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Abstract

Purpose: This paper compares and discusses the influence on the quality classification of Kano's questionnaire
which is used for the Kano model(Kano et al., 1984), the 3—point Likert-scale newly proposed by Kano and
the 5-point Likert-scale presented in this study.

Methods: For the comparison, the current study conducts a survey of 631 television viewers. The classification
results of the three methods are then compared with those of direct classification which is adopted as a
standard for classification of quality attributes.

Results: The agreement rates between the results using conventional Kano's questionnaire and the results
using direct classification is higher than the results using 3—point and 5—point Likert—scales. In addition, the
attributes grouped as must-be or attractive in the direct classification appear to be classified as one—dimen-—
sional attributes in the Likert-scales.

Conclusion: In comparison with the convensional Kano's questionnaire, the Likert—scale questions highly tend
to classify the quatity attributes as one—dimensional. Although the classification results of the 3—point and
5-point Likert-scales are the same, the 5—point Likert—-scale has the advantage to classify quality attributes

in more detail.
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o] S5 AEF aA o] FoA WSl nA|e Qe wet FA
2 - (Kano et al., 1984)3to] theFgh 441 okl de] &85l vt
(Léfgren and Witell, 2008). 0] %0] hE o] 5 AFA 9 o] HsithE XA wEk(Berger et al., 1993;
Mazler et al., 2004; Mikulic, 2011; Song and Park, 2012), Kano 22¢] ¥4 F3d 57 W48 WA35H7] 3k
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Lofgren(2007)9] 22kQl B]ZU(Ticket) ol An]zo] thgh AF AtellA 33 2AE Ao o3 A= 447

45 T spglon, ol tigk AlA Eo7t gl

2.2 58 22 &4 575 T 2EA vz g%

Bl

Kano 9] 99 A4S d|4317] 9al Kano(200D)7F 2703 34 HAE A =(v= BE E5= Ayz
st s A3l d=rE 4 Atk X H o] Qo] Yrh(Witell and Lofgren, 2007; Yoon and Lee, 2009). ©]ol
o] 7FsshHA o]g| 7t goldt 54 FYAHE HZ(uf$-

Table 1. Three questionnaires for classifying quality attributes

Kano's questionnaire Kano's 3-point Likert-scale 5-point Likert-scale
1.1 like it that way 1. Very satisfied
2.1t must be that way 1. Satisfied 2. Satisfied
3.1 am neutral 2. Neutral 3. Neutral
4.1 can live with it that way 3. Dissatisfied 4. Dissatisfied
5.1 dislike it that way 5. Very dissatisfied

Kano ZHe] 3% 9 8% 42o] sl 58 IAE HEo ¥EE £72 4851 Sona(2013)0 45} ol

¥4 442 uo AR 5 q

(a) 492 (One-dimensional) &4

Very = Very
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OH 0, 7
- Satisfied &, Satisfied 7 -
: = P
2 oLt - =] V4o
= S = -
¥ & =] -
& Neutral ~ ] Neutral
un . o P
ﬁ OI. - = . /',
w . " o g . -~ ,4’
Dissatisfied [~ o Dissatisfied [~ ¢
. 4
‘."‘ ’1' OM
Very Very ”
Dissatisfied = Dissatisfied
Non-fulfilled Fulfilled Non-fulfilled Fulfilled
Degree of fulflillment Degree of Tulfillment
Figure la. Symmetric One-dimensional Figure 1b. Asymmetric One-dimensional
attributes attributes

Figure 1. One—-dimensional quality attributes

(la-1) =& dYA(Oy: Highly One-dimensional) £4 - & AE7) AR /Qd = odsd A a7
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Quality attribute: TV screen size
Functional Question
1. Very 2 3 4 §. Very
If screen size is farge satisfied | Satisfied Neutral | Dissatisfied
how do you feel? @ o o o o

Dysflinctional Question

1. Very 2 3 4 5. Very
If screen size is smali satisfied | Satisfied Neutral | Dissatisfied

how do you feel? o o o o &

Dysfunctional Question
Quality attribut
1. Wery 2 3 4 5. Ve
satisfied Satisfied Neutral Dissatisfied D\SSaUS’XEd

1. Yery s s A A .
; satisfied H 0 @
g |2 swstes s B A o Mo
<1
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Figure 4. A paired question and the evaluation table of the 5—point Likert—scale
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2708 <Table 2>9F 2t}

Table 2. Quality attributes of TV set (Jang et al., 2012)

Quality attributes

Description

Picture quality

The better the picture quality, the better the detail of each image viewed.
Better picture quality also reduces eye strain and fatigue

Screen size

The larger the screen, the more realistic the viewing experience becomes; much like
watching a movie at the theatres

