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Abstract

The following bachelor thesis was written by two new students from New Media
Design in Jönköping University.

The research background of this thesis is based on the increase in user demand for
e-commerce product information acquisition. The use of 3D product display methods
on e-commerce websites has become a web design trend. At the same time, the
COVID-19 outbreak has reduced the frequency of people going out worldwide, some
brands have to hold events such as product launches online, among which are the
applications of 3D elements. It can be seen that 3D product display is the development
trend of e-commerce websites in the future. This thesis focuses on the uniqueness of
3D merchandise displays and how these unique characteristics stimulate consumers to
purchase.

The research uses a combination of qualitative and quantitative research methods
based on theoretical framework and literature review. After analyzing quantitative
research data and questionnaires, key answers are determined, and then in-depth
interviews are conducted on specific questions.

The study found that 3D product display can bring users a more natural and realistic
online product experience through more novel operations and visual experiences. 3D
elements make online products be more three-dimensional, enrich product details, and
improve the visual error caused by 2D online products to users, thereby bringing users
a better online product experience. The research also found that Compared with the
traditional two-dimensional pictures to display products, the 3D display can more
truly reflect the characteristics of the products in e-commerce and show the details of
the products, so that users can obtain the relevant information of the products in detail
and efficiently, thus improving the purchase intention of users for the same product.

Therefore, this paper points out that in the future development of e-commerce web
design, 3D models to display goods are still a general trend. For e-commerce
merchants, it is necessary to invest more time, money, and human resources in this
field to make 3D product display more familiar and efficient; For web designers, it is
also worth thinking about how to use 3D technology to create a more immersive web
browsing environment for users. AR and VR technology may be feasible.

Keywords: 3D product display, web design, online product experience,
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1 Introduction

3D vision has been produced before the invention of computers. Mathematics and
geometry can accurately track distance and position to produce three-dimensional
figures. Mathematical ideas are the basis for the generation of 3D graphics. The world
analytical geometry (coordinate geometry) proposed by Rene Descartes could
accurately track distance and position in the 1600s. In the 18th century, James Joseph
Sylvester invented matrix mathematics that enables computers to generate images. In
the beginning, these mathematical theories and research were mainly used in the
military and science. Later, people merged it with art and produced a new system
called "perspective", which is the product of the continuous development of realism.
The emergence of perspective allowed more and more people to come into contact
with the concept of 3D. 3D is fundamentally based on the geometry of triangles,
which are built on straight lines and composed of points. It is worth mentioning that in
3D computer graphics, the more invested, the more real it will be, the higher
credibility, the user experience will be better. Besides, the research of Jon (2013)
shows that computer power has increased exponentially, which has democratized
computer graphics and provided a foundation for 3D graphic design and exploration.

A computer scientist Tim Berners-Lee researched and produced world wide web in
1989-1990. Since then, the worldwide has rapidly occupied the global communication
landscape, more and more online information, business, and entertainment industries
have emerged on the Internet, and the commercialization of website development has
continued to increase. The foundation of website development is to establish layout,
readability, and usability, and user experience becomes one of the standards of
judging website quality. According to Lucian, Anna, Mary, and Victor (2015), time,
concentration, curiosity, and sense of experience in website design are identified as an
important predictor as the user’s, and the visual attributes of the website will affect the
emotional response of users.

Nike is an example of the use of 3D graphics in a web solution. Because Nike attaches
great importance to user experience and personalized marketing, they analyze big data
and about consumers to conduct customized marketing to different target groups. The
embodiment of this marketing model on its shopping website is to use computer 3D
technology to generate 3D graphics of sports shoes, allowing users to match colors to
achieve personalization. 3D visualization graphics are not only used in private
customization but also in some sales platforms, such as the online shopping interface
for IKEA, it makes the sales model more personalized by allowing users to try the 3D
placement and matching of furniture in the space independently.

When consumers choose furniture, space is one of the important factors to be
considered. Although 2D product images can satisfy most of the product information
that customers want to know, how the placement and color of furniture look in the
space is far from enough to rely on customers' imagination. 3D product displays can
solve these problems well. In addition, the material and texture of the product can also
be clearly displayed through the 3D model. Take IKEA's 3D product display interface
as an example. Consumers can independently place furniture in virtual space,
simulating the real space, so that consumers can more accurately select products,
thereby achieving democratization, personalization, and improving customer
satisfaction and loyalty, forming a virtuous circle of brand marketing. IKEA's 3D
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product display page achieves this, they call it "design your own space". Consumers
can choose the product in the list and place it in any position in the virtual space and
can adjust the product placement in 360 degrees. However, due to technical
limitations, consumers can only interact in one virtual space and cannot switch
between different spaces. The products provided in the list also have limitations, not
all products. But compared to traditional 2D picture display, to a certain extent, it does
enhance the user's interactive experience and achieve personalization.

Its main function is that users can freely switch the viewing angle and interact through
the right mouse button or screen sliding. The advantage is that the user can clearly and
accurately view products and product details in 360 degrees. Potenziani, Dellepiane,
Callieri and Scopigno (2018) pointed out the limitations of the 3D product display
model in the development. Due to the wide range of target groups and the complexity
and uniqueness of the 3D user interface, many evaluators are required. Xing, Bo,
Feng, and Matteo (2019) also support this view，they believe that using controlled
experiments to replace audience views can quantify potential benefits. One of the
reasons for the increasing use of 3D product display methods in e-commerce websites
is the development of computer technology. Doug, Ernst, Joseph and Ivan (n.d.)
believe that an important prototype of 3D user interface is WOZ prototype, which is
designed to be intelligent or high-fidelity controlled by a person, which has a positive
effect on the realization of 3D interactive technology and user interface.

Image 1&2

Image 3
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Image 4

1.1 Problem statement

The flat display mode of two-dimensional pictures in e-commerce is well known to
us, but it has the disadvantage of poor interactive experience (Yang & Lee, 2008).
Klein (2003) pointed out that integrating 3D technology into e-commerce product
displays can give full play to the effects that the original e-commerce display can't
achieve and can display through computers and mobile phones as carriers' interaction
the show. Deepen the true e-commerce tradition. The display mode displays
e-commerce products more completely, and users interact with almost all senses and
3D product visualization (Klein, 2003). Guttentag (2010) stated that the ability to
provide more product information drives the commercial deployment of 3D in
marketing applications. It is also believed that multi-sensory experience can increase
consumers' confidence in product selection (Hoch and Deighton 1989).

With the rapid growth of the amount of Internet information, requirements of user
interaction experience and deeper processing of information have also rapidly
increased. Simple static pages to display product information can no longer meet this
requirement (Zuo & Zhao, 2011), and with dynamic web technology and network
databases. With the development of technology and the deepening of applications, a
new way of displaying enterprise product information with dynamic data updates and
three-dimensional interactive operations as the main features is gradually emerging.
Kang, Shin and Ponto’s (2020) research has proved that the display of products based
on 3D elements has played a great role in improving the performance of the website
and has brought huge commercial profits to the corresponding company.

The sudden changes brought about by covid-19 have made the entire physical
shopping industry feel a sense of crisis. Brands can no longer wait for customers to
visit and accelerate their digitalization at an unprecedented pace. Even many top
fashion brands were forced to make changes and started launching 3D fashion shows
based on their shopping websites (Lee, 2020). However, 3D modeling work is an
extremely complex process that requires a lot of energy and economic costs
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(Corvaglia, 2004). For shopping websites, the generated 3D model may not
necessarily meet the seller's requirements, especially when there are quite a few types
of products on the website (Visinescu, Sidorova, Jones, & Prybutok, 2015). Before the
3D model in the webpage has an actual impact on the customer's buying behavior, it is
not practical to assume the production cost is borne by the shopping website.

In summary, 3D product display makes up for the shortcomings of bad interactive
experience in the 2D picture plane display mode and brings more sensory experience
to consumers. Product display based on 3D models has great potential for
development in the commercial field but still faces many problems. Solving these
problems will benefit the user's visual experience, the website's economic benefits,
and even the entire web design field.

1.2 Purpose and research questions

According to the problem statement, regarding previous literature, scholars have
completely different conclusions on the use of 3D in websites; Visitescu, Sidorova,
Jones, and Prybutok (2015) believe that shopping websites with 3D factors are more
difficult for users to use; but Yang and Lee's (2008) research results, said compared
with 2D shopping websites, 3D shopping websites can have a more positive impact on
users. Corporate funding on 3D elements in their official websites has become vitally
important because of the effect of COVID-19 last two years. In 2020, affected by
COVID-19, consumers will visit products/brands online more than in physical
stores(Lee, 2020). 

The direction of this research is the online experience of 3D product display in
e-commerce. The research goal is to compare e-commerce merchants' products as 3D
virtual models with the traditional 2D display of e-commerce and summarize the
unique online experience that 3D product display can bring to users from the
perspective of multi-sensory. Then it further analyzes unique sensory experiences that
can increase consumers' buying confidence (Hoch and Deighton 1989) and encourage
them to purchase products.

The author mentioned the relevance of online product experience and user sensory in
Web design and said that 3D is a significant product display trend in e-commerce.
Still, there is a lack of research on 3D product display and user sensory experience.

Therefore, this article takes the online experience of 3D elements in shopping
websites as the research object, 
(1) Discusses the online experience that 3D elements in shopping websites bring to
users.
(2) Summarize and define the impact of 3D elements in web design on online product
experience.
(3) Provide a possible method for web designers to use 3D elements as a method for
product display on e-commerce sites

1.2.1 Research Questions

Therefore, in the first research question, the author hopes to compare the differences
between 2D and 3D display in e-commerce, study the uniqueness of 3D product
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display, and summarize the reasons why e-commerce platforms more favor 3D than 
2D：
1） Compared with 2D displays such as a photo or illustration, what unique
experience can a 3D product display in e-commerce bring to consumers?
User experiences are generally limited by the traditional 2D plane display, for 
example, it is difficult to view more details of the product. Doug, Ernst, Joseph and 
Ivan (n.d.) mentioned that the main function of 3D product display is that users can 
freely change their viewing direction while viewing product details. Customers can 
interact with the 3D products through mouse drag and screen sliding, which is a 
different user experience from 2D products. In this thesis, we will research what 
unique experience that 3D product display can bring to consumers.

