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Abstract

The user experience in APP interactive designdraws more and more attention_in the0
APP market where the user population expands continuously and the cq iti
becomes increasingly intense, butcurrent studies mostly focus on the use
experience. This paper is intended to classify and study user needs in APP jnféractive
design based on Kano model and Better-Worse coefficignt, and Qai

dimensional attribute classification of user needsin the In addibigh, 4t carries out
analysis on these needs based on the better-worse coeff@q. \/

Keywords: APP; User Experience; Kano model@ractive%’g\(
1. Introduction ()Q ’\9

*

With the advancement ofintelligen nal te r@y, the mobile Internet services
are available everywhere. The intelligeat AP clally mobile phone APP, which

integrates computer and Inte Q mobile munication technology,practically
changes people’s thinking, u%“a lifeei dern times. Throughout China’s mobile
Internet market in 2015, the “thobil | users presented a weak growth and

approached the saturati oint in m‘n ; the demographic dividend decreased in
mobile Internet magkef, he mohile iftelligent terminal devices slowed down in scale;

the APP market ilx‘ﬂ e co iQn stepped into the zero-sum eral. The APP survival
rate was onl % 2012. developers should have the future targets, namely,
technical i ent for greducts, reconstruction of business model and optimization of
user experi f they ed manufacturing competitiveness.

Based on above,
analyze the user
studies on APP

ry important for APP developers to deeply understand and
ce and needs in APP interactive design. However, there are rare
r'experience in the past in China, and the studies on user experience in
network focusedwn the website satisfaction. From the user needs, this paper is intended to
guantize h%ﬂxperience data, expand the range of studies on the factors influencing user
experie APP interactive design, and enrich theoretical contents of interactive design
and Experience, so that the theoretical support is provided to the user experience for

e design of APP products.

2. Relevant Studies

2.1 User Experience, Website User Experience and APP User Experience

Bill Gates summed two most important factors for successfulproduct as user’s
happiness and learning from mistakes, where the user is a biggest learning source, and the
user experience is more important for such an interactive product as a terminal device. As
a few studies on APP user experience were conducted currently, this paper will carry out
literature review in user experience, website user experience and APP user experience.
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In the mid of the 1990s, the user experience (UE/UX) was known widely, and it was
defined as the “people’s cognitive impression and responses to the products, system or
services to be used or expected to be used”. The UE, including subjective and objective
experiences, is of strong ambiguity or fuzziness. Owing to its ambiguity, the UE is
measured just only by the empirical evaluation method. Tom Tullis and Bill Albert (2008)
defined the Usability Metrics, which was used to establish the relation between users and
products in effectiveness, efficiency and satisfaction dimensions. Its metrics model
focused on work effectiveness, and operated within a limited metric range. With
development of hardware technology, the human-computer interaction is applied in all
fields of life, and the user experience indexes are available from usability engineering to
extensive fields, such as aesthetic feeling4 and user self-worth reflection5. Joseph Kramer
and Sunil Noronha (2000) thought an important way to gain good user experience is
applying user-centered design (UCD), which pays attention to the value from target users
and personalized services provided for users, that is, the evaluation on user exp iences

follows the whole life cycle of a product.
The researchers narrowed the focus of the user experience studyt |th
n

development of human-computer interaction technlques From quality t the
website user experience is measured mainly by the two S: 'quall |ce (QoS)
and quality of experience (QoE). The primary evalua iQ n X or Cc ter network
business is QoS, that is a widely-used service measuig,s ndard uation indexes
include network throughout rate, network dela @ packe te which can be
regarded as utility of network protocol9. These ind&Xes are m pplled in computer
science field, and involved in website tech@gy, but @Jsed for measurement of
subjective feelings in user experience.»Tlje Yuality of e\n ence (QOE) refers to the
computer network users’ subjective pereep{lon de application or services8. It can

be used for the users’ subJectlve alllation QoS, and integrated with the
mfluencmg factors at service éenwron %vels& Due to a greater influence by
users’ subjective attitude, allenge%ncountered for measuring and studying
QoE. Impractical application, al. (2010) summed the measure indexes
for traditional website u xperlen LSE. The PULSE is a website evaluation
index based on com echnoldgy, including page view, uptime, latency, seven
day active user a %m'g Butﬂ%e mdexes are not applicable, or they are related to
user experience irectly a bigger correlation coefficient among them, and
they are n |den@S higher index data are functional or affected by user

experience websi ed on the problems in PUSLE, Google Incorporation
proposed a userexperé' entered measure framework—HEART, including happiness,

engagement, adopti tention, and task success10. This supplementary framework, as a
measuring cate n be adjusted based on website use without all dimensions11.

