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Abstract

Purpose: The Kano model has been widely accepted as a method for classifying quality attributes for almost
three decades since its introduction. However, the wordings of the five alternatives in the Kano's questionnaire
has been criticised for unclear and confusable meanings. New wordings of the five alternatives are proposed
in this paper.

Methods: To evaluate the effectiveness of the proposed wordings, we classify 30 quality attributes of smart—
phones using the conventional wordings and the proposed wordings respectively. The two classification results
are compared with the direct classification results by undergraduate students who learned the Kano model.
Results: The classification results using the proposed wordings are much more consistent with the direct
classification results than those using the conventional wordings.

Conclusion: The proposed wordings are less confusable and easy to understand, and thus it results in more

consistent with the direct classification.
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Figure. 1. Kano's two dimensional quality model(Kano et al., 1984)
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Table 3. Quality attributes of smartphones

Quality Attributes

Descriptions

Monthly payment
Call connectivity
Battery usage time
Memory

Screen size

Display resolution

Depth

Weight

Connection stability
Internet speed
Camera resolution
Sound quality

Viewing angle

Battery safety
Crash resistance

Screen brightness

Security

Electromagnetic
radiation

Voice recognition
App. store diversity
Processing speed
Application stability

Biometric identification

Multitasking

3D Function
Public TV

Universal remocon

Call translation

Cloud service

Water proof

The monthly fee for using smartphone services

The degree of call connections without fail

Battery lifetime after a full charge

Internal storage capacity for pictures, videos, and applications
The size of smartphone's screen

The resolution of the smartphone screen. The higher resolution, the better the
definition

Thickness(or thinness)

Heaviness

The degree of stable signal performance, irrespective of locations
Network data speed via a smartphone

The definition of the built-in camera (megapixels)

Sound quality of voices, audios, or videos

the maximum angle at which a display can be viewed with acceptable visual
performance

The possibility of an explosion or a fire due to an overheated battery
The degree of crash or drop resistance

Bright screen enables smartphone holders view the screen normally even in the
sunny outside

The degree of protection against malicious code infections, data spills, etc.

The degree of blocking electromagnetic radiation(EMR) emitted from a
smartphone

A human interface which enables users to perform tasks by voice commands
The variety of available applications

The processing speed of applications in a smartphone

The extent to which applications work continuously without failing

Protect smartphone from being used by others without permission

through fingerprint or iris recognition

Using multiple functions such as running applications, text

messaging, and web surfing, simultaneously

A function that enables users to watch a 3D movie, or play a 3D game
Watch public live television through smartphone

Operate home appliances, automobiles, or the front doors through smartphone
Automatically translated by smartphone when having a conversation with
foreigners

Any resouces that are provided over the Internet such as pictures, musics, or
movies can be shared automatically

Smartphone can be used in the swimming pool or under water
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Table 5. Comparisons of the conventional wordings, the proposed wordings, and direct classification

Quality attributes Literal. alter— Free 'alter— Dire_ct glassi— .Agreeme.nt Agreement

natives natives fiaction Literal - Direct | Free-Direct
Monthly payment 0 0 0 O O
Call connectivity 0 M M X O
Battery usage time o) 0 0 O O
Memory 0 0 0 O O
Screen size 0 A A X O
Display resolution 0] 0 0 O O
Depth 0 0 0 O O
Weight 0 0 0 O O
Connection stability 0 M M X O
Internet speed 0 0 0 O O
Camera resolution O A O O X
Sound quality 0 0 0 O O
Viewing angle o/ I X O
Battery safety 0 M M X O
Crash resistance 0 O/M M X X
Screen brightness 0 0 0 O O
Security 0 M M X O
Electro.me.lgnetic 0 oM AM % %

radiation
Voice recognition I I I O O
App. store diversity 0] O/A A/O X O
Processing speed 0 0 0 O O
Application stability 0 M M X O
Biometric identification I I I O O
Multitasking 0 M M X O
3D Function A/l I/A I/A O O
Public TV A A A O O
Universal remocon A A I/A X X
Call translation A A A O O
Cloud service A A A O O
Water proof A A A O O
No. of agreed attributes _ B 18(60%) 96(87%)

