
 

 

 

 

 

 

 

 

Copyright 

by 

Chan Yun Yoo 

2005 



 
The Dissertation Committee for Chan Yun Yoo certifies that this is the 

approved version of the following dissertation: 
 
 
 
 

PREATTENTIVE PROCESSING OF WEB ADVERTISING 
 
 
 
 
 
 
 
 
 
 
 

Committee: 
 

____________________________________ 
Patricia A. Stout, Supervisor 

 
 

____________________________________ 
John D. Leckenby 

 
 

____________________________________ 
Mark I. Alpert 

 
 

____________________________________ 
Wei-Na Lee 

 
 

____________________________________ 
Terry Daugherty 

 



PREATTENTIVE PROCESSING OF WEB ADVERTISING 
 

by 
 

Chan Yun Yoo, B.A.; M.A. 
 
 
 
 
 
 
 
 

Dissertation 

Presented to the Faculty of the Graduate School of 

the University of Texas at Austin 

in Partial Fulfillment 

of the Requirements 

for the Degree of 

Doctor of Philosophy 

 
 
 
 
 
 
 
 
 
 
 

The University of Texas at Austin 
 

May 2005 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dedicated to memories of my beloved mom. 
Without her endless love and encouragement, 

nothing could have been achieved so far. 
You are always my hero. 

 
 

Chan Yun Yoo 
January 18, 2005 

 



ACKNOWLEDGEMENT 
 

 My heartfelt thanks to my dissertation supervisor, Dr. Patricia A. Stout, for 

taking a chance with me and for being a mentor since the first day I brought this 

research idea. Without her support and guidance, this work would not have been 

possible. I sincerely appreciate her encouragement and partnership throughout my 

graduate studies at the University of Texas at Austin. I also would like to thank the 

other members of my dissertation committee: Dr. John D. Leckenby, Dr. Mark I. 

Alpert, Dr. Wei-Na Lee, and Dr. Terry Daugherty, for the invaluable advice they 

have dispensed over the years. 

 A note of thanks also goes to many fellow Ph.D. students in the College of 

Communication for their friendship and encouragement over the years. They have 

been caring friends as well as great colleagues.  

 I cannot thank enough to my wife Hey Young for her unwavering love and 

sacrifices. Without her consistent support and care, I would not have been able to 

complete anything. She has been always there for me whenever I needed. She 

completes me.  Last but not least, my special gratitude extends to my family for the 

things they have done for me so far. Especially, to my lovely mom who passed away 

right before my entering the graduate school, my deepest gratitude for raising me and 

inspiring me. 

All of these people have greatly helped me make the destination worth the 

journey.  

 
 
 
 
 

v



PREATTENTIVE PROCESSING OF WEB ADVERTISING 
 
 
 

Publication No. ________________ 
 
 

Chan Yun Yoo, Ph.D. 

The University of Texas at Austin, 2005 

 
 

Supervisor: Patricia A. Stout 
 
 
 

 The World Wide Web provides an alternative way for practitioners to deliver 

advertising message, but recently Web advertising has endured much scrutiny due to 

its failure to engage consumers in interaction with advertising message. The dismal 

click-through rates, along with consumers’ intentional ignoring Web advertising, 

suggest that we need to look beyond the conscious processing of Web advertising. 

Despite the continued effort to theorize how Web advertising works, little has been 

known about how Web advertising may affect consumers’ responses when the Web 

advertisements are outside of consumers’ attentional focus. In this context, this 

dissertation study examines consumers’ preattentive processing of Web advertising. 

Preattentive processing of Web advertising is defined as paying involuntary attention 

to Web advertisements during consumers’ online activities.  
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 The purpose of this research was (1) to explore potential factors affecting the 

extent of preattentive processing of Web advertising, and (2) to examine relationship 

between preattentive processing and other advertising effectiveness measures (i.e., 

attitudes and consideration set formation). Four pretests preceded the main 

experiment to ensure that we selected appropriate product categories, stimuli, and 

manipulation scenarios. The main experiment featured a mixed-factorial design with 

two groups (control vs. preattentive processing), with ad prominence (static vs. 

animated Web ads) and the level of congruency (high vs. low) as between-subject 

factors, and product involvement as a within-subject factor. The results suggest that, 

despite Web advertisements were outside of subjects’ attentional focus and thus 

subjects had poor explicit memories, it will induce greater implicit memories for the 

Web advertisements, a more favorable attitude toward the ad, and greater likelihood 

of inclusion of the advertised brand names in a consideration set. The results were, 

however, affected by the level of congruency between the ad vehicle (i.e., Webpage) 

and the banner ad. The findings suggest that even though Web advertisements are 

outside of consumers’ attentional focus and consumers do not remember seeing it, 

there are subtle effects on various advertising effectiveness measures through 

preattentive processing. The findings of this study contribute both at theoretical and 

practical levels. Implications for both advertising theory and practice, limitations of 

the study, and suggestions for future research are discussed.  
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CHAPTER I.  

INTRODUCTION 

 

Since advertising on the World Wide Web began in 1994 (Sterne 1997), a 

host of advertisers have invested in Web advertising. Web advertising revenue 

totaled $6.0 billion in 2002 (IAB 2003), and is projected to reach $23.5 billon by 2005 

(Marketer 2002), despite the recent downturn. The Web provides an alternative way 

for practitioners to deliver ad messages, but there has been an ongoing debate over 

the effectiveness of Web ads. Recently, Web advertising has endured much scrutiny 

due to its failure to engage consumers in interaction with advertising messages. The 

phenomenon called “banner blindness,” the tendency to ignore or avoid Web ads, 

especially among heavy Web users, is becoming an important issue in the industry 

(Norman 1999). Similarly, click-through rates for banner ads started in 1996 at 

around 7 percent, but they dropped to 0.62 percent in 2003 (DoubleClick 2004). 

This disappointing figure is problematic because it implies that advertisers may waste 

their money on Web advertising. However, proponents argue that Web ads obtain a 

significant amount of brand recognition through exposure even without clicking-

throughs (Briggs and Hollis 1997).  