In the second research question, the author wants to explore how the online 
experience of 3D product display stimulates consumers' desire to purchase and further 
summarizes its impact：
2）How can a 3D product display in e-commerce achieve the purpose of stimulating 
consumers' desire to purchase the product (by enhancing the online product 
experience)?

Stimulating consumers' desire to purchase is one of the goals of web design. By 
improving customers' online product experience, customers' satisfaction with products 
and their loyalty are improved. This is one of the ways to stimulate consumers to 
purchase. The customer's online product experience is a question that the authors plan 
to research.

1.3 Scope and limitations

This article's research scope is limited to the online product experience displayed in 
3D in e-commerce rather than the entire web page's design and structure. At the same 
time, this article will not involve overly complex user behaviors. The focus will be on 
the experience that 3D product displays can provide to users.

1.4 Disposition

The report will be structured into four sections. In the first section, the author will 
briefly introduce 3D product display and present the research question about 3D 
display and online user experience. In the second section, the research method and 
implementation are stated. The next section is theory framework and literature review. 
Finally, we will present the research results, draw conclusions, and discuss how 3D 
product display could enhance customers’ experience.
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2 Method and implementation

This study is called “multi-method quantitative research” because it did use a
combination of quantitative techniques when collecting data, that is, the use of
questionnaires. According to a study by Meetoo and Temple (2003), the term
"multi-method" refers to methods that integrate more than using data collection
techniques, which are also associated with analytical methods (that is, using the form
of interviews). Johnson and Onwuegbuzie (2004) mentioned in their research that this
research method has a broader, more inclusive, and paradigm nature. Therefore, in
order to make the research more comprehensive, the author chose a multi-method
quantitative study.

In addition to that aspect, the quantitative approach provides more comprehensive and
accurate results than the qualitative one as it incorporates answers from a bigger
sample size (Creswell, 2003).

2.1 Data collection

Data collection is divided into primary studies and secondary studies, in which the
primary data includes quantitative and qualitative methods.

2.1.1 The quantitative section

We decided to begin our primary data collection by developing and distributing an
online questionnaire for people with an online shopping experience to determine their
attitudes and opinions regarding 3D Web product presentations on shopping sites.
Using a questionnaire is an easy and fast way to get statistics, it could be standardized
and has scalability. Also, questionnaires could help collect data on a wide number of
phenomena. (Sukamolson, 2007). All subjects were right-handed and had normal
vision or corrected vision and were not color blind or impaired. We can quickly
analyze consumers' satisfaction with features such as the information display of 3D
products by conducting surveys. To gain a comprehensive understanding of
consumers' experience on shopping websites using 3D Web and obtain statistically
relevant opinions from surveyed consumers, we will design appropriate
questionnaires and use both structured and unstructured questions.

As for the questionnaire design, we will ask questions about the key research purpose
from multiple perspectives and in various forms. For example, when we want to know
what unique online product experience can a 3D product display bring to consumers,
we will ask these questions：
1）Compared with traditional 2D ，do you think 3D product display model can show
you more information about the product？
2）Compared with traditional 2D, what do you think of the different experiences of the
3D product display interface?

As for the counting of our questionnaire，considering that most of the questionnaires’
questions are to get the participants' love and acceptance of 2D and 3D webpage
features, so this thesis will use the Likert scale for scoring. Ankur and Dinesh (2015)
mentioned that the Likert scale requires participants to show their level of agreement
(from strong disagreement to complete agreement). The options provided by the
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five-point system can meet the final data analysis of the research question, so the
authors finally adopted the five-point Likert scale for scoring. At the same time,
follow the rules of the Likert scale，the questionnaire takes 50-100 questionnaire
samples for data analysis.

2.1.2 The qualitative section

To make our research more meaningful, we decided to conduct an appropriate number
of in-depth interviews according to the questionnaire survey findings to better
understand the attitudes of consumers and the reasons for their satisfaction or
dissatisfaction. We considered it would be better to try to interview customers of
different ages to obtain a more comprehensive understanding of the differences in
consumers' purchasing intentions between the two shopping modes. The purpose of
these interviews is to gain more personal insights, such as the motivation behind his
love of using 3D shopping sites and what specifically appeals to him. Interviews were
conducted separately, recorded verbatim, and then shared among team members. By
examining the transcripts of different interviewees and analyzing them, the main
characteristics that attract consumers are found.

2.1.3 Procedure of the study

Regarding qualitative research, authors interviewed some people spending a week
firstly, asked their questions and opinions on the questionnaire. The purpose of this is
to ensure the validity and reliability of the questionnaire. Since the questionnaire
research method does not require one-on-one conversations, authors send the
questionnaire to the chat group through social platforms. Since the questionnaire does
not involve the target population, authors need to investigate people of all ages, so
they have selected a few questionnaires that were distributed to chat groups of
different ages and backgrounds, and 101 survey results were collected within two
weeks.

Due to COVID-19, authors must consider avoiding the risk of COVID-19 infection
for all participants. Therefore, authors need to comply with the social distancing
regulations. All interviews are conducted through Zoom. The two authors selected 6
persons with unique opinions based on the last question in the questionnaire,
contacted them one by one and agreed on the time for an online interview. The entire
interview process was conducted in English, and the results of the study were retained
by means of written records. In order to ensure the privacy protection of the research
subjects, all research results and data are only used for this study and will not be
processed in other ways.

2.2 Data analysis
In this part, authors will present research data. They are divided into a quantitative
section and a qualitative section. The author will analyze the two parts in detail.

2.2.1 The quantitative section

In the data analysis section of the quantitative study, the authors will sequentially
describe the dimensions of our data analysis, research method for descriptive and
inferential statistical analysis based on theoretical framework and literature review,
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explain the rationale for the choice of t-test method， and finally present the research
hypotheses.

2.2.1.1 The dimensions of data analysis

In the quantitative part of the study, the dependent variable of our study is User
Online Shopping Experience. Based on the theoretical framework in the later section,
we split the dependent variable into several different dimensions (e.g., interactivity,
creativity, degree of information provided, etc.), which will be designed into the
questionnaire and reflected in questions 5, 6, 7, 8, 9, 10, 11, 12 and 14. Each of which
will be scored by the Likert scale and summed up to represent the user's online
shopping experience score. The independent variable for this study is the shopping
mode, which is a binary categorical variable (3D product display and 2D product
display).

2.2.1.2 Descriptive and inferential statistical analyses

For the quantitative data collected, descriptive and inferential statistical analyses will
be conducted. A statistical software platform IBM SPSS will be used. For the
descriptive statistics, histograms and pie charts will be used to describe the basic
information of the users (age, shopping experience, choice and preference of shopping
modes) and the comparison of their scores in each dimension under different product
display methods.

In the inferential statistics section, the linear analysis will be conducted on the
collected data, we chose paired t-test. Because the focus of the research is to judge
whether the difference between the two averages is obvious, which may be related to
certain characteristics.

Both t-test and z-test are commonly used when making statistical comparisons for
averages. The authors chose the t-test method for the following reasons: First,
paired-sample t-test/correlated-sample t-test is a statistical procedure used to
determine whether the average difference between two sets of observations is zero. In
a paired-sample t-test, in order to obtain paired observations, two measurements are
generally taken (Hsu & Lachenbruch，2005). Since this paper involves only one set of
samples and is measured twice. For example,  we ask the same questions for
comparison,” Does 2D product display allow you to truly understand the product?”
“Does a 3D product display allow you to truly understand the product?” What’s more,
the paired t-test division is a separate classification for t-tests which the z-test does not
have. It also pays attention to the sample variance and is more detailed. (Shiner,2004)
Second, although the z-test is more suitable for a large sample size(>30) it has been
shown that this is not a stereotypical requirement. There is no restriction in practice
fort- test when using SPSS(Meena, 2020).

Thus, the t-test method, which can compare the average of two data sets, is the most
suitable method for analyzing the problem in this article.
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2.2.1.3 Research hypothesis

Based on our preliminary literature review, questionnaire delineation dimensions, and
the theoretical framework that will be mentioned later， we proposed our research
hypothesis: 1. Compared with 2D display, a 3D product display in e-commerce could
bring a more unique and better experience to consumers; 2. 3D product displays
would score higher than 2D product displays on different dimensions of user
experience.

2.2.2 The qualitative section

For the qualitative part, the authors will analyze the content of the customer
interviews in an attempt to find commonalities in the interview data regarding the
advantages and experiences of 3D product display. Compared with quantitative
research, qualitative research places emphasis on an interpretive understanding of
meaning. It is also suitable for detailed and dynamic descriptive analysis at the
micro-level, which can expand and complement the quantitative found. Therefore, a
combination of quantitative and qualitative data analysis methods can help
comprehensively answer research questions (Chen, 1991)

2.3 Validity and reliability

In terms of validity, the design of the questionnaire in this study is based on the
theoretical framework; several dimensions of the dependent variable will be based on
the theories related to user experience as mentioned later, such as "User Experience
Elements" by Jesse James Garrett (2010), “Meaningful Customer Experiences
Factors” by Nathan Shedroff and Darrel Rhea (2005). Therefore, there is a study with
face validity.

As for reliability, We will select 10 participants for the pretest of the questionnaire, the
purpose is to investigate whether the questionnaire can be understood, and modify the
questionnaire based on their opinions to ensure the reliability of the questionnaire In
addition, in order to enhance the reliability of the questionnaire, it should also be
considered whether the respondent has actually used a 3D website. Therefore, the
authors put links which are the 3D website mentioned in this thesis at the beginning of
the questionnaire, in order to let the respondent feel the difference between 2D and 3D
more intuitively, and make reasonable answers to the questionnaire. In addition,
before the interview, each interviewee will also experience the 3D webpage really.
Since we determined the questionnaire, we won’t change it, all the processes will be
conducted by the two authors, to ensure that the measurement instrument and the
measurement method provide reliable results. The statistical inference section will be
conducted to determine the significance of data differences and to perform the sample
data reliability test. Confidence intervals for the sample data will be calculated at a
confidence level of 0.05.