APP was inly applied in send-receive information and gaining inquiry as
thefuncti oftware of terminal devices at first. With user needs and technology
develo » it has such more functions as games and GPS services. Like websites, the

obile Internet QoS in the early time focus on such technology indexes as
ion receiving and sending, packet loss rate and usable information architecture12.
tially, the primary APP user population is public consumers rather than computer
engineers. In addition, as the Uses and Gratifications that lay stress on the users’
subjective is recognized and spread constantly13, the influence of individual users was
taken seriously in the studies on APP user experience. Chun-Hua Hsiao (2015) and Hong
(2006) thought that practicability, entertainment, social contact, experience degree and
living habit of APP exert an influence on user experience and on if they would like
continuing to apply APP14, 15. Wenhong Chen et al. (2008) demonstrated by empirical
studies that the individual factors such as social and economic status and maturity can
influence the application of mobile Internetl6. RunhuaXu et al. (2016) confirmed by a
large scale of empirical studies thatpersonality traits couldaffectpeople to select and use
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mobile phone APP, so the users’ character and living habits were inferred based on the
installed APP17. Different from user website experience, Dan J. Kim and Yujong Hwang
(2010) held that the mobile terminal APP was difficult to gain users’ trust due to its
broadband restrictions, poor stability in connection, and unguaranteed safety. In addition,
such disadvantages as small APP-carrying screen, low resolution and inconvenient and
unfriendly function key incur bigger challenge to APP user experience. In their study,
they classified APP applications into functional and entertainment applications, and
explored the relation of network and design with content quality and APP user
experiencel8. In China, many literatures about APP studies focused on the school-related
mobile class or mobile library APP. The studies on APP in the core journal literature that
were searched by the keyword “APP” on China National Knowledge Infrastructure
(CNKI) Net were mostly involved in the mobile libraries in colleges and universities. Jui-
long Hung andKe Zhang (2011) analyzed the mobile learning trend during 2003—2008
using text mining technology19. Wen-Hsiung Wu (2012) reviewed the devel ente
tendency of mobile learning by Meta analysis20. The advancement of data an

machine learning technology could overcome the restraints errors and to %gork
load in questionnaire survey, which was more convenient for the foIIo g’siudies on
APP users. For example, T. Kucukyilmaz et al. (200 ieted gender by

chatting records21, D. Nguyen et al. (2011) predlct rS) ag by ar regression
using user blogs and forum texts22, and G. Chlttar I ( Olwacted the users’
behavior features and personality traits by smartpta23
2.2 Kano Model and its Applications in Reth Fields 6

(1) Kano model

It is not a linear relation between |sfa ti eroducts and product quality and
services. Some qualities of a pro y satlsx users’ minimum requirement, and
others can provide the added Vel 4. The previous studies on product quality focused
on three quality factors, naﬂn%base pe ce and excitement. Anderson, V(2000),
K. Matzler and E. Sauerwein the two factors, namely, indifferent and
inverse quality facto Iated t customer demands, to the study on user
satisfaction25,26. AbdyveMive quality factors constitute the five quality elements of Kano
model. The rela p lity and user satisfaction is resolved with the
dlStIﬂgUIShI " q ano model. Kano model is also called the two-
dlmensmn en3|0nal model is an expanded one on the basis of the one-
dlmensmna on ensions include: (a) The satisfactory degree measured from
customers’ subJectl point; (b) The objective quality of products or services. The

and reverse qu Their functions are available as follows:

ality: refer to the quality which brings about surprises to users. It can’t
like when it is not satisfied, but it can increase user satisfaction greatly.
be quality: refer to the quality that a product should have certainly. The

duct)is up to standard only whenthe quality is satisfied, but the fully-dissatisfied
%y can cause users’ dislike

five quality elem @7 ano model are: attractive, must-be, one-dimensional, indifferent
I

. One-dimensional quality: also called expected quality, and presenting a linear
relation with user satisfaction. It is a quality feature of most intense competition among
enterprises.

