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Abstract
With the rapid development of digital technology, many consumers increasingly prefer to buy their clothes online. In
order to improve the quality of online services and enrich the consumer experience of apparel e-customization, this
paper develops item scales that measure positive emotion, visual perception, and haptic perception. It also evaluates the
relationships between the item scales, attitude, and intention. It is an exploratory study on consumers’ multisensory
perception and positive emotion mixed item scale (MPPEMIS), collected by experts. Supported by factor analysis and
correlation analysis, both laboratory and online studies were conducted to test the reliability and validity between item
scales, attitude, and intention. Visual factors (e.g., transparency, brightness, dimness), haptic factors (e.g., comfort,
coarseness, softness), and positive emotion (e.g., excitement, attractive, pleasantness) are proved in the MPPEMIS,
which positively correlates with the factors of attitude and intention in apparel e-customization. As such, the
MPPEMIS may help to assist brand managers, marketers, and retailers by recommending easily understood information
and providing item scales for apparel e-customization that can also be adopted in online service strategies and system
modularization.
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In apparel e-customization, online shopping experiences and personalized services are recommended to
consumers. Many customers report beneﬁtting from
the perceived usefulness and ease of operation of
online apparel customization.1 For instance, an apparel
e-customization system has been developed and operated by the Cotte Yolan brand that recommends the
physical attributes of textiles to consumers so as to support their textile selection and matching behaviors.
However, it remains diﬃcult for consumers to know
the physical attributes of the textile. The quality of recommended information and online services needs to be
enhanced. In sensory marketing, consumers’ perceptions and emotions are becoming increasingly important to brand managers. According to the research, the
latter should consider these factors in their marketing
strategies.2–4
Several studies have highlighted the importance of
apparel e-customization systems using interactions,
mathematic models, and modularizations,5,6 but, as

yet, these studies have not identiﬁed the items (e.g.,
semantic words) that are suitable for a mixed scale
measurement. Researchers have largely ignored the
mixed eﬀects of diﬀerent levels between factors and
items, such as visual perception, haptic perception,
and positive emotion. On the other hand, the main
foci of e-customization and online shopping behavior
tend to be attitudes, purchasing behavior, emotions,
and repurchase intentions.7–10 In reality, people often
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use multiple senses to evaluate the attributes of
texture.11 As yet, however, very few researchers have
conducted
exploratory
studies
on
apparel
e-customization measurement scales.
In order to understand consumers’ requirements and
collect useful information for product design, researchers
have developed sensory perception item sets for visual,
acoustic, haptic, olfactory, and gustatory perception individually,12 and the item sets are thus limited to the eﬀect
on each single sense (i.e., the approach is unisensory).
The existing item sets are speciﬁc to the perception of
textiles (e.g., comfort, thickness) or emotions (e.g., pleasure). Furthermore, in order to increase their competitiveness, online shopping outlets need to enhance customer
satisfaction regarding their multisensory shopping experiences.13 The multisensory perception of objects (and
events) is based on multiple sensory inputs.14 In this
study, multisensory perception is restricted to visual
and haptic perception using mixed item scales in an apparel e-customization system. Considering consumers’
requirements in online shopping, the authors introduce
a mixed item multisensory perception and positive emotion scale (MPPEMIS) to oﬀer easily understood words
in apparel e-customization.
The purpose of this study was to develop the
MPPEMIS for apparel e-customization systems and to
contribute to marketing services. We propose a novel
scale that is designed to ﬁll the gap in the research on
apparel e-customization systems, to investigate multisensory (visual, haptic) perception and positive emotion on
mixed item sets. We also test the relationships between
the item scales, attitude, and intention, in order to contribute to the literature on apparel e-customization. In
the following sections, we ﬁrst brieﬂy review the literature on multisensory perception, emotions, and measurement. Next, the MPPEMIS is developed in four steps.
First, items are generated and reﬁned. Second, the items
and scale are cleaned. Third, experiments are conducted
to test the items, and fourth, correlation analysis is conducted to test the relationships between the item scales,
attitude, and intention. Note that the ﬁrst three steps
help conﬁrm and explore items and test the validity of
the cleaned items.

