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Abstract

For several decades, attribute classification methods using the asymmetrical relationship between an
attribute performance and the satisfaction of that attribute have been explored by numerous
researchers. In particular, the Kano model, which classifies quality attributes into 5 elements using
simple questionnaire and two—dimensional evaluation table, has gained popularity: Attractive,
One—dimensional, Must—be, Indifferent, and Reverse quality.

As Kano's model is well accepted, many literatures have introduced categorization methods using the
Kano's evaluation table at attribute level. However, they applied different terminologies and classification
criteria and this causes confusion and misunderstanding. Therefore, a criterion for quality classification
at attribute level is necessary.

This study is aimed to suggest a new attribute classification method that sub—categorizes quality
attributes using 5—point ordinal point and Kano's two—dimensional evaluation table through an extensive
literature review. For this, the current study examines the intrinsic and extrinsic problems of the
well—recognized Kano model that have been used for measuring customer satisfaction of products and
services. For empirical study, the author conducted a comparative study between the results of Kano's
model and the proposed method for an e—learning case (33 attributes). Results show that the proposed
method is better in terms of ease of use and understanding of kano's results and this result will
contribute to the further development of the attractive quality theory that enables to understand both
the customers explicit and implicit needs.

Key Words: Customer satisfaction, classification of quality attributes, two dimensional quality, Kano
model, Motivation—Hygiene theory
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<Table 1> Typology of attribute classification

Division Author (year) Classification Note
Herzberg et al.(1959) Motivators Hygienes -
Univalent
Swan & Combs (1976) Expressive Factors Instrumental Factors -
Kano et al.(1984) Attractive Must—be One—dimensional Indifferent Reverse
Cadotte & Turgeon(1988) Satisfiers Dissatisfiers Criticals Neutrals
Unil tant as
Brandt (1988) Value enhancing Minimum requirement Hybrid nimport .an as
determinant
Venkitaraman & Jaworski (1993) Value—added Flat Key Low
Oliver (1995) Monovalent satisfiers Monovalent dissatisfiers Bivalent satisfiers Null relationships
Divalent
Llosa(1997) Plus Basic Key Secondary
Brandt & Scharioth (1998) Attractive Basic One—dimensional Low impact
Bhattacharyya & Rahman (2004), - . NI Negative evaluation is used
Excitement needs Basic needs Performance needs . . -
Rahman (2004) (Not interested) instead of reverse attribute
- . . . R/1
Busacca & Padula (2005) Attractive Must—be One—dimensional .
(Reverse / Indifferent)
_ N - Used self—rated and estimated|
Jacobs (1997) Excitement Threshold Performance - . . .
importance for classification
Three— Emery & Tian(2002) Delighters Basic needs Satisfiers Used direct classification
factor Matzler & Sauerwein(2002), Excit . Basi Perf Tontini & Silveira (2007) used|
o Ixcitemen asic erformance
structure Tontini & Silveira(2007) ‘ ¢ 7 Likert scale for classification
. . . e i Cited Joiner (1994) and
Khalifa(2004) Delighters Dissatisfiers Satisfiers tec on Jome an

Thompson (1998)

Sub—categori
zation

Tan et al.(1999),
Shen et al.(2000)

Very attractive

Very basic

Moderately attractive

Moderately basic

Somewhat attractive

Somewhat basic

One—dimensional

Direct classification using
two—step force—choice scale
method

Very attractive

Very must—be

Tontini (2000) One—dimensional Neutral Used 7 x7 evaluation table
Attractive Must—be

High proportional Used self—rated and estimated|

Anne & Gr ¢ nholdt (2001) Value added Expected L
Low proportional importance for categorization

; High importance Highly attractive Critical High value—added Potential Refined Karfo mods.:l.

