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Impact of 3-D Advertising on Product Knowledge, Brand
Attitude, and Purchase Intention: The Mediating Role of
Presence

Hairong Li, Terry Daugherty, and Frank Biocca

The conceptualization of a virtual experience has emerged because advancements in computer technology have led
to a movement toward more multisensory online experiences. Two studies designed to explore the concepts of
virtual experience and presence are presented, with the results largely supporting the proposition that 3-D adver-
tising is capable of enhancing presence and, to varying degrees, ultimately influencing the product knowledge,
brand attitude, and purchase intention of consumers. The marketing implications are immediate because the
ability to create a compelling virtual product experience is not beyond the current capability of interactive adver-
tising. By creating compelling on-line virtual experiences, advertisers can potentially enhance the value of product
information presented and engage consumers in an active user-controlled product experience.
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Internet advertising has evolved dramatically since its inception in 1994
when the first banner ads appeared on the Hotwired site (Adams 1995).
Although banner ads are still a dominant type of Internet advertising, their
share decreased from 56% of the total $4.6 billion Internet advertising
revenue in 1999 to 48% of the $8.2 billion in 2000. Furthermore, 2000
marked the first year in the United States that revenue from rich media
advertising was listed separately, accounting for 2% of the total ad revenue
(Interactive Advertising Bureau 2001). Rich media advertising is different
from conventional banner ads, in that it generally incorporates high impact
sound with video and is often more interactive (Rewick 2001). More re-
cently, three-dimensional (3-D) advertising has emerged as a new form of
rich media advertising (Mirapaul 2000) that enables consumers to inspect
products on the Web, much like they can in a retail store, for certain types of
products. More important, 3-D advertising can simulate a new consumption
experience—virtual experience.

Although the concept of virtual experience had been used in previous
research (Klein 1998), Li, Daugherty, and Biocca (2001) defined it as psycho-
logical states that consumers undergo while interacting with 3-D products
in a computer-mediated environment. McLuhan and McLuhan (1988) sug-
gest that, within any medium, there is a connection among the human mind,
the technology, and the environment that serves to immerse users. On the
Internet, consumers are able to experience psychological states because the
medium creates a sense of presence that results in augmented learning, al-
tered behaviors, and a perceived sense of control (Hoffman and Novak 1996).

A sense of presence is an important mediator in the formation of virtual
experience from 3-D advertising (Biocca, Li, and Daugherty 2001). Presence
is defined as the illusion of “being there” (Lombard and Ditton 1997; Steuer
1992) or an experience of being in an environment while physically situated
in another location (Witmer and Singer 1998). Researchers (Coyle and
Thorson 2001; Klein 2001) have recognized the relationship between pres-
ence and virtual experience and attempted to test it empirically. However,
the role of presence in generating virtual product experiences from 3-D
advertising remains unclear. Therefore, the purpose of this study is three-
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fold. First, we explore the properties of 3-D advertis-
ing and its impact on consumers through an elevated
sense of presence. Second, we explain how presence
mediates the formation of virtual experience. Third,
we test a set of hypotheses derived from the
conceptualization to advance the knowledge of 3-D
advertising in the area of electronic commerce.

Literature Review

Three-dimensional advertising is a new and inno-
vative form of interactive advertising that provides
prepurchase product inspection on the Internet using
3-D visualization technology to simulate real prod-
ucts. A simulated 3-D product may have many inter-
face properties. For example, shoppers may rotate it,
zoom in and out for inspection, animate features and
functions of the product, and even change the color or
contextualization with other products in different set-
tings (for a review of interface properties of 3-D prod-
ucts, see Li, Daugherty, and Biocca 2001).
Furthermore, marketers have the ability to utilize
these properties within banner ads, pop-ups, and prod-
uct Web sites to influence how consumers think and
feel about a product when interacting with it on the
Internet. The potential psychological impact of 3-D
advertising can be better understood with the theo-
ries of presence and virtual experience.

Presence

Although presence is often explored in the literature
of virtual reality, few media theorists would argue that
the sense of presence suddenly emerged with the debut
of virtual reality. The illusion of presence is a product
of all media (Reeves and Nass 1996), and virtual reality
is a medium that can generate the most compelling
sense of presence (Biocca 1997). Presence, also known
as telepresence, is an illusion of “being there” in a
mediated environment. Biocca (1997, 5.3) wrote,

When we experience our everyday sense of pres-
ence in the physical world, we automatically gen-
erate a mental model of an external space from
patterns of energy on the sensory organs. In vir-
tual environments, patterns of energy that stimu-
late the structure to those experienced in the
physical environment are used to stimulate the
same automatic perceptual processes that gener-
ate our stable perception of the physical world.

Previous research indicates that consumers feel a
sense of presence while interacting with 3-D products
in a non-immersive, mediated environment (Biocca
et al. 2001; Li, Daugherty, and Biocca 2001). Pres-

ence can be established for consumers when they are
interacting with either a virtual product or a virtual
environment. For example, when consumers surf
through the aisles of a virtual store, they may feel as
if they are walking in a conventional store and can
pick up a brand from a virtual shelf to take a closer
look by zooming in or rotating it as if they were examin-
ing the brand in a real store. Shoppers are likely to gain
a unique experience when they feel physically present,
because a virtual e-commerce environment is able to
simulate many of the same experiences as a real store,
with presence mediating the persuasive impact.

In a study designed to manipulate the sensory satu-
ration of a consumer’s visual perception, Kim and
Biocca (1997) were able to detect significant differ-
ences in confidence levels regarding brand prefer-
ences when viewers were watching television. More
specifically, the sense of presence resulted in a stron-
ger experience; viewers became more confident in their
attitudes toward the product information presented.
Kim and Bioceca (1997) concluded that the virtual
experience created by presence simulated a direct
experience, which resulted in increased persuasion. Li,
Daugherty, and Biocca (2001) reported from an explor-
atory study that participants expressed a natural and
physical sense of presence when they examined virtual
product representations in e-commerce settings.