Review of multisensory perception,
emotions, and measurement
Multisensory perception
People’s perception/evaluation of the pleasantness and
quality of a product are typically based on (multi-)sensory cues.15 For instance, the shape and texture of the
packaging may inﬂuence consumers’ aﬀective response,
behavior, and evaluation of the product.16,17
Meanwhile, consumers tend to judge the perceived
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experience in its entirety rather than one sense at a
time.18 In a study by Xiao et al., participants rated
the properties of 34 diﬀerent textile samples that they
experienced via vision and touch. Intriguingly, the
visual and haptic perceptions of textile properties
were correlated.11 Consumers’ perceptions of product
attributes or packages are typically inﬂuenced by crossmodal interactions between visual, haptic, auditory,
and olfactory cues.16,17,19 Furthermore, it has been
reported that touching a product or surface can also
give rise to and/or be associated with speciﬁc emotions
and aﬀection.20–23 It has been suggested that ambient
odors primarily evoke emotions via cognitive associations.24,25 Based on the suggestions put forward by
Heilig in 1992,26 Gallace et al.18 summarized the putative percentage of attentional capture by diﬀerent
senses (70% vision, 20% audition, 5% smell, 4%
touch, and 1% taste). As in many other situations,
product evaluation tends to be more accurate/precise
in the case multisensory perception than with unisensory perception.27 Numerous studies have also looked
at the visual and tactile perception of textiles, such as
the perception of fabric roughness,28,29 the visual and
tactile evaluation of thickness and thinness,30,31 the naturalness of textile products,32 the visual and haptic perception of fabrics,11,33,34 and the multisensory
perception of textiles28,29,35 (and for a review).
In the ﬁeld of sensory marketing research, consumers’ aﬀective responses and preferences are aﬀected
by perceptions of the color and shape of products, or
their packaging.36 Diﬀerent images of the material
(color, textures) aﬀect the judgment and prediction of
its haptic properties.11 The use of congruent and/or
incongruent scents especially inﬂuences people’s perceptions of material attributes as well as their emotional
responses.37,38 People’s perceptions of cross-sensory
congruency/incongruency should also be considered
when considering brand strategy.39,40 Crossmodal congruency is preferred when the products were judged as
more liked and exciting by consumers.16
Rough set theory and the Kansei engineering system
have been conducted in order to explore the evaluation
of products based on color and form.36 Furthermore,
the sense of touch mediates interaction in humanmachine interfaces that aﬀect people’s attention.19
People feel emotion via multisensory combinations of
stimuli, such as the integration of auditory and visual
channels.41,42 After testing a range of textured materials, researchers found that hedonics is related to the
surface properties of tactile stimuli;43 for example,
unpleasant emotion has been associated with people
touching rough surfaces. There is a close relationship
between multisensory perception and emotions, such
as a negative evaluation being made while touching
poor-quality linen, for example.44 The exact nature of
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the relationship between positive emotion and multisensory perception remains unclear.

Emotions
There can be little doubt that the emotions that are
elicited while shopping online aﬀect purchasing behavior, and that consumers’ experiences directly inﬂuence
their mood and aﬀective responses to products.45,46
Consumers’ selections are informed by both information
processing and emotional motives.7 Both emotions and
purchase behavior are inﬂuenced by multisensory perception while shopping.4,47 For example, when buying
clothes online, we likely look at the color and surface
texture, and judge their informative material properties.
Researchers have found that ‘‘attitudes toward emotion’’
scales can be adopted to measure people’s attitudes via
joy, sadness, anger, fear, and disgust.48
Emotions mediate the eﬀects of product experiences
and perceived sensations.15 Positive emotions are
important in business and contribute to human wellbeing and positive business management.49 For example, when consumers experience personalized services,
the associated positive emotions tend to increase their
purchasing intent. They also mediate the eﬀect of personalized services on the purchasing process to inﬂuence online shopping behavior positively.50,51 Positive
emotions are presumed to be the driver of behavior and
activities that are linked to self-regulation.52 In this
study, positive emotion is deﬁned as perceived happiness, aﬀect, and pleasure in the consumers’ experience
of apparel e-customization. Meanwhile, sensory attributes and hedonic emotion ratings are adopted to
evaluate products and to understand consumers’ likings
for products such as, for example, certain foods.53
Positive emotions tend to increase consumers’ purchase
intention, and this enhances personalized services in the
purchasing process.54