Yang Sub—categorized using
2005 attribute—level i ance data
(2005) Low importance Less attractive Necessary Low value—added Care—free attribute—level importance data)

(mean)

Eskildsen & Kristensen
(2006)

Value added satisfier

Expected satisfier

Proportional satisfier

Indifferent satisfier

Stone et al.(2007)

Exciting

Expected

Weak exciting

Weak expected

Revealed

Not interested

Used 5—point Likert scale.
Minus is used in lieu of
reverse attribute

Chen & Lee (2009)

Al, A2
(A: Attractive)

M1, M2
(M: Must—be)

01, 02, 03, 04
(O: One—dimensional)

Indifferent

Used 3 x3 evaluation table

Kuo et al. (2012)

High importance

) Precious treasure Survival Major weapon
High performance
High importance . .
Dusty diamond Fatal Defenseless strategy point
Low performance

Low importance
Low performance

Rough stone

Chronic disease

Defenseless zone

Low importance

High performance

Beginning jewellery

Fitness

Supportive weapon

IPA-Kano model: Sub—divided
based on attribute—level mean
importance and performance
data

Shahin et al.(2013)

Highly attractive (A3)

High must—be (Ma)

Attractive (A2)

Must—be (Mb)

Less attractive (A1)

Less must—be (Mc)

One—dimensional

Revised Kano's evaluation table]

Ek & Cikis (2015)

AH), A, A
(A: Attractive)

M(+), M(0), M(-)
(M: Must—be)

O
(O: One—dimensional)

1(+), 10), I(-)
(I: Indifferent)

Sub—categorized Kano's
classification
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1. Very
5 | satisfied 8 3 A On o
=
2@ | 2 Satisfied S s A o- Ou
&
® |3 Neutral R R | M- M*
c
=]
B | 4. Uissatistied R R R S S
c
5
5. Very
& | " dissatisfied R R R & s
O Highly one-dimensional, O Less one-ci l, O One-ch Lwith atiractive
tendaey, Qg One-dimensional with ostbe teadoney, A% Highly athmetive, A Loss sthnstive,

M* Highly must-bs, M~ Less must=bs, I Indifferent, 3; Sesptical, R: Reverse

<Figure 4> Quality classification using the
proposed evaluation table
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<Table 2> Kano's survey using 5—point ordinal

scale
Very . Dissatisfie ~ Very
Satisfied Neutral
satisfied oo eud d  dissatisfied
Functional
unc 1?na O . 0 O O
question
Dysfunctional
VS uncA ional 0 0 0 0 0
question

<Table 3> Respondents of the survey

E—learning course experience
R

Types (jspon Male |Female | ;_, 3—4 5—6 More

lemli than 7
courses | courses | courses

courses

5-level | |po | 106 | 23 2 43 29 31

es *Obtained from Song(2013)
5—point

Zr;:; s | 48 | 15| 1|16 | 18 | 15

scales (77%) | (23%) | (22%) | (25%) | (29%) | (24%)

4.2 EXupy

HodAge AP BluRAdE fE Lee &
Newcomb(1997)2] &4 @ WHE  A=(CS:
Category Strength) 2} Kano H7}EZ o]&3F vl
g AAEFSIT

CSe #Wlghst 2pigke] Apol= o5 5o, mg4
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<Table 4> Results of the two methods

Kano's original i X
. i k 5—point ordinal scale
Quality attributes alternatives
Results CS Results CS
Program execution M 35% O+ 14%
Plan arrangement 0 9% 0—-/0+ 5%
Feedback of test results| A 25% O— 21%
Interest and care A 39% 0—/0A 6%
Mobile access A 43% O+/1 2%
Interesting content A 30% 0—/0A 2%
Installation program A/O 3% O— 21%
Contents accuracy M 50% O+ 8%
Access procedure O/A 5% (0% 14%
Supplementary material A 52% A—-/O— 5%
Adjustable play speed M 8% O+ 21%
Download material M 17% 0+/0M 3%
Download speed (0] 7% OM 11%
Screen design A 16% O- 14%
Learning a'mount per A 10% O—/OA 0%
unit
Special program A 48% OA 10%
Section repeat function A 36% 0—/0A 3%
Fair evaluation M 39% O+ 56%
Sound quality M/O 3% 0—/OM 5%
Learning discussion I 8% I 13%
Off—line lecture A 17% 1 21%
Fast reply A 21% (05 16%
Observe the schedule A 9% A- 6%
Teaching ability (0] 14% O+ 16%
Knowledge aquisition (0] 22% O— 13%
Contents update Oo/M 1% o- 11%
Communication fee aid A 17% A-/1 5%
Mobile device A 38% A—/1 0%
Sincerity of answer A/O 2% (O 24%
Image quality A 8% 0+/0—- 0%
Teaclzgzglzatemal A 8% O 950
Accessibility M 13% O+ 17%
Faith in teacher 0 17% O+ 21%