The debate surrounding the effects of Web advertising has attracted 

academicians’ attention to this new medium. However, from the practitioners’ 

viewpoint, the risk of investing in Web advertising is still high because research into 
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this medium is in the early stage. Therefore, what is lacking is a comprehensive 

theory or model to explain how Web advertising works. In addition to this, the 

currently dismal click-through rates, along with consumers’ intentional ignoring or 

avoiding Web advertising, suggest that we need to look beyond the conscious 

processing of Web advertising. In this context, preattentive processing would 

provide a useful framework for researchers and practitioners.   

Visiting the Web is goal-directed behavior, which satisfies consumers’ needs 

and wants (e.g., finding information, entertainment, socialization). Consumers are 

likely to pay voluntary (or conscious) attention to advertising information that is 

relevant to their goals when visiting the Web, but they are not likely to pay attention 

to irrelevant Web ads and may even ignore them. Given that consumers visit Web 

pages to fulfill their goals or tasks, they are incidentally exposed to Web ads. Thus, 

they are more likely to undergo preattentive processing, which is defined here as 

automatically scanning the Web page (Schweizer 2001), or they pay involuntary 

attention to Web ads. Despite its importance, a majority of the prior research done in 

the context of Web ads has concentrated on a cognitive process involving conscious 

(or forced) attention to advertisements, and less research attention has been paid to 

preattentive processing of Web ads. However, literature in psychology and marketing 

proposes that preattentively processed ad information also influences attitude 

formation and subsequent judgments (Janiszewski 1988; Janiszewski 1993; Shapiro, 

MacInnis and Heckler 1997; Shapiro 1999). Thus, given the situation that many 
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consumers intentionally avoid and ignore Web ads, greater research effort is needed 

to clarify whether preattentive (vs. conscious) processing has actually taken place and, 

if so, further effort is necessary to understand how preattentive processing affects 

consumers’ responses to Web ads.  

The present dissertation attempts to resolve the aforementioned problems 

surrounding Web advertising, and it explores preattentive processing of Web 

advertising. First, it proposes a new conceptual model of how Web advertising works. 

The model embraces varying antecedents of Web ad processing and suggests two 

processing mechanisms (preattention and focal attention). Compared to other Web 

ad effects model, this model is unique in addressing consumers’ preattentive 

processing. It guides further discussion as to preattentive processing of Web 

advertising. Based on the conceptual model, consumers’ preattentive processing was 

examined in relation to antecedents (i.e., Web ad source, message characteristics, and 

moderators) and consequences (i.e., cognitive, affective, and behavioral responses).  

The dissertation will contribute to advertising research and practice in several 

ways. An empirical examination of preattentive processing of Web advertising would 

make theoretical, methodological, and practical contributions. From a theoretical 

perspective, (1) determining the extent to which effects of preattentive processing 

are attributable to unconscious influences, (2) expanding our knowledge of factors 

that influence the effects of preattentive processing of Web ads, and (3) investigating 

how preattentively processed ad information influences attitude formation and 
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behavioral responses on the Web would be important contributions. 

Methodologically, the dissertation will suggest the appropriate measure (i.e., implicit 

memory) to detect the existence of preattentive processing. From a pragmatic 

perspective, the more these effects are driven by unconscious processes, the less 

consumers would be able to avoid the influences of preattentive processing of Web 

ads. The findings of the current study suggest an alternative cost-mechanism for the 

current Web advertising environment: it favors a cost-per-impression (or thousand) 

over other performance-based cost structures (i.e., cost-per-click throughs, cost-per-

sale), which are prevalent assessment tools for the effectiveness of Web ads in the 

current advertising industry.  

The dissertation is organized in six major parts. Chapter 2 reviews prior 

literature and develops a conceptual model of how Web ads work. This Web ad 

effects model provides a theoretical background for further discussion in the context 

of preattentive processing. Chapter 3 presents three theories relating to preattentive 

processing, and addresses five emerging issues in the context of preattentive 

processing of Web advertising. Furthermore, seven hypotheses as to factors that may 

affect preattentive processing and effects (attitude and consideration set formation) 

of such Web ad processing are proposed in Chapter 3. Chapter 4 provides the 

research methods and results of four pretests. Chapter 5 presents the research design 

of the main study, followed by the results in Chapter 6. Finally, the conclusions and 

 
 
 
 
 

4



contributions of this dissertation are discussed in Chapter 7, along with the 

limitations and suggestions for future research.  
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CHAPTER II.  

LITERATURE REVIEW AND WEB AD EFFECTS MODEL 

  

 Does Web advertising generate consumers’ responses? If so, how does Web 

advertising work? Advertising researchers and practitioners have tried to answer 

these questions for almost a decade. For the purposes of the dissertation, this 

chapter will review the variety of literature, and develop a conceptual model on how 

Web advertising works. The proposed model will guide the further discussion 

relating to preattentive processing of Web advertising in Chapter 3.  

 

What makes the Web different from other media? 

There are several characteristics that make the Web unique compared to 

traditional media. The Web is distinguished from other broadcasting media 

(television and radio) by the fact that the advertising message is integrated within the 

editorial content, as in print media. With broadcasting media, advertising messages 

alternate with program content. On the Web, the advertisement is in competition 

with the page content; this emphasizes the difficulty of attracting the consumer’s 

attention. In addition, past experience based on eye-tracking studies reveal that the 

likelihood of paying attention to (or registering) Web advertising diminishes with 

consumer medium-expertise (Drèze and Hussherr 2003).  
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Some researchers believe that the Web’s interactive nature, i.e., the ability of 

the user to receive and transmit messages, creates a totally new communication 

environment. Instead of the traditional model of one-to-many communication, the 

Web is a “many-to-many” channel of communication (Hoffman and Novak 1996; 

Rust and Oliver 1994). Interactivity is the key characteristic of the new media, which 

is expected to transform not only the way advertising is designed and implemented, 

but also the manner in which it affects consumers’ opinions and attitudes. 

Furthermore, the Web enables two-way communication since the user, the target of 

the communication, can also be an actor in the process. The user can respond to the 

announcer or even diffuse a counter message and interact with other users in a form 

of peer-to-peer communication. With the Internet, the stimulus and the response can 

occur in the same medium, which is quite distinctive from other forms of 

communication. Finally, the Web allows a potential integration between information 

seeking and commercial transactions. Consumers can respond to a Web 

advertisement, decide to buy the product, and then buy it with a click of the mouse. 

This allows for consumers to shorten the amount of time that they spend on the 

decision and buying process.  

