHAETY 1%
B 72O DIERITIEET HIREDVHMT 52 LIl ko7
EEZD.

Scatter/Gather 7V T X A2 X B HEEEIRR I H
LRREENTLLE, Wh®AAZa— - VAT LE
TR HIEFREIEA L DEHFEICHNDL L) 1o,
FDO—BlE LT, HHD Taskd DIEEFETICHT S

T OB EEIR B E 2 B 5 IS NEN. 167 & 2 o IS SHE
DT 0.755 (PR 0.461) Th o7z,

323



Ea—T oA UR T —RELRNGE

Vol.10, No.3,2008

35
M Taskl
30 b
£ Task4
25
Iy
2 20
=
o
£ 15
—
10
5 ||
0 . _m .
What What now? | Whare am [? Oops! I can't do it | What's this? Help! Why doesn't| Icando | Thanks, but
happened? this way. it? otherwise. | no, thanks.
Ila b IIc IITa IIIb
Complete Failure Temporary Failure Partial Failure

M9 IIa=AF47 - TL—2 57 OFEEE (Scatter/Gather)
Fig.9 Frequency distribution of communicative breakdowns when operating
the Scatter/Gather browser.

% B Es 8 1—H DIEEEER AZa— L RTLDEE AL AE1—BOERSMEDIA

0:00:00 [EE

0:00:15 || 5 RF1DER ISRINDFIVY [EREIENSTEE,

0:00:22 | Y5RF2MFER ISRA2DF vy T ExiE T4 5R0E .

0:00:35 ScatterE 1T

0:00:49 [E2fa[o]

0:01:15 || 5 RZ3MEIR ISRRAIDF vy TERE DA TN DL DEEATL.

0:01:24 | 45 RH2MD:ER ISRB2DFTvY

0:01:25 || Scatter®£1T

0:01:33 E EC6

0:01:52 || Y5 RZ4DEIR ISRRADF VY [ FHHREINASTNDIDT. hD=D(LESELE -f=.
SOIERE RS EB o . FEBRCEIMLOEES
FTRICFIEH-DTELLEBATL.

0:0207 || ScattersE4T

0:02:10 EEC61

0:0226 || Y5 RZ3MEIR ISRRIDF VY TEAER), ZOTICIFHEMIOIZMNLEDER)
EWVSHEDOMBETELDT.

0:0228 || Scatter®£1T

0:02:31 E EC612

0:0237 | 75 RZ2M#IR ISRA2DF vy

0:0239 | [BHOBMERICELETTFHEML COXERLEST RIS -DOTHRELELE.

BECTERLLVNEEF]IORTEER

10 Scatter/Gather R OHREME DF] (Task4)
Fig.10 An example of user’s exploration strategy by use of the Scatter/Gather

browser (Task4).
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FEIEAMT A (perlocution) D&% FHWVWTWS, 21—
FORRIEFERSL N T OEMEE T NN DFEEEAT 25
(locution) & B L, ZORFIELTCEMNLTY
72b D EIFEFENATAIZ, FahiDERDRIANDI R %
BREENAT BT DT 5. 2T FOREIMTEH G
LFORFNIT AL BEATAHLEICEWEOIT I 2=
= a PR L2 E R AN, BELTVEE
I 3a=h747 - TL—0 8T y0gELS
el s
Tz, SFSERTAIELY EUOFTBERDLD
DFEL L TNEDITAZ LN TEL, I32=7—
TavOTL—=r T N, FOL) AN —-TEM
BRIZBIT B REFATAD L NI X > TERAEDOMEAT 10
T HEENEL L. de Souza DT, K EMVOE
BT L5 OB ERT 5 720D FD
R AR, BigE 70— NV REFEITEL, BE
B =WV GRIEFET AL ERTS.
=Y DOREFENITE & NI DOFGEENT R DOBEE
DRER X OEFEORITIITT B 2 —FOLBOE S
MH, AI2ZNTAT - TL—=2F7 U TD 13
I THI NS,
I Complete failure | L— D 71—\ )L 2 3EFEN
T4 & NTHI D 70 — N 7 FEREIE AT A D531
LWk &89,
Ia  [“ give up.”] 2 —FDBZDOAL—FHIIHD
WTWALIGE
Ib [“Looks fine to me.”] L —¥FHZFDA—%
ROV T Wi
II Temporary failure ;| L— D 71T — 3L 2 5EEEN
T8 & NI O 71— NV 7 B3R T A1 —31
LTW5BDS, T — 7 VR 55EINAT A &SRB T
B L IR E 48T,
I[la Z—HFOR7EE»—FFIET 5.
[“Where is it?”] LT —%»HHDOEX %1z
2B IzODFEFE TR RO bk wigs
—  [“What happend?”] L —4 25 ALY D%
ANAT 4 R - BET X RS
—  [“What now?”] Z—F2°H & D5EHENATE
D70 DWY 2 EH 2 LR WG E
IIb 2 —FIIEFOFEFENTAZ R L %2 T
BROWIERHELTWS.
—  [“Where am I?”] 2 —HFDOERXIZIE L W25,
BaET A LIRS #E > TV HE
- [“Oops!”] L —=F DR ERNILIE L 725,
FERHNAT A DRI T LD M E S TWzd
—  [“I can’t do it this way.”] —EOXFEIE
MLRRE D720 S o lzh
e 2—HPNTHDOFHEFEWATHIZOWTHH Z
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(CP Wl WV
—  [“What’s this?”] BEER2 X ¥ 2 I 2= —
va v IHET L (MOFrFNr) 2155
CPATHEET4) JHIX->THFHEE LD
LT AYE
—  [“Help!”] /R A Y A I 22— a
ZHERET D (BT 2IER) Z 212X - TH
IREI LT AEE
—  [“Why doesn’t it?”] HFM 7% EHRD I/
EIERET S BlxiE, —EREL-FEE
MEOSRLUCHERRT 5) Z eI o CHIRRES
L9 eI rgb
III Partial failure . @ — 7 )V 2 ERENAT S & RGN
ATHBT—HL TV B 0 MEDH LR T HET.
IIIa  [“I can do otherwise.”] L —H2A& LD (G
FHCBWTER SN M E5h - T
W W DI S T ORIEDPIR S 56
IIIb  [“Thanks, but no, thanks.”] L —3ZA:H
DIFIITEZ GO TVWERHZTENE L
B2 T OREN; RS B 6

2. BUERRBRE D 5 OiEMEER v N7 — T DIEK

IS FEM A ORI A v b T — 7 DIERIZH 720,
A7 TIE DVD L a2 — & O REksiiE 25 % o — %
A& LTHWwWZ.

Ay b= 7 2T A HEE (FRIRE) B, HUR
ALHAERLE O 193 HOERED R LI LT HAGER
REFMRNT > A 7 L4525 [26] (Version 2.3.3) %M ¥
AT ETHW L7z, 72721, EREZEAN CILEEN ~ B
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FHREL 5 (REGEL ZADOHEAL) .
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