D. Indifferent quality: refer to the quality that the users don’t care about. This quality
doesn’t affect user experience whether it is satisfied or not.
E. Reverse quality: The users are not satisfied if a product has this quality element.

Figure 1 shows the relation of user needs (X axis) and user satisfaction (Y axis) of five
qualities.
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Kano model can be used to change the fuzz y users into the visible
quality elements, and classify them into th hich ¢ %dlsplayed Kano model is

applied widely in division of product g mensm at consumers’ demands for
product attributes can be understood t ve p; S|gn and develop new products
and

The studies in recent years have be ulti-dimensional way to meet the

analysis requirements in differgn mstances me scholars applied Kano model by
combining qualitative andq;%w ative ¢ ch attributes. Charles Berger (1993)
thoughtthat the Kano approa wa imental enlightenment in gaining and

classification of custome sfactlon e skills and experience were needed for well-
applied Kano model. HeNgtroduced €o Skl||S and experience in his literatures2. Matzler
and Hinte RhubeN&D (1998 ﬁ%sed an integration approach for Kano model and
QFD (MH appre rshortm Jan Wassenaar et al. (2003) held that Kano model
was a qua valua approach where the generalized form of customer utility
function sh pbe add prove the prediction ability of discrete choice analysis. By

this way, the user n be analyzed more precisely29. Tang Zhongjun and Long
Yuling (2012) prg the individual requirements elicitation approach of Kano model

combined wit zy clustering and entropy evaluation method in order to balance the
contradictiop between customer satisfaction and product dimensions in the large-scale
customlze duction30. MengQingliang and He Lin (2013) put forth the quality
attribu flcatlon based on fuzzy Kano model and fuzzy theory3l. In engineering
desi no model could be analyzed based on such quantitative approaches as conjoint
% 2 (Green and DeSarbo, 1978) and stated choice method33 (Louviere et al.,
. Some scholars carried out further classification and subdivision for Kano model.
For example, Timko et al. (1993) brought the two-dimensional expression of Kano
guality classification based on user satisfaction coefficient34, where negative numbers
were added in Kano model. In other related studies, a comprehensive method was applied
that production capacity was taken into account, and the natures of user needs were
understood precisely by combining Kano model into QFD planning matrix; the
improvement rate of each user attribute was adjusted by transformation function on the
basis of Kano model35.
In this study, Kano model is analyzed by the truthful data to obtain user needs in APP
interaction design from the perspective of user needs. By this, some references and
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suggestions can be provided for APP interactive design as well as the promotion of user
experience for APP products.

3. Functional requirement classification of APP interactive design
based on Kano model

3.1 Acquisition and classification of APP interactive design
requirements

In recent years, the definition of user experience (UE) has been studied in many
studies, but few studies were involved in its quantization, especially mobile devices.
Jaehyun Park et al. (2011) put forth a viewpoint that most mobile device user experience
elements were integrated as simple index quantitative models. This kind of models have0

were further divided into 18 sub-elements. The framework model in this study was
or service designers to measure user experience value in product xelopmenw S

1.