  

 Web Advertising 

 First, before introducing a conceptual model, it is necessary to define what is 

meant by Web advertising. In general, Web advertising suggests to many the 
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prevalent banner ads on the Web. Besides a banner ad, advertisements popping 

unsolicited onto the screen in front of (pop-ups) or behind (pop-unders) a Webpage 

are common approaches to Web advertising, although advertisers consider a banner 

ad, and pop-ups as well as pop-unders, to be just tools for directing Web traffic to 

their Websites (Harvey 1997).   

Recent efforts to observe the trends in Web advertising research (Yoo and 

Stout 2003) revealed that the Website (72 percent) was the most frequently examined 

subject in the empirical Web advertising studies, followed by the banner ad (16 

percent). Additionally, some other Web advertising research investigated URLs 

(Maddox, Mehta and Daubek 1997) and online affiliate ads (Papatla and Bhatnagar 

2002) as the principal subjects of the study. The findings suggest that the definition 

of Web advertising should be expanded to include Website and banner ads as well as 

other types of persuasive messages such as pop-ups, pop-unders, URLs, and online 

affiliate ads. Therefore, the following broad definition is suggested: Web advertising is 

the paid communication by an identified sponsor through the World Wide Web in an effort to 

persuade (Yoo and Stout 2001).  

 Following the above definition, Web advertising sources can be classified 

into three different forms: (1) Lead, (2) Jumper, and (3) Destination. The ‘Lead’ includes 

banner ads, pop-ups, pop-unders, buttons, and paid links, whose main purpose is 

driving Web traffic to a destination, working as a gateway, while a ‘Jumper’ pops up 

unavoidably between a ‘lead’ and a ‘destination’ as a form of Web page, e.g., 
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interstitial. Using the TV advertising model, a ‘Jumper’ is an attempt to force 

exposure to the advertisement by interrupting the content of a page by overlaying a 

full- or partial-screen advertisement, but it is located between two sites or two ads. 

Finally, the ‘Destination’ includes the corporate homepage and linked campaign 

Websites, i.e., sponsorship Websites. Corporate homepages are the primary home 

domain for their companies, whereas sponsorship Websites contain editorial content 

that relates to the sponsor’s product (Putrevu and Lord 2003). 

However, it is beyond the scope of this study to explore all forms of Web 

advertising in the context of preattentive processing. Thus, for the purpose of this 

study, the most prevalent form of Web advertising - banner ads - will be investigated.  

In order to provide the conceptual background for the rest of the 

dissertation study, it is essential to explore the framework of how Web advertising 

works. By doing so, we can identify what are the important constructs to be 

investigated in the context of preattentive processing. The reviews of prior Web ad 

effects model and a new conceptual model of how Web ad works will be presented 

in the next section.  

 

Other Web Ad Effects Models: Contributions and Limitations 

Some of the Web ad effects models published to date have their roots in the 

information processing framework. Among them, Rossiter and Bellman (1999) 

proposed a four-stage model of Web ad effectiveness by applying traditional 
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hierarchy of effects model to the Web: exposure, ad processing and Web ad schema 

formation, communication effects (belief, attitude and intention), and action. The 

latter three stages (i.e., ad processing and Web ad schema formation, communication 

effects, action) became the focus for their hypotheses. They suggested that Web ad 

schema should mediate consumers’ ad processing (i.e., attention, learning, emotions, 

and acceptance), which, in turn, influence attitudinal responses. In the model, 

attitudinal responses generate communication effects, which later influence 

consumers’ actions such as brand inquiry and brand purchase. Web ad schema 

formation is influenced by the Web advertising content and structure variables 

during exposure, and moderating variables such as individual differences in Web 

navigation ability, category need, category expertise, and situational factors [See 

Rossiter and Bellman’s Figure 1 (1999, p.14) for the detailed model]. 

The applicability of the Elaboration Likelihood Model (ELM) (Petty and 

Cacioppo 1981) to Web ads was investigated by Cho (1999) and Karson and 

Korgaonkar (2001). Unfortunately, two studies disclosed opposite results. Cho 

(1999) concluded that product involvement significantly influenced the probability of 

click-through, while Karson and Korgaonkar (2001) revealed no moderating effect of 

involvement on Aad and purchase intentions. The inconsistent results on the 

applicability of the ELM to Web advertising suggests that the ELM needs further 

testing before being extensively applied to Web ad processing. 
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Rodgers and Thorson (2000) suggested an integrative processing model 

(IAM). The model begins with the functional perspective, which attempts to identify 

motives for using the Web. They suggested that these functions operated jointly with 

the consumer’s mode--ranging from goal-directed to playful--to influence the types 

of Web ads consumers will attend to and process. A number of mediating variables, 

such as skill levels, are offered as reasons to switch motives. Additionally, they 

incorporated a structural perspective, which seeks to identify and classify Web ads in 

terms of ad formats, ad types, and ad features [See Rodgers and Thorson’s (2000) 

Figure 1].  

These studies illuminate potentially generalizable effects of Web ads at 

varying response stages and some of the determinants of consumers’ attitudes and 

behaviors upon exposure. However, this body of literature has not yet addressed the 

issues relating to consumers’ tendency to avoid or ignore Web ads, but concentrated 

on consumers’ active role in processing Web ads. As discussed earlier, fewer and 

fewer consumers pay attention to, process, and respond to Web ads. Thus, it is 

necessary for researchers and practitioners to develop a Web ad effects model which 

embraces such a low level of Web ad processing. In the subsequent section, each 

component of the Web ad effects model will be explored. 
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Web Ad Effects Model 

 It is believed that, even if differences between traditional media and the Web 

exist, traditional approaches to advertising remain quite relevant to Web advertising. 

This is not only because the fundamental goals of Web advertising tend to be similar 

to the goals of traditional advertising (Pavlou and Stewart 2000), but also because 

theoretical models developed for traditional advertising have been successfully 

applied to Web advertising (e.g., Bruner and Kumar 2000; Cho 1999; Rodgers and 

Thorson 2000; Stevenson, Bruner, and Kumar 2000). In this sense, the present 

model of Web advertising effects should be grounded in prior research and represent 

an attempt to integrate related streams of advertising research. Thus, the present 

model integrates emergent research and details both the nature of Web ad processing 

and the impact of varying antecedents on processing. Moreover, the model simplifies 

consumers’ Web ad processing mechanisms by suggesting two dimensions - 

preattention and focal attention. Figure 2.1 depicts a brief overview of the proposed 

model of how Web advertising works. The main goal of this analysis is to derive an 

adequate model to guide future investigations. Once the model has been established, 

then research can begin to focus on the important questions pertaining to the 

process underlying the structure. Ultimately, the processes must be understood in 

order to fully explain how Web advertising works. 