Interactivity and Richness

Two media characteristics that have been identi-
fied as antecedents of presence are interactivity and
richness (Steuer 1992), which are core characteristics
of 3-D advertising. The concept of interactivity has
been explored in studies of computer-mediated com-
munications (Heeter 1986; Rafaeli 1985, 1988; Rice
1984, 1987; Rogers and Rafaeli 1985), the Internet
and virtual reality (Biocca 1992; Ku 1992; Newhagen
and Rafaeli 1996; Steuer 1992), and Internet market-
ing and advertising (Alba et al. 1997; Deighton 1996;
Ghose and Dou 1998; Hoffman and Novak 1996;
Peterson, Balasubramanian, and Bronnenberg 1997).
The construct of interactivity is considered a multidi-
mensional concept (Heeter 1986). Rafaeli (1985, 1988)
defined interactivity in terms of the responsiveness of
participants and the degree to which a communication
process resembles human discourse. The high relevance
of later messages to earlier messages is referred to as
“response contingency” (Alba et al. 1997), “message
tailoring” (Rimal and Flora 1997), and “mapping”
(Steuer 1992). Immediacy of response is considered an-
other dimension of interactivity (Ku 1992; Rice 1987),
though it is an intrinsic attribute of responsiveness
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itself. A communication process is perceived to be interac-
tive when responses are exchanged in real time (Newhagen
and Rafaeli 1996). Interactivity is also defined by the abil-
ity to select the timing, content, and sequence of a commu-
nication act within a mediated environment, which is a
form of user control. Steuer (1992, p. 84) simply defines
interactivity as “the extent to which users can partici-
pate in modifying the form and content of a mediated
environment in real time.” Three-dimensional adver-
tising is able to provide non-immersive user control
over many aspects of a simulated product.

Another intrinsic property of 3-D advertising is
media richness, which tends to enhance a sense of
presence. Media richness also is referred to as media
vividness (Steuer 1992). It means the intensity with
which a mediated environment is able to present in-
formation to the senses. Two aspects of media rich-
ness are sensory breadth, which is the number of
sensory dimensions simultaneously presented, and
sensory depth, which is the resolution of each percep-
tual channel (Steuer 1992). Breadth is a function of
the ability of a communication medium to present
information across the senses. For example, televi-
sion addresses both the audio and visual systems,
whereas radio addresses only the audio system. Thus,
television has greater sensory breadth. Depth refers
to the quality of information; an image with greater
depth is generally perceived as being of higher qual-
ity than one with less depth for both auditory and
visual representation. The premise of media richness
lies in the assumption that messages appealing to
multiple perceptual systems are better perceived than
are those that call on single perceptual systems and
that high quality messages are more effective than
low quality messages. Although this assumption should
be true in most cases, we cannot always assume that a
richer mediated environment is better. Therefore, it is
reasonable to speculate that adequate richness for a
given cognitive task is more important than excessively
low or high richness in 3-D advertising.

Virtual Experience

Three-dimensional advertising is able to generate a
virtual experience. Traditionally, product experiences
have been dichotomized as direct or indirect. Direct
product experience is the unmediated interaction be-
tween consumers and products in full sensory capac-
ity, including visual, auditory, taste and smell, haptic,
and orienting (Gibson 1966). Indirect experience can
occur from various sources (i.e., word of mouth, Con-
sumer Reports), yet the most prevalent form explored
in consumer psychology is advertising. Indirect expe-

rience offers a limited amount of sensory stimuli, and
consumers generally have very little control over the
content of any type of indirect experience from mar-
keters, other than to change the channel, flip the
page, or visit another Web site.

A virtual experience is a form of indirect experience,
because both are mediated experiences (Heeter 2000).
However, virtual experience tends to be richer than
indirect experience rendered by print ads, television
commercials, or even two-dimensional (2-D) images on
the Web. Li, Daugherty, and Biocea’s research (2001, in
press) indicates that virtual experience, as simulated
in 3-D advertising, consists of more active cognitive
and affective activities than 2-D marketing messages.
They attribute these psychological and emotional ef-
fects to the interface properties of 3-D advertising, as
well as to the psychological sensation of presence. The
relationship between presence and virtual experience
is presented in Figure 1. Two antecedents of presence
are media characteristics and user characteristics, and
presence has one consequence, virtual experience. These
relationships are reviewed in the next section (user
characteristics are not addressed in this study).

Impact of 3-D Advertising

The impact of 3-D advertising can be ascertained
from cognitive, affective, and conative dimensions
(Hutchinson and Alba 1991; Lutz 1975; Wright 1980).
As with traditional advertising, it is logical to assume
that the effectiveness of 3-D advertising should be
measured along these elements. Cognitive measures
are used to determine the ability of an advertise-
ment, physical product, or other marketing stimulus
to attract attention and ultimately generate product
knowledge. This element is fundamental in deter-
mining the amount of knowledge a consumer has for
a product and can be measured from actual knowl-
edge (recall) or perceived knowledge (self-reported)
(Bettman and Park 1980). Affective measures are
used to identify either established or created atti-
tudes from marketing or advertising stimuli, and at-
titude toward the brand serves as a commonly used
effectiveness measure (Fazio, Powell, and Williams
1989; MacKenzie and Lutz 1989). Conative measures
are used to anticipate a response behavior resulting
from a marketing or advertising stimulus. They gen-
erally involve some type of behavior intention, such
as searching for additional information or purchase
(Brucks 1985; Hoch and Ha 1986). The most widely
used conative measure in advertising effectiveness
research is intention to purchase (Andrews et al. 1992;
Beerli and Santana 1999).
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Figure 1
A Basic Model of Virtual Experience
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Hypotheses

Assuming personal preferences are held constant,
the research proposition is that consumers interacting
with products in 3-D advertising are more likely to
perceive a sense of presence, which results in a positive
consumer response as measured by increases in prod-
uct knowledge, brand attitude, and purchase intention.
Therefore, we propose the following hypotheses:

H1: Three-dimensional advertising will result
in a greater sense of presence than will 2-
D advertising.

H2: Three-dimensional advertising will result
in (a) greater product knowledge, (b) more
favorable brand attitude, and (¢) increased
purchase intent than will 2-D advertising.