Explosion proof

Electronic devices can cause fires and explosions

Internet connectivity

Allows TV sets to connect to the internet to be used like a personal computer

Fall deterrence

TV sets can be damaged or cause injuries when tipped over due to impacts

3D view

Technology enabling 3D viewing of images

Reception quality

If the reception is bad, TV viewing may be interrupted intermittently or disabled

Connectivity with
other media sources

The ability to plug and play movies or picutres from media sources such as cameras,
camcorders, and cell-phones

Energy efficiency

If the energy efficiency of a TV set is bad, it consumes more energy

Olfactory function

Technology allowing TV sets to emit smells that link to the image being viewed on the
screen

Foldable/Rollable

For purposes of easy storage and mobility

Virtual display

Does not require a physical screen or backdrop to display images. Images will be
displayed in mid-air

Sound quality

The better the sound quality, the more realistic the sound becomes

The thinner the screen, the less space it takes up, and can be mounted on a wall like

Thickness .
a picture frame
3D sound Sound is projected from various angles to make the viewing experience more realistic
Weight Less weight allows for easier installation and movement

2D-3D conversion

The optional function to convert standard 2D into 3D images

Cell-phone remote

The ability to use your cell-phone as a TV remote

Load time between
channels

The time between switching channels and actual images being displayed on the screen

Twin view remote

The ability to watch what is being displayed on the TV screen on a small screen
embedded in the remote

Picture in picture

The ability to watch multiple programs on the same screen at the same time

Video recorder

The ability to prerecord programs for later view

Smart TV

The ability to access a TV app. store, like a smart phone
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3.2 A% % Holg +4

TV A 2418 913 <Table 2>9] A8 ¥ E o] &3¢t 3719 AEA(Kano B4, 3% FAE HE, 58 ZYAHE
Ao A8 BRUS A% AT YA AF 241 28700 44 63139 0% L oS AGAES

oz ARGtk W2 Kano B4, 38 2 54 YAE Hko 93t HAES WA AAg & 87] ol Kano
el o] 2 £S5 S o A AR A% AR ZARE AN A5F Bl 248 %
#% 1614 Kano 2FA), 1579@H IAE Hw), 157496 JAE H %), 1558 A E7)0] g fas

W4 Aut e 2o,

Table 3. Respondents of the survey

Marital status TV viewing time
Types Respondents | Male | Female
Married | Single ~lhour 1-2hours | 2-3hours
Kano‘s model 161 T7.6% | 22.4% | 14.9% | 85.1% 67.1% 26.7% 4.3%
3-point Likert-scale 157 79.6% | 20.4% | 15.3% | 84.7% 64.3% 27.4% 7.0%
5-point Likert-scale 158 T7.2% | 22.8% | 15.8% | 84.2% 67.7% 27.2% 3.8%
Direct classification 155 T74% | 22.6% | 16.1% | 83.9% 67.7% 26.5% 4.5%

oVgat ol ulu thgol sl WHES] $H4 Jut FASHI ek

rlr

3.3 24 1y

B Ao s S 7o dXE vnE 93] Lee and Newcomb(1997)0] #|A13F A7 =(CS: Category
Strength; HWgt3 7 oh& o2 W=7t 22 ghe] u]&9] 2po])9] /i 483519tk Lee and Newcomb(1997)
& CS7t 6% o5ty 749 E3HCombination) 402 /3t F+ 3 A& T2 F e A= 443
th. ol & 5o] <Table 4>l TVE] a7 &4 F sful shia7]e] A9 ‘w2 o] A 1614 lA 727 (44.7%)
o2 7HE A YER AL, ‘A o] 638(39.1%) 2% F HAE EA Ugt7] wiitel, CS& 5.6%C 44.7%-39.1%)
24 6% olsto]7] wiiol mHAH(A) 47 dAH(0) £ EFo R BHsL “EFA/0)E 471 o}OﬂE} =3
£A490] g o AL £o R YEhd F &4 F o] st YAEH Elld £
o} m=3 53 YAE Hmel| ogk B Aol A On, O, Oa, Ou 5 SU4, Ay, Ar W24, My, ML% g
o7 7hFate] Hlal ol

23719 TV #4 &40l tjsle] ©% 4 Kano 2de] 57kx] A8 gy} 337 2AE 2k, & =oA] Aekst

5 & B53 A9} <Table 4> A sol glov], 44 #74
= 0 kst

lumn)oll A AlF- &5 A3 ZE gk

5% WAE HE 2 A% &
she] 2 8-L sk w3 o E
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Table 4. Comparison results of the questionnaires