Table 1. Definition of Hierarchi ngq\
Element Sub-element VDEfInItI(W
S Way a produo@ice works @ple, plain, and
al Simplicity unconplim \
2 Directness egr »a ; rs p l;)f directly controlling the user

ghee to which a prolluct/service enables a task successfully

a3 Efficienc ;
y . \ out Wasmlme or energy

a4 Informatlveness

the saky information to the user in a proper manner
usability . K

Degr@ﬂ( a product/service is instructive and gives all

a5 @ ent to which a product/service can accommodate changes
\ y )o ks and environments beyond those first specified

Time and effort required for the user to learn how to use a
6 Learna& .
product/service

Ability for the user to operate a product/service easily through

at .6 pport its entire lifecycle

N Color Degree to which the color used in a product/service is likable
or vivid
Q..
. Degree to which a product/service is elaborate, or finely and
O b2 | Delicacy skillfully made
@ b3 Texture Degree to which a product’s texture or touch appeals to the
users

Affect - — -
Degree to which a product/service is luxurious or looks

b4 Luxuriousness . L .
expensive and superior in quality

User’s perception that a product/service is pleasing, arousing,

bS Altractiveness interesting, and attractive

Way a product/service looks is simple, plain, and

b6 | Simplicity uncomplicated

Degree to which a product/service gives a user satisfaction

User value | cl Self-satisfaction . X .
with oneself or one’s achievements
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User’s feeling of being pleased or gratified due to interacting

c2 | Pleasure with a product/service

Degree to which functions or appearances of a product/service

Customer need :
c3 satisfy the user’s needs

Degree to which a product/service satisfies the user’s desire to

c4 Sociability be sociable

Ability for the user to attach subjective value to a

c5 Attachment product/service

Overall
user d1 Overall values of user’s experience from interacting with a
experience product/service
(ux)

In this paper, questionnaires are classified into three categories based &\?a’
classification in this study. This framework is improved and adjusted th e
brainstorming discussion was made by APP product managers with many & fwo

experience and APP phone-using classmates. All elem ts that PP user
experience are distinguished and sequenced carefully & ectlvel

needs are investigated and surveyed in the mode of Kal

3.2. Design, Distribution and Test O \\/

(1) Questionnaire design Q .
The questionnaire designed in this study; de up of fbg arts: APP usability, users’

sense experience to APP, value embodi f APP s and users’ basic information,
where, the first two parts are the co his stytly; data results in the third part are
related to the first two part t extent, e fourth part states collection of
information on statistical fes and ne Internet-surfing habits of survey
respondents. The user attitu sC

in Kano questionnaires,

enes and non-APP functions are investigated
nting poy&wd reverse issues.

In order to ensur urpose, meanings of questionnaire are understood by the

respondents, three& a addeWis survey:

a. Explanati |Ilustra@f bscure issues in questionnaires.

b. Exp s to choi Dislike” and “Live-with” in the questionnaire, so that
resp‘ts coul Iete the questionnaire in a uniform standard.

c. Thep -|nterV|e s made to the three users who often used mobile phone APP,

and they wer ired to put forth their own questionable issues after completing
guestion d check the questions set in questionnaire were understood or not.
The dis n, improvement and supplementation should be made for the un-

app%ﬂed questions.

(2) Di tion and testing of questionnaires

T@ey was made in a way of network issuing questionnaires, and a professional
o aire survey website—Questionnaire Star was employed. The survey lasted one
by the author’s releasing and links in a social media network platform, inviting
respondents for questionnaires and inter-filling in questionnaires. 220 questionnaires were
collected totally. The invalid questionnaires were excluded by data cleansing, and finally
total of 201 valid questionnaires were included in data analysis. Through SPSS analytical
test, the Cronbach’s Alpha coefficients with three dimensions of APP usability, APP
sense experience and APP user value embodiment were: 0.910, 0.892 and 0.823, which
all were greater than 0.8. These numbers were normal and their reliability coefficients
were accepted. By factor analysis, KMO value was 0.950, i.e. KMO value was greater
than 0.7, indicating the structure validity was good for the questionnaires.

252 Copyright © 2016 SERSC




International Journal of Multimedia and Ubiquitous Engineering
Vol.11, No.11 (2016)

4. Data Analysis

4.1. Basic Information of Respondents

Through analysis and sort-out of valid questionnaire data, the respondents’
demographic information in this survey is shown in Table 2.