 Key components in the model are Web ad sources, message characteristics, 

moderators, processing of Web ad, and effects. The first component of the model, 
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Web ad sources, was detailed in the above section. Following the progression of 

Figure 2.1, message characteristics, moderators, two dimensions of Web ad 

processing, and effects of Web ad processing will be consecutively examined.  

  
Figure 2.1. A Proposed Model of How Web Advertising Works 

 

 

Preattention vs. Focal Attention

 
 

• Lead 
o Banner Ads, Buttons, Pop-ups, 

Pop-unders, Paid Links 
• Jumper: e.g., Interstitials 
• Destination 

o Corporate Homepages 
o Sponsorship Websites 

 
 

Web Advertising Sources

• Message Prominence: attention 
devices, opportunity to process 

• Message Mode: informational vs. 
transformational 

• Message Framing: positive vs. 
negative 

• Endogenous Variables 
o Consumer Characteristics 
♦ Psychologicals: motivation, 

involvement, knowledge  
♦ Demographics: age, gender, 

education, income 
• Exogenous Variables 

o Communication Environment 
♦ Competition, Placement 

Moderators

Web Advertising Processing

 

Message Characteristics 

Web Advertising Effects

• Cognitive Response: awareness, memory 
(implicit & explicit), etc. 

• Affective Response: emotions, attitudes, etc. 
• Behavioral Response: click-through, time spent 

on Website, purchase intention, etc. 
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 Message Characteristics 

 A second component of the present model is message characteristics. The 

characteristics of the Web advertising message have the potential to affect an 

individual’s ad processing. While identifying and addressing a comprehensive set of 

message characteristics is beyond the scope of the present model, three principal 

variables are considered in the model: message prominence, message mode, and 

message framing. 

 

 Message Prominence 

 While Web advertising has grown dramatically during the past several years 

(Low 2000), attracting individuals’ attention and persuading them remains one of the 

critical issues for the practitioner. One variable that should influence an individual’s 

attention is message prominence, because the attention directed to a particular 

advertisement can be increased by making the ad more prominent. Prominent 

messages provide ‘high opportunity to process,’ which implies that the amount of 

attention allocated to advertising information is not impeded, by enhancing encoding 

opportunities (MacInnis, Moorman and Jaworski 1991). Messages in Web advertising 

can be prominent by virtue of movement, scene changes, color, size, intensity, 

surprise, distinctiveness, entertainment (Blackwell, Miniard and Engel 2001; Petrevu 

and Lord 2003), and the number of times they are shown (Stewart and Furse 1986). 

Anything that increases attention to an advertising message should facilitate ad 
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effectiveness. Indeed, Gardner (1983) finds that individuals pay more attention to 

and process more deeply attributes that are more prominent than those that are less 

so, in the traditional advertising context. The results indicate that message 

prominence increases an individual’s ability to recall, and prominent attributes are 

also more likely to affect attitude toward the brand, particularly when individuals are 

familiar with the product category (Gardner 1983). In the Web advertising context, 

advertising with either bigger size or dynamic animation, i.e., vividness, as in Coyle 

and Thorson (2000), generates favorable attitudes and click-through rates, 

particularly in low-involvement situations (Cho 1999). Furthermore, the 3-

dimensional presentation of a message, which is novel and distinctive compared to 

the traditional banner advertising, produces better knowledge and a more favorable 

brand attitude (Li, Daugherty and Biocca 2002). 

 

 Message Mode: Informational vs. Transformational 

 A second message characteristic is message mode. There are two most common 

advertising message modes depending on whether the message mainly involves 

informing consumers of one or more key benefits that are perceived to be highly 

functional (or important), or building a “personality” for the product or creating a 

brand image. Rossiter and Percy (1987) label the former strategy “informational,” 

and term the latter “transformational.” These two descriptive classifications of 

advertising messages share the traces of their theoretical antecedents in information 
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processing theories in cognitive psychology and theories of emotion and persuasion 

in social psychology (Puto and Wells 1984). Informational advertisement holds a 

creative strategy that highlights the functional features of the product (or brand), 

while transformational advertisement holds the creative objective to build or create 

an image of the generalized user of the advertised product (or brand).  

 However, it should be noted that informational and transformational 

message modes are not mutually exclusive, but they are complementary and 

interrelated. Elements of both informational and transformational advertising may 

exist in each Web ad. However, it is obvious that Web advertisements render varying 

persuasion processes either ‘primarily informational’ or ‘primarily transformational’, 

depending on the dominant message mode. As shown in Figure 2.2, a ‘Hertz’ ad is 

an example of primarily informational Web ads, while the banner ad for ‘Princess 

Cruises’ represents a primarily transformational ad on the Web. 

 

Figure 2.2. Examples of Informational and Transformational Web Advertising 
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Message Framing 

 A third message characteristic is message framing. The same message concept 

can be framed in either a positive or a negative way in Web advertising. A positively 

framed message emphasizes the advantages or potential benefits resulting from the 

purchase or use of the product (or brand). For instance, Thrifty.com placed a banner 

ad on Yahoo, stating “For our lowest rate on a great car… go Thrifty” and 

emphasized the consumers’ benefit (e.g., lowest rate) from choosing Thrifty.com. 

Meanwhile, a negatively framed message highlights the potential losses if the product 

(or brand) is not chosen (Shiv, Edell and Payne 1997). An example is another banner 

advertisement for Thrifty.com placed on Yahoo, which stated, “Paying too much 

someplace else… Well, that might” and then highlighted the disadvantages of 

choosing other rental car companies.  

 For more than two decades, researchers have argued about how message 

framing influences consumers’ ad processing and their behaviors. The theoretical 

base for a series of research studies is derived from prospect theory (Kahneman and 

Tversky 1979), which suggests that consumers are risk-averse when encountering 

positively framed messages, while they are risk-prone when confronting negatively 

framed messages (Tversky and Kahneman 1981; 1991). In cause- and health-related 

areas, e.g., breast cancer (Meyerowitz and Chaiken 1987), testicle cancer (Steffen, 

Sternberg, Teegarden and Shepherd 1994), and heart disease (Maheswaran and 

Meyers-Levy 1990), it is consistently found that negatively framed messages are more 
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effective than positively framed ones because consumers appear to be motivated by 

loss aversion. 