Measurements
Laboratory, ﬁeld, and online studies have been conducted in order to measure consumers’ multisensory
perceptions.12 In previous studies, descriptive analysis
has often been used by those studying multisensory perception and/or aﬀective association.55,56 A set of words
can be adopted to describe the aﬀective design of apparel and contribute to apparel design measurement on
the internet.57 Diﬀerent stimuli will likely evoke diﬀerent emotional reactions in consumers.58 The detailed
measurements from previous research studies tend to
be in item scales referring to senses or emotions,
rather than mixed item scales looking at visual perception, haptic perception, and speciﬁcally positive emotion (see Table 1).
To measure consumers’ emotions and sensory, items
and scales have been adopted as measurement tools for
food products and packaging development in a commercial environment.60,61 To support the development
of sensory marketing, previous researchers have
demonstrated the importance of multisensory eﬀects
via visual, haptic, acoustic, olfactory, and gustatory
perception on item sets.12,62 Based on the scale exploration ﬁndings reported by Churchill (1979) and Devellis
(1991),63,64 the items of multisensory perception and
positive emotion apparel on e-customization are
explored here.

Development of multisensory perception
and positive emotion item set
This study provides an initial method for capturing a
multisensory perception and positive emotion mixed
scale for textiles in apparel e-customization. The item
set was developed on the basis of previous research
studies,12,63,64 and the process involved item development and correlation testing. The steps development of
MPPEMIS are shown in Figure 1.

Table 1. Measurements from the literature review
Reference

Method

Dimensions

Measurement

Haase and Wiedmann
(2018)12
Bliglevens et al.
(2009)35

Expert interviews, laboratory
study, field study, online study.
Interview, group comparison,
internet questionnaire.

Chen et al. (2009)59

Self-report study, semantic
questionnaire, experiment
study.
Qualitative in-depth interview,
open-ended questions.

Visual, acoustic, haptic, olfactory, gustatory.
Visual, product appearance
attributes, perception,
physical properties.
Tactile, physical property.

Coefficient alpha, factor analysis,
correlation analysis.
Factor analysis, confirmatory
analysis, structural equation
modeling.
Correlation analysis, regression
analysis.

Sensory, cognitive, and
affective associations.

Content analysis, confirmatory
factor analysis, structural
equation modeling.

Cho et al. (2015)55
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Figure 1. Steps in the development of MPPEMIS.

Step 1. Item generation and refinement
Human-technology interaction creates a web environment that increases the consumers’ emotion engagement.65 The words adopted to describe the physical
attributes of apparel, such as weave, stitch, blends,
ﬁber, ﬁber density etc. may not be easily understood
by consumers. In previous research, adjective words
were obtained to describe attributes and capture consumers’ emotion in four scenarios (giving a presentation, going to a nightclub, a workout at the gym,
attending a banquet).57 The possible word pool was
collected from dictionaries, books, and English journal
papers.12,19,36,66–68 The word items were then collected
to develop the exploration of item scales.
In this study, 90 words were collected (see Appendix
1), and four experts (3 females, 1 male) in fashion marketing were asked to rate the words. The criteria were:
(a) easily understood; (b) clearly positive; and (c) unambiguous meaning. Two-rating scales were adopted to
rate each item (1 ¼ qualiﬁed, 2 ¼ unqualiﬁed). After
rating, 30 of the words were rated as qualiﬁed and
were adopted in the current study (see Appendix 2).

Step 2. Item reduction and scale purification
In order to demonstrate the correlation between preferences and aﬀective quality, an analytical hierarchy
process was adopted in the determination of criteria.69
In this study, semi-structured expert interviews were
conducted with 10 people working in fashion design
and 10 people working in marketing departments to

reduce and clean the 30-item pool. First, a list of
items was presented. The participants were asked to
assess the words from easily understood words in apparel e-customization. Second, the participants had to
select 10 items in order to describe the multisensory
perception of textiles and ﬁve to describe positive emotion. Finally, their demographic characteristics were
collected. There were 30% male and 70% female participants. The age range was from 20 to 50 years, there
were four participants (20%) aged from 20 to 30, 14
participants (70%) aged from 31 to 40, and two participants (10%) aged from 41 to 50.
To determine the valid items, an analytic hierarchy
process and fuzzy logic were used to select the top ﬁve
items on each scale.70 SV represents the selected items
of the factor in MPPEMIS (e.g., visual perception), u
represents the items, i represents the selected number of
items, and Z represents the factor of visual perception.
According to three levels of the factor, visual perception is presented in the following matrix,
2
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SV represents one of the three factors (visual perception, haptic perception, or positive emotion) supported
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Table 2. Cleaned items on MPPEMIS
Factor