Study 1

Research Design

To test the hypotheses, an experiment was conducted in
a laboratory setting in which each participant accessed a
product Web site via the computer. Each Web site repre-
sents an experience type: 3-D advertising for virtual expe-
rience and 2-D advertising for indirect experience.
Three-dimensional advertising was operationally defined
as a user-controlled product Web site in which consumers
may rotate, zoom in or zoom out, and move the product for
detailed inspection. In contrast, 2-D advertising was op-
erationally defined as a non-interactive, static product
Web site in which a photograph of a product is presented

for inspection, thus representing a standard indirect expe-
rience portrayed on countless e-commerce sites.

Participants

A total of 60 undergraduate students enrolled at a
major Midwestern U.S. university participated in the
experiment and were randomly assigned to the experi-
mental conditions. The use of a student sample was
deemed acceptable because of the nature of the study
and students’ literacy for the computer and Internet.
The sample consisted of 34 women (56.7%) and 26 men
(43.3%) with an average age of 21.6 years (SD=1.84).

Stimulus

To investigate the relative impact of both virtual
and indirect experience, the test product needed to
(1) be effectively represented in each type of experi-
ence, (2) require participants to engage in informa-
tion processing, and (3) stand for a brand of moderate
interest. The first parameter stems from the need to
minimize the differences between the stimulus mate-
rials to isolate the type of experience properly as the
influencing variable. The second parameter was nec-
essary to engage the participants in active processing
for evaluation of the test product. This is commonly
achieved in consumer behavior research by informing
participants that they will be asked to report their
opinions and thoughts upon completion of the study
(Kempf and Smith 1998). The final requirement was
important to minimize any preconceived response bias.
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Several products were evaluated and considered
(i.e., ring, watch, bedding material, computer, cellu-
lar telephone, headphones) prior to the selection of a
digital video camera as the test product. A digital
video camera was judged appropriate because it rep-
resents a high involvement purchase item that can be
evaluated using both experience attributes (e.g.,
weight, size, visual clarity) and search attributes (e.g.,
price, warranty, special effect features). In addition,
to increase the legitimacy of the study, a reputable
digital video camcorder company (Panasonic) was
identified in a pretest (n=76) as a neutral brand
against four major manufacturers (Sony, JVC, Canon,
and Sharp). Participants were asked to rate the per-
ceived quality of each of the digital video camcorder
brands using a seven-point scale (low quality/high
quality). Results showed that Sony (M=6.04, SD=1.03)
and Canon (M=5.16, SD=1.06) were perceived as the
two highest quality brands and Sharp (M=4.59,
SD=1.40) and JVC (M=4.33, SD=1.41) as the two low-
est quality brands, with Panasonic (M=4.88, SD=1.18)
between these two sets of brands.

Another step in developing the stimulus material
was to identify salient product attributes using a free
elicitation technique recommended by Fishbein and
Ajzen (1975) and commonly used in consumer re-
search (Kempf and Smith 1998; Smith 1993). During
a pretest, participants from the student population at
the same university were asked to write down the
most important product attributes they would con-
sider when buying a digital video camcorder. A total of
27 different attributes were identified, and the 5 most
salient were selected (price, size/weight, special effects,
quality, and ease of use) and combined with the com-
pany logo and slogan to construct the product Web site.

Two versions of the product Web site were created:
one representing 3-D advertising followed by an iden-
tical version that substituted 2-D advertising. The 3-
D advertisement contained specific interactive
features (move, rotate, and zoom in or out) previously
identified by research as creating an effective virtual
experience (Li, Daugherty, and Biocca 2001). Finally,
the message appeal was held constant across each
condition using an informative approach that framed
the identified salient attributes positively, such as
“crystal-clear detail” and “easy-to-use functionality.”

Procedures

The experiment began with a short survey designed
to collect background information on each participant.
Once the survey was completed, participants were es-
corted into a large laboratory and seated at a computer

station corresponding to the assigned experimental con-
dition. Participants were instructed that the purpose of
the study was to collect their evaluation of the product,
so they should thoroughly examine the Web site to
determine how they think and feel about the product.
For the virtual experience condition, brief navigation
instructions were given to explain how to rotate and
zoom in or out to examine the product. In addition,
evaluation times were held constant at five minutes for
each condition to prevent overexposure. Finally, par-
ticipants were told that, on conclusion of their evalua-
tion, they would be asked to complete a survey. This
served to prime participants to engage in cognitive
processing and is consistent with previous consumer
experience studies (Kempf and Smith 1998).

Dependent Measures

The dependent variables of the study (presence, prod-
uct knowledge, brand attitude, and purchase inten-
tion) were measured using semantic differential and
Likert-type items. Presence was measured using a short-
ened version of the Independent Television Commis-
sion-Sense of Presence Inventory (ITC-SOPI; Lessiter
et al. 2000). The ITC-SOPI is a self-reported, 44-item
Likert scale (strongly disagree/strongly agree) designed
to measure four dimensions of presence (physical, en-
gagement, naturalness, and negative effects). The scale
is used to measure presence across multiple types of
media and focuses on participant experiences within
the mediated environment. The first dimension, expe-
riencing a sense of physical space, corresponds with the
traditional definition of “being there” in the mediated
environment. Usually, this dimension is measured us-
ing 20 items, but only 14 were considered relevant for
this study. The 6 excluded items dealt with either so-
cial interaction or olfactory sensory experiences. The
second dimension, engagement, measures the inten-
sity and enjoyment experienced in the mediated envi-
ronment (18 items). The third dimension, naturalness,
taps into the sense that characters or objects are per-
ceived as life-like and real (5 items). Finally, the fourth
dimension, negative effects, explores the adverse physi-
ological reactions sometimes associated with the feel-
ing of presence, such as dizziness and nausea (6 items).
However, due to the absence of high-speed motion and
the limited range of sensory immersion when examin-
ing a standard computer display, it was determined
from previous research (Biocca et al. 2001) that no
negative effects are experienced in these experimental
conditions, so these items were excluded.

An established three-item scale was used to assess
self-reported product knowledge (Smith and Park 1992).
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Participants were asked to indicate their agreement
(strongly disagree/strongly agree) with statements re-
garding how knowledgeable they felt about the product
and the amount of additional information they would
need to make a purchase decision or a quality judg-
ment of the product. Although Smith and Park’s (1992)
original scale included a fourth item, previous research
has indicated low reliability, resulting in the exclusion
of the item in this study (Biocca et al. 2001).