 The effects of other variables were also investigated in the context of 

message framing. Shiv, Edell and Payne (1997) found that the extent of ad 

processing affects the impact of message framing on consumers’ responses. 

Specifically, when processing is limited, negatively framed messages are more 

effective than positively framed ones. Smith (1996) found that more educated 

consumers were influenced more by positively framed messages and less educated 

consumers were affected more by negatively framed messages. Zhang and Buda 

(1999) revealed that subjects with low need for cognition showed more message 

framing effects, i.e., attractiveness, willingness to purchase, and perceived 

performance, than those with high need for cognition. These results indicate that the 

effects of message framing in Web advertising may vary under different conditions.  

 

Moderators of Web Advertising Processing 

 The third key component of the present model addresses the moderators of 

Web ad processing (See Figure 2.1). An understanding of how consumers process 

Web ad requires more than a simple main-effects explanation based on Web ad 

source or message characteristics. Lewin (1951) stated that all human reactions are 

functions of the person and the person’s environment. Accordingly, the factors that 

have an impact on Web advertising processing are classified into two groups - the 
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endogenous and the exogenous variables. Both render certain types of individuals or 

contexts more responsive to a given source-message combination than do others. 

When examining the issue from the consumers’ perspective, the endogenous 

variables are characteristics of consumers, whereas the exogenous variables include 

the communication environment where the consumer is exposed to the Web 

advertising. These two types of moderators are explained in more detail below. 

  

 The Endogenous Variables: Consumer Characteristics 

 The endogenous variables consist of factors that, as consumer traits, affect 

the entire advertising response process. Among various factors, motivation, 

involvement, and knowledge were three principal psychological variables that 

influence consumers’ Web ad processing, while age, income, education, and gender 

were considered important demographic variables.  

 The concept of motivation has a long and rich history, both in psychology and 

consumer behavior. Motivation is defined as “an inner state of arousal” that denotes 

energy to achieve an individual’s needs or goals (MacInnis, Moorman and Jaworski 

1991; Park and Mittal 1979). Consumers surfing the Web vary not only in 

motivational intensity, but in the type of motivation (Putrevu and Lord 2003). For 

example, individuals who decide to buy a new laptop computer have greater 

information motivation due to the comparison purpose of prices and specifications 
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of laptop computers than do those surfing the Web for having fun and fulfilling their 

entertainment motivation.  

 The intensity of motivation to process advertising information has been 

frequently conceptualized by many researchers in terms of a consumer’s involvement 

(Celsi and Olson 1988; Greenwald and Leavitt 1984; Petty and Cacioppo 1981; 

Zaichkowsky 1985). While a number of definitions of the involvement construct 

exist in literature, two distinct dimensions are believed to be of importance in 

advertising research: enduring and situational involvement. Enduring involvement 

represents a special feature or underlying trait of individuals which is not 

situationally-specific or transitory in nature. It exists when consumers show interest 

in an offering or activity over an extended period of time, and, thus, it is considered 

in terms of a preexisting relationship between an individual and an object or situation 

(e.g., ads, products, purchase situations). In contrast, situational involvement is state-

specific. This suggests that individuals’ situational involvement occurs at a particular 

point in time and place, and it is temporary/transitory in nature (Muehling, Laczniak 

and Andrews 1993). Despite varying conceptualizations of the construct, consumers 

who experience higher involvement in an advertising processing situation should 

have greater motivation to attend to the ad information in that situation. However, it 

is generally accepted that effects of advertising can occur with low involvement 

(Krugman 1965), and that the mechanism of advertising effect for low involvement 

 
 
 
 
 

20



is different from that for high involvement (e.g., ELM in Petty, Cacioppo and 

Schumann 1983).  

 The types of motivation can be broadly classified as extrinsic or intrinsic 

depending on whether the motivation can gratify utilitarian or hedonic needs 

(Holbrook 1986). In the process of pursuing their goals, individuals with varying 

motivations may respond to Web advertising via different ways. In a multivariate 

analysis of Web usage, Korgaonkar and Wolin (1999) found that the intrinsic 

motivation of Web users includes social escapism/entertainment motivation, 

interactive control motivation, and socialization motivation, whereas the extrinsic 

motivation consists of information motivation and economic motivation. Among 

these motivations, social escapism/entertainment motivation and information 

motivation are the leading factors in stimulating consumers to repeatedly use the 

Web. Social escapism/entertainment motivation refers to consumers’ motives for 

using the Web as a relaxant to relieve day-to-day boredom and stress (Korgaonkar 

and Wolin 1999). For these consumers, the Web is gratifying in that it can provide 

diversion, arouse emotions and feelings, and provide aesthetic enjoyment. That is, 

consumers with social escapism motivation seek to satisfy their hedonic needs in 

their Web surfing, a process perceived to be a pleasurable, fun, and enjoyable activity 

that allows one to escape from reality. In contrast, information motivation indicates 

that consumers use the Web mainly for their self-education and information needs 

(Korgaonkar and Wolin 1999). For consumers with information motivation, their 
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perceptions of Web advertising depend on whether the ad can provide them with the 

useful information they need (i.e., utilitarian need).  

 Research efforts on the effects of consumer knowledge have flourished in 

consumer behavior because of the observation that experts and novices can both be 

prompted to process the message in an ad, but their processing is influenced by 

different ad-related factors (Maheswaran and Sternthal 1990). Two different types of 

consumer knowledge are of importance when it comes to Web advertising 

processing: medium knowledge and product knowledge.   

 The Web as a relatively new medium requires some knowledge for one to use 

it. Rossiter and Bellman (1999) recognized the importance of one aspect of such 

knowledge by including Web navigation ability as a moderator in their model of Web 

ad effects. Medium knowledge refers to one’s skill or proficiency in surfing the Web 

and is largely a function of the domain knowledge that consumers have acquired 

from prior experience with the Web. Low medium knowledge might hinder 

individuals from fulfilling their needs on the Web (Hoffman and Novak 1996), and, 

furthe, influence their perceptions of Web advertising. Product knowledge, in 

contrast, depends on how familiar consumers are with a certain product category. 

