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Abstract User experience (UX) is essential for creating successful interactive products. However, whether
the evaluation of user experience is universal across diﬀerent cultures is questionable. In the past decades,
a large number of researches have demonstrated consistently that diﬀerent cultures play an important role
in inﬂuencing people’s perception and cognition of the world. These cultural diﬀerences can also inﬂuence
people’s aesthetic judgments and experience of products. The main goals of our research were two-fold: 1) to
develop a standardized Chinese questionnaire for assessing the UX of interactive products, and 2) to evaluate
the experience of Chinese users in interacting with three diﬀerent mobile phones, Nokia, Blackberry, and iPhone.
The study results identiﬁed three main factors or dimensions contributing to the experience of Chinese users:
Hedonic Quality (Stimulation), Pragmatic Quality, and Conformity, as compared to the four dimensions in the
AttracDiﬀ, an English questionnaire popularly used in western cultures. Among three mobile products, iPhone
was considered the most beautiful, usable, and popular, providing the best user experience overall.
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1

Introduction

User experience (UX) has become more and more essential for creating successful interactive products, as
evidenced by numerous Apple’s products, such as the iPod, iPhone, and iPad. These successful products
seem to share some common characteristics. First, the beautiful design creates the ﬁrst good impression
of the product; and therefore it can increase people’s interests in buying and using the product. Secondly,
good design also improves the communication between products and users, making the product easy to
learn and use. Moreover, a product with good UX not only increases the users’ loyalty to the brand, but
also attracts more and more new customers.
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User experience is considered to extend beyond usability, where the latter traditionally has been focusing on the functional aspects of a product. Whiteside et al. [1] argued that experience of a product
is more important than the eﬃciency and learnability of a product. Carroll et al. [2] shared similar
views, arguing that users are ultimately pursuing a pleasant experience of a product, in stead of focusing
on the functioning of the product itself. Indeed, studies by Mahlke [3] showed that the non-functional
aspects of the systems, e.g., aesthetics or identity, have signiﬁcant impact on users’ overall assessment
of the product. Interacting with attractive products creates more positive emotions for the users than
interact with less attractive ones [4]. Furthermore, the products that have been perceived as aesthetically
pleasing will also been perceived to have good usability [5].
1.1

What is user experience?

Despite its popular use, the meaning of UX has been ambiguous. There lacks a consensus deﬁnition of
UX.
Alben’s [6] deﬁnition of UX is as follows:
“By ‘experience’ we mean all the aspects of how people use an interactive product: the way it feels
in their hands, how well they understand how it works, how they feel about it while they’re using it,
how well it serves their purposes, and how well it ﬁts into the entire context in which they are using it.
If these experiences are successful and engaging, then they are valuable to users and noteworthy to the
interaction design awards jury. We call this ‘quality of experience’.”
Forlizzi et al. [7] deﬁned UX as the results of users interacting with products, which is a dynamic and
changing process.
Hassenzahl et al. [8] proposed that UX is:
“A consequence of a user’s internal state (predispositions, expectations, needs, motivation, mood, etc.),
the characteristics of the designed system (e.g. complexity, purpose, usability, functionality, etc.) and
the context (or the environment) within which the interaction occurs (e.g. organisational/social setting,
meaningfulness of the activity, voluntariness of use, etc.)”
International Standard Group also attempted to (ISO 9241-210) [9] deﬁne UX as:
“All aspects of the user’s experience when interacting with the product, service, environment or facility. It includes all aspects of usability and desirability of a product, system or service from the user’s
perspective”
From above mentioned various deﬁnitions, the general consensus is that UX is a multi-dimensional
construct that describes users’ experience of interacting with a product over a certain period of time. No
matter which deﬁnition will be agreed and accepted by everyone, how to measure UX is more important
from practitioners’ point of view. Indeed, a variety of methods have been used to measure and assess
the UX of a product. Qualitative methods include user interviews, focus groups, ethnography studies,
etc. Quantitative methods include standardized questionnaires, behavioral experiments, and eye tracking
methods, etc. And among them, the questionnaire method stands out as a most cost-eﬀective way of
accessing the UX of products. It collects quantitative user feedback, and can be administered without
environmental and equipment constraints. Therefore, it is often used during the design process to collect
users’ feedback in a structural way, and is also used for evaluation after the product is developed or
released into the market.
1.2