2.4 Considerations

The main consideration of this study shall be the selection of the sample, we will
follow randomization to the maximum extent possible. The subjects should cover all
age groups, occupations, and shopping experiences to obtain a more comprehensive
understanding of the differences in consumers' purchasing intentions between the two
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shopping modes. Research ethics is also another important consideration, Regarding
the questionnaire design and the protection of interviewees, the authors will follow the
important provisions of GDPR to ensure that the questionnaire survey and interview
are conducted anonymously. The reason for not using the z-test in the selection of the
model for data analysis, despite the large sample size collected（>30）, was that the
t-test was more applicable and accurate because the data for the control group in this
study were from the same sample.
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3 Theoretical framework
This chapter will describe some theories used in this article that will be the theoretical
basis of this research, and the problem design of research methods will also refer to
the content of this part.

3.1   User online shopping experience

The famous American philosopher and educator John Dewey (1980) discussed in
detail the abstract and complex concept of experience from the perspective of Chinese
philosophy in his book "Art and Experience". Dewey believes that experience is
neither the subject's subjective cognition and feeling, nor an objective existence in the
general sense. It is the result of dynamic and continuous interaction when people meet
the environment. This extends the meaning of user experience.

User Experience (UE/UX) is the design concept that focuses on the subjective
feelings of users. In fact, the user experience is largely related to the user's
psychological subconsciousness. Under different user-defined situations, their
psychology will naturally form a set of self-assessing standards for evaluating a
product’s experience. These things completely start from the user's psychological and
conscious cognition (Daniel, 2000).

Although user experience has only received widespread attention in the Internet era, at
its root, user experience focuses on the relationship between people and the object
being acted upon. With the continuous development of ergonomics, human factors
engineering with broader connotations has gradually emphasized safety, comfort,
psychological feelings, usage scenarios, cultural backgrounds, and social contexts,
from individuals to groups, from physiology to emotions, and other comprehensive
factors. In the 1980s, user-centered design concepts emerged. A design consulting
company represented by Fitch and a comprehensive university represented by
Carnegie Mellon proposed and promoted "useful, easy-to-use and attractive" design
principles, which greatly promoted user experience research.

Norman's (2004) "Emotional Design" is representative of user experience design
principles. The book proposes three levels of experience, namely, instinct, behavior,
and reflection. Among them, the instinct layer precedes consciousness and thinking,
and is the basis for the formation of appearance elements and first impressions; the
cambium layer is the use process of the product, including functions, performance,
and usability. It emphasizes that the product meets the needs of users in terms of
performance. It brings fun to users during use; the reflection layer begins to pay
attention to the more advanced feelings of the product experience on the user’s
consciousness and emotions, including the users’ reflections on the thought and
meaning levels brought about by these feelings. In addition to Norman, Alan Cooper's
(2014) "The Essence of Interaction Design" unfolds design principles around user
experience; Jesse James Garrett (2010) puts forward in "User Experience Elements"
including strategic layer, scope layer, structural layer, framework layer and surface
layer as five-level elements.

User experience has been heatedly discussed and defined in many aspects, and it is
still a rather vague concept so far. But even if there is no consensus on the current
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definition, many people believe that user experience should not only be usability or a
simple user interface, but it is also a more complex concept. Firstly, the definition of
user experience is very subjective. And although from a third-party perspective, some
of the rules can be quantified, it is not a simple sorting, follow-up, and quantification
that can fully interpret the user experience. (Pine & Gilmore, 1999)

Consumption upgrades have prompted structural reforms in the industry. Consumer
behavior has changed from tangible products to the pursuit of the ultimate experience
(Pine & Gilmore, 1999). This has caused changes in commercial production, and
product design centered on user experience has quietly arrived. In this fast-moving
era, users and products should communicate more closely. The relationship between
products and users is not only about the use and being used, but more about
interdependence. A high-quality user experience can improve the occurrence of online
shopping behaviors (Yashmi et al,2020), obtain more customer resources in the fierce
market competition, and retain customers for a long time. In order to make the user
experience better and better, new e-commerce models such as social e-commerce,
mobile e-commerce, cross-border e-commerce, and 020 e-commerce are also
emerging. However, there is a phenomenon of differentiated expansion of user needs
and prominent personalized consumption. Security requirements, availability, and
richness of product or service information in the online shopping process make the
quality of user experience in the online shopping process directly affect online
shopping decisions. Therefore, whether it is to improve the marketing style, or to
improve the security of online transactions, improving the conversion rate of
e-commerce companies' online shopping by improving user experience has become
the top priority of the e-commerce industry. Richard Buchanan (1992) also proposed
research on behavior and service design in the famous "Wicked Problems in Design
Thinking'', and gradually developed to focus on how design thinking realizes the
wisdom of experience and human satisfaction in real situations（Richard Buchanan，
1992）.

3.2   Diversity of e-commerce product display

With the rapid development of the times, the current consumer trend has shifted from
"buying things" to "purchasing experience." Today, in a technology-based social field,
with the development of service economy and experience economy, comprehensive
development of user-centered experience economy (Corbitt, Thanasankit & Yi, 2003).
Design is no longer just about simple appearance and system changes, but more about
products and the related environment. They are connected, internal, interactive, and
broad. While meeting material and spiritual needs, products should also have the
ability to generate unknowns. The design process of designing with user needs as the
goal also pays more attention to user-centered. The concept of user experience runs
through the entire development process. In the smart era, product iterations or
innovative designs increasingly pursue personalization and user experience effects.
With the development of science and technology, the relationship between
human-information-system interaction and human-machine-environment interaction is
becoming more and more complex and changeable (Kerpen, Conrad & Wallach,
2020), and the requirements for user satisfaction are getting higher and higher.

Such rapid development of network technology has promoted the emergence of many
emerging network industries, especially the popularization and application of
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e-commerce (Gao, 2020), because of which the transaction of commodities has moved
from reality to virtual. The traditional two-dimensional product display system limited
only to text and pictures can no longer satisfy users with changing consumer
consciousness and diversified transaction forms (Verhagen, Meents, & Tan, 2006).
Because of this, 3D elements have begun to appear on major e-commerce shopping
websites. The product display field shows a high degree of popularity and application
trends.

3.2.1 The shortcomings of traditional 2D product display systems

The traditional two-dimensional product display system, which is only limited to text
and pictures, can also meet the basic needs of most products, but the product
experience that pictures can bring to customers is limited. It only stays in the
appearance and simple use of the product. If certain products with high authenticity
requirements, such as calligraphy and painting, handicrafts, (Zhang &Wang, 2011) are
displayed in this way, users cannot observe in detail and identify the authenticity of
them, which will reduce the user's desire to buy to a certain extent. Taking product
display in the furniture industry as an example, the two-dimensional display cannot
truly show the appearance and attributes of mahogany furniture products, nor can it be
interactively operated, so it is difficult to form a comprehensive understanding of the
products. And this defect also exists in the existing visualization theories and methods
that emphasize the static expression of design. Simply describing the relevant
information in a graphical form lacks interactivity and participation of users. It is
difficult to meet the user's deep-level emotional needs and creative thinking for
information in this situation (Sanyala & Hisamb, 2019). And ubiquitous
two-dimensional text and picture display methods weaken users' perception of the
entire product display scene.

3.2.2 The importance of 3D product display

Traditional graphic design mainly appeals to people’s visual experience and exists as a
flat two-dimensional image. This static information makes the audience independent
of the space environment, deepens the sense of distance between the audience and the
product, and is not conducive to the promotion of the product and the realization of
business goals. Besides, the improvement of consumer experience and trust can
promote the development of the online retail industry. Therefore, in order to gain
more attention from users, online retail companies are also trying their best to deliver
product information to consumers in various ways (Ellmers, 2006).

The continuous development and improvement of virtual reality technology make it
possible to solve this problem. The combination of three-dimensional display and
e-commerce will facilitate the comprehensive display of products, and users can also
have a deeper understanding of the product's internal information. Through
three-dimensional modeling, building a traditional display platform for
three-dimensional scenes to reproduce products may become the best way to display
e-commerce products (Chang & Huang, 2011). The product model is directly
displayed in the virtual space. The user can walk in it from a first-person perspective,
and control the model and view the model through a series of buttons such as rotation,
zoom, etc. This not only enables the user to fully understand the product-related
information but also can create a better user experience. In order to integrate the two
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concepts of user experience and three-dimensional display, the topic of the process of
experience is indispensable. Steve Diller, Nathan Shedroff, and Darrel Rhea (2005)
mentioned in the book " Making Meaning: How Success Businesses Deliver
Meaningful Customer Experiences'' two unique factors, experience incentives and
interaction, and three-dimensional elements are creating a good user experience and
motivating users. The sense of interaction has unique advantages（(Diller et al., 2008).

Three-dimensional displays in e-commerce are based on three-dimensional digital
models. This display method is made with three-dimensional model editing software.
The physical exhibits are transformed into three-dimensional digital models through
virtual reality technology, and then virtual scenes are built to form a complete
exhibition space. Through Web3D technology to realize the display in e-commerce,
users can freely view the appearance of the product (White, 2011). With buttons and
switching of display scenes, users can experience the functions of products. The
openness is greatly improved, and the freedom and interaction are enhanced.

Compared with the traditional two-dimensional picture display, it has the following
main advantages:

(1) More interactive. Users can freely enter the virtual three-dimensional display
space to view products through computers, tablets, etc. This display method
is more novel and interactive. The interaction between users and products can
well drive users' emotions and increase users' interest in displaying products(
(Cassandra et al., 2017)；

(2) Better experience. The three-dimensional display uses text and voice
commentary and one-to-one product three-dimensional scene display so that
users can get a better product display experience (Liu et al.,2018) and get
more emotional needs to enjoy.