Cleaned items

Visual

Transparency
)
(
Comfortable
(
)
Excitement
(
)

Haptic
Positive emotion

Brightness
(
)
Coarseness
(
)
Attractive
(
)

Dimness
(
)
Smoothness
(
)
Pleasantness
(
)

Thickness
( )
Softness
(
)
Passionate
(
)

Hardness
( )
Gentleness
(
)
Delightfulness
(
)

Table 3. Reliability and validity testing
MPPEMIS scale
Visual

Transparency

Cronbach’s
Alpha

KMO

0.809

0.673

Transparency 1 (paisley pattern)
Transparency 2 (Morris motif)
Transparency 3 (Optical art)
Brightness

0.693
0.931
0.879
0.761

Brightness 1 (paisley pattern)
Brightness 2 (Morris motif)
Brightness 3 (Optical art)
Dimness

0.700
0.773
0.877
0.770

Dimness 1 (paisley pattern)
Dimness 2 (Morris motif)
Dimness 3 (Optical art)
Haptic

Comfortable

0.857
0.722
0.856
0.767

0.565

Comfortable 1 (linen)
Comfortable 2 (polyester)
Comfortable 3 (cotton)
Coarseness

0.706
0.764
0.929
0.700

Coarseness 1 (linen)
Coarseness 2 (polyester)
Coarseness 3 (cotton)
Softness

0.753
0.875
0.779
0.750

Softness 1 (linen)
Softness 2 (polyester)
Softness 3 (cotton)
Positive
emotion

Factor
loadings

Excitement

0.833
0.885
0.711
0.745

Excitement 1 (organza)
Excitement 2 (canvas)
Excitement 3 (chiffon)
Attractive

0.627
0.773
0.756
0.916

0.748
Attractive 1 (organza)
Attractive 2 (canvas)
Attractive 3 (chiffon)

Pleasantness

0.773
0.835
0.777
0.765

Pleasantness 1 (organza)
Pleasantness 2 (canvas)
Pleasantness 3 (chiffon)

0.740
0.902
0.740

Extraction method: principal component analysis; rotation method: varimax with Kaiser normalization; Eigenvalues 1.0.
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by the ﬁltered items, and the factor SVðZÞ
1 represents the
selected number of items. The relationship between the
factors and items in haptic perception and positive
emotion can also be represented as the same levels as
visual perception.
Research has shown that at least four items per construct is justiﬁed.12,71 Therefore, each scale was supported by ﬁve items in the MPPEMIS. To ensure the
accuracy of the questionnaire, two bilingual speakers
(Mandarin and British English) translated the constructs and a third language expert checked the translated items (see Table 2). All of the translators were
informed that the items were related to multisensory
and positive emotion measurement.

Step 3. Laboratory study
Methods. To maintain the quality and validity of the
items, the ﬁrst study was conducted in a laboratory
consisting of a quiet and clean room. Two fashion marketing experts were invited to select three stimuli for
each variable from everyday apparel textiles (e.g.,
linen for haptic perception, a paisley pattern for
visual perception, and organza for positive emotion).
The textiles were presented to participants who were
asked to rate their perceptions and positive emotions
regarding the items. The stimuli for visual perception
(e.g., paisley pattern, Morris motif, Optical art), haptic
perception (e.g., linen, polyester, cotton), and positive
emotion (e.g., organza, canvas, chiﬀon) were provided
to participants in random order.
Ninety participants took part in the study, with
each variable assessed by 30 participants.72 Thirty participants took part in the visual perception test and
completed the questionnaire regarding transparency,
brightness, dimness, thickness, and hardness of the
stimuli textiles. Before the experiment, the participants
were informed that they could not touch the textiles
and could only assess them visually. In the experiment
proper, the ﬁrst part was introduction of exploratory
steps. The second part involved the collection of
demographic data. The third part involved three
textiles being provided randomly to the participants.
The participants had an unlimited amount of time in
which to make their assessment and were then asked
to associate the perception/emotion and rate the three
stimuli on the related MPPEMIS items. The items
were presented randomly and measured by ﬁve-point
Likert scales ranging from ‘‘1 ¼ strongly disagree’’ to
‘‘5 ¼ strongly agree.’’
Results. The participants (N ¼ 90; 68.3% female) were
aged 19–20 years (33.3%), 21–22 years (55.6%), and
over 22 years (11.1%), and participated in the experiment to gain a 0.5 credit on their course. All of the
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participants had good color vision. The study followed
the college’s ethics committee guidelines.
A factor analysis was conducted to test the validity
and reliability; factor analysis is operated in SPSS 22.0.
The accepted value of Cronbach’s alpha needed to be
greater than 0.70 and the factor loading should be
above 0.5.73,74 The accepted value of Kaiser-MeyerOlkin metrics (KMO) needed to be greater than 0.5.73
Table 4. Demographic characteristics of participants
Variable