How to measure UX

A number of user questionnaires have been developed, including QUIS (Questionnaire for User interaction Satisfaction) [10], SUMI (Software Usability Measurement Inventory) [11], CSUQ (Computer System
Usability Questionnaire) [12] , and SUS (System Usability Scale) [13]. Even though these questionnaires
have good validity and reliability, they are heavily focused on the usability, or ease of use of the product. Hassenzahl and colleagues have been developing a standardized questionnaire for assessing people’s
experience of using a product [14–19]. Hassenzahl et al. [16] ﬁrst proposed the AttracDiﬀ1, which is
composed of 23 items; each item is expressed by a pair of bipolar word anchors (e.g., Confusing-Clear,
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Ugly-Beautiful), and is scored with a 7-point Likert scale (e.g. −3 strongly disagree to 3 strongly agree).
These 23 items are grouped into three dimensions: ergonomic quality (EQ), hedonic quality (HQ), and
appeal. Ergonomic quality refers to the usability measure of a product design and focuses on goal/taskrelated functions and design, addressing the users’ need for utility and usability; the name of ergonomic
quality was later changed to pragmatic quality (PQ) [19]. In contrast, hedonic quality measures the
originality, novelty, and aesthetics of a product, which are not directly related to users’ task goals but
address the human needs for change and social identity. Hassenzahl et al. [17] further divided the hedonic
quality into two dimensions: stimulation (HQ-S) and identity (HQ-I) as the AttracDiﬀ1 was evolved into
the AttracDiﬀ2. Stimulation (HQ-S) relates to personal growth as reﬂected by the need for stimulation,
novelty, and challenges, whereas identity (HQ-I) implies perceived possibility of expressing and communicating one’s self or identity to others through using certain products. Based on the perception of PQ
and HQ, users may further develop a global judgment of the product’s appealingness (APPEAL).
Researchers have used the AttracDiﬀ questionnaire to assess the UX of various products, including MP3
player software [16], the computer display [14], and website design [19]. Good reliability and validity of
the questionnaire were shown in all these studies. The questionnaire has so far been widely used in
various settings.
1.3

Culture diﬀerence or inﬂuence

The practice of UX in China has grown considerably in the past several years. More and more Chinese
people registered as UPA (Usability Professional Association) members, and more and more companies
employ the UX designer, partially inspired by the success of Apple. Questionnaires are often applied to
access the user experience of Chinese users in interacting with products. It is, however, still unknown
whether the AttracDiﬀ questionnaire can be translated and applied directly to evaluate Chinese users’
experience of interactive products. In our opinion, the AttracDiﬀ was developed mainly for Westerners,
so it may not be directly applicable to Chinese users.
Indeed, a lot of researches in the past decade [20–23] have demonstrated that cultural diﬀerence plays
an important role in inﬂuencing people’s perception and cognition of the world. For instance, the cognitive
style of people living in East Asian cultures is more holistic due to their dialectical thinking; whereas
people living in Western cultures are more analytic because of their linear thinking. East Asian people
tend to view situations as a whole, and are sensitive to the relationships between objects and their context;
whereas Western people are inclined to focus on the salient object, isolating it from the background,
analyzing its attributes, and trying to classify the object based on some logic.
Moreover, cultural diﬀerences also aﬀect the concept of self. The independent self, which is often
exhibited by westerners, emphasizes the diﬀerence between oneself and others, and the deﬁnition of self
builds upon individual’s behavior, motivations, and value. Whereas the interdependent self, exhibited by
easterners, emphasizes the similarity and consistency between oneself and others, and the deﬁnition of
self is basing on relationship, social identity, and expectations from others. Researches have shown that
diﬀerent self concepts can impact individual’s cognition, emotion, and motivations [20,21].
In fact, the cultural diﬀerences are also reﬂected by the diﬀerent characteristics of the artifacts that
East Asians and Westerners create. For instance, the living environments of East Asians are more complex
and contain more objects than those of Westerners. Art pieces produced by East Asian artists focused
on the contextual information and de-emphasize individual objects, including people [20]. In contrast,
Western art work emphasizes individual objects and people with less attention to the ﬁeld environment
[22]. Masuda et al. (2008) [23] conducted several studies to examine cultural diﬀerences in painting and
photography. For example, Figure 1 illustrates pictures drawn by American and East Asian participants.
The left was drawn by an American participant, and the right was drawn by an East Asian participant.
The picture drawn by the East Asian contained more objects and had more complex relationships as
compared to the one drawn by the American.
Furthermore, Zhang et al. [24] explored the eﬀects of self concept on the aesthetic judgments of angular
shapes and rounded shapes. They found people with an independent self, which is often represented by
western culture, perceived angular shapes as more attractive; whereas people with the interdependent
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Pictures drawn by (a) American and (b) East Asian (adapted from Masuda et al. [23]).

Rounded frame

Angular trademark

Rounded trademark

Figure 2 Independent self perceived angular shapes as more attractive; interdependent self found rounded shapes more
attractive (adapted from Zhang et al. [24]).

self, which is often represented by East Asian culture, found rounded shapes more attractive. Examples
are illustrated in Figure 2.
Overall, the above-mentioned researches have shown that cultural diﬀerences between East Asians and
Westerners can lead to fundamental diﬀerences in their perceptual process and cognitive style, and these
culture diﬀerences can also inﬂuence people’s aesthetic judgment and experience.
1.4