Prior literature shows that product knowledge affects the entire decision process, 

from attribute selection through search to perceived decision outcomes. Product 

knowledge influences not only the preference for extrinsic (e.g., price) versus 

intrinsic (i.e., functional) attributes in a purchase decision (Park and Lessig 1981), but 
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also the level of information search (Bettman and Park 1980). In consequence, 

different levels of knowledge (experts vs. novices) are likely to have different effects 

on ad processing and decision-making on the Web.  

 Various demographic variables provide advertisers with a basis for consumer 

segmentation, partly because individuals’ needs and wants are closely linked to such 

variables, and partly because many more demographic data are available to help with 

the segmentation process. Prior studies revealed that Web users are different from 

non-Web users in demographics (Hoffman and Novak 1996; GVU 1998; 

Korgaonkar and Wolin 1999). Overall, Web users are likely to be young male and 

well-educated people with above-average income, but the disparity is gradually 

disappearing as the Web comes into consumers’ everyday life. Among Web users, 

the different demographic characteristics such as age, income, education, and gender 

affect Web ad processing via different ways. For example, compared to the general 

adult population, young children and elderly adults do not perform as well in 

remembering, understanding, and evaluating advertising information (John and Cole 

1986). The cognitive limitations in young children and elderly adults may serve as a 

barrier that restricts detailed Web ad information processing.  

 

 The Exogenous Variables: Communication Environment 

 The exogenous variables include the factors that can create favorable or 

unfavorable conditions for a Web advertising message to get through and be 
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processed in the desired way. If the communication environment is unfavorable, that 

is, there are more interfering than supportive factors, Web advertising may not be 

fully processed, and consequently may produce less desirable effects. Consumers are 

exposed to Web advertising in the context of editorials or ad vehicles (i.e., Websites) 

rather than as stand-alone messages; thus, the further processing of advertisements is 

definitely influenced by the location where the Web advertising is placed. In the 

proposed model, the effects of the vehicle source and the context on Web ad 

processing are examined.  

 The vehicle source effect is “a measure of the relative value of an ad 

exposure as a function of the exposed vehicle” (Aaker and Brown 1972). Thus, in 

the Web advertising context, this represents the different effects that a Web 

advertisement will generate on consumers exposed to one vehicle (Website) as 

compared to an identical group exposed to another vehicle (Website). Among 

varying source effect dimensions, credibility has been widely studied for a long time. 

Prior research revealed that Web advertising placed on credible Websites would 

produce better ad effects than that on less credible vehicles (Shamdasani, Stanland 

and Tan 2001), by increasing ad credibility (MacKenzie and Lutz 1989). 

 Research on traditional media has shown that media context, or the 

communication environment in which an advertisement is embedded, can have 

significant effects on how a message is processed. The same source delivering the 

same message to the same audience might produce very different effects depending 
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on the communication context where the message appears (e.g., Chaiken and 

Stangor 1987; Chook 1985); these are termed context effects on advertising – effects 

of materials that precede or surround an advertising message (Chook 1985). At least 

two constructs in the context effects of a Web advertising environment are 

important: noise and congruency. Noise is a typical distractive factor that interferes 

with all communication situations. The main source of noise, however, is the amount 

and nature of a competitor’s message (Ray 1982). Thus, it is reasonable to expect 

that the more competitors’ messages that are on the same Website, the less 

opportunity consumers possess to process the specific ad message in the desired way. 

Congruency refers to the degree to which an ad message or theme is relevant to the 

context of the vehicle in which the ad is embedded. Research has generally found 

that relevant information results in better recall (Heckler and Childers 1992), and 

more favorable attitude (Lee and Mason 1999) than does irrelevant information. 

Thus, it is expected that a Web advertisement that is congruent with the Website 

(vehicle) content in which it is embedded will induce more favorable consumers’ 

responses than will an incongruent advertisement.  
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Web Ad Processing: Preattention vs. Focal Attention  

 The fourth key component of the present model is Web ad processing. In this 

model, processing mechanisms are simplified by focusing on the level of attention 

paid to Web ad. Two main dimensions of Web ad processing are: preattention and 

focal attention. Prior literature in the area of consumer behavior suggested that there 

is more than one level of focal attention (Greenwald and Leavitt 1984). However, 

exploring and addressing progressive levels of focal attention may complicate the 

present model, and, furthermore, it is beyond the scope of this study. Thus, only two 

dimensions of Web ad processing mechanism are proposed in the present model. 

However, in order to develop a comprehensive model of how Web advertising 

works, it is recommended to examine different levels (i.e., low, medium, and high) of 

preattention and focal attention.  

 For the purpose of conceptualization, it is necessary to distinguish 

preattention from focal attention by reviewing prior literature. Attention is an 

‘orienting’ response to an ad stimulus. It signifies that the ad stimulus has made 

contact with a sensory organ, such as the eyes of an individual, and one or both of 

the nervous systems: the central nervous system or brain, or the automatic nervous 

system, as in a purely automatic reaction that may or may not be registered in the 

brain (Rossiter and Percy 1997). However, preattention is distinguished from focal 

attention. The individual is consciously aware of information being received in the 
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focal attention stage, whereas, during preattention, a person is unconsciously and 

automatically scanning the environment.  

 In many advertising and marketing studies, preattention has often been 

conceptualized in relation to consumers’ involvement. For instance, Greenwald and 

Leavitt (1984) suggested the hierarchical processing model of advertising, which is 

contingent upon a processing interpretation of the four levels of consumers’ 

involvement in advertising. The progressive levels of preattention, focal attention, 

comprehension, and elaboration require increasing processing capacity. They defined 

preattention as the lowest level of involvement, which uses little processing capacity. 

Similarly, others conceptualized preattention as a really-low involvement (e.g., Pham 

1997). This definition indicates that preattention does not require conscious 

allocation of attention. Preattentive processing serves the preparation of sensory 

input for later use in focal attention (Schweizer 1996). Thus, in this stage, the ad 

information is initially evaluated through either semantic (Shapiro, MacInnis and 

Heckler 1997; Shapiro 1999) or feature analysis (Janiszewski 1988; 1993) to 

determine whether it is of sufficient importance to receive further focal attention.  

 From the conceptualization of preattention, most Web ads automatically gain 

preattention just by being embedded in Webpages that consumers are exposed to. 