Table 2. Respondents’ Demographic Information

Statistic item Choice Quantity Percentage
Gender Male 88 43.78%
Female 113 56.22%
Below 18 years old 2 1.00%
18—25 years old 70 34.839 .
26—30 years old 82 40.8%’
Age
31—40 years old 41 L0
41—45 years old -\ 4 4 ,W%
Over 45 years old N %2 o <(/I.OO%
Senior high school or hefow N ©~ 21 N4 10.45%
Education Undergraduate (colleW \N 77.11%
background PostgraduatfN\, | /419 9.45%
Doctor.or(abyve N\ 6 2.99%
gﬁ' i gj 75 37.31%
~ Wortkers'in sta \
ad n%t on bodies, te_— 19 9.45%
ouq?es e _erp_rmx public
; ins
Ocoupation @Jrkers in& companies 21 10.45%
* ( \Worker%ri\'/ate enterprises 39 19.40%
\\ \Q Fieelances 36 17.91%
f'\Q | Others 11 5.47%
\ e\‘U First-tier cities 51 25.37%
Residential ci%" Second-tier cities 82 40.80%
level Third-tier cities 48 23.88%
) @ Over third-tier cities 20 9.95%
\b Below 3000 YUAN 49 24.38%
O 3000—6000 YUAN 107 53.23%
@nthly income 6000—10000 YUAN 40 19.90%
b 10000—20000 YUAN 4 1.99%
Over 20000 YUAN 1 0.50%
Apple iOS 67 33.33%
Mobile phone Android 129 64.18%
system for use Windows Phone 4 1.99%
Others 1 0.50%
Frequency for use | >3 hours per day on average 103 51.24%
of mobile phone >2 hours per day on average 63 31.34%
APP >1 hours per day on average 23 11.44%
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>0.5 hours per day on average 7 3.48%
Using occasionally if 5 2 49%
necessary '
Wi-Fi 141 70.15%
Primary networking 4G 54 26.87%
ways for mobile :
phones 3G 5 2.49%
Others 1 0.50%

Some features of respondents can be known from the table: (a) Females are more than
males but in a less different; (b) Population: mostly college students at 18—30 years old,
as well as workers working for not a long term in private enterprises, with limited
incomes and general consumption level; (c) Education: undergraduates (college stuﬁvt},’
with higher frequency in use of mobile phone APP; (d) Primary networking w?s se
of mobile phone: Wi-Fi; Android mobile phone system is mainly used f@ stream

users.
%I’
\ ntexacti
items. There is a

Each question is included into the model in Ta pro W
score in attributes for gathering data for each questiomand thes& numerical values of
the same attributes can be obtained through I?Lmodek a is. The attributes and the
biggest one are the category of this functjo ibute. Th ents set in questionnaires

are classified by applying above analys'% : @ults see Table 3.

4.2 Kano Two-Dimensional Classification Required esign

n
T\alQ,& Kano E%ation
~N

Customer Survey Responses * (9/‘ sfunctional Question Answer
& A\v
Q>‘ Dislikex\l)/e With | Neutral Must Be Like

5 Disﬂng'Questior@ble" Must-Be | Must-Be | Must-Be | One-Dimensional
_ ; . . hdl . - . .
3 2 LIN R Indifferent | Indifferent | Indifferent Attractive
= < Utsal se | Indifferent | Indifferent | Indifferent Attractive
L% % ust Be everse Indifferent | Indifferent | Indifferent Attractive

[«5)

& Like®' Reverse Reverse Reverse Reverse Questionable
4.3 Better-W oefficient analysis

After K@.attribute are classified, the Better-Worse coefficient can be worked out
based o@ entages calculated by Kano classification. If the Better value is generally
positi e can know the satisfaction coefficient of the APP-owned element through

lue. The bigger the value is, the better the effect of the element to improve user
action is. If the Worse value is generally negative, the user satisfaction can decrease
when APP has no this element. The bigger the negative value is, the more the user
satisfaction decreases. It is found through Better-Worse coefficient the increase or
removal of one element can exert an influence on APP user experience. The index
calculation formula® proposed by Berger (1993) is stated as follows:
Like coefficient for (Better) after the element increases: (Attractive + Must-
be)/(Attractive + One-dimensional + Indifferent factor).
Dislike coefficient for (Worse) after the element is removed: (One-dimensional +
Must-be)/(Attractive + One-dimensional + Must-be + Indifferent factor) x(-1).
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The calculation is done for Better-Worse coefficients of elements by above formula,
and the results are listed in Table 4.