Quality classification results Agreement with direct method
Quality attributes ﬁzo— 3-point 5-point  |Direct classi- Iiaer;o_ 3-point 5-point
ti?mnaire Likert-scale|Likert-scale| fication tignnaire Likert-scale[Likert-scale
Picture quality 0 0 O(On) Z3HO/M) O O O
Screen size A/O 0 0(0p) E3HO/A) O O O
Explosion proof M 0 0O(0n) M O X X
Internet connectivity A A A(Ap) A @) O O
Fall deterrence M 0 0(0r) M O X X
3D view A A AAD) A O O O
Reception quality M 0 0O0n) M O X X
other media wuces | A | M0 | oo | a °© | © X
Energy efficiency 0 0 0(0p) <3 M/0) O O O
Olfactory function I I ) [ O O O
Foldable/Rollable A A A(AD) E3HA/MD O O O
Virtual display A A A(AL) A O O O
Sound quality 0 0 O(0L) Z3HO/M) O O O
Thickness A/O 0 0(OL) Z3H0O/A) O O O
3D sound A A A(AD) A O O O
Weight A 0 O(Op) 0 X O O
2D-3D conversion A A A(AL) A O O O
Cell-phone remote A A A(AL) =3HI/M) X X X
Load time between 0 0 00y M X X X
channels

Twin view remote A A A(Ap) A O O O
Picture in picture A A A(AL) A O O O
Video recorder A A A(AL) A O O O
Smart TV A A A(AD) A O O O

nuﬁgﬁﬁi rhie) - - - 20(87%) | 18(78%) | 17(74%)

<Table 4>9] ¥4} A} 33 3 54 g7 E H == Kano Lol H]al A4 £4(0)o] @ol 7+
HAoh FAA 0E Kano AEAdlA Beddor E79 SASS 2AE A mF "é%ﬁﬁi ErENRe
™, Kano AxAollA e 4oz E7d 452 33 ‘3’1 5% i—‘,Et& o
At olgfe Aah= 3% ZAE g Kano Xd) vlaL

ML st Herstth

job)
=]
_\:
r1r
path
o
fr
+
21_1‘
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Witell and Lofgren(2007)2 34 2|AE H oA YA Aoz £ o|fE H7lFd ¥34
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N & wjolgbar &4 o}, BrkEA 049 Hlgo] 11%(1/9)8) 33 FAE HEs} 16%(4/25)9) 58 HUAE =
BT 02 7H $A4¢] 12 5Yatnz #71% oA Aol njgo] F4 F3 4 A= AL oldS
o 4 gtk

FEE AL 54 YAE Hx9 A9 Kano REHT 8 §8E A8 7T F glon, Audoz Fad
FE YSRGS Uk dE B OuZ E7E S, A A, WE A e B IS Bk
2 9GS A g2 SA5EG T4 Her esith g9o] OpE E57H £$4E0°] Kano BdoA 2%
AH(Ee FAAY EFhor FHE AL dd4 £A40] v ¥R Fasiths T4 Berger et al., 1993;

Matzler 1998; Jang et al., 2012)& Fa-al3it},

A% ekl A& vlaelM 33 % 53 ]
Kano 239 42428 87%% H|w A =7 eyt &
A #A4517] Y8l o2 22 Fong(1996)°] #okst &2

,ﬂ
N
N

~

8%, TA%RE SAVSHA Ghebgron

1 244
ArellM= WS I dAEo] SAH o= Aol7t Sl
KX

(a+b)(2n—a—0)

la—bl < 1.65\/

ol714, agh b= W=, «F HIL e no] F<

Fong(1996)°l oat F2)(1)& W5e 79 vlagide] B 7 Jue] WEss SAH R fofd 2o] 7t ¢l

= A0 2 Auditl <Table 4>9 42§ 272 5E Kano Z2(20)7 34 ZAE HE(18), 54 HAE HE(17)
o tial] FA(DS Aksha B SAA Atol7t gle AR YEsth Kano 223 A3/ A#rt dx|8h=
2071 73 tiato] AejshH <Table 5>9F &t}

Table 5. Agreed results of the Kano model and direct classification

Types Quality attributes that agreed between the Kano's questionnaire and direct method

Screen size, Internet connectivity, 3D view, Connectivity with other media sources,
Attractive(A) Foldable/Rollable, Virtual display, 3D sound, 2D-3D, conversion, Twin view remote, Picture
in picture, Video recorder, Smart TV

One-dimensional(O) |Picture quality, Energy efficiency, Sound quality, Thickness

Must-be(M) Explosion proof, Fall deterrence, Reception quality

Indifferent(I) Olfactory function

O

] J?Jr %Ol JJJ& sk A wd

sk A %(performance) EHES dYHo=r
7)%5e EgA oz e
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