Characteristics

n

Age

19–22 years
23–30 years
>31 years
Female
Male
Single
Married
Divorced
High school
diploma
University degree
Master/PhD degree
Student
Government/public
institution staff
Private enterprise/
business
Freelancer
Retired
Others
<5,000 Chinese
yuan
5,000–9,999
Chinese yuan
10,000–14,999
Chinese yuan
15,000–19,999
Chinese yuan
>19,999 Chinese
yuan
5 times
3–4 times
1–2 times
Never
<1 year
1–3 years
4–6 years
7–9 years
10 years

257
56
131
255
189
293
139
12
14

57.9%
12.6%
29.5%
57.4%
42.6%
66.0%
31.3%
2.7%
3.2%

370
60
275
47

83.3%
13.5%
61.9%
10.6%

49

11.0%

28
5
40
294

6.3%
1.1%
9.0%
66.2%

60

13.5%

45

10.1%

13

2.9%

32

7.2%

69
88
247
40
21
112
170
72
69
444

15.5%
19.8%
55.6%
9.0%
4.7%
25.2%
38.3%
16.2%
15.5%
100.0%

Gender
Marital status

Education

Occupation

Income

Frequency of online
shopping every
month
Experience of
shopping online

Total sample size

%
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The reliability and validity of the MPPEMIS scale is
presented in Table 3.
The factors and items were extracted in the ﬁrst
step. Based on the validity and reliability of the
scales, the items were then reduced. During the
puriﬁcation process, the invalid items were removed
to improve the reliability: hardness (a ¼ 0.428), thickness (a ¼ 0.135), smoothness (a ¼ 0.152), gentleness
(a ¼ 0.292), passionate (a ¼ 0.435), and delightfulness
(a ¼ 0.340). The threshold was met for the valid
items, at least at p < 0.05, and Cronbach’s alpha
>0.70. All of the factor loadings were above 0.65,
and KMO >0.55.

Step 4. Online study
Methods. To test the reliability of multisensory perception and positive emotion, the same items were measured. The main aim was to investigate the sensory
perception (visual, haptic) and positive emotion of textiles in apparel e-customization. Data collection was
performed on cleaned MPPEMIS scales for visual perception (e.g., transparency, brightness, dimness), haptic
perception (e.g., comfortable, coarseness, softness), and
positive emotion (e.g., excitement, attractive, pleasantness). Additionally, the MPPEMIS scale was adopted
to test the relationship between the factors, attitude,
and intention. Factor analysis and correlation analysis
were adopted in the data analysis.

In online shopping, perceived aesthetics (e.g., colors,
graphics, images) contribute to the perception of look
and feel, which inﬂuences the measurement of perceived
information quality and consumer satisfaction.75 To
measure attitude, the variables were adopted from
San-Martin and Lopez-Catalan (2013) and Veljko and
Zoran (2017).10,76 To measure the consumer’s intention
to continue using an e-customization system, the
authors relied on previous research.77–79 The item constructs are presented in Appendix 3. The items were
rated according to a ﬁve-point Likert scale ranging
from ‘‘1 ¼ strongly disagree’’ to ‘‘5 ¼ strongly agree.’’
The participants were asked to operate the apparel
e-customization system prior to taking part in the
online study. They were asked to select and adopt
more than two diﬀerent textiles in the e-customization
system. There was no time limitation on their experience.
Once the participants had ﬁnished their e-customization
experiences, they were asked to complete the online
questionnaire.
A total of 450 participants took part in the online
study. After deleting the incomplete samples, 444 valid
samples were analyzed. Table 4 shows the demographic
information of the participants.
Results. The reliability and validity of the MPPEMIS
items (visual, haptic, positive emotion) was tested.
The composite reliability (CR) needed to be above 0.7
and the average variance extracted (AVE) should be