(3) Better performance. Due to insufficient product information of traditional
two-dimensional picture display, the displayed party will therefore reduce
many potential customers. In the three-dimensional display, users experience
through virtual scenes, and users can intuitively feel the products they need
without leaving home. (Liu et al.,2018)

(4) More interesting. The display scenes that can be changed allow users to
experience and select products in the entertainment experience. (Li et al,
2011)

 

3.3   Unique experience brought by 3D elements in shopping websites

As an extension of the traditional physical display, the three-dimensional display
naturally includes the design elements and design principles of the physical display,
that is, exhibits, displays, and users. Because the three-dimensional exhibits are
virtual, the way of the display has a larger expansion space than the physical display,
and it can provide more types of display methods for different users. This concept is
extended to the field of e-commerce, focusing on users, using virtual reality
technology to perform artistic processing and display of products (Wu et al,2010).
Among them, three-dimensional elements play a huge role in different from the
traditional two-dimensional display form, bringing a unique experience for
consumers' shopping behavior on e-commerce websites.
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（1）  Show the theme more prominently
Whether in traditional display design or three-dimensional display design, display
theme design is always the basis of the whole process of design and display. The
application of three-dimensional elements can create a more unique atmosphere of
expression. During the display process, the product information and the corporate
design concept contained in it can be conveyed to users, which will encourage users to
have a strong interest in products and brands and leave a deep impression( Cassandra
et al., 2017).

Through the planning carried out around the product, the characteristics and uses of
the product itself can be enlarged and highlighted. The existence of three-dimensional
elements makes it possible for users to understand corporate culture and product
design concepts. For merchants, factors such as user population and fashion trends
can also be better considered. Multi-dimensional display methods can also focus on
the differences between similar products and highlight product characteristics
(Downing & Liu, 2011), and therefore it is more conducive to selecting the
advantages of products for display and publicity. In the three-dimensional display
scene, the performance, standards, quality, and efficacy of the product are better
displayed, and the basic parameters, function profile, brand culture, distributors and
other information of the product are better understood. The existence of
three-dimensional elements strengthens the promotion of the product, improves the
awareness of the product, and at the same time increases the market share of the
product (Hsu, 2011).

（2）  Emphasize user experience
In the three-dimensional display system, users dominate the virtual scene. The virtual
display system can create an immersive experience for the user. With on-the-spot
realism, the user can experience visual, auditory, and tactile simulations during the
experience. In addition, users can interact with virtual objects when they are active in
a virtual environment. After the virtual product makes corresponding dynamic
responses or actions, the user’s sense of realism and immersion are enhanced.
Secondly, the use of three-dimensional elements can also enhance the user's
interactive experience, that is, the interactive experience between the user and the
virtual product scene. The user interacts with the virtual product scene through input
devices such as keyboard and mouse, and can also interact with it through immersion
helmets and data gloves (Mathivanan et al., 2019). In this way, the user's experience
evaluation of the product is easier to obtain. It is worth noting that in such an
environment, the user's emotions will be affected by both the scene and the interactive
experience, which may become the top priority in the design of the 3D display
system. In addition, the addition of three-dimensional elements enables users to obtain
stronger association and reasoning abilities when shopping on e-commerce websites.
The user is completely immersed in the virtual scene, so close to the real environment,
will enhance the user's sense of reality and recognition of the product, and generate
new ideas and creativity.

（3）  Reflect the artistry of design
The three-dimensional display system itself has an artistic atmosphere in the
three-dimensional space, it is more artistically appealing due to the innovative artistic
expression forms and expression methods. As a process of product art re-creation, a

19



three-dimensional display can not only convey accurate display information to the
public, but also has visual beauty and endless imagination. In the three-dimensional
display system, the establishment of the three-dimensional product model, the
processing of the light-dark relationship of the product, and the environmental design
have been processed and created at the artistic level (Liu et al.,2018), which not only
reflects the integration of technology and aesthetics, but also a concrete manifestation
of the penetration of technology into art. Therefore, the artistry brought by the
integration of three-dimensional elements is a unique and charming presence in the
product display system. This artistry is mainly embodied through the creation of
three-dimensional models, light and dark light processing, and interactivity. In the
three-dimensional virtual space, expression techniques such as sculpture art,
perspective art, and composition art are used to cover the designer’s profound artistic
quality; in terms of light and dark light processing, the light in the virtual scene is
used to simulate the real light, and the texture is used to make it. The material of the
product shows the authenticity and artistry of the virtual product scene by processing
the relationship between light and dark; finally, as the biggest feature of the
three-dimensional display, the interactivity makes the transmission of information
more natural and real (Nilsson et al.,2015), reflecting the unique charm and artistic
connotation of the virtual exhibits.

The three-dimensional display of e-commerce is based on user experience as the
center, product display as the theme, relying on virtual reality technology, grasping
the design concept, and focusing on the artistry of design to finally achieve the goal of
winning users and expanding product sales. (Sukamto et al.,2020)

3.4   The possibility of using 3D elements in product display

This research intends to use the above analysis of the user's online shopping
experience and three-dimensional display system to provide meaningful guidance for
designers in the subsequent three-dimensional product display design; and by
comparing the differences and connections between 3D elements and traditional
pictures, text, and other elements, to explore the possibility of applying 3D elements
in product display. (Nilsson et al., 2015)

The complete e-commerce 3D display design process should include collecting and
analyzing the company's product design concepts, product characteristics, materials,
etc., and establishing the display design theme to display the product in an all-round
way; using 3D modeling technology, and texture mapping to enhance the user
experience;( Lacoche et al.,2014) using HDR panoramic scene design, UNITY3D
interactive design, etc. to enhance user emotional experience.

First of all, in terms of product expression, the establishment of the theme is very
important and runs through the whole process of design. By analyzing the corporate
cultural background, product characteristics, target user groups, product prices, etc.,
create a distinctive display effect that attracts users according to the characteristics of
the product. The three-dimensional display is an expression of space design. It is an
intuitive display form with a certain sequence and artistic image formed in a virtual
space. It is an artificial environment creation and art of space and site planning
(Nilsson et al., 2015). The three-dimensional display system in e-commerce can create
a communication intermediary between users and products, allowing users to place
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themselves in such a virtual display scene and feel the artistic charm of virtual space.
The space integrated with three-dimensional elements is equivalent to a container,
which can hold both "people" and "objects", create exhibition spaces, entertainment
spaces, etc. through different functions. Moreover, the constructed three-dimensional
display space environment can make people produce different psychological feelings
or deep, or broad(Li et al., 2011). This feature is also called "mental space". The
colors used in the display design should take into account the universal laws contained
in people's cognition of colors. By separately considering the subjective and objective
emotional effects of display colors on people, suitable colors are adopted for different
groups of people. As for the material design, it also occupies an important position in
the three-dimensional display design. It involves the color, material, and unevenness
of the model surface. The realism of the model can be improved by drawing the
texture map(Nilsson et al., 2015).

Secondly, in terms of interaction design and user experience, the interaction in the
three-dimensional display is between humans and virtual products, so the three
elements of the user, process and media must be considered. The users are those who
use the product and lead the entire interaction process. The media are computers,
tablets, mobile phones, and other devices, and they are also the feedback of interactive
behavior. The process is the flow of interaction between the user and the media, for
example, the user controls the TV through remote control. In terms of interaction
realization, the three-dimensional display can be realized through mouse or keyboard
interaction mode, multi-touch mode, voice interaction mode, and somatosensory
interaction mode. (Lacoche et al.,2014) As common input devices, the mouse and
keyboard were also first used in desktop 3D display systems. The use method of them
is already familiar to the public and has a wide range of applications. Therefore, this
interactive mode should be considered first in 3D display design. Multi-touch is also
called multi-point sensing. This method is used in many mobile phones, tablet
computers, and even many displays now. It allows users to zoom in, zoom out, move,
crop and other operations during the interaction. The mode has inherent advantages in
terms of interactivity, allowing more intuitive operation and observation of
three-dimensional display products. (Wang et al., 2010) Somatosensory interaction is
the action to apply somatosensory device sensors to recognize human actions and
convert them into action instructions. The behavior that realizes the interaction with
the computer is called somatosensory interaction. The use of operation methods that
are closer to actual user habits has also become the future development direction of
the 3D display. By adding real human actions to identify some behavioral operating
points, such an interactive method not only gets rid of the constraints brought by the
input devices but also greatly increases the user's sense of substitution. (Lacoche et
al.,2014)

Therefore, whether it is the breadth of product display themes, the diversity of product
expression methods, or the complexity of interactive behaviors, three-dimensional
elements play a more prominent role in product display in the e-commerce field.
Three-dimensional display systems have shown good commercial potential and
development prospects. A virtual three-dimensional space is simulated through virtual
reality technology, and the visual, auditory, tactile, and other sensory feelings
provided to the experiencer are simulated, allowing the experiencer to roam through
it, observing the objects in the space from various angles, and making the experiencer
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immersive. This makes up for the shortcomings of the traditional two-dimensional flat
display mode, deepens the original e-commerce traditional display mode, makes the
e-commerce product display more complete, and enables users to more easily
experience the various functions and features of the product (Nilsson et al., 2015).
This may be why the trend of 3D product display is more prominent in the field of
e-commerce.

22



4 Results

This chapter summarizes and analyzes the questionnaire data and interview feedback
information in combination with the research method. Provides corresponding
answers to the first and second research questions. The following is the specific
analysis part and the relationship between quantitative research, qualitative research
and results.