However, this preattentively induced attention lasts only a fraction of a second, and 

it is temporally by nature prior to focal attention (hence preattention). Preattentively 

processed information is first registered in sensory memory, which consists of the 
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immediate impression caused by the firing of the nerve cells. However, the ad 

information in sensory memory may be lost if not attended to. Without maintaining 

continued focal attention to an ad stimulus, consumers are likely to perform only 

preattentive processing. For example, when consumers surf the Webpages to find 

specific information (i.e., primary task), they may notice the embedded Web ads just 

by scanning the Webpages, but they purposefully ignore those ads. In this case, 

consumers experience preattentive processing of Web ads. The factors affecting this 

level of processing and the effects of such processing will be further discussed in 

Chapter 3.  

 In summary, preattention is conceptualized as the lowest level of 

involvement (Greenwald and Leavitt 1984) and, in this stage, consumers are believed 

to process an ad because of its size and location within a vehicle (Finn 1988), 

whereas focal attention requires additional processing capacity to determine what the 

ad is about, and the effects of focal attention are the formation of a visual image of 

the ad, making subsequent recognition possible (Finn 1988). This division is 

consistent with the model proposed by Broadbent (1957, 1958), where sensory input 

is filtered by the preattention prior to focal attention. Preattention would thus 

provide the input for, and simultaneously reduce the load on, later operations. 

Accordingly, all the processes that are due to external stimulation, but not to 

attentional selection, are regarded as preattentive (Schweizer 2001). These two classes 

of processes differ with respect to processing speed, degree of flexibility, and level of 
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consciousness (Velmans 1991). Preattentive processing is thought to be fast, 

involuntary, inflexible and automatic, and restricted to accessing the memory traces 

of simple, well-known stimuli. By contrast, focal-attentive processing is thought to 

be slow, voluntary and flexible, and thus required for the analysis of novel stimuli or 

novel stimulus arrangements. These differences suggest that preattention and focal 

attention may contribute to the processing of Web advertising in different manners.  

 

 Web Ad Effects 

 The final key component of the present model is Web ad effects. Web ad 

processing, in turn, expected to influence consumers’ responses generated from ad 

exposure (See Figure 2.1). The effects of Web advertising can be ascertained from 

cognitive, affective, and behavioral dimensions (Hutchinson and Alba 1991; Li, 

Daugherty and Biocca 2002; Lutz 1975; Wright 1980). Along with traditional 

advertising, it is logical to assume that the effects of Web advertising should also be 

assessed in relations to these three elements. Conceptually, cognition has generally 

been viewed as “a system of beliefs structured into some kind of semantic network” 

(Holbrook and Batra 1987). On the other hand, affect is typically treated as feelings 

and emotions which are physiologically based or have some physiological 

component (Barry and Howard 1990; Peterson, Hoyer and Wilson 1986). Contrary 

to this viewpoint, many advertising studies often use ‘affect’ synonymously with the 

concept of ‘attitude,’  defining ‘attitude’ as a single dimensional construct 
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representing the degree of favorability or unfavorability with respect to the 

advertisement (Lutz 1981). Finally, behavior (or conation) has usually been referred 

to as either intentions to perform a behavior or the performance of the actual 

behavior. These three types of responses will further discussed in the following 

section. 

 

 Cognitive Responses 

 Based on the above definition, cognitive measures are supposed to determine 

the ability of an advertisement or other ad stimulus to attract attention and ultimately 

to generate product or brand knowledge. Therefore, cognitive measures should 

determine the amount of knowledge a consumer has about a product/brand through 

the learning process (Bettman and Park 1980), and, thus, the cognitive component of 

Web advertising effects can be gauged by awareness and memory measures.  

 Recently, Sutherland and Friedman (2000) distinguished advertising awareness 

from ad awareness. They noted that advertising awareness measures an image attribute 

caused largely by the brand’s historical level of advertising, and, thus, it assesses the 

aggregated memories of the brand by asking “Have you seen any advertising for the 

brand X recently?” Ad awareness, by contrast, refers to “proven recall of the particular 

advertisement for the brand,” (Sutherland and Friedman 2000). For the present 

model of Web ad effects, we are more interested in the effects of the specific Web 
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advertisement, rather than in the composite marketing communication efforts on the 

Web, and, thus, ad awareness would be a principal indicator of the awareness measure.  

 The other important cognitive responses are memories. The importance of 

studying memory for advertisements is attested to by the large number of studies 

(See Alba, Hutchinson and Lynch 1991 for review). Prior literature in memory 

research suggests that when consumers are exposed to an advertisement, multiple 

representations of the advertisement are encoded in memory. Then, depending on 

the task that they subsequently engage in, a particular representation reflecting either 

explicit or implicit memory of this prior ad exposure is retrieved.  

One type of memory that arises from an ad exposure situation is explicit 

memory. At the time of ad exposure, a representation of the ad information is 

encoded in memory and is associated with a spatio-temporal context that links the 

information to the ad exposure (Lee 2002). This type of memory is referred to as 

explicit memory. Explicit memory is characterized by an individual’s conscious 

recollection of the past exposure episode and intentionally attempts to access the 

information that was presented. Thus, measures of explicit memory make direct 

reference to the past ad exposure, and respondents are asked to demonstrate what 

they can remember about the past event. For example, prior studies investigating 

memory for advertisements typically expose respondents to advertisement and then, 

after a short delay, require them to recall or recognize the ad. Commonly used tests 
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of explicit memory include free recall, cued recall, day-after recall, and recognition 

(Krishnan and Chakravarti 1999).  

 However, it is not the case that all memory retrieval is explicit in nature. In 

some cases, enhanced task performance has been observed even when respondents 

are not aware of their having been exposed to the advertisements earlier. This 

enhancement reflects implicit memory of the ad exposure and is revealed by a 

change in task performance as a function of a prior exposure to advertisements 

without direct reference to the episode or to the target information (Schacter 1987). 

Thus, implicit memory measures tap a different form or type of memory that is not 

accessed by conventional recall and recognition tests. A common implicit memory 

test is the word fragment completion test. Respondents are initially exposed to a set 

of target words (such as FINESS) and are later given a set of word fragments to 

solve (e.g., F_N_S_) without explicit reference to the prior study episode. If the 

completion rate for target words seen in a prior study episode significantly exceeds 

the completion rate for new words not previously seen, then priming has occurred. 