Research questions

Our current research project is inspired by the research ﬁndings above. First of all, we wanted to
explore how Chinese users evaluate their experience of interactive products. Speciﬁcally, we wanted
to study whether the four dimensions (PQ, HQ-S, HQ-I, and APPEAL) proposed by Hassenzahl and
colleagues in AttracDiﬀ are applicable to Chinese users. Throughout this study, we also hoped to develop
a standardized Chinese questionnaire for assessing the UX of interactive products, i.e., the Chinese UX
Questionnaire. Another goal of the study was to explore diﬀerences in the experience of Chinese users in
interacting with various cell phones, such as Nokia, Blackberry, and iPhone.Based on the current market
reviews, we hypothesized that Nokia phone is practical, and Blackberry is powerful, and iPhone is a good
combination of design and functionality. According to Hassenzahl (2000), users’ task diﬃculty rating
can be used as a good validity measure against with their UX rating of a product. For instance, if users
spend more mental eﬀort in completing a task, namely the more energy an individual has to activate to
meet the perceived task demand, then the product is less likely to be usable and quite likely will have
a low Ergonomic Quality score. Also the more mental eﬀort it requires, the less likely users will like to
use the product, and therefore the level of the mental eﬀort can be associated with the level of appealing
(Appeal). Lastly, because the Hedonic Quality is not related to the tasks, there should be no relationship
between the task diﬃculty rating and the HQ rating.
In order to test the hypothesis that cultural diﬀerences inﬂuence our experience of products, we asked
the subjects to rate the products’ UX and the degree of diﬃculty after they ﬁnished the requested tasks.
Firstly, we conducted a pilot study, which is composed of a semi-structured interview. We showed the
pictures of cell phones and laptops, asked the subjects to describe their feelings when using the products
and what ideal interactive products should be like. Based on AttracDiﬀ2 and the results of our interviews,
we developed the initial Chinese edition of UX questionnaire. Secondly, we asked the subjects to rate
the degree of diﬃculty after completing the requested tasks with the three kinds of cell phones, Nokia,
Blackberry, and iPhone, and then completed the UX questionnaire. Lastly, we conducted an item analysis,
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(b)

(c)
Figure 3 Various interactive products used in the pilot study. (a) Laptops (ThinkPad & Macbook); (b) cell phones and
laptops (Nokia & iPhone); (c) MP3 music-player.

reliability and validity analysis on the UX questionnaire. We compared the diﬃculty degrees and UX
ratings of each cell phone and conducted a correlation analysis between them.

2
2.1

Method
Pilot study

In order to conﬁrm whether the four identiﬁed dimensions (PQ, HQ-S, HQ-I, and APPEAL) and their
associated speciﬁc items in AttracDiﬀ are suitable to measure Chinese users’ experience of interactive
products, and also to explore if there are other dimensions and items for Chinese users, we conducted
a semi-structured interview to elicit users’ impressions and ratings of their product experience with 26
college students (12 females, 14 males; ages 19–26).
First, each of the interviewees was individually presented with pictures of two brands of cell phones
and laptops (Nokia & iPhone; ThinkPad & Macbook, see Figure 3 (a) and (b)). Then they were asked to
list the most important aspects according to their own impression and experience (at least 3 adjective for
each aspects). Secondly, they were separately required to use three diﬀerent types of MP3 music-player
software (see Figure 3(c)) and ﬁnish ﬁve tasks using the software. After the completion of tasks, they
were prompted to talk about their feelings from various perspectives, such as pragmatic quality, hedonic
quality, attractiveness, identity, and appeal, and they were encouraged to come up with any additional
evaluation dimensions about products. The interview contents were recorded and coded.
The analysis of coded results showed that all the interviewees expressed their general impression of
interactive products from all four aspects as used in AttracDiﬀ, i.e, Pragmatic Quality, Hedonic Quality
(Stimulation, Identity), Appeal. In addition, a number of participants introduced another evaluation
dimension, which we called Conformity, including items of how popular or market prevalence a product
is, whether there are already many users, and what their friends think about the product, etc. The results
are seen in Table 1.
The result of the pilot study is a preliminary version of the Chinese UX questionnaire with a total
of 52 items, a collection of all items used in AttrakDiﬀ2, and the new items received from the interviews. The initial Chinese UX questionnaire comprises ﬁve dimensions: Pragmatic Quality, Stimulation
(Hedonic Quality), Identity (Stimulation), Appeal, and Conformity. Each item is expressed as a pair
(simple) of bipolar Chinese idioms and expressions, for example, Pragmatic Quality:
(complex), Stimulation:
(Novel)(Ordinary), Identity:
(Stylish)-
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Number of interviewees mentioning various dimensions

Dimension

Numbers

Percentages (%)

Examples

Pragmatic quality

26

100

usable, reliable, easy to carry, fast

Stimulation

12

46

novel, relax, nice color, innovative, ﬂesh, dynamic

Identity

4

15

showing oﬀ, diﬀerent

Appeal

8

31

self-satisfactory, trendy, ﬂashy, simple, attractive

Conformity

9

35

popular, good remarks by others

(a)
Figure 4

(b)

(c)

Three types of cell phones used in the study. (a) Nokia 6303; (b) Blackberry 8900; (c) iPhone 4.