Table 4. Analysis Results of APP Interactive Design User Experience

Factors
Kano Sub-element Element Bl bbiige
evaluation worth worth
Simple operation 0.3 -0.51
Usability
Must-Be No ads 0.55 -0.61
Rational layout Affect 0.48 -0.58
Direct implementation of function
Efficiency Usability

Easy to learn

Dim(grqgl_onal Data transmission is stable
Satisfactory after-sale service
Personal information security p
Rational information (
Attractive Occupy a small memory N

Minimalist design

Provide additional services,

Individualized custog

No forced us MEPRAN
Color h y

Elegan ils b
Smootf'swifghing inter
Indifferent orgeous interfage

et the appe e fequirements User value 0.38 -0.19

S M e social needs 0.52 -0.16

5. Conclusions ospects

5.1. Priority R@g of Kano Attributes Require in APP Interactive Design

The priwgaky, index concerned in this paper is Kano attribute classification in APP

interact @o sign elements. According to the results, most of APP sense experience
di S belong to indifferent attributes, and the users have too many needs for
s in APP interface design.
e primary function for Kano model is the rank ordering of user needs in priority, and
the order is: must-be, one-dimensional, attractive and indifferent. The results see Table 4.

5.2. Application of Kano Model in APP Interactive Design

In APP interactive design, the must-be attribute should be satisfied in the first place
when APP user satisfaction decreases substantially without the element provided. In the
three points, the Better-Worse coefficient is biggest for non-hard-sell ads in APP, but
whether the hard-sell ads have the biggest influence on user satisfaction. In the second
place, the one-dimensional attribute should be satisfied when APP user satisfaction
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deceases without the element provided. The four elements in one-dimensional attribute
belong to APP usability, but whether APP is convenient and usable is an important basic
element of user experience in interactive design. The Better-Worse coefficient is bigger
for the element which has good APP safety, where there is no user information disclosed
and plug-in installing risk. So this element should be concerned mainly in APP
development. The elements in the must-be and one-dimensional attributes should be
available for APP. Though the elements can’t increase the value of user satisfaction, their
decrease can cause an adverse effect on user satisfaction. Thus, they are developed and
optimized in priority.

The attractive attribute can’t exert an adverse effect on user experience in APP
interactive design without attractive attribute existing. Otherwise, it can bring surprises to
users. The elements with higher Better value should be developed in priority, so that
“APP can provide added services to meet user needs in many aspects”. For example, the
running APP is added with the nearby running site recommended by users, and\if thes
weather is suitable or not for outdoor exercise. In APP development, high attenti
be paid to attractive attribute element. If APP provides reasonable infor@ with a

small space in the memory simple and striking design, and value-added serviic
such attractive experience tool can offer users surprise afisfactién thGotigh it can’t
affect main APP functions. So the APP will be the best same kind.

In results of this survey, most of elements are n ntial for A d not too much

effect of indifferent elements is exerted on users ether thents exist or not.
These elements can be seen as the ones that arg coSteeffective INAPP development. So,

APP development companies don’t exhaust t ch ener money in design, update
and style customizing of APP mterface.as as social act functions. This may be

affected less or more by most the us iS Sur ho belong to the medium-low
consumption class and mainly live i %con s. This is also likely because the
APP design styles are largely i e but W|t differences at home currently, and
they offer too many surprls% ectau users in sense experience. So it is also

reasonable that the styles can’t Satisfy t% active needs.

Because of the small le size, er does not analyze the various satisfaction
factors of different .decs%c variablee. In future research, the research will be carried
out in large samp

It is worth n@at Kan ibute classification changes with advancement of time
and technol@® he d of users for APP interactive de3|gn change constantly.
When bas,P usabpi ement techniques satisfy users’ psychological standards
thoroughly, APP se erlence can become the attractive attribute required in APP
interactive design, a P also will become a shining focus in APP market competition.
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