(hit rate)
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Table A1. Classification results using the conventional wordings

w4 &4 Kano ## CS A 0 M I R S
A8 0 34% | 32(27%) | 73(61%) | 108%) | 4% | 1(1%) 0
&g 94 0 32% 6(5%) | 73(61%) | 35(29%) | 4(3%) | 2(2%) 0
wiEle] &% 0 36% | 30(25%) | 74(61%) | 8(7%) 8(7%) 0 0
w83 0 27% 25(21%) | 58(48%) | 17(14%) | 19(16%) | 1(1%) 0
317 0 11% | 29(24%) | 42(35%) | 18(15%) | 28(23%) | 1(1%) | 2(2%)
shd 0 40% | 25(21%) | 74(61%) | 13(11%) | 8(7%) 0 0
7 0 14% | 34(28%) | 51(42%) | 13(11%) | 21(18%) 0 1(1%)
A 0 23% | 35(29%) | 62(52%) | 8(7%) | 15(12%) 0 0
&3F A 0 31% 5(4%) | 72(60%) | 35(29%) | 6(5%) 1(%) 1(%)
AHY &= 0 60% 17(14%) | 89(74%) | 1009%) | 4(3%) 0 0
Zhelet e e 0 13% 38(32%) | 54(45%) | 119%) | 17(14%) 0 0
=4 0 31% | 28(23%) | 65(54%) | 14(12%) | 13(11%) 0 0
3hd Azt o1 4% 25(21%) | 41(34%) | 9(7%) | 36(30%) | 8(7%) | 1(1%)
el E] kA 0 22% 6(5%) | 66(55%) | 40(33%) | 8(7%) 0 0
7171 WEAA 0 40% | 22(18%) | 69(58%) | 22(18%) | 7(6%) 0 0
st w7 0 18% 28(23%) | 49(41%) | 19(16%) | 24(20%) 0 0
1ok 0 22% | 13(11%) | 60(50%) | 34(28%) | 13(11%) 0 0
Az} A7) 0 17% | 32(26%) | 51(43%) | 20(17%) | 16(13%) | 1(%) 0
424 I 11% | 37(31%) | 24(20%) | 7(6%) | 51(42%) 0 1(%)
YEo] thekd 0 34% 24(20%) | 65(54%) | 10(8%) | 21(18%) 0 0
A TE EE 0 44% | 16(13%) | 77(64%) | 23(19%) | 3(3%) 0 1(%)
H TE A 0 43% 12(10%) | 71(569%) | 28(23%) | 7(6%) 1(%) 1(%)
A NS5 I 11% 44(37%) | 10(8%) | 4(3%) | 57(48%) | 5(4%) 0
s A4 Vs 0 25% 24(20%) | 56(47%) | 27(22%) | 12(10%) | 1(%) 0
3D 7% Al 3% 52(43%) | 15(12%) | 3(3%) | 48(40%) | 1(%) 1(%)
;ﬁ* AT]; A 25% | 57(48%) | 2023%) | 8% | 2521%) | 0 | 1@
THE R 7% A 15% | 59(49%) | 15(13%) | 4(3%) | 41(34%) 0 1(%)
T3e A 20% | 63(52%) | 15(13%) | 3(2%) | 38(32%) 0 1(%)
ZEpe-= A A 34% | 67(56%) | 22(18%) | 5(4%) | 26(22%) 0 0
iy A 38% | 73(61%) | 28(23%) | 5(4%) | 14(12%) 0 0
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Table A2. Classification results using the proposed wordings

4 £4 Kano ## CS A 0 M I R S
BAE 0 33% | 37(22%) | 92(55%) | 25(15%) | 14(8%) 0 0

&5t 94 M 28% 3(2%) | 55(33%) | 102(61%) | 6(4%) 0 2(1%)
Ell= e 0 37% 31(18%) | 93(55%) | 31(18%) | 12(7%) | 1(1%) 0
mRe] &5 0 11% 45(27%) | 64(38%) | 13(8%) | 44(26%) 0 0

317 A 11% | 69(41%) | 51(30%) | 19(11%) | 22(13%) | 3(2%) | 4(2%)
344 0 26% | 23(14%) | 92(55%) | 44(26%) | 9(5%) 0 0

7 0 14% | 47(28%) | 74(44%) | 22(13%) | 23(14%) | 1(1%) | 1(1%)

A 0 11% | 57(34%) | 76(45%) | 11(7%) | 23(14%) 0 1(1%)