 (Tacky), Appeal:   (Rejecting) - (Inviting), Conformity:   (Famous) -
 (Unknown). Each item is scored using the same 7-point Likert scale as in AttracDiﬀ.
2.2

Main study

The main purpose of the study was to develop a Chinese UX Questionnaire with clear structure and
adequate reliability and validity; one that will accurately assess the Chinese users’ experience of interactive
products.
2.2.1 Participants
Seventy two college students at Tsinghua Chinese university (36 males and 36 females, with normal visual
acuity) were recruited to participate in the study, receiving monetary compensation of RMB 20. The
sample’s mean age was 23 years (ranging from 18 to 27).
2.2.2 Cell phone types
We chose to use cell phones in this study due to their popular usage and their importance in our daily
lives and experience. The three tested cell phone types were (a) Nokia 6303 (silver); (b) Blackberry 8900
(black); and (c) iPhone 4 (white) as illustrated in Figure 4.
2.2.3 Measures
The After-Scenario Questionnaire and the Chinese UX Questionnaire were used in our study.
The After-Scenario Questionnaire [25] was applied to rating the task Diﬃculty degree in a Likert
format. It is a uni-dimensional rating scale, and consists of 9 seven-point scale items from 1 for “very
easy” to 7 for “very diﬃcult”. The Chinese UX Questionnaire consists of 52 seven-point scale items with
opposite anchors of Chinese idioms and expressions. The scale was used to measure Pragmatic Quality,
Stimulation (HQ), Identity (HQ), Appeal, and Conformity of the cell phones.
2.2.4 Procedure
The experiment was conducted in the laboratory of the Psychology Department at Tsinghua University.
Each participant was led separately into the laboratory. After a brief introduction and short instructions
by the experimenter, each participant performed nine diﬀerent scenario tasks with each cell phone. The
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The task scenarios used in the main study

No.

Description of task scenarios

Task 1

You ﬁnd the cell-phone number of your friend, and then send a message to her and ask her whether
you can participate the psychology experiment. (Completion criteria: SMS Success.)

Task 2

You read the new message from your friend and know the experiment arrangement. (Completion
criteria: Read the message.)

Task 3

You check your schedule and ﬁnd you can attend the experiment, so you reply OK. (Completion
criteria: Find no class and no other personal engagement during the experimental time.)

Task 4

You write down the experiment time and location in the calendar as a reminder. (Completion
criteria: Input relevant information in the calendar.)

Task 5

Suppose it is the evening of May 18. You set your alarm clock for 7 o’clock tomorrow morning.
(Completion criteria: Finish setting clock.)

Task 6

It is 8:30 am on May 19. You set out and listen to music on the bus. (Completion criteria: Find
music in the cell-phone, and then listen for 1 minute.)

Task 7

You arrive at the psychology department, but you can’t ﬁnd the experiment lab. So you call your
friend to ask the location of the room. (Completion criteria: You are informed with the lab’s
position.)

Task 8

The layout of the experimental lab looks interesting. So you take a picture. (Completion criteria:
Take a picture.)

Task 9

You try out some other phone functionalities, e.g, games, while waiting for the beginning of the
experiment. (Completion criteria: Experience freely for 2 minutes.)

background of the scenario tasks was that: “Imagine you are a freshman student, and you are interested in
participating in a psychology experiment. You want to contact your friend at the psychology department
to set up an appointment for the study.”
The task scenarios as listed in Table 2 included three clusters of functions or tasks: Basic functions—
receiving messages, sending messages, making calls; Auxiliary functions—setting alarms and schedules;
Entertaining functions—listening to music, taking pictures, playing games. Immediately after each scenario task, the diﬃculty degree was assessed with the ASQ.
After having rated all scenario tasks, the participants were asked to ﬁll out the Chinese UX Questionnaire. All questionnaires were presented in paper-pencil format. This procedure was repeated for every
cell phone type. Note that the order of the cell phone was counter-balanced to oﬀset fatigue and learning
eﬀects. The whole experiment lasted for about 1 h.

3
3.1

Results
Item-total correlations

In order to delete the items that do not measure the same qualities as the whole scale, the original 52
items were analyzed by correlation analysis to establish acceptable item-total correlations. Those that
had a low correlation mean that they don’t measure the same qualities as the whole scale. The criteria
for item reduction were as follows. First, the item-total correlations were signiﬁcant (p < 0.05). Second,
the items with the item-total correlations coeﬃcients below 0.4 were eliminated. The two criteria above
guarantee the items measure the same qualities as the whole scale. Consequently, we deleted ten items
not up to the criteria.
3.2

Exploratory factor analysis

The remaining 42 items were subjected to the exploratory factor analysis (i.e., principle components with
varimax rotation); the results show KMO = 0.953 and Bartlett’s Test χ2 = 9167.898 p < 0.001. The
level is signiﬁcant, indicating that the data are suitable for factor analysis. Six factors with eigenvalue
greater than 1.0 emerged; however, three of them consisted of less than 3 items. Another several rounds of
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Table 3 The remaining 20 items and their loadings in three identiﬁed principal components/factors after the exploratory
factor analysis

T33
T32





(Ordinary)-

 (Novel)