Overall brand attitude was assessed using a pub-
lished scale (Bruner 1998) that asks participants to
indicate how they feel about the product using seven-
point semantic differential items (bad/good, unappeal-
ing/appealing, unpleasant/pleasant, unattractive/
attractive, boring/interesting, and dislike/like).

Purchase intention is a common effectiveness mea-
sure and often used to anticipate a response behavior.
The method of asking participants to evaluate an ad-
vertisement or product and then indicate an intention
is prevalent throughout the literature (Andrews et al.
1992; Beerli and Santana 1999). Thus, an established
four-item, seven-point semantic differential scale (un-
likely/likely, improbable/probable, uncertain/certain,
and definitely not/definitely) was used to measure the
likelihood that participants would purchase the evalu-
ated product (Bearden, Lichtenstein, and Teel 1984).

Results

Data Analysis

All the scales were tested for internal consistency
and a specified factor structure based on theory-driven
indicators using confirmatory factor analysis and found
to be unidimensional (Hunter and Gerbing 1982). Fur-
thermore, reliability assessment was conducted using
Cronbach’s alpha for each scale (presence-physical
M=2.52, SD=.82, a.=.90; presence-engagement M=2.59,
SD=.62, a=.87; presence-naturalness M=3.33, SD=.64,
a=.71; product knowledge M=4.10, SD=1.23, a=.78;
brand attitude M=5.13, SD=1.01, a=.91; purchase in-
tention M=3.11, SD=1.33, a=.90), and all exceeded the
generally accepted guideline of .70 (Hair et al. 1998).
Composite measures for each of the scales were then con-
structed to represent the multiple items and used in the
subsequent analysis to reduce measurement error.

Hypotheses Testing

To test the hypotheses, independent sample t-tests
were conducted that compared the mean differences
between the 3-D and 2-D conditions for each of the
dependent variables (see Table 1). Hypothesis 1 pre-

dicted that participants evaluating the 3-D interac-
tive product would experience a greater sense of pres-
ence than would those evaluating the 2-D static
product. The effects of user-controlled interactivity
and media richness from 3-D advertising showed sig-
nificant differences across all three dimensions of pres-
ence, in support of the hypothesis. Specifically,
physical presence (M=2.92), engagement (M=2.81),
and naturalness (M=3.51) were consistently higher
for participants evaluating the product in 3-D adver-
tising compared with the reported levels of physical
presence (M=2.12, t(59)=4.31, p<.01), engagement
(M=2.37, t(569)=2.87, p<.01), and naturalness (M=3.15,
t(69)=2.20, p<.05) in 2-D advertising.

The second hypothesis predicted that an increase
in presence would result in greater product knowl-
edge, brand attitude, and purchase intent. The re-
sults largely support this assertion; participants report
significantly higher values for product knowledge
(M=4.57) in the 3-D advertising condition compared
with in the 2-D advertising condition (M=3.63,
t(69)=3.15, p<.01). Likewise, participants indicated
more favorable brand attitudes for 3-D advertising
(M=5.40) than for 2-D advertising (M=4.85, t(59)=2.18,
p< .05). However, purchase intention was not signifi-
cantly greater for the 3-D (M=3.39) than the 2-D con-
dition (M=2.83, t(59)=1.66, p> .05).

Mediation Analysis

To determine whether presence mediates the rela-
tionship between the type of Internet advertising ex-
perience and reported product knowledge, brand
attitude, and purchase intention, a mediation analy-
sis was conducted as specified by Baron and Kenny
(1986). To establish mediation, the following must
hold: (1) the type of experience (3-D versus 2-D) must
positively affect the mediator (physical, engagement,
and naturalness), (2) the type of experience must posi-
tively affect the dependent variable (product knowl-
edge, brand attitude, and purchase intention), and
(3) the mediator must positively affect the dependent
variable when regressed in conjunction with the in-
dependent variable. Providing these conditions are
met, the effect of the independent variable on the
dependent variable must be less in the third step
than in the second step (Baron and Kenny 1986).

The first set of analyses indicated that the type of
experience positively influenced perceived physical
(B=.49, t(68)=4.31, p<.01, R?=.24), engagement ($=.35,
t(58)=2.87, p<.01, R?=.12), and naturalness (p=.28,
t(568)=2.20, p<.05, R?=.08) dimensions of presence.
Furthermore, the second set of analyses demonstrated
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Table 1
Dependent Measures across Experimental Conditions

Measure 3-D 2-D t Degrees of Freedom p<
Presence

Physical 2.92 2.12 4.31 59 .01

Engagement 2.81 2.37 2.87 59 .01

Naturalness 3.51 3.15 2.20 59 .05
Product knowledge 4.57 3.63 3.15 59 .01
Brand attitude 5.40 4.85 2.18 59 .05
Purchase intention 3.39 2.83 1.66 59 10

that the type of experience positively influenced prod-
uct knowledge ( =.38, t(58) =3.15, p<.01, R?=.13) and
brand attitude ( =.28, t(58) =2.18, p<.05, R?=.08) but
did not yield significant results for purchase inten-
tion (B=.21, t(58) =1.65, p>.05). This lack of signifi-
cance excluded purchase intention from the mediation
analysis. Finally, the third set of analyses supported
presence as a mediating variable along the physical
and engagement dimensions for product knowledge
(B=.30, t(2,567)=2.19, p<.05, R?=.21; p=.34, t(2,57)=2.717,
p<.01, R?=.25, respectively) and brand attitude (=.53,
t(2,57)=4.15, p<.01, R?=.29; p=.43, t=3.44, p<.01, R?=.23,
respectively). Accordingly, the effect of advertising ex-
perience on product knowledge diminished when in-
cluded in the analysis with the physical (B=.24,
t(2,57)=1.75, p>.05) or engagement ($=.26, t(2,57)=2.14,
p<.05) dimensions, and the effect on brand attitude
was also reduced when regressed along with the physi-
cal (B=.01, t(2,57)=.10, p>.05) or engagement ($=.13,
t=1.02, p >.05) dimensions. However, the naturalness
dimension was not supported as a mediating variable
for either product knowledge (8=.15,t(2,57)=1.17, p>.05)
or brand attitude (p=.16, t(2,57)=1.26, p>.21). Thus,
the results indicate that the physical and engagement
dimensions of presence served as mediators in the rela-
tionship between the type of advertising experience
and product knowledge, as well as brand attitude, for
this study.