&3k A M 45% 6(4%) | 39(23%) | 115(68%) | 7(4%) 0 1(1%)
e &= 0 38% | 29(17%) | 97(58%) | 33(20%) | 9(5%) 0 0
FHele} = A 15% 72(43%) | 47(28%) | 26(15%) | 23(14%) 0 0
+4 0 22% | 39(23%) | 76(45%) | 37(22%) | 16(10%) 0 0
sh QA7 I 15% | 46(27%) | 36(21%) | 6(4%) | 70(42%) | 10(6%) 0

el E] kA M 55% 32%) | 32(19%) | 124(74%) | 9(5%) 0 1(1%)
7171 We4A oM 4% 22(13%) | 74(44%) | 67(40%) | 5(3%) 0 0

s 1) 0 25% | 33(20%) | 76(45%) | 33(20%) | 25(15%) 0 1(1%)
HoHY M 28% 14(8%) | 47(28%) | 94(56%) | 13(8%) 0 0
AR} A7) oM 2% 43(26%) | 58(35%) | 56(33%) | 11(7%) 0 0
w4914 I 18% 58(35%) | 14(8%) | 7(4%) | 89(53%) 0 0
YPrEo] thdA O/A 3% 58(35%) | 63(38%) | 26(15%) | 21(13%) 0 0
AqTE EE 0 17% | 17(10%) | 83(49%) | 53(32%) | 15(9%) 0 0

9 T g M 23% 5(3%) | 54(32%) | 93(55%) | 13(8%) | 1(1%) | 2(1%)
AA AS7)%E I 8% 68(40%) | 13(8%) 0 81(48%) | 7(4%) 0
s 24 s M 21% 40(24%) | 42(25%) | T7(46%) | 9(5%) 0 0

3D 7% /A 3% 75(45%) | 11(7%) 0 81(48%) 0 1(1%)
;?73 0 A 16% | 6740%) | 3521%) | 25(15%) | 41(24%) | 0 0
THeR 7% A 12% | 87(52%) | 13(8%) 0 67(40%) | 1(1%) 0
=39 A 52% | 123(73%) | 8(5%) 1%) | 36(21%) 0 0
= AH) A A 46% | 103(61%) | 26(15%) | 13(8%) | 26(15%) 0 0
P iy A 60% | 121(72%) | 1911%) | 8G%) | 20(12%) 0 0
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Table A3. Classification results using direct classifications

=4 &4 Kano ¥% cs A 0 M I R
A8 0 51% 5(10%) | 34(70%) | 9(18%) 1(2%) 0
53 94 M 84% 0 4(8%) 45(92%) 0 0
e &% 0 18% 12(24%) | 23(47%) | 14(29%) 0 0
wxe &% 0 14% 17(35%) | 24(49%) | 5(10%) 3(6%) 0
3hi=17) A 12% 22(45%) | 16(33%) 2(4%) 9(18%) 0
G 0 10% 13(26%) | 19(39%) | 14(29%) 3(6%) 0

7 0 32% 1021%) | 26(53%) | 7(14%) 4(8%) 2(4%)

A 0 21% 11(22%) | 21(43%) | 8(16%) 7(14%) 2(4%)
53k A M 80% 0 5(10%) | 44(90%) 0 0
AEM &1 0 29% 11(22%) | 26(53%) | 12(24%) 0 0

Fhle} s 0 10% 14(29%) | 19(39%) | 11(22%) 4(8%) 1(2%)
&3 0 12% 12(24%) | 20(41%) | 14(29%) 3(6%) 0

sh A7t I 31% 9(18%) 5(10%) 7(14%) | 24(49%) 4(8%)
el E] QFHA M 78% 4(8%) 3(6%) 42(86%) 0 0
7171 WA M 37% 10020%) | 10(20%) | 28(57%) 1(2%) 0
sk 87 0 8% 11(22%) | 20(41%) | 16(33%) 2(4%) 0
HOHY M 47% 4(8%) 10(20%) | 33(67%) 2(4%) 0
ARyt A7) AM 0% 14(29%) | 11(22%) | 14(29%) | 10(20%) 0
4904 I 39% 12(24%) 3(6%) 3(6%) 31(63%) 0
YEo] TRk A/O 0% 20(41%) | 20(41%) | 5(10%) 4(8%) 0
d TE S 0 18% 9(18%) 24(49%) | 15(31%) 1(2%) 0
A 75 A M 32% 4(8%) 14(29%) | 30(61%) 1(2%) 0
A A5 [ 26% 17(35%) 1(2%) 1(2%) 30(61%) 0
s A4 7% M 8% 17(35%) | 10(20%) | 21(43%) 1(2%) 0
3D 715 /A 2% 23(47%) 2(4%) 0 24(49%) 0
;ij e A 0% | 2041% | 500% | 15G1% | 9018%) 0

g Rd 7F /A 6% 20(41%) 4(8%) 1(2%) 23(47%) 1(2%)

T3he 38% 32(65%) 3(6%) 0 13(27%) 1(2%)
2= A2 59% 36(73%) | 7(14%) 2(4%) 4(8%) 0
W7 64% 38(78%) 1(2%) 7(14%) 3(6%) 0
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