4.1.1 Questionnaire result (quantitative method)

In this project, it is necessary to apply the T-test statistical method to compare the
mean of different data to judge the user's preference for 2D and 3D display products.
Since most of the questionnaires are titled Likert scale, each individual in the sample
has been studied twice: the preference study on 2D and 3D display methods. The
analysis method mainly uses the paired sample T-test. Statistically, the paired T-test is
divided into two cases: a paired sample T-test and the other is a paired non-parametric
test. The main difference lies in whether the analyzed data present a normal
distribution. For non-normally-distributed data, the general statistical method used is
the paired sample rank-sum test. The size of the sample size determines the normal
test method, which is divided into Kolmogorov-Smirnov and Shapiro-Wilk tests. For
this project, the sample size is 101, which belongs to the Shapiro-Wilk normality test.
Therefore, the following paired T-test analysis is performed on the experimental data.

Since the questionnaire began to compare 2D and 3D in the fifth question, the paired
sample T-test method was used to analyze this question. The normality test of the
measured data should be carried out before the T-test. The Shapiro-Wilk test was
applied based on the small sample size, and the data obtained are as follows (Figure
1). Because the significance of both is less than 0.05, this data is non-normally
distributed. In this regard, the Wilcoxon signed-rank test of paired samples is selected
for difference comparison. The results (Figure2) show that from the progressive
significance of the bilateral value P=0.002<0.05, according to the level of α=0.05, it is
believed that the attractiveness of the 2D and 3D display methods to users is different.
The median of 2D attractiveness is 3.00, and the median of 3D attractiveness is 4.00.
A 3D product display to users is higher than the attractiveness of a 2D product display
to users.

Tests of Normality

koimogorow-smirnov shapiro-wilk

Stalistic df Sig Stalistic df Sig

5.1 When browsing
e-commerce sites, are
the products displayed
with 2D more attractive
to you?

.182 101 <.001 .913 101 <.001
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5.2 When browsing
e-commerce sites, are
the products displayed
with 3D more attractive
to you?

.226 101 <.001 .890 101 <.001

Figure1

Test Statisticsa

No.5 question in the questionnaire

Z -3.049b

Asymp.Sig.(2-tailed) .002

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks

Figure 2

Descriptive Statistics

N 25th Percentiles
50th(Media)

75th

5.1 When browsing
e-commerce sites, are the
products displayed with 2D
more attractive to you?

101 2.00 3.00 4.00

5.2 When browsing
e-commerce sites, are the
products displayed with 3D
more attractive to you?

101 3.00 4.00 4.00

Figure 3

In the same way, applying the above method to questions 6-10 and 11.12.14, it is
found that all the data are non-normally distributed, and there are differences in the
attractiveness of different dimensions of product display to users. Compared with the
2D merchandise display method, 3D generally gains the favor of users. However,
from the visual impact perspective, the attractiveness of different dimensions of
product display to users is basically the same (Figure 4).
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The 9 and 12 questions apply the Like Scale to explore users' satisfaction with the
product shopping experience and perception of shopping information in product
display in different dimensions. Based on the above analysis results, it is found that
the attractiveness of a 3D product display to users is higher than the attractiveness of a
2D product display to users. The visual impact and experience of 3D product display
on users are higher than that of 2D. Moreover, compared with the 2D product display
format, the 3D product display format allows users to have a more comprehensive
understanding of product information.

Descriptive Statistics

N 25th Percentiles
50th(Media)

75th

10.1 Do you think the visual
effects of 3D product
display can make you more
interested in the product?

101 3.00 4.00 5.00

10.2 Do you think the visual
effects of 2D product
display can make you more
interested in the product?

101 3.00 4.00 4.50

Figure 4

To investigate the attractiveness of different product dimensions to users, this
questionnaire uses the five-level Likert scale to conduct attractiveness surveys for
users. To put it simply, it divides the user's perception, perception, and concept of the
object into 5 degrees, that is, 1=completely disagree 2=disagree, 3=don't know,
4=agree, 5=strongly agree. In other words, the average score of all surveyed objects
can be regarded as the current status of users' views on this item. However, just
calculating the average score is not enough. Because in the 5 scales, a score of 3
indicates neutrality, a score significantly higher than 3 indicates approval, and a score
significantly lower than 3 indicates a negative attitude. If the average score is higher
than 3, then whether the high degree is statistically significant is the key to answering
the question. At this time, a one-sample T-test is needed to compare whether the
difference between the mean and 3 points is significant.

Based on question 3, a one-sample T-test is applied to analyze the user's use of 3D
pages to view products. Apply SPSS to select the one-sample T-test directly, and the
resulting chart is as follows.
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One-Sample Test

Test Value =  3

95% Confidence Interval of
the Difference

t df Sig(2-tailed) Media
Difference

Lower Upper

3. Have you seen 3D
solutions being used to
showcase products on
an eCommerce site?

1.439 100 .153 .168 -.06 .40

One-Sample Statistics

N Mean Std. Deviation Std.Error
Mean

3. Have you seen 3D solutions
being used to showcase products
on an eCommerce site?

101 3.17 1.175 .117

Figure 5

It can know from the chart that the data is not significantly significant, and the P
values are all less than 0.05. There is no significant difference between the user's use
of the 3D page to view the product and the 3 points. Users have a neutral attitude
towards viewing products on 3D pages and have no apparent preference.

For question 2, users use e-commerce website shopping frequency to perform a single
sample T-test to determine the user frequency range. Figure 6 shows that the P-value
is less than 0.05, indicating a significant difference between the user's website
frequency score and the score 3, indicating that users have an attitude toward this. As
the average value in the analyzed sample data is 3.31 points, which is 3 points higher
than the score, users use the website more frequently, generally multiple times a week
or multiple times a day.

One-Sample Test

Test Value =  3

95% Confidence Interval of
the Difference

t df Sig(2-tailed) Media
Difference

Lower Upper
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2. Do you often use
e-commerce websites
for shopping?

2.208 100 .030 .307 .03 .58

One-Sample Statistics

N Mean Std. Deviation Std.Error
Mean

2. Do you often use e-commerce
websites for shopping?

101 3.31 1.398 .139

Figure 6

In the same way, a one-sample T-test is also performed for question 13 to explore
whether comprehensive product information can more stimulate users' desire to buy.
Figure 7 shows that the P-value is less than 0.05. That is to say, the complete product
information has a significant difference with 3 points for stimulating the user's desire
to buy. The user has an attitude towards this issue, combining with the One-sample
statistical table, the average value is 4.03. It shows that comprehensive product
information will stimulate users' desire to buy, which is positive.

One-Sample Test

Test Value =  3

95% Confidence Interval of
the Difference

t df Sig(2-tailed) Media
Difference

Lower Upper

13. Do you think more
product information
could be able to
stimulate your desire to
buy?

9.571 100 <.001 1.030 .92 1.24

One-Sample Statistics

N Mean Std. Deviation Std.Error
Mean

13. Do you think more product
information could be able to
stimulate your desire to buy?

101 4.03 1.081 .108

27



Figure 7

To explore users' preferences of different age groups for 2D and 3D product display
formats, it decided to use the independent variable T-test. Before this, it is necessary
to test the normal distribution for the age groups who prefer 2D merchandise display
and the age groups who prefer 3D merchandise display. The conclusion is shown in
Figure 8. Since the sample size is 101, a small sample size, the Shapiro-Wilk test is
selected. The P-value is less than 0.05, which does not conform to the normal
distribution, and a non-parametric test, namely the Mann-Whitney test, is required. As
shown in Figure 9, the P-value is 0.234, which is greater than 0.05, so there is no
statistical difference between 2D and 3D product display formats for age groups.
Using the Mann-Whitney test to analyze, it can see that the display styles of different
dimensions of goods will not show significant differences for all ages.

Tests of Normality

4. When browsing
products, you would like
to use 2D product
images or 3D product
display methods？

Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

2D .379 37 <.001 .730 37 <.001

3D .419 64 <.001 .668 64 <.001

a. Lilliefors Significance Correction

Figure 8

Test Statisticsa

1. Your age is

Mann-Whitney U 1048.000

Wilcoxon W 1751.000

Z -1.190

Asymp .Sig. (2-tailed) .234

a. Grouping Variable : No.4

Figure 9
Finally, in question 15, the author wants to understand how users who tend to display
different products value when buying products. Since question 15 is a multiple-choice
question and question 4 is a single-choice question, it is necessary to use SPSS
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multiple response analysis combined with a cross-chi-square test to conclude. First,
perform multiple response analysis on the data, and then perform a statistical analysis
based on the different proportions of factors that users with varying styles of display
value when purchasing goods. Figure 10 below is based on the data made by multiple
response analysis, and then the cross-chi-squared analysis is performed on this, and
Figure 11 is obtained. The P-value is 0.976, which means that there is no difference in
users with 2D and 3D display tendencies when buying goods.

display methods important things in purchasing people

1 2D Visual presentation of the website 17

2 2D Smooth interface operation 22

3 2D Good communication with staff 22

4 2D Display products with multi-faceted and multi-info 22

5 2D Good after-sales service 24

6 3D Visual presentation of the website 45

7 3D Smooth interface operation 49

8 3D Good communication with staff 46

9 3D Display products with multi-faceted and multi-info 51

10 3D Good after-sales service 51

Figure 10

Chi-Square Tests

Value df Asymptotic
Significance(2-sided)

Pearson Chi-Square .474a 4 .976

Likelihood Ratio .479 4 .975

N of Valid Cases 349

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 19.01

Figure 11

In summary, authors use SPSS to conduct data analysis and confirms that 3D product
display is more attractive to consumers, 3D product display brings more visual
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stimulation to users than 2D, which can display products more comprehensively,
allowing consumers get more information through the screen, and more
comprehensive information can actively stimulate users' desire to purchase,
consumers prefer the operating experience of 3D product display than 2D. Consumers
are concerned about these five aspects, which are smooth interface operation, good
communication with employees, display of the versatility, multi-information of the
product and good after-sales service, because there is no obvious difference in the
statistics of the data results.