(Cheap)-

(Premium)



Factor 1

Factor 2

Factor 3

0.871
0.896

 (Obsolete)-  (Stylish)
  (Unimaginative)- (Creative)
T34   (Conventional)-  (Inventive)
T16 Í (Weak)-Í (Powerful)
(Innovative)
T26  (Conservative)-
T23   (Discouraging)-  (Motivating)
T22  (Manual manipulation)-Íë (Intelligent control)
T20   (Slowly updated)-  (Quickly updated)
T2  (Working-class)-  (Aristocratic)
T43  (Common)- (Distinctive)
T49  (Cautious)- (Bold)
T41 Â  (Unruly)- (Manageable)
T38  (Doubtful)- (Trustworthy)
T39  (Cumbersome)-  (Straightforward)
T44  (Separates me from people)- (Brings
T36

0.858

T29

0.820
0.851
0.785
0.769
0.781
0.793
0.644
0.737
0.783
0.679
0.834
0.774
0.730
0.645

me closer to people)

 (Entertaining)- (Commercial)
 (Rarely used)- (Widely used)
T6  (Smallspread)- (Widespread)

T10

0.751

T40

0.786

Table 4

0.786

Results of conﬁrmatory factor analysis

Index

χ2

df

χ2 /df

NFI

RFI

IFI

CFI

RMSEA

Value

236.326

148

1.597

0.877

0.842

0.950

0.949

0.075

factor analysis were conducted for item reduction with the following criteria. First, each factor consisted
of no less than 3 items, because measurement of less than 3 items is not stable. Second, the loading of
each item on the main factor should be above 0.4, which means they measure the same quality as other
items do. Third, items with loading above 0.3 on two or more factors were deleted, which means items
measuring two or more factors are not included. Finally, 20 items were attained as shown in Table 1.
The results show KMO = 0.906 and Bartlett’s Test χ2 = 1621.414, p < 0.001.
As illustrated in Table 3, three main principal components or factors were identiﬁed after the exploratory factor analysis. Factor 1 was similar to the original Simulation (HQ) dimension, Factor 2 was
similar to the original Pragmatic Quality dimension, and Factor 3 consisted of 3 items on the Conformity
dimension. Therefore, the resulting 20 items constituted three dimensions: Simulation (HQ), Pragmatic
Quality and Conformity. Three factors can account for 69.237% total variance.
3.3

Conﬁrmatory factor analysis

The hypothesized model of the scale was estimated via maximum likelihood (ML) with software AMOS,
and the results were as follows. The CFI of the model was 0.949, and the RMSEA of the model was
0.075. According to previous literature, the CFI values of at least 0.90 are considered adequate for good
models [17] and the RMSEA values below 0.08 reﬂect an acceptable error of approximation. Therefore,
the hypothesized model was ﬁtted to the data. The results are illustrated in Figure 5 and Table 4.
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T2
0.68

T16

0.82

T20

0.66

T22

0.79
0.75
0.90
0.87
0.84
0.92

F1

0.89
0.92
0.48
0.68

0.29

T23
T26
T29
T32
T33
T34
T36
T43
T49

0.64
0.70
0.78
0.72
0.54

F2

T38
T39
T41
T44

0.53

F3

0.90

T6

0.54
0.71

T10
T40

Figure 5

The result from the conﬁrmatory factors analysis has shown three factors and their associated 20 items.
Table 5

Cronbach’s α

Stimulation

Pragmatic quality

Conformity

Overall

0.956

0.772

0.782

0.931

Table 6

Cronbach’s α

3.4

Internal consistency results (based on the ﬁrst half of data)

Internal consistency results (based on the second half of data)

Stimulation

Pragmatic quality

Conformity

Overall

0.960

0.769

0.737

0.939

Internal consistency

We also evaluated the internal consistency of the resultant 29-items scale using Cronbach’s α. The higher
the coeﬃcient, the higher the internal consistency of the items, which mean they measure the same
quality. Cronbach’s α of the whole scale, the ﬁrst factor (20 items), the second factor (6 items) and the
third factor (3 items) were between 0.85 and 1 (Tables 5 and 6), and Cronbach’s α of the total scale was
0.951. All of them are higher than 0.70, showing good internal consistency for the whole questionnaire
as well as its three factors.
3.5

Tasks diﬃculty rating

The results of task diﬃculty rating for three phones on various tasks are illustrated in Figure 6. The
detailed statistical analyses are as follows.
3.5.1 The general tasks’ diﬃculty degree
We analyzed data by use of repeated analysis of variance (ANOVA). The cell phone type was the independent variable and the diﬃculty degree of overall function task was the dependent variable. The main
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Nokia 6303
Blackberry 8900
iPhone 4

5
4

2.0

3
2

1.0

1
0
Figure 6

0
Tasks diﬃculty ratings of three cell phones.

Figure 7

UX ratings of three cell phones.

eﬀect of cell phone type was signiﬁcant, F (2, 142) = 26.627, p < 0.001. The results of LSD Multiple Comparisons among diﬀerent types of cell phones showed that with regard to the overall function tasks, using
Nokia 6303 was signiﬁcantly easier than Blackberry 8900, p < 0.01. There was a signiﬁcant diﬀerence
between iPhone 4 and Blackberry 8900, p < 0.001. There was no diﬀerence in overall tasks’ diﬃculty
degree between Nokia 6303 and iPhone 4. Therefore, there were signiﬁcant diﬀerences in general tasks’
diﬃculty degree between Blackberry 8900 and Nokia 6303/iPhone 4.