Table 5. Reliability and validity testing of the online study

Visual

Haptic

Positive emotion

Attitude

Intention

MPPEMIS item scales

Cronbach’s alpha

KMO

CR

AVE

Factor loading

r

Transparency
Brightness
Dimness
Comfortable
Coarseness
Softness
Excitement
Attractive
Pleasantness
ATT1
ATT2
ATT3
ATT4
IN1
IN2
IN3
IN4

0.924

0.764

0.951

0.763

0.950

0.775

0.950

0.864

0.904

0.749

0.905

0.760

0.924

0.859

0.924

0.754

0.923

0.851

0.925

0.756

0.782
0.785
0.812
0.924
0.940
0.938
0.751
0.772
0.776
0.650
0.718
0.714
0.759
0.684
0.788
0.820
0.844

0.773***
0.728***
0.743***
0.903***
0.930***
0.952***
0.707***
0.752***
0.714***
0.715***
0.736***
0.735***
0.757***
0.712***
0.748***
0.742***
0.739***

Pearson correlation; *indicates significance at p  0.05; **indicates p  0.01; ***indicates p  0.001. Extraction method: principal component analysis;
rotation method: Promax with Kaiser normalization; Rotation converged in six iterations.
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Table 6. Correlations between variables
MPPEMIS

Attitude

Intention

Visual
Haptic
Positive emotion

0.748*
0.330*
0.723*

0.641*
0.280*
0.692*

Pearson correlations: *indicates significance at p  0.001.

above 0.5.73 Table 5 shows the reliability and validity of
the items. The items are correlated with the MPPEMIS
with a measurement of p  0.001. All factors loadings
were above 0.7. After testing the reliability and validity of the 17 items, the MPPEMIS was proved to
be valid and reliable on items and scales in apparel
e-customization.
The correlations of the variables are tested and presented in Table 6. All coeﬃcients were signiﬁcant
(p  0.001), which indicates signiﬁcant relationships
between MPPEMIS, attitude, and intention. Therefore,
visual perception, haptic perception, and positive emotion were correlated with the consumers’ attitudes and
intentions in e-customization.

Discussion and conclusion
The MPPEMIS was developed and explored in the
ﬁeld, in the laboratory, and in an online study. In the
ﬁeld study, 30 words qualiﬁed for the three scales, however, after reduction and scale cleaning, 15 items were
kept. In the laboratory study, nine items were proved
and kept for the three factor scales (visual, haptic, and
positive emotion). In the online study, there was a positive relationship between the factors and attitude and
the factors and intention.

Contribution
In the present study, semantic perception words
(visual, haptic) and positive emotion words were collected and cleaned to ensure that they could be easily
understood by consumers. This study proposes that
multisensory perception (visual and haptic) and positive emotion mixed scales can be adopted in apparel
e-customization to improve recommendation information and online service quality. The quality of personalized services leads to positive attitudes and
presumably increased purchase intention among consumers. Of particular interest is the role of the
MPPEMIS as a core construct in attitude and intention. The ﬁndings also showed that both haptic and
visual perception are important when shaping consumers’ attitudes and intentions, supporting the ﬁndings of Vries et al.80

With regard to positive emotion, the results show
that when easily understood items are provided to consumers, their attitudes and intentions tend to be positively inﬂuenced. This suggests that consumers with
positive emotion will display purchase behavior. It is
evident that strong positive emotion and multisensory
perception are likely to exist in this case because of the
e-customization experience. Therefore, the MPPEMIS
helps to examine marketing activities and to assess
positive emotion and multisensory perception in apparel e-customization experiences.

Theoretical and managerial implications
Previous studies have explained modularization in
apparel e-customization systems and information ﬂow
approaches,5,6 thus neglecting the validity of recommended information and item scales. In line with
Haase and Wiedmann,12 ﬁndings indicate that
perceived positive emotion and perception positively
inﬂuence shopping attitude and purchasing intention.
Additionally, although personalized information is
recommended in e-customization,81 consumers’ acceptance may be inﬂuenced by other factors as well, such as
their acceptance of the recommending information.82,83
This study also supports and develops the ﬁndings of
Gussen et al.,84 who suggested that development of perception scales may be appropriate for perceived quality
in robot-supported systems. The ﬁndings enrich the literature on apparel e-customization and online shopping via exploring and testing mixed item sets of
multisensory perception and positive emotion.
The ﬁndings of this study can be adopted by marketers
and managers in order to support their online services and
so enhance the quality of personalized customization, and
hopefully increase purchase behavior. The items of visual
perception, haptic perception, positive emotion are supported by easily understood words that can recommend
more valid information to consumers than description of
the purely physical attributes of apparel. Consequently,
retailers and managers need to consider the acceptance of
item scales. A mixed item scale is of the utmost importance in the modularization of e-customization systems
to enrich the informative quality and interactive eﬀects.
The results may provide useful information regarding the
recommended approaches for marketers and managers
who should adopt easily understood words to maintain
consumers’ interest and to give them pleasure during
e-customization.