Discussion

Results of this study support the proposition that
consumers interacting with 3-D advertising rather
than 2-D advertising are more likely to experience an
elevated sense of presence. The mediation analysis
confirms the role of presence in affecting on-line con-
sumers. These findings establish an important rela-
tionship among virtual experience, presence, and
marketing effectiveness measures that several schol-
ars have suggested exists (Hoffman and Novak 1996;

Kim and Biocea 1997; Klein 1998; Li, Daugherty, and
Biocca 2001). However, after testing only a single
product, it remains uncertain if a sensation of pres-
ence can be created across different products by uti-
lizing 3-D advertising to enhance a virtual experience.
To extend the external validity of this causality, it is
necessary to confirm it with different types of prod-
ucts, because previous research has indicated that
different types of products often affect how consum-
ers evaluate these products (Klatzky, Lederman, and
Matula 1991; Norman 1998).

Study 2
Product Types

Product attributes play a significant role in deter-
mining how consumers evaluate products (Deighton
1997, Klein 1998; Smith 1993; Smith and Swinyard
1982; Wright and Lynch 1995), and different product
classifications have been conceptualized on the basis
of product attributes. Nelson (1976, 1981) made dis-
tinctions between search and experience products,
which he subsequently refined as search and experi-
ence attributes because a product can have both types
of attributes. Search attributes are those features of
a product that consumers can assess without actual
use of the product, such as size, color, and price.
Experience attributes are those that consumers can
assess only through actual use or direct contact, such
as taste, softness, or fit. McCabe and Nowlis (2001)
examined the influence of different product attributes
on the consumer’s information search and purchases
in e-commerce. They adopted the definition of geo-
metric and material attributes from Klatzky,
Lederman, and Matula (1991), who observed that
people explore everyday objects through two sensory
dimensions: vision and touch. Objects with attributes
that can be fully understood through vision are called
geometric objects. Objects with attributes that re-
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Figure 2
Expanded Model of Virtual Experience
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quire touching for understanding are called material
products. According to McCabe and Nowlis (2001),
examples of material products would be a sweater
and a towel. A candy bar, a compact disc, or a bag of
potato chips would be examples of geometric prod-
ucts, because it is possible for consumers to get suffi-
cient information about them without touching them.
McCabe and Nowlis (2001) found that the consumer’s
preference for either on-line or off-line information
search largely depends on different product attributes.
Li, Daugherty, and Biocca (in press) extended McCabe
and Nowlis’s (2001) classification by adding a third
product type: mechanical products. This new type of
product includes those products that consumers pre-
fer to interact with in prepurchase inspection, such
as a laptop computer, camcorder, or personal digital
assistant (PDA).

Product Affordances

With these different product classifications, the is-
sue becomes what type of dominant product attribute
is more likely influenced by virtual experience and
presence. It is helpful to review the concept of prod-
uct affordances for this exploration. In consumer psy-
chology, product affordances are perceptual cues that
guide consumers interacting with products during
prepurchase inspection. Li, Daugherty, and Biocca

{in press) expand Norman’s (1998) concept of
affordances to include virtual affordances in addition
to real and perceived affordances. Real affordances
are physical attributes of a product, perceived
affordances are perceptual cues a consumer possesses
and uses in assessing a product prior to purchase, and
virtual affordances are product properties that are simu-
lated in 3-D products, which could differ from perceived
affordances. An important point is that perceived
affordances vary by consumers, because two people
examining the same product can formulate completely
different perceptions of what a product can offer. For
example, perceived affordances of the same camera are
quite different for a professional photographer and an
amateur. In turn, virtual affordances can be restricted,
equal, or exceed real and perceived affordances (Li,
Daugherty, and Biocca in press). The relationships
among real, perceived, and virtual affordances, pres-
ence, and virtual experience are presented in a model
of virtual experience (Figure 2).

Hypotheses

The sensation of presence is stimulated in a medi-
ated environment from the intensity of sensory infor-
mation presented and the degree of interactivity with
the content (Steuer 1992). Because 3-D advertising
provides enhanced visual sensory information and
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user control over how to inspect a product, elevated
levels of presence are expected compared with 2-D ad-
vertising, regardless of product types. Thus, the follow-
ing hypothesis is proposed to extend the findings from
Study 1 to geometric and material products:
Ha3: Three-dimensional advertising will result
in a greater sense of presence than will 2-
D advertising for both geometric and ma-
terial products.

When consumers inspect a geometric product, visual
inspection is usually sufficient for them to make a con-
fident purchase decision. However, when consumers
examine a material product prior to purchase, they
normally prefer to touch and feel the product to gain
further information that is not available by merely
viewing the product. Therefore, it is reasonable to assume
that 3-D advertising is limited in its capacity of simulating
tactile affordances to meet such a need in consumers. On
the basis of the concepts of product types and affordances,
the following hypotheses are proposed:

H4: Three-dimensional advertising will result
in (a) greater product knowledge, (b) more
favorable brand attitude, and (c) increased
purchase intent than will 2-D advertising
when evaluating a geometric product.

Hb5: Three-dimensional advertising will result
in no differences for (a) product knowl-
edge, (b) brand attitude, or (¢) purchase
intent compared with 2-D advertising
when evaluating a material product.

Method

Experiment Design

The experiment was conducted in a laboratory set-
ting in which each participant accessed a Web site for
one of two products through the computer. A between-
subjects 2 x 2 design was used with ad type (3-D
versus 2-D) and product type (geometric versus mate-
rial) serving as the two factors. Cell sizes ranged from
20 to 26 subjects each. The construction of the stimulus
materials, dependent variables, and experimental pro-
cedures followed Study 1, with the only difference stem-
ming from the additional factor of product type.

Participants

A total of 93 undergraduate students enrolled at a
major Midwestern U.S. university participated in the
experiment and were randomly assigned to the experi-
mental conditions. Of those who participated, 76.3%
were women with a mean age of 20.9 years (SD=1.76).