4.1.2 Interview result (qualitative method)

In terms of qualitative research, we have a total of six interviewees. They come from
different industries and are between 20 and 30 years old. The types of goods
purchased on the e-commerce platform include clothing accessories, daily necessities,
and pet supplies. In discussing the impact of 3D product display on their purchasing
decisions, they mentioned that the existing 3D technology on e-commerce platforms
could display the details of products, allowing consumers to obtain more detailed
product information through views rather than reading product descriptions. In
addition, the 3D display of goods can more realistically restore goods on the website,
reducing the adverse effects of factors such as plane photography composition and
color difference on the appearance of goods. The 3D display technology of products
reduces the interviewees' distrust of e-commerce goods display from two aspects,
making them feel more secure when buying.

Among the six interviewees, four mentioned that the lack of product details in the
pictures displayed on e-commerce platforms would hinder them from obtaining the
information they want to know, thus giving up the purchase of the product. The use of
3D technology to display goods can allow consumers to have a more intuitive grasp of
the goods they want to buy. Also, it avoids misleading consumers due to the
imbalance of the proportion of plane display or visual error and other reasons so that
consumers have more confidence in online shopping.

In this respect, interviewee A's answer was interesting and representative. The
interviewee is currently an undergraduate student and has about eight years of online
shopping experience. Recently, he likes to buy snacks and alcohol online, and
occasionally he also buys arts and crafts online. He said that when he buys food
online, the 3D product display may make him more hungry. Alternatively, when
buying wine, a 3D product display can directly show him the information he wants,
such as actual packaging and bottle design, which can make him feel secure. When
buying arts and crafts, he may forgo the purchase because he does not know the scale.
He may also hesitate if the artifacts do not show what they are selling for, like unique
details.

Subsequently, he said that a single 3D product model could not solve this problem.
Still, according to his experience, an e-commerce platform selling artworks restored
the entire physical store on the web page in the form of a 3D display, and people
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could see the interior. Every detail and every product can also form a reference to the
elements in the store. For him to browse this webpage, he can also accurately grasp
information such as product size.

In the last part of the interview, interviewee A talked about the existing 3D display
function that can meet his needs, but there is still room for optimization. First of all,
sometimes it is easy for him to drag the model with the mouse on the computer, but it
is challenging to operate on the phone, so his experience is different on different
devices. Secondly, compared to using traditional plane shots to display products,
using 3D models to display products has higher requirements for network loading
speed. Under poor network conditions, the loading time of 3D models is too long,
which will make him lose Patience. You may also give up the purchase. But no matter
what, in daily life, he prefers to use websites with 3D model displays to browse and
purchase goods because the 3D display of goods can bring him more information
visually, which is the result of other display methods that cannot bring to customers.

On the other hand, the 3D display pictures of goods on the e-commerce platform
vividly restore the appearance of the goods, which makes the goods more
three-dimensional and reduces the color difference. Have ten years’ experience in
online respondents B in the interview when it comes to their online shopping
experience: "When I buy clothes on the net, if thumbnail is beautiful, I will point in
browsing details, but if details page shows the figure in the composition of a picture
not good-looking, or someone comments feedback color distortion, will let me give
up buying." When asked about the impact of 3D product display on her online
shopping experience, she mentioned: "3D display can avoid the influence of other
factors in the view and let me see the appearance of the product more truly. Moreover,
it makes the product more three-dimensional and more like the product I see in daily
life. Compared with the traditional photos, it makes me feel more secure when
buying. "

When the author asked: "Is there a certain shopping platform that attracts you to
browse only through their display of products, and finally completes the purchase?" In
this question, respondent B mentioned a specific shopping software. She talked about
the product detail page of this software; the two-dimensional display image of the
product is the same as the thumbnail. They are all shot against a white background. In
addition to using multiple shooting images to display the product from different
angles, the detail page also has two functions: "3D space" and "AR try-on." The "3D
space" means that consumers can observe the product by sliding the screen, and the
3D model of the product in this function highly restores the product's actual
appearance. Another "AR try-on" is based on the "3D space", using AR technology to
enable consumers to experience products through mobile phone cameras. Respondent
B is very satisfied with these two functions. Even if there is no comment area on the
product detail page for consumers to refer to, B's purchase of the product he wants on
this platform will not be affected.
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From the first three parts of the interview, interviewee B is very concerned about the
authenticity of the product display in e-commerce, directly affecting her purchase
decision. The performance of the 3D show is better than the traditional shots. At the
end of the interview, Respondent B said: "I haven't seen the 3D display of products on
many e-commerce platforms. I hope that related technologies can make this type of
product display more popular. But I'm concerned about the 3D display of products.
The future development is very much looking forward to. On the basis that it can be
popularized, if there are more advanced technologies, such as AR or VR, I can
intuitively experience products on every commonly used website or app only through
the screen. It will be very convenient and attractive to have the same experience as
offline physical store shopping."

Image 5.  Words repeatedly mentioned by different interviewees in interviews
In general, the six interviewees believed that 3D product display could stimulate their
desire to buy to a large extent. They thought that the 3D presentation of products on
e-commerce platforms could display the products and their details and reduce the
picture and the elements. The physical error allows consumers to obtain sufficient
product information through the view. To increase the credibility of the display of
goods in the e-commerce platform, users feel more secure when consuming. At the
same time, it also reduces the possibility that consumers will return the goods when
they receive them because the goods do not match the pictures and improve their
satisfaction with the overall online shopping experience.

4.2 The relationship between theoretical framework and survey results

Through previous investigations in the theoretical framework, the author found that
the traditional display system limited to textual descriptions, plane shots, or vector
graphics can meet most of the product display needs, but the online product
experience that can be brought to consumers is limited. Consumers cannot observe
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and recognize the authenticity of online products in detail, nor can they interact with
each other. In this case, consumers' desire for information exploration cannot be
satisfied, and their perception of the entire product display scene is also greatly
affected. The margin is weakened so that consumers may abandon the purchase of the
product. In contrast, the 3D display of the product can make up for the shortcomings
of the traditional two-dimensional display. 3D models are used to display products on
e-commerce platforms. Consumers can view products through computers or mobile
phones and interact with online products by sliding the screen. In addition to
interactivity, the 3D display can more realistically restore products, reflecting the
product's performance, standards, quality, and efficacy, and consumers can better
understand the basic parameters of the product, function overview, brand culture, and
other information.

Summarizing the content of the theoretical framework, the author concludes that the
product 3D display is more interactive and authentic than the traditional
two-dimensional display, which can improve the user experience when browsing and
purchasing goods and can more efficiently obtain the information they want. In order
to verify these points, the author asked one or two questions in each aspect when
designing the questionnaire. The results of the questionnaire are also in line with our
expectations. For example, when asked about the 3D display and 2D display
authenticity, 70.29% said that the product 3D display could make them more truly
understand the product. In terms of interactivity, the vast majority of people think that
the 3D display method can bring them a novel operating experience, and they also
prefer this new operating method. Finally, when 16.83% of people remain neutral on
issues related to information acquisition, less than 10% do not think they can get more
comprehensive information in the product 3D display, and most people agree with 3D.
Show the comprehensiveness of the product information presented, and agree that this
can meet his needs for information display.

In answer to the last question of the questionnaire, some people gave more exciting
answers, such as mentioning the point of opposition to the theoretical framework:
"Using a 3D model for product display will make my user experience worse." This
caused the author. At the same time, to answer the research questions more clearly
and comprehensively and achieve the research goals, the author selected some people
for interviews. Many interviewees used their own experiences in real life as examples,
confirming that the 3D display of products has the advantages mentioned in the
theoretical framework, and these advantages can enhance their confidence and sense
of security in their online shopping experience, thereby also stimulating It also helped
their consumption in e-commerce. However, while affirming the advantages of
product authenticity and comprehensive information provided by the 3D display,
some interviewees denied that this display method could enhance users' online
product experience through novel interactivity. The reason is that 3D product displays
have a greater demand for network speed. Too slow network speed will cause the
loading of 3D models to freeze, and long-term waiting will make consumers lose
patience and give up buying their favorite products. Therefore, in terms of the
interactivity of the product 3D display, the author's survey results deviate from the
content of the theoretical framework, but this does not entirely negate the relevant
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views in the theoretical framework. It is just another attitude based on this viewpoint.
Therefore, the author can believe that the results of the research survey are in line
with expectations.
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5 Discussion

5.1 Result discussion

This thesis wants to explore the impact of 3D product display on user experience and
online product experience. According to the questionnaire statistics and data analysis,
3D product display is more able to allow users to truly understand products online,
and it also received positive feedback from users in terms of operating experience and
visual effects. The view of Steve Diller, Nathan Shedroff and Darrel Rhea (2005) is
that 3D elements are actively creating a good user experience, so this article in the
qualitative research section asks the interviewees in detail that 3D elements create a
better user experience, at the same time, 6 interviewees said that 3D product display
allows users to understand product information and details fully and is more natural
and real. It satisfies users’ imaginations of products, 4 of them said that they had
given up buying because of insufficient product information on the 2D product
display. In addition to a more realistic and effective way for users to understand the
product fully, more and more innovative operations increase the user's interactive
experience. On the other hand, Nilsson, Olsson and Bågmark (2015) mentioned that
interactivity makes the transmission of information more natural and real, so the
enhancement of the interactive experience is also one of the important reasons for
users to feel the 3D product display more real.

The view of Verhagen, Meents, and Tan (2006) is that traditional two-dimensional
product display systems can no longer meet user needs, because product information
limited to text and pictures does not match the ever-changing consumer awareness
and diversified transaction forms, so authors believe that it is meaningful to study 3D
product display in e-commerce websites. The author's original idea is that 3D product
display makes users favor three-dimensional product display through diversified
visual elements and an interesting operating experience. Theory and data research
confirms this view, but an interesting finding is that there are still a small number of
people who tend to use 2D websites because they believe that the information that can
be obtained from 2D product displays is sufficient for them. And to the last question
of the questionnaire, a person replied: "3D can more intuitively show the shape and
size of the product, but the texture still needs to be displayed in 2D detail. At the same
time, most of the 3D display interface is not smooth, and the interface freezes causing
the experience to decline. If it can operate more smoothly, and can zoom in to reflect
the details of the product, the effect will be better." This provides a new reference
direction for the future research and development of the industry, that is, retain the
benefits of 2D product presentation and combine with 3D, is it better to meet user
expectations?