*Kano Aol 574¢] A1) £ theyet 444
o ERHAT AeleH/wgAt A0+, A
AEF50-), the2E $20M), 1P 0-/0+).
6700 Y S ARPYAN BF wd m
ddH 90+ o= veRdok Z2a3d8, el
A, ASEEE, eheRE, 7t 74874,
AAE 5], SEE@Ie)H W7F 344
(56%)~> CS7F vl 27 et

- 16709] v A S-S wi A (s ) S 4
2w vehgrk AR F5(A-),
58 22O 0A), AN RE/EHIZZI(A-/D),
T HEAR(A/0-), WAl v/ Er e dollE

A7 gl 9

/18] BH5E TN 5 (0—/0A),  Av}e]= /st
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<Table 5> Results of modified Kano's evaluation table

AF7F vl - BAS %’EH AAISE F7Esde] 1l
q ! <Table 6>3} 2t}

Dysfunctional question

Quality attribute

1.Very satisfied 2.Satisfied 3.Neutral 4.Dissatisfied 5.Very dissatisfied
1.Very satisfied S S A+ OA O+
Frequency 0 1 91 239 433
Proportion n/a 0.05% 4.38% 11.50% 20.83%
Mean n/a 0.03 2.76 7.24 13.12
sD n/a 0.17 2.59 4.09 8.61
2.Satisfied S S A— O— OM
Frequency 0 1 274 481 199
Proportion n/a 0.05% 13.18% 23.14% 9.57%
Mean n/a 0.03 8.30 14.58 6.03
SD n/a 0.17 6.95 6.27 4.70
Func 3.Neutral R R 1 M- M+
tiona Frequency 0 0 199 52 97
1 Proportion n/a n/a 9.57% 2.50% 4.67%
ques Mean n/a n/a 6.03 1.58 2.94
tion SD n/a n/a 7.49 1.25 3.53
4 Dissatisfied R R R S S
Frequency 0 7 3 0 0
Proportion n/a 0.34% 0.14% n/a n/a
Mean n/a 0.21 0.09 n/a n/a
SD n/a 0.74 0.52 n/a n/a
b.Very dissatisfied R R R S S
Frequency 1 0 1 0 0
Proportion 0.05% n/a 0.05% n/a n/a
Mean 0.03 n/a 0.03 n/a n/a
SD 0.17 n/a 0.17 n/a n/a
<Table 6> Results of Kano's evaulation table
Celllyy e LLike 2Must—be S Dot oo " 4 Dot Tike Tt ive with 5 Dislike
1.Like S A A A [0)
Frequency 0 0 283 1297 1153
Proportion n/a n/a 6.65% 30.47% 27.08%
Mean n/a n/a 8.58 39.30 34.94
SD n/a n/a 8.59 16.71 13.56
2.Must—be R I I I M
Frequency 0 2 22 208 947
Proportion n/'d 0.05% 0.52% 4.89% 22.25%
Mean n/a 0.06 0.67 6.30 28.70
SD n/a 0.24 1.05 3.96 23.54
e 3.Don't care R I I 1 M
' Frequency 0 2 261 21 30
oM proportion n/a 0.05% 6.13% 0.49% 0.70%
! Mean n/a 0.06 7.91 0.64 091
ques D n/a 0.24 11.12 1.22 1.07
tion 4 Dont' like but R I I I M
live with 5 1 9 9 1
Frequency 0.12% 0.05% 0.05% 0.05% 0.05%
Proportion 0.15 0.03 0.06 0.06 0.03
“ie;“ 0.57 0.17 0.35 0.24 0.17
5 Dislike R R R R S
Frequency 5 5 5 1 4
Proportion 0.12% 0.12% 0.12% 0.05% .09%
Mean 0.15 0.15 0.15 0.03 0.12
D 0.51 051 0.44 0.17 0.42
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‘1-3(A+)" , ‘1-4(0A)" , 2=3(A-)’ o} A v=A] oAl el

<Table 7> T—test results: Modified Kano's evaulation table (two—tailed)