Limitations and further research
Due to the limitations of this paper, future studies
should consider the following suggestions. First, this
paper was limited by the mixed item sets of
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multisensory perception and positive emotion. Further
research should be carried out both the perceptions and
multiple emotions of textiles and/or scenarios, and also
on the mixed items of characteristics and styles of apparel. Second, the paper was limited by the number of
item scales. Multisensory perception (e.g., visual,
haptic, auditory) and emotions (e.g., positive, negative)
can be explored in order to enrich the item scales for the
apparel e-customization system. Third, the participants
in this study were similar to each other in age and other
characteristics. Further research should be extended to
diﬀerent countries or areas. Other languages should be
considered in the development of item scales to contribute to e-marketing around the world. Finally, this study
provided an insight into multisensory perception and
positive emotions in e-customization and marketing
strategies and how these relate to attitudes and intentions. Further research could be conducted to test the
relationship between multisensory perception, repurchase intention, negative emotions, perceived risk,
and e-trust so as to contribute to e-marketing services.
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Appendices
Appendix 1. Ninety words collected from dictionaries, books, and English fashion magazines
Collected words
Aesthetic
Euphonic
Comfortable
Excitement
Firmness
Durableness
Eye-catching
Brightness
Elegance
Favourite
Naturalness
Sweetness
Sadness
Angry
Upsetting
Aggressiveness
Worrying
Satisfying

Attractive
Pleasurable
Handy
Appetizing
Popularity
Good color
Simpleness
Fantasy
Pop
Common
Dimness
Casual
Cheerfulness
Dismaying
Perplexing
Generous
Hesitation
Relaxing

Beautiful
Harmonious
Smoothness
Funny
Fashionable
Brightness
Luxurious
Transparency
Romantic
Deep
Coarseness
Hardness
Delightfulness
Ugly
Anguish
Peacefulness
Zealous
Spiky

Pretty
Melodic
Temperate
Gentleness
Good style
Unhappy
Unique
Warmness
Brilliant
Coldness
Happy
Brilliant
Depressed
Passionate
Gloomy
Frightened
Dubious
Gladness

Stylish
Sonorous
Well-shaped
Softness
Amazing
Pureness
Pleasantness
Thickness
Heaviness
Personality
Classic
Romantic
Lively
Friendly
Tiredness
Anxiousness
Keen
Dryness

These words were collected to describe visual perception, haptic perception, and emotions.

Appendix 2. Thirty qualified words after rated by two-rating scales
Scale and item pool
Visual
Transparency
Thickness
Haptic
Comfortable
Coarseness
Positive emotion
Aesthetic
Pleasantness

Brightness
Firmness

Dimness
Hardness

Temperate
Brilliant

Well-shaped
Eye-catching

Heaviness
Naturalness

Smoothness
Gentleness

Softness
Dryness

Warmness
Coldness

Attractive
Excitement

Beautiful
Favourite

Pretty
Passionate

Delightfulness
Happy

Appendix 3. Constructs adopted in measurement
Construct
Attitude
ATT1 – I am quite satisfied with m-commerce services.
ATT2 – My purchase expectations have been fulfilled.
ATT3 – My experience with using m-commerce is positive.
ATT4 – Broadly speaking, I am satisfied with the way in which my purchase has been handled over the mobile phone.
Intention
IN1 – I intend to use this kind of web site in the future to create my clothing.
IN2 – I would use online customization for clothing if it was available.
IN3 – I intend to learn more about this kind of website.
IN4 – I am very much interested in this kind of website.
ATT ¼attitude; IN ¼ intention. ‘‘m-commerce’’ is defined as purchasing and/or selling products and services by means of a mobile device.85,86