The research shows that 3D product display is superior to 2D but also has limitations.
Two interviewees mentioned that although they prefer the operating experience of 3D
product display compared to 2D, due to the limitations of the network and technology,
In varying degrees, there have been phenomena such as unsmooth operation and
freezing, which caused the user's sense of interaction to decline, and then the user had
negative emotions about the online experience of the product, and the purpose of
stimulating consumption could not be achieved.
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Through qualitative research, Authors believe that it is a feasible method to apply VR
and AR technology for Web design and developing 3D elements displayed on
e-commerce websites. Because interviewee C mentioned that she thinks that the ideal
way of 3D product display in the future is to be able to freely operate the product
through the screen to achieve a fuller understanding of product performance. At the
same time, combined with the view of Lacoche et al. (2014), that is, by adding real
human actions to recognize certain behaviors for virtual operations, this interactive
method not only gets rid of the constraints brought by input devices, but also greatly
improves user online experience. In addition, interviewee A said: "In my shopping
experience, I have seen a shop make the entire interior design into a 3D display form,
so that people can see every detail of the interior and products, which impresses me."
Authors believe that 3D product display can not only be limited to a single product,
but also a reference and feasible method to design the entire store in 3D web pages,
there are answers to the third purpose.

5.2 Method discussion

As for the first research question, the author thinks that a large amount of data is
needed to answer it, so they choose the questionnaire survey. As stated in the second
part of the article, the questionnaire is a more inclusive and diversified research
method that can explore questions with more specific results and in more diverse
ways. DeFranzo (2020) also explained the advantages of this research method.
Therefore, consumers' satisfaction with products is something that every company
needs to care about, and a questionnaire is an effective way to obtain this information.
Researchers can use online surveys to get a wide range of data without wasting time
or effort. Then, according to the analysis of data, researchers can get a accurate result.

When authors design this questionnaire, to ensure the validity of the data, they must
consider that all questions can be understood and answered by the interviewee.
Therefore, the authors insert three links at the beginning of the questionnaire for the
respondents to experience the 2D and 3D display of the e-commerce platform, for
avoiding the situation that the respondents who participated in the survey have not
used the 3D display of the product. At the same time, it is ensured that the interviewee
easily and willingly answers each question. To achieve this goal, the author
interviewed a small group of people before the survey officially started, asked their
opinions on the content of the questionnaire, and then revised the content of the
questionnaire.

Regarding the interview structure, the authors set up four key questions with the
second research question as to the theme, but they did not decide in advance what he
would discover through this interview. The authors did not select the specific question
in the interview at the beginning. Specific problems will be based on the four main
questions and the interviewee's answers, but it does not have any guiding nature. An
interview outline based on semi-fixed questions can lead the interview in the direction
the author expects. Although the interviewees' gender, occupation, age, and online
purchase preferences are not the same, they all mentioned "full access to
information," "product details," and "three-dimensional" to varying degrees during the
interview process. "True" and other keywords gave the author's unexpected point of
view. For example, Respondent B said that he prefers to obtain product information
through vision rather than reading. This is more indicative of the e-commerce in
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e-commerce than the author's expected result. The importance of product display
images to consumers also provides a direction for future research.

However, the shortcomings of this research investigation are also prominent. Most of
the questionnaires filled in this time are Chinese, only a few Swedes and Russians,
and the six interviewees interviewed are all Chinese. Therefore, the research results
have a certain degree of geographical limitations.
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6 Conclusions and further research

6.1 Conclusions

As stated in the problem statement, due to the growth of the Internet, users’ demand
for information interaction and in-depth acquisition has increased. When traditional
2D product interfaces can not meet user needs, 3D product display methods are
gradually being used. At the same time, facing the impact of Covid-19 on physical
stores, brands must seek more attractive ways to display their products. For example,
Lee (2020) mentioned that many top fashion brands launched 3D fashion weeks based
on their shopping websites. Hochand Deighton (1989) said that multi-sensory
experience can increase consumers’ confidence in product choices. Klein (2003) also
pointed out that 3D product visualization can interact with almost all user senses.
Quantitative and qualitative research in the article also shows that 3D product display
can bring users a better operation and visual experience, thus, produce a better
interactive experience, enable users to obtain more real and comprehensive product
information, and minimize the disparity between online products and physical objects.
Increasing product credibility and consumer confidence in product choices, and
ultimately stimulating consumer purchases, at the same time, increase consumers’
loyalty to the brand.

6.1.1 Answers of research questions

1) Compared with 2D displays such as a photo or illustration, what unique
experience can a 3D product display in e-commerce bring to consumers?

As the author's quantitative research results mentioned in the chapter 4, 3D product
display can display products more comprehensively to users than 2D picture display,
allowing users to obtain more information only through the screen. At the same time,
3D product display has more operation possibilities; users can increase interaction
with the product through novel operation experience, and attract users to browse this
webpage to a greater extent.

2) How can a 3D product display in e-commerce achieve the purpose of
stimulating consumers' desire to purchase the product (by enhancing the
online product experience)?

The author obtained the following points through questionnaire surveys and
interviews: Firstly, the 3D product display can present products more realistic and
three-dimensional, closer to the physical appearance of consumers when they receive
the goods, which also provides consumers with an immersion shopping experience,
and is not available in most display methods currently used by e-commerce platforms;
secondly, 3D product displays can highlight product features, colors and features in
more detail, and avoid factors such as composition and light, so that consumers can
comprehensively avoid the interference to obtain the product information. The above
two points have improved consumers' trust and satisfaction with product display in
e-commerce, making them feel more secure during the shopping process.
Furthermore, 3D product display can reduce the possibility of consumers abandoning
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purchases because of the difference between the goods they received and the display
pictures.

6.1.2 Practical implications

This article is consumer-centric, investigating that 3D product display can become the
core factor of future development trends, and provides an important reference value
for the development and research of the web design of the e-commerce industry.
Research shows that consumers pay more attention to online product display
authenticity, effectiveness, and content diversity. The article also mentions that
technologies such as VR and AR can be used to further enhance the consumer's
interactive experience and provide feasible suggestions for the web design of
e-commerce platforms. At the same time, 3D technology is still immature. Studies
have shown that there are problems in 3D product display such as unsmooth operation
and complicated usage methods that are difficult to understand. This is an area that
needs to be improved in the future. The closer the 3D product display is to realism,
the stronger the sense of operation and interactive experience, the more people will
trust online products, thereby reducing the frequency of going to physical stores, thus
changing people's lifestyles, and social structure will be affected.

6.1.3  Scientific implication

First of all, the research results of this article affirm the necessity and significance of
continuous research on 3D technology. Secondly, it puts forward the existing technical
shortcomings. Because this technology ultimately serves users, the problems that
users put forward are the first problems that need to be solved by the science and
technology department. In addition to perfecting and modifying defects, the focus on
more complex 3D technologies such as VR and AR is also in line with user
expectations.

6.2 Further research

This article clearly points out the uniqueness of 3D product display compared with
2D. Among them, the interactive experience is the most concern by users. The 3D
product display method allows users to feel more operating experience. And more
operating experience gives users a better interactive experience so that users can feel
more authentic online products and more comprehensive product information, which
can get positive feedback from users, users trust online products better, and they will
have enough confidence in the behavior of buying goods. Therefore, on the basis of
the research results and conclusions of this article, others can study more in-depth
research questions focused on how e-commerce platforms can improve users' online
interactive experience, and what are the important factors that affect users' online
interactive experience.

39



7 References

Ankur, J. & Dinesh, K. (2015). Likert Scale: Explored and Explained. DOI:
10.9734/BJAST/2015/14975.

Alan, C. (2014). About Face: The Essentials of Interaction Design (4th ed.). America:
John Wiley & Sons.

Buchanan, R. (1992). Wicked Problems in Design Thinking. Design Issues, 8(2),
5–21.

Cassandra, C., Rudy & Kristin, D. M. (2017). Website quality impact on customers'
purchase intention through social commerce website. 2017 International Conference
on Information Management and Technology (ICIMTech), Special Region of
Yogyakarta, Indonesia, 2017, pp. 249-253, doi: 10.1109/ICIMTech.2017.8273546.

Chang, S. & Huang, S. (2011). "The study of an innovative 3D-image display system,"
2011 International Conference on Electrical and Control Engineering. Yichang,
China, 2011, pp. 6181-6184, doi: 10.1109/ICECENG.2011.6057362.

Chen Xiangming (1991). qualitative research methods and social science research,
Education Science Press Pub

Corbitt, B., Thanasankit, T. & Yi, H. (2003). Trust and E-Commerce: A Study of
Consumer Perceptions”, Electronic Commerce Research and Applications. Vol. 2, pp.
203–215. https://doi.org/10.1016/S1567-4223(03)00024-3CrossRefGoogle Scholar

Corvaglia, D. (2004, September). Virtual training for manufacturing and maintenance
based on web3d technologies. In Proc. of the 1st International Workshop on Web3D
Technologies in Learning, Education and Training (LET-WEB3D 2004), Udine, Italy
(pp. 28-33).

Creswell, J. W. (2003). Research design: Qualitative, quantitative, and mixed methods
approach. London: Sage.

Daniel, l. (2000). Understanding User Experience. WebTechniques, 5(8), 42–43.

Dewey, j. (1980). Art as Experience. New York: Perigee Books.

DeFranzo, W. by S. E. (2020, September 3). Advantages and Disadvantages of
Surveys. Snap Surveys Blog.
https://www.snapsurveys.com/blog/advantages-disadvantages-surveys.

Diller, S., Shedroff, N., & Rhea, D. (2008). Making meaning how successful
businesses deliver meaningful customer experiences. New Riders.