Division SA-3) S0-4) SA-5 S(@2-3 S@2-4) S@-5 S(@B-3 S@B-4) S(@3-5

S(1-3) 1

S(1-4) 0.000sx 1

S(1-5) 0.000%x 0.001 1

S (2-3) 0.000xx 0.517 0.064 1

S (2-4) 0.000x 0.000x 0.490 0.001#x 1

S (2-5) 0.004#x 0.270 0.000%x 0.235 0.000%#x 1

S (3-3) 0.011= 0.512 0.008x 0.016% 0.000%#x 1.000 1

S (3—-4) 0.039* 0.000sx 0.000xx 0.000x 0.000xx 0.000x 0.003x#x 1

S (3-5) 0.835 0.000 0.000x 0.002:#x* 0.000x 0.000x 0.074x 0.041= 1

<Table 8> T—test results: Kano's evaulation table (two—tailed)

Division SA-3) S0-4) SA-5 S(@2-3 S@2-4) S@-5 S(@3-3 S@B-4) S(@B-bH

S(1-3) 1

S(1-4) 0.000xx 1

S(1-5) 0.000x 0.317 1

S(2-3) 0.000%#x 0.000 0.000%x 1

S(2-4) 0.219 0.000sx 0.000xx 0.000x 1

S (2-5) 0.001#x 0.129 0.132 0.000x 0.000 1

S (3-3) 0.636 0.000% 0.000%x 0.001* 0.479 0.007 #x 1

S (3-4) 0.000xx 0.000sx 0.000xx 0.904 0.000%#x 0.000%x 0.000xx 1

S (3-5) 0.000xx 0.000sx 0.000xx 0.354 0.000xx 0.000x 0.0071 % 0.299 1
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TERTE BYE F99E 120014 A-(91) = 5%14
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At Kano ¥# F3uzzRE 7)E 2o 1314 HOgstrIm(2011) &] A7 AT Al ddo]
WA EAREY AR 2 WAEEEY) BS99tk (Table 9 3.
<Table 9> Results of Kano's evaulation table (HOgstrOm, 2011)
) ) Dysfunctional question
Quality attribute —
Positive Expect Neutral Accept Dislike
Positive Sceptical Attractive Attractive Attractive One—dimensional
Frequency 29 21 362 1125 1524
Proportion 0.51% 0.37% 6.38% 19.84% 26.88%
Expect Reverse Indifferent Indifferent Indifferent Must—be
Frequency 7 13 33 206 1138
Proportion 0.12% 0.29% 0.58% 3.63% 20.01%
Functional Neutral Reverse Indifferent Indifferent Indifferent Must—be
. Frequency 7 8 346 32 16
question .
Proportion 0.12% 0.14% 6.10% 0.56% 0.28%
Accept Reverse Indifferent Indifferent Indifferent Must—be
Frequency 8 6 12 16 4
Proportion 0.14% 0.11% 0.21% 0.28% 0.07%
Dislike Reverse Reverse Reverse Reverse Sceptical
Frequency 10 1 0 1 7
Proportion 0.18% 0.02% n/a 0.02% 0.12%
olglgt A= 7|E HHE5Y e Adlet gy A FrhgelA S 9 FES 270(8% = 2/25) ©IA
FAA FEg FA4854E Bk Kanoo ©o]¢ 3 87M(32% = 8/25) 2 &3 oL}, S =9 Hrla

7hagel oist shAE-S HoleEth SRl os)
W SAA s 77T $I8 #HA 30719 HolH
7 destu g 7 Ao 7 WA B olgl ke
5 4] ol AE ALlE WA 167] Ae] RiE
T SARCE Fosittal & 4 gl ol ¢ R
HRAl = o= A A7) Al 2l BkAl Mlo] Kano W
A7 dimelx] H44 Rl FQsk WA
dlo] Z3h2 Kano® AA| Aol & S wxA
Aeths As oujsit). weba o] FrhaadelA g
AA () AIE FHsHAHBerger et al, 1993;
Lee & Newcomb, 1997; Chen & Lee, 2009),

(Reverse) #49 X3 WAsh= 21& FoJgk on ]
7F gt g 2o & A5-2] ARPEAS Kanod ©]

[e) o]

.(

oA 2249 HlE(0.09%) ] Kano ¥2jolx 2|24
] W& (0.09%) Bt A vehx] ook
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| o 1
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<Table 5> ##3+= Kano @49} 2] ‘0+(1-5)°
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o} olglgt Avk= 53 SR EWAS Kano WA
97l Lafel AMulA FHAlo] tisle] HlwE Witell &
LOfgren(2007) 9] A¥ols UAsH(Yoon & Lee,
2009; Kim et al., 2013). 18}, 53 EFHEE o]
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