Stimulus

Several products were evaluated, and the goal was
to select alternatives on the basis of different product
affordances. Therefore, using the classifications from
previous research (Klatzky, Lederman, and Matula
1991, 1993; Li, Daugherty, and Biocca 2001; McCabe
and Nowlis 2001), a watch and jacket were identified
as suitable alternative test products. The watch was
judged as appropriate because it represents a prod-
uct that is primarily evaluated using the visual senses
(i.e., a geometric classification). In turn, a jacket is
examined, for the most part, using tactile feedback to
evaluate the feel and texture or the comfort and fit
against the body (i.e., a material classification).

Results

Data Analysis

As in Study 1, all scales were tested for internal
consistency using confirmatory factor analysis and found
to be unidimensional. The Cronbach’s alpha for each
scale (presence-physical M=2.28, SD=.85, a=.93; pres-
ence-engagement M=2.39, SD=.78, a=.90; presence-
naturalness M=2.92, SD=.79, a=.74; product knowledge
M=4.08, SD=1.61, «=.90; brand attitude M=4.86,
SD=1.25, a=.89; purchase intention M=2.97, SD=1.70,
a=.79) was again acceptable, with composite measures
constructed and used in the subsequent analyses.

Hypotheses Testing

Study 1 established empirically that 3-D advertis-
ing evokes higher levels of reported presence. Hy-
pothesis 3 stated this relationship with both geometric
and material products. The results of Study 2 support
H3, in that participants again reported experiencing
higher levels of physical presence (M=2.79), engage-
ment (M=2.75), and naturalness (M=3.27) when evalu-
ating 3-D advertising compared with the reported
levels of physical presence (M=1.82, F(89)=45.62,
p<.01), engagement (M=2.08, F(89)=20.80, p<.01), and
naturalness (M=2.56, F(89)=22.84, p<.01) for 2-D ad-
vertising. A significant main effect was also discov-
ered for product type, with participants indicating
higher levels of physical presence (M=2.15) and en-
gagement (M=2.60) after examining the material prod-
uct compared with reported levels of physical presence
(M=2.45, F(89)=4.48, p<.05) and engagement (M=2.24,
F(89)=6.13, p<.01) for the geometric product. How-
ever, no significant effect was detected for natural-
ness between the material (M=2.85) and the geometric
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product (M=2.98, F(89)=.79, p>.05). As was expected,
there were no significant interactions between ad type
and product type for physical presence (F(89)=.79,
p>.05), engagement (F(89)=.02, p>.05), or natural-
ness (F(89)=.24, p>.05).

The significant main effects for product type on two
dimensions of presence (physical and engagement)
are unexpected because presence is a mediated expe-
rience rather than a product classification phenom-
enon. Therefore, contrast comparisons were tested to
ensure the hypothesized effect for 3-D advertising
was not a consequence of product type. The results
again support H3, in that participants reported expe-
riencing higher levels of physical presence (M=2.58),
engagement (M=2.56), and naturalness (M=3.30)
when evaluating the watch in the 3-D advertising
compared with the reported levels of physical pres-
ence (M=1.75, F(89)=4.58, p<.01), engagement
(M=1.91, F(89)=3.73, p<.01), and naturalness (M=2.66,
F(89)=3.21, p< .01) for the 2-D version. Similarly,
physical presence (M=3.00), engagement (M=2.94),
and naturalness (M=3.24) were elevated when evalu-
ating the jacket in 3-D compared with the reported
levels of physical presence (M=1.90, t(40)=4.89, p<
.01), engagement (M=2.25, t(40)=2.80, p< .01), and
naturalness (M=2.46, t(40)=3.55, p< .01) for the same
product in 2-D. These findings clearly indicate that
the user-controlled 3-D advertising in this study in-
duced a significantly higher level of perceived pres-
ence than 2-D advertising.

To test H4 and H5, an examination of the interac-
tion between the ad type and product type was first
conducted. The results show significant main effects
in support of ad type, with participants indicating
higher levels of product knowledge (M=4.67), brand
attitude (M=5.34), and purchase intention (M=3.46)
after evaluating 3-D advertising compared with reported
product knowledge (M=3.43, F(89)=16.23, p< .01), brand
attitude (M=4.41, F(89)=14.19, p< .01), and purchase
intention (M=2.54, F(89)=7.19, p< .01) for 2-D advertis-
ing. As was expected, there were no main effects across
product type for product knowledge (M=4.31), brand
attitude (M=4.76), or purchase intention (M=2.79) when
examining the geometric product versus the product
knowledge (M=3.80, F(89)=2.72, p>.05), brand attitude
(M=4.99, F(89)=.84, p>.05), or purchase intention
(M=3.19, F(89)=1.46, p>.05) for the material product.
In addition, no significant interaction was detected be-
tween ad type and product type for product knowledge
(F(89)=1.63, p>.05), brand attitude (F(89)=.06, p>.05),
or purchase intention (F(89)=.01, p>.05). The lack of an
interaction obviously indicates that any further analy-
ses should proceed with caution. However, because the

planned contrasts correspond with the significant main
effect of ad type, H4 and H5 can be confidently tested
(Iacobucei 2001; Winer, Brown, and Michels 1991, p. 141).

In testing the hypotheses, planned comparisons were
conducted to examine the mean differences between 3-
D and 2-D advertising for each of the dependent vari-
ables (see Table 2). Hypothesis 4 predicted that 3-D
advertising would be more effective than 2-D advertis-
ing for the geometric product (watch). The results sup-
port the hypothesis. Participants reported a significantly
higher level of product knowledge (M=4.73) after ex-
amining the 3-D interactive watch than the 2-D static
representation (M=3.88, t(51)=2.10, p< .05). Likewise,
brand attitude (M=5.25) was significantly greater for
the 3-D interactive version compared with the 2-D static
product (M=4.26, t(51)=2.92, p< .01). Finally, purchase
intention (M=3.27) was significantly higher for the
watch in 3-D advertising than in the 2-D advertising
counterpart (M=2.31, t(51)=2.05, p< .05).