3.5.2 The basic function tasks’ diﬃculty degree
A repeated analysis of variance (ANOVA), with cell phone type as the independent variable and the
basic functions task diﬃculty degree as the dependent variable revealed that the main eﬀect of cell phone
type was signiﬁcant, F (2, 142) = 30.055, p < 0.001. The result of LSD Multiple Comparisons among
diﬀerent types of cell phones showed that with regard to the basic functions tasks, using Nokia 6303 was
signiﬁcantly easier than iPhone 4 (p < 0.05) and Blackberry 8900 (p < 0.001). There was a signiﬁcant
diﬀerence in basic function tasks’ diﬃculty degree between Blackberry 8900 and iPhone 4 , p < 0.001.
Therefore, there were signiﬁcant diﬀerences in the basic functions task diﬃculty degree among the three
cell phones.
3.5.3 The auxiliary function tasks’ diﬃculty degree
A repeated analysis of variance (ANOVA), with cell phone type as independent variables and the auxiliary
functions task diﬃculty degree as dependent variable revealed that the main eﬀect of cell phone type was
signiﬁcant, F (2, 142) = 14.869, p < 0.001. The results of LSD Multiple Comparisons among diﬀerent
types of cell phones showed that with regard to the auxiliary functions tasks, using Nokia 6303 was
signiﬁcantly easier than Blackberry 8900, p < 0.001, and using iPhone 4 was signiﬁcantly easier than
Blackberry 8900, p < 0.001. There was no diﬀerence in auxiliary function tasks’ diﬃculty degree between
Nokia 6303 and iPhone 4, p > 0.05. Therefore, there were signiﬁcant diﬀerences in auxiliary function
tasks’ diﬃculty degree between Blackberry 8900 and Nokia 6303/iPhone 4.
3.5.4 The entertaining function tasks’ diﬃculty degree
A repeated analysis of variance (ANOVA), with cell phone type as the independent variable and the
entertaining functions task diﬃculty degree as dependent variable revealed that the main eﬀect of cell
phone type was signiﬁcant, F (2, 142) = 14.869, p < 0.05. The results of LSD Multiple Comparisons
among diﬀerent types of cell phones showed that with regard to the entertaining functions tasks, using
Nokia 6303 was signiﬁcantly easier than Blackberry 8900, p <= 0.05, and using iPhone 4 was signiﬁcantly
easier than Blackberry 8900, p < 0.05. There was no diﬀerence in auxiliary function tasks’ diﬃculty degree
between Nokia 6303 and iPhone 4, p > 0.05. Therefore, there were signiﬁcant diﬀerences in entertaining
functions task diﬃculty degree between Blackberry 8900 and Nokia 6303/iPhone 4.
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UX rating

The results of UX rating for three phones on various dimensions are illustrated in Figure 7. The detailed
statistical analyses are as follows.
3.6.1 The general UX rating diﬀerences
We analyzed data by use of repeated analysis of variance (ANOVA). Cell phone type was the independent
variable and the general UX rating score was the dependent variable. The main eﬀect of cell phone type
was signiﬁcant, F (2, 142) = 152.421, p < 0.001. The result of LSD Multiple Comparisons among diﬀerent
types of cell phones showed that the general UX appraisals of iPhone 4 was signiﬁcantly higher than
Blackberry 8900 (p < 0.001) and Nokia 6303 (p < 0.001), and the appraisals of Blackberry 8900 were not
signiﬁcantly higher than Nokia 6303, p > 0.05. Therefore, there were signiﬁcantly general UX appraisals
among these three phones. Therefore, there were signiﬁcant diﬀerences in general UX appraisals between
iPhone 4 and Nokia 6303/Blackberry 8900.
3.6.2 The pragmatic quality diﬀerences
A repeated analysis of variance (ANOVA), with cell phone type as the independent variable and the
Pragmatic Quality rating as the dependent variable revealed that the main eﬀect of cell phone type was
signiﬁcant, F (2, 142) = 31.099, p < 0.001. The result of LSD Multiple Comparisons among diﬀerent types
of cell phones showed the Pragmatic Quality appraisals of Blackberry 8900 was signiﬁcantly lower than
iPhone 4 (p < 0.001) and Nokia 6303 (p < 0.001), and the Pragmatic Quality appraisals of Nokia 6303
was signiﬁcantly higher than Blackberry 8900. Therefore, there were signiﬁcant diﬀerences in Pragmatic
Quality appraisals among the three cell phones.
3.6.3 The stimulation (HQ) diﬀerences
A repeated analysis of variance (ANOVA), with cell phone type as the independent variable and the
Stimulation (HQ) as dependent variable revealed that the main eﬀect of cell phone type was signiﬁcant,
F (2, 142) = 320.678, p < 0.001. The result of LSD Multiple Comparisons among diﬀerent types of cell
phones showed the Stimulation Appraisals of iPhone 4 was signiﬁcantly higher than Blackberry 8900 (p <
0.001) and Nokia 6303 (p < 0.001), and the Stimulation appraisals of Blackberry 8900 was signiﬁcantly
higher than Nokia 6303, p < 0.001. Therefore, there were signiﬁcant diﬀerences in Stimulation appraisals
among the three cell phones.
3.6.4 The conformity diﬀerences
A repeated analysis of variance (ANOVA), with cell phone type as the independent variable and the
Conformity rating as dependent variable revealed that the main eﬀect of cell phone type was signiﬁcant,
F (2, 142) = 88.255, p < 0.001. The result of LSD Multiple Comparisons among diﬀerent types of cell
phones showed the Conformity appraisal of iPhone 4 was signiﬁcantly higher than that of Blackberry 8900
and Nokia 6303, and that of Nokia 6303 was signiﬁcantly higher than that of Blackberry 8900, p < 0.001.
Therefore, there were signiﬁcant diﬀerences in conformity appraisals among the three cell phones.
3.7