Doug, A., Ernst, K., Joseph, J. & Ivan, P. (n.d.). 3D User Interfaces. ISBN
0-201-75867-9.

40



Downing, C. E.  & Liu, C. (2011). Assessing Web Site Usability in Retail Electronic
Commerce. 2011 IEEE 35th Annual Computer Software and Applications Conference,
Munich, Germany, 2011, pp. 144-151, doi: 10.1109/COMPSAC.2011.26.

Ellmers, G. (2006). Reflection and graphic design pedagogy: Developing a reflective
framework to enhance learning in a graphic design tertiary environment.

Gao, J. (2020). Research on the Network Marketing Model of Agricultural Products
under the Background of "Internet +". 2020 International Conference on E-Commerce
and Internet Technology (ECIT), Zhangjiajie, China, 2020, pp. 212-215, doi:
10.1109/ECIT50008.2020.00055.

Guttentag, D. A. (2010). Virtual reality: Applications and implications for tourism.
Tourism Management, 31(5), 637-651. doi: 10.1016/j.tourman.2009.07.003

Hoch, S. J., & Deighton, J. (1989). Managing what consumers learn from experience.
Journal of Marketing, 53(2), 1. doi:10.2307/1251410

Hsu, H., & Lachenbruch, P. A. (2005). Paired t test. Encyclopedia of Biostatistics, 6.

Jesse, j. g. (2010). The Elements of User Experience: User-Centered Design for the
Web and Beyond (2nd ed.). CA: New Riders.

Johnson, R. B., & Onwuegbuzie, A. J. (2004). Mixed methods research: A research
PARADIGM whose time has come. Educational Researcher, 33(7), 14-26.
doi:10.3102/0013189x033007014

Jon, P. (2013). The History of Visual Magic in Computers, 12-35. Springer London
Heidelberg New York Dordrecht. ISBN 978-1-4471-4932-3.      

Kang, H. J., Shin, J., & Ponto, K. (2020). How 3d virtual reality stores can shape
consumer purchase decisions: The roles of informativeness and playfulness. Journal
of Interactive Marketing, 49, 70-85. doi: 10.1016/j.intmar.2019.07.002

Kerpen, D., Conrad, J., & Wallach, D. (2020). A FORMALISATION APPROACH
FOR COLLABORATIVE USER EXPERIENCE DESIGN. Proceedings of the Design
Society: DESIGN Conference, 1, 947-956. doi:10.1017/dsd.2020.312

Klein, L. R. (2003). Creating virtual product experiences: The role of telepresence.
Journal of Interactive Marketing, 17(1), 41-55. doi:10.1002/dir.10046

Lee, A. (2020, April 14). With the Coronavirus, Retail's tech future is now. Retrieved
March 15, 2021, from
https://wwd.com/business-news/technology/coronavirus-retail-tech-future-120356032
7/ 

Li-Fu, H. (2011). Internet marketing based on Electronic Commerce. 2011 IEEE
International Conference on Computer Science and Automation Engineering,
Shanghai, China, 2011, pp. 734-737, doi: 10.1109/CSAE.2011.5952607.

41

https://wwd.com/business-news/technology/coronavirus-retail-tech-future-1203560327/
https://wwd.com/business-news/technology/coronavirus-retail-tech-future-1203560327/


Liu, J., Cui, M. & Jia, L. (2018). Evaluation of user experience based 3D websites
using gray correlation analysis and AHP. 2018 14th International Conference on
Natural Computation, Fuzzy Systems and Knowledge Discovery (ICNC-FSKD),
Huangshan, China, 2018, pp. 1306-1309, doi: 10.1109/FSKD.2018.8687167.

Lucian, L.V., Anna, S., Mary, C., & Jones, V. R. (January 2015). The influence of
website dimensionality on customer experiences, perceptions and behavioral
intentions: An exploration of 2D vs. 3D web design. doi:
https://doi.org/10.1016/j.im.2014.10.005

Mathivanan, N. M. N., Ghani, N. A. M. & Janor, R. M. (2019). Analysis of K-Means
Clustering Algorithm: A Case Study Using Large Scale E-Commerce Products. 2019
IEEE Conference on Big Data and Analytics (ICBDA), Pulau Pinang, Malaysia, 2019,
pp. 1-4, doi: 10.1109/ICBDA47563.2019.8987140.

Meena, S. (2020, December 23). Hypothesis Testing: Difference between Z-Test and
T-Test. Analytics Vidhya.
https://www.analyticsvidhya.com/blog/2020/06/statistics-analytics-hypothesis-testing-
z-test-t-test/.

Meetoo, D., & Temple, B. (2003). Issues in multi-method Research: Constructing
self-care. International Journal of Qualitative Methods, 2(3), 1-12.
doi:10.1177/160940690300200301

Nilsson, M., Olsson, S. & Bågmark, P. (2015). Stereoscopic 3D to Reduce Product
Uncertainty in E-commerce.2015 48th Hawaii International Conference on System
Sciences, Kauai, HI, USA, 2015, pp. 497-506, doi: 10.1109/HICSS.2015.66.

Norman, D. A. (2004). Emotional Design. New York: Basic Books.

Perner L.  (2007).Consumer Behaviour. Marshall School of Business  University of
Southern California  Los Angeles

Potenziani, M., Dellepiane, M., Callieri, M. & Scopigno, R. (2018). Publishing and
Consuming 3D Content on the Web: A Survey. DOI: 10.1561/0600000083.

Pine, J., Gilmore, H. (1999). The Experience Economy:Work Is Theater & Every
Business a Stage. Boston: Harvard Business School Press.

Sanyala, S. & Hisamb, M. W. (2019). Factors Affecting Customer Satisfaction with
Ecommerce Websites - An Omani Perspective. International Conference on
Digitization (ICD), Sharjah, United Arab Emirates, 2019, pp. 232-236, doi:
10.1109/ICD47981.2019.9105780.

Steve, D., Nathan, S. & Darrel, R. (2005). Making Meaning How Success Businesses
Deliver Meaningful Customer Experiences. CA: New Riders.

Sukamolson, S. (2007). Fundamentals of quantitative
research. Language Institute Chulalongkorn University, 1, 2-3.

42

https://doi.org/10.1016/j.im.2014.10.005
https://doi.org/10.1016/j.im.2014.10.005


Sukamto, R. A., Wibisono, Y. & Agitya, D. G. (2020). Enhancing The User
Experience of Portal Website using User-Centered Design Method. 2020 6th
International Conference on Science in Information Technology (ICSITech), Palu,
Indonesia, 2020, pp. 171-175, doi: 10.1109/ICSITech49800.2020.9392044.

Verhagen, T., Meents, S. & Tan, Y. H. (2006). Perceived risk and trust associated with
purchasing at electronic marketplaces. European Journal of Information Systems, Vol.
15 No. 6, pp. 542–555. https://doi.org/10.1057/palgrave.ejis.3000644CrossRefGoogle
Scholar

Visinescu, L. L., Sidorova, A., Jones, M. C., & Prybutok, V. R. (2015). The influence
of Website dimensionality on customer experiences, perceptions and Behavioral
Intentions: An exploration of 2D vs. 3D web design. Information & Management,
52(1), 1-17. doi:10.1016/j.im.2014.10.005

White, M. (2011). Enhancing the user experience. In The Intranet Management
Handbook (pp. 153-158). Facet. doi:10.29085/9781856048965.015
Wang, C., Dai, J. & Wang, L. (2010). 3D Multi-touch recognition based virtual
interaction. 2010 3rd International Congress on Image and Signal Processing, Yantai,
China, 2010, pp. 1478-1481, doi: 10.1109/CISP.2010.5646357.

Wu, C., Xie, X., Yao, J. & Lin, C. (2010). A new 3D e-commerce platformdesign
pattern combining with Virtual Reality and VRML.2010 5th International Conference
on Computer Science & Education, Hefei, China, 2010, pp. 875-878, doi:
10.1109/ICCSE.2010.5593472.

Xing, L., Bo, H., Feng, Q. & Matteo, V. (2019). LIME: Understanding Commercial
360° Live Video Streaming Services.

Yang, H., & Lee, Y. (2008). Effects of challenges and skills On Flow-focused on a 2d
shopping mall and a 3D shopping mall. Journal of the Korean Society of Clothing and
Textiles, 32(4), 573-585. doi:10.5850/jksct.2008.32.4.573

Yashmi, N., Momenzadeh, E., Taghipour Anvari, S., Adibzade, P., Moosavipoor, M.,
Sarikhani, M., & Feridouni, K. (2020). THE EFFECT OF INTERFACE ON USER
TRUST; USER BEHAVIOR IN E-COMMERCE PRODUCTS. Proceedings of the
Design Society: DESIGN Conference, 1, 1589-1596. doi:10.1017/dsd.2
020.103

Zhang, G. and Wang, C. (2011). Research of Web3D-based ceramic products virtual
displaying platform. Proceedings of 2011 International Conference on Electronic &
Mechanical Engineering and Information Technology, Harbin, China, 2011, pp.
2974-2977, doi: 10.1109/EMEIT.2011.6023717.

Zuo, P., & Zhao, Y. (2011). A design of 3d modeling virtual fitting project for online
shopping. 2011 IEEE International Conference on Industrial Engineering and
Engineering Management. doi:10.1109/ieem.2011.6118244

43



8 Appendixes

8.1 Questionnaire
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8.2 Key questions of the interview

1. How old are you? What kind of industry are you in? How many years of
online shopping experience do you have, how much time do you spend
on online shopping every week, and how much money do you spend on
online shopping in a year? What type of products do you often buy on
online shopping recently?

2. When shopping online, what factors of product display will make you
abandon the purchase?

3. In your online shopping experience, can a 3D product display be
XXXXX (ask questions based on the above characteristics)?

4. At the end of the interview, what do you think about the existing 3D
product display on e-commerce platforms, what are your expectations
for the future development of this field, and how to optimize your
shopping experience in the future?
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