Hypothesis 5 anticipated that 3-D advertising would
result in no significant differences from 2-D advertis-
ing when evaluating a tactile product (jacket). How-
ever, significant differences were detected in favor of
the 3-D condition over the 2-D condition for reported
product knowledge and brand attitude when evaluat-
ing the jacket, resulting in the rejection of H5. Sur-
prisingly, participants reported a significantly higher
level of product knowledge (M=4.62) after examining
the jacket in 3-D than in 2-D (M=2.98, t(40)=3.48, p<
.01). In addition, brand attitude (M=5.42) was signifi-
cantly greater for 3-D advertising compared with 2-D
advertising (M=4.55, t(40)=2.46, p<.05). The mean
scores for purchase intention (M=3.65) in the 3-D
condition followed the same pattern but were not
significantly different than in the 2-D condition
(M=2.76, t(40)=1.77, p>.05). One possible explana-
tion for these findings is that consumers in the 3-D
advertising condition were able to experience a lim-
ited haptic sensation by zooming, rotating, and mov-
ing the product. This enhanced virtual experience
when evaluating a material product is unexpected
yet interesting and warrants further discussion.

Mediation Analysis

A mediation analysis was again conducted to deter-
mine whether presence mediates the relationship be-
tween the type of Internet advertising and reported
product knowledge, brand attitude, and purchase in-
tention for each test product. The first set of analyses
for the geometric product indicated that the type of
advertising positively influenced the perceived physi-
cal (B=.55, t(50)=4.58, p<.01, R?=.30), engagement
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Table 2
Dependent Measures across Experience and Product Category
Product Measure 3-D 2-D t  Degrees of Freedom p<
Watch Presence
Physical 2.58 175 4.58 51 .01
Engagement 2.56 1.91 3.73 51 .01
Naturalness 3.30 2.66 3.21 51 .01
Product knowledge 4.73 3.88 2.10 51 .05
Brand attitude 5.25 4.26 2.92 51 .01
Purchase intention 3.27 2.31 2.05 Sl .05
Jacket Presence
Physical 3.00 1.90 4.89 40 .01
Engagement 2.94 2.25 2.80 40 .01
Naturalness 3.24 2.46 3.65 40 01
Product knowledge 4.62 2.98 3.48 40 .01
Brand attitude 5.42 4.55 2.46 40 05
Purchase intention 3.65 2.76 1.77 40 .08

(B=.47, t(50)=3.73, p<.01, R?=.22), and naturalness
(B=.41, t(50)=3.21, p<.01, R?=.17) dimensions of pres-
ence. Similarly, the second set of analyses for the watch
demonstrated that the type of experience positively
influenced product knowledge (3=.29, t(50)=2.10, p<.05,
R?=.08), brand attitude (B =.38, t(50)=2.92, p<.01,
R?=.15), and purchase intention ($=.28, t(50)=2.05,
p<.05, R?*=.08). However, the third set of analyses re-
Jjected presence as a mediating variable for the geomet-
ric product along the physical, engagement, and
naturalness dimensions for product knowledge (B=.19,
t(2,49)=1.19, p>.05; p=.03, t(2,49)=.21, p>.05; p=.02,
t(2,49)=.10, p>.05, respectively) and brand attitude
(p=.03, t(2,49)=.20, p>.05; p=.17, t(2,49)=1.17, p>.05;
p=-.22,t(2,49)=1.58, p>.05, respectively). Nevertheless,
presence was supported as a mediating variable for
purchase intention along the physical (p=.48,
t(2,49)=3.19, p<.01, R?*=.24) and engagement ($=.49,
t(2,49)=3.55, p<.01, R*=.2) dimensions, with natural-
ness resulting in no effect (§=.12, t(2,49)=.77, p>.05).
The effect of advertising on purchase intention for the
watch diminished when included in the analysis with
the physical (3=.02, t(2,49)=.14, p>.05) or engagement
($=.05, t(2,49)=.36, p>.05) dimensions.

For the material product, the first set of analyses
indicated that the type of advertising positively influ-
enced the perceived physical (B=.62, t(39)=4.89, p<.01,
R*=.38), engagement (f=.41, t(39)=2.80, p<.01, R?>=.18),
and naturalness ($=.49, t(39)=3.55, p<.01, R*=.24) di-
mensions of presence. In addition, the second set of
analyses for the jacket demonstrated that the type of
advertising positively influenced product knowledge

($=.49, t(39)=3.48, p<.05, R?=.24) and brand attitude
(p=.87,t(39)=2.46, p<.01, R*=.14) but did not result in
a significant effect for purchase intention (B=.27,
t(39)=1.77, p>.05), which caused the variable to be
excluded from the remaining analyses. Finally, the
third set of analyses for the material product sup-
ported presence as a mediating variable along the
physical, engagement, and naturalness dimensions
for product knowledge (B=.44, t(2,38)=2.69, p<.01,
R2=.36; p=.29, t(2,38)=1.97, p<.05, R?=.31; p=.30,
t(2,38)=1.96, p<.05, R?=.31, respectively) and brand
attitude ($=.73, t(2,38)=4.83, p<.01, R*=.47; p=.58,
t(2,38)=4.26, p<.01, R?=.41; p=.51, t(2,38)=3.36, p<.01,
R?*=.33, respectively). Appropriately, the effect of ad-
vertising on product knowledge diminished when in-
cluded in the analysis with physical (f=.21,
t(2,38)=1.29, p>.05), engagement (3=.37, t(2,38)=2.49,
p<.01), or naturalness (f=.34, t(2,38)=2.17, p<.05) di-
mensions. Likewise, the effect of experience on brand
attitude for the jacket was also weakened when re-
gressed along with the physical ($=-.08, t(2,38)=.55,
p>.05), engagement (f=.13, t(2,38)=.95, p>.05), or
naturalness (B=.11, t(2,38)=.75, p>.05) dimensions.

In summary, the results of the mediation analysis
for Study 2 indicate that the physical and engage-
ment dimensions of presence mediated the relation-
ship between the type of advertising and purchase
intention for the geometric product. Furthermore, all
three dimensions of presence served to mediate the
association between product knowledge and the type
of advertising for the material product. This relation-
ship was also supported for brand attitude.
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Discussion

The most interesting finding of Study 2 is that 3-D
advertising results in better knowledge and more posi-
tive brand attitude than 2-D advertising for a mate-
rial product (jacket). This is contradictory to the belief
that perceived affordances would propel consumers
to feel and touch such an item in a prepurchase in-
spection. Thus, we need to seek alternative explana-
tions for these findings.