The correlations between task diﬃculty rating and UX rating

Table 7 shows the correlation results between the task diﬃculty rating and the UX rating. All the
task diﬃculty ratings were negatively correlated with the General UX Rating, with the General Task’s
Diﬃculty (r = −0.275, p < 0.01), the Basic Function Tasks’ Diﬃculty (r = −0.234, p < 0.01), Auxiliary
Function Tasks’ Diﬃculty (r = −0.269, p < 0.01) and Entertaining Function Tasks’ Diﬃculty (r =
−0.202, p < 0.01). There were no relationship between the correlation of any task diﬀerent rating
and the Stimulation dimension. The Pragmatic Quality rating correlated negatively with the General
Task’s Diﬃculty (r = −0.446, p < 0.01), the Basic Function Tasks’ Diﬃculty (r = −0.430, p < 0.01),
the Auxiliary Function Tasks’ Diﬃculty (r = −0.463, p < 0.01) and the Entertaining Function Tasks’
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Correlations between task diﬃculty rating and UX rating (**: p < 0.01)
General Tasks’
Diﬃculty

Basic Function
Tasks’ Diﬃculty

Auxiliary Function
Tasks’ Diﬃculty

Entertaining Function
Tasks’ Diﬃculty

−0.275**

−0.234**

−0.269**

−0.202**

−0.013

−0.058

−0.007

0.039

Pragmatic Quality

−0.446**

−0.430**

−0.463**

−0.233**

Conformity

−0.241**

−0.213**

−0.209**

−0.195**

Diﬃculty (r = −0.233, p < 0.01). The Conformity rating also correlated negatively with the General
Task’s Diﬃculty (r = −0.241, p < 0.01), the Basic Function Tasks’ Diﬃculty (r = −0.213, p < 0.01),
the Auxiliary Function Tasks’ Diﬃculty (r = −0.209, p < 0.01) and the Entertaining Function Tasks’
Diﬃculty (r = −0.195, p < 0.01). These analysis results indicated that if users exercised more mental
eﬀort when interacting with the cell phone, they would feel the cell phone less pragmatic (less usable) and
less conformity (less popular), therefore, the lower level of user experience of the cell phone. However,
the results also indicated that the Stimulation rating was independent of the mental eﬀort as shown by
task diﬃcult rating, which is consistent with Hassenzahl (2000).

4

Discussion

The main purpose of this study was to develop a Chinese UX questionnaire. According to the research
ﬁndings in culture diﬀerences, we were interested in exploring how Chinese users evaluated user experience of interactive products, speciﬁcally whether Chinese users rated the interactive products from the
four dimensions (PQ, HQ-S, HQ-I, and APPEAL) proposed by Hassenzahl and colleagues [14–19] in
AttracDiﬀ.
The study results demonstrated that Chinese users assessed their experience of interactive products
from three dimensions: Hedonic Quality (Stimulation), Pragmatic Quality, and Conformity instead of the
four dimensions proposed by Hassenzahl and colleagues. This means that a perfect interactive product
should be beautiful, usable, and popular. The research ﬁndings conﬁrm our hypothesis that culture can
also aﬀect users’ experience in interacting with products [16–22].
First, the Stimulation dimension of the Chinese version of the UX questionnaire included some items
from the Stimulation, Appeal and Identity dimensions in AttracDiﬀ. This showed that Chinese users’
UX towards the interactive products are based on the global impression mainly from the Stimulation
dimension, rather than more detailed sub-dimensions found in the West. The results provided evidence
of the division of East Asians’ dialectical thinking style and Westerners’ linear thinking style. The
former focuses on the relationship of the objects and the background, and the latter on the disposition
and categorization of objects [26,27]. Secondly, two factors in AttracDiﬀ (Programmatic Quality and
Stimulation) apply to both Western users as well as Chinese users, which suggests that the need for
utility and usability, and the need for personal development and growth are universal [15]. However,
the other Hedonic Quality-Identity in the AttracDiﬀ, such as the Identity dimension, was not applicable
to Chinese users. This can be explained by the diﬀerent cultures in the East and West. The Identity
dimension means people have the need to express themselves through their own objects. The need is
stronger for users in Western culture since the culture emphasizes the role of each individual and one’s
own identity; whereas, the cultures in East Asia, such as China, de-emphasizes the role of each individual;
therefore, the need for identity in particular via objects is less strong.
This study ﬁnds another important new dimension, Conformity. It was introduced in the Chinese UX
questionnaire, which again reﬂects cultural inﬂuence. Westerners make judgments typically based on
their own opinions; however, East Asians care more about others’ opinions [20,21]. This phenomenon
was also conﬁrmed by several manifestations received from the interview, “If my friends like this product,
I would like it more,” “If many others already use it, I would like to give a try too”. These ﬁndings are
consistent with the previous research on culture and self-concept [20,21]. Thus Western people show a
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more independent self vs. East Asians with a more interdependent self.
Similar to Hassenzahl (2000), in our study, we also used users’ task diﬃculty rating as a validity metric
against with the UX rating of a product. Hassenzahl argued that users’ mental eﬀort as illustrated by task
diﬃculty rating should be correlated with the Pragmatic Quality rating. And our study results conﬁrmed
that the more diﬃcult to complete a task in using a product, the lower ratings score of PQ will be given
by the users. Even though Hassenzahl also argued that the mental eﬀort can be associated with the rating
of Appeal, this dimension was not included in our Chinese UX questionnaire from the exploratory data
analysis. Lastly, Hassenzahl reasoned that because the Hedonic Quality is not associated with the tasks,
there should be no relationship between the task diﬃculty rating and the HQ rating. This was consistent
with our study results that the task diﬃcult rating was not correlated with the HQ Stimulation rating.
What’s interesting is that we have introduced a new dimension, Conformity, in the questionnaire, and its
rating has negative correlations with the task diﬃculty. This suggests that if a product requires a high
mental eﬀort, it would limit its likelihood to be spread among Chinese users.
Another goal of this study was to systematically explore the experience of Chinese users in interacting
with various cell phone products, such as Nokia, Blackberry, and iPhone. Even though marketing reviews
or individual critics often praised Nokia phone for its usability, Blackberry phone for its functionality,
and iPhone for its richness of experience, there has not been empirical studies to evaluate Chinese users’
experience of these three phones. The rating results of the Chinese version of the UX questionnaire showed
that the general UX rating of iPhone is the highest. Moreover, iPhone is also rated the highest in the
dimensions of Stimulation and Conformity, while Nokia and iPhone are both rated higher than Blackberry
in Pragmatic Quality. In terms of task diﬃculty rating, both iPhone and Nokia are considered easier
to operate than Blackberry. These study ﬁndings further conﬁrm the notion that good UX: beautiful,
usable, and popular, is critical to the success of interactive products in Chinese market. Therefore, it is
not surprising that iPhone is dominating the current Chinese cell phone market (even though another
product with good user experience, Samsung Galaxy, is also becoming successful in China). Nokia once
was ﬂourishing in China and the world due to its high pragmatic quality. However, pragmatic quality
alone doesn’t produce rich user experience. As to Blackberry, its complexity and poor UX rating probably
can account partially its failure in China. These ﬁndings can also provide implications for Chinese phone
manufacturers.
One of limitations of the current study is that we only collected data from 72 Chinese college students,
even though similar issues also existed in previous studies [e.g., 14,17]. The ﬁndings should be generalized
to the general public with caution. Future studies should include more users from diﬀerent backgrounds
and age groups to increase the questionnaire’s validity.

5

Conclusions

In sum, we developed a Chinese questionnaire to assess the users’ experience of the design of interactive
products. The initial Chinese UX Questionnaire was based on AttracDiﬀ, a widely used English questionnaire, which was proposed and reﬁned by Hassenzahl and his colleagues. It originally extended with
an additional dimension and several new items received from the pilot study of Chinese users.
We also conducted a study of applying the initial questionnaire to assess the users’ experience of interacting with three diﬀerent cell phones, Nokia, Blackberry, and iPhone. Seventy-two Chinese participants
were involved. The result of both exploratory factor analysis and conﬁrmatory factor analysis showed
that three factors or dimensions were identiﬁed: Hedonic Quality (Stimulation), Pragmatic Quality, and
Conformity, whereas there were four dimensions in the AttracDiﬀ2. These ﬁndings demonstrated that
cultures not only inﬂuence people’s cognition, but also their experience of interacting with products.
More user data should be collected to reﬁne the questionnaire and the questionnaire should be used to
assess other interactive products in the future. Preferences among diﬀerent genders, districts, and social
class are also worth exploring.
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