We speculate that perceived affordances may have
been altered by the illusion of presence, which re-
sulted in a new set of virtual affordances rather than
the perceptual cues that normally regulate a
consumer’s assessment of a product. For example,
when consumers interact with a product, their per-
ceived affordances will initially guide them in terms
of what to see, feel, and try. However, because they
are interacting with a 3-D produect, they will soon
take advantage of the interface properties offered by
the virtual experience. For example, a virtual experi-
ence may enable them to engrave their name on the
inner band of a ring or customize the color of bed
linens. Thus, they feel as if they are dealing with a
real product, and a sense of presence emerges. As a
result, presence may transform their perceived
affordances by weighting aspects of a product differ-
ently. Shoppers may always believe the texture of a
jacket is important; however, when they see bright
colors or fashionable designs, combined with user-
controlled interactivity, they may think these at-
tributes are more important than the feel of the jacket
for their product evaluation within the context of e-
commerce. These new perceptual cues that guide a
shopper’s assessment of a product in a 3-D environ-
ment are what we call virtual affordances.

Presence is the bridge between perceived affordances
and virtual affordances. Precisely, presence can trans-
form perceived affordances into virtual affordances
through imagery association in 3-D advertising. In a
seminal review, Klein (1998) suggests that virtual ex-
perience may occur in each of three scenarios. First,
information about a product’s specific attributes is eas-
ily accessible on the Internet. Second, the format of
information presented can alter the weight that con-
sumers give to different attributes, especially when
experience attributes are absent. For example, the his-
tory or personality of a wine product may be sufficient
for a consumer in the absence of direct contact with the
packaging or display information. Third, Internet ad-
vertising may provide experience from expert sources
to assist consumer learning. As a result, such a virtual

experience is able to “transform” experience attributes
into search attributes and thereby reduce perceived
risk prior to purchase in e-commerce.

The notion of virtual experience evolves as advances
in 3-D visualization technologies emerge. If Klein’s
(1998) concept of virtual experience is based on “se-
mantic associations,” interactive 3-D advertising is
more likely to generate a virtual experience through
“imagery associations.” Both spontaneous and volun-
tary imagery can facilitate the simulation of an ex-
perience (Richardson 1984). Imagery-based virtual
experience is likely to be richer than semantic-based
virtual experience, though both types may be inter-
woven in a consumer’s interaction with a product in a
virtual environment. As a result of the imagery asso-
ciation, perceived affordances may be altered. It is
our belief that the perceived product affordances
(touch and feel) that normally dominate the evalua-
tion of a material product were transformed because
of presence. Subsequently, participant evaluations
were based on the virtual affordances offered by 3-D
advertising, such as the ability to control the content
of the media, because the heightened sense of pres-
ence served to simulate consumption.

Limitations

Inherent within any study are potential limitations
that affect the overall validity and reliability of the
results. With regard to this research, a few limita-
tions should be considered when interpreting the find-
ings. One limitation is the use of a student sample in
combination with a laboratory experiment. This type
of experiment restricts the external validity, which
should be kept in mind when interpreting the results.
Although strong consideration and planning took part
in the selection of appropriate test products, the se-
lection of different product categories that incorpo-
rate more search or experience attributes could affect
the results. Another limitation is that Internet access
and computer performance were optimized in this
study, so participants were not exposed to any effect
of slow download time or poor computer performance.
As a result, the findings of this study should be more
pertinent to e-commerce when consumers can experi-
ence 3-D product visualization through broadband
Internet connections. Finally, product evaluation
times were restricted in length and held constant
across both studies. Although this provides adequate
control for comparison purposes, additional research
should explore consumers in a browsing frame of mind
by removing this restraint.
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Conclusion

The purpose of this study was to expand the knowl-
edge of consumer experience by testing the relation-
ship between 3-D advertising and presence. These
frameworks are important to both scholars and prac-
titioners because the Internet has the ability to serve
as a more powerful medium than traditional media,
in the sense that consumers are able to interact with
products in multimedia environments. The manage-
rial implications are immediate, because the ability
to establish a virtual experience is not beyond the
current capabilities of marketers. By creating com-
pelling on-line virtual experiences with products, ad-
vertisers potentially can enhance the value of the
product information presented, engage consumers in
an active shopping experience, increase the number
of unique and repeat traffic visitors for a site, and
ultimately establish an on-line competitive advan-
tage. The underlying reason for this is that virtual
experiences allow for vicarious consumption because
consumers are actively engaged in the inspection and
control of a product in 3-D advertising rather than
relegated to be being a passive observer, as is common
in more traditional media. Furthermore, the findings
of this study consistently show that 3-D advertising
outperforms the 2-D advertising commonly used today
to display and present product information online.

The conceptualization of a virtual experience has
emerged because advancements in computer technol-
ogy have led to a movement toward more multisen-
sory on-line experiences. Similar to traditional forms
of indirect experience, 3-D advertising enables con-
sumers to form prior hypotheses by framing the in-
formation presented. However, in contrast with
indirect experience, 3-D advertising is able to offer
user control over the inspection of a product. This is
an important advantage because high information
control in e-commerce environments has been found
to improve consumer decision quality and knowledge
(Ariely 2000). This level of control is not a representa-
tion of an actual product but rather a simulation of
the consumption experience, which has become in-
creasingly important as society moves toward an ex-
perience economy (Pine and Gilmore 1998).

This study represents two laboratory experiments in
this new and unexplored area. Therefore, replications
and extensions of this work are needed to verify and
validate the results and to fully understand the impact
of a virtual experience in the form of 3-D advertising.
Although increased sensory information enhances the
sense of presence, future research should explore at

what point cognitive resources are overloaded and the
effectiveness of 3-D advertising diminishes. In addi-
tion, the use of avatars and virtual shopping worlds in
e-commerce warrants further investigation. Another
area often neglected in research that explores presence
and 3-D advertising is the impact of individual user
characteristics. For example, consumer information
processing style (i.e., utilitarian versus hedonic) could
provide valuable insight into the design and
customization of e-commerce sites to achieve maximum
effectiveness. Through continued research, the key is
to develop and explore fully the psychological and emo-
tional states created in a virtual experience.
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