The inference is that some remnants of memory from the prior exposure influenced 

task performance (i.e., word fragment completion test) even though conscious 

assignment of the material to memory during the task or recollection of the prior 

exposure was not required. 

The literature on the effects of the level of attention on explicit and implicit 

memory suggests that manipulation of attention level at encoding does not affect 
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implicit memory, but strongly influences performance on explicit memory tests (e.g., 

Richardson-Klavehn and Bjork 1988). Schacter (1987) reviewed various alternative 

theoretical explanations of such dissociations. One explanation, the activation view, 

holds that implicit memory test performance rests on concepts that are temporarily 

activated in memory due to the prior information exposure. In contrast, the processing 

view focuses on the differential retrieval process demands of explicit and implicit 

memory tests. Dissociations occur because explicit memory tests draw primarily on 

respondent-initiated prior elaboration of the concepts in memory, while implicit 

memory tests mainly use information in the test materials (Roediger 1990). The 

multiple memory view attributes explicit and implicit memory differences to different 

memory systems. Explicit memory processes involve conscious recollection and are 

seen as stemming from a declarative or episodic system, while implicit memory 

processes are ascribed to a procedural or semantic system and can show learning 

facilitation or preference change without conscious awareness (Duke and Carlson 

1993; Krishnan and Chakravarti 1999; Lee 2002). 

 Despite different approaches to the explanations of dissociations among 

implicit and explicit memory, prior studies revealed that explicit memory retrieval is 

robust in the case of focal (or full) attention, and divided attention leads to a 

decrease in explicit memory performance. However, implicit memories are preserved 

even with the minimal level of attention, which indicates that the exposure to stimuli 

has an effect, albeit at an unconscious level (e.g., Jacoby and Dallas 1981; Tulving, 
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Shacter, and Stark 1982). The finding is relatively important for this study because it 

suggests that the existence of preattentive processing of Web ads can be assessed by 

whether Web ad stimuli leave an implicit memory trace. 

 

Affective Responses 

 There are many types of affective responses to an ad stimulus. The present 

model treats ‘emotions’ and ‘feelings’ synonymously as Burke and Edell (1989) 

conceptualized. In this context, the term ‘emotion’ represents specific feeling states 

at the time of a Web advertising exposure. This definition follows that of Batra and 

Ray (1986), Edell and Burke (1989), and others who have distinguished such 

emotional reactions from subcategories of affective responses toward the ad (e.g., 

Did the consumer think the ad was humorous?), global affect toward the ad (e.g., 

Did the consumer like the ad in general?), and global feelings (e.g., Did the consumer 

feel good while being exposed to the ad?). Furthermore, emotions are differentiated 

from moods. Unlike moods, emotions are more stimulus specific (Cohen and Areni 

1991), and emotions may vary greatly in their intensity level (Mehrabian and Russell 

1974). Thus, emotions may impact the effectiveness of Web ads differently than do 

moods. Furthermore, ad-evoked emotions influence consumers’ memory formation. 

Brewer (1988) showed that events that had been accompanied by emotions were 

found to be more memorable. This is because emotional intensity may directly 

impact the strength of the memory representation, or because emotions may be 
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associated with events that are distinctive in memory for other reasons such as 

infrequency of occurrence (Baumgatner, Sujan and Bettman 1992). The finding 

suggests that emotion plays an important role in memory formation. According to 

the cue accessibility hypothesis, an emotion may influence one’s evaluations of ad 

stimuli because materials stored in memory that are congruent with that emotion 

state will be more accessible, and consequently more likely to come to mind than 

they would at another time (Clark and Isen 1982; Isen, Shalker, Clark and Karp 

1978). The influence of emotion on memory that has been consistently found is an 

effect of positive feelings at the time of recall. Consumers who are made to feel 

happy show facilitated recall of positive materials learned during the ad exposure in 

the experimental session, relative to other material learned then, and relative to those 

who were not exposed to positive-feeling-inducing treatment (Isen et al. 1978; Laird, 

Wagener, Halal and Szegda 1982; Nasby and Yando 1982). This suggests that 

positive emotions can function like a category name or other organizing unit as a cue 

to prime related cognitive material. Thus, it appears that emotions, at least positive 

ones, can cue material organized in the mind as related to those emotions.  

 The other affective response we consider in the present model is attitude 

toward the ad and the brand. Fishbein and Ajzen (1975, p. 6) defined attitude as “a 

learned predisposition to respond in a consistently favorable or unfavorable manner 

with respect to a given object.” Historically, two major orientations have emerged in 

the study of attitudes. The proponents of the tripartite view consider attitude as 
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being made up of three underlying components: cognition, affect, and conation. By 

contrast, under the unidimensional approach, attitude consists of only one 

component, affect, which represents the degree of favorability or unfavorability with 

respect to the attitude objects. Even though the tripartite view of attitude is 

conceptually well established, little has seen empirical investigation. Furthermore, 

this view is not currently “a major force in the study of attitude, nor does it provide 

direct impetus to the application of attitude in marketing research” (Lutz 1981). 

Accordingly, many researchers are leaning toward the unidimensional view of 

attitude, and they prefer to use the construct, attitude, as opposed to purely cognitive 

responses (Calder and Sternthal 1980; Mitchell and Olson 1981). In particular, 

researchers have proposed that attitude toward the ad (Aad), an affective construct 

representing consumers’ feelings of favorability/unfavorability toward the ad itself. 

This trend of conceptualization is consistent with Fishbein and Ajzen’s (1975) 

definition of attitude in the sense that it views Aad as comprising solely an evaluative 

or affective response to the ad stimulus and does not refer to cognitive or behavioral 

responses. More importantly, attitude toward the ad serves as a commonly used 

effectiveness measure (MacKenzie and Lutz 1989).  

 Unlike traditional media, which asks little of the consumer beyond passive 

attention, the Web invites users to be involved with the brand, learn about products, 

sign up for services, and play an active role in the marketing experience, thus closely 

bonding with the brand. In this sense, brand attitudes are important indicators of the 
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effectiveness of Web advertising. The objective of the attitude toward the brand 

measure is to assess whether or not an individual’s affective responses to the 

advertised brand are positive in comparison to the affective responses to competitor 

brands. Brand attitudes formed upon exposure to advertising have been explained as 

outcomes of the brand beliefs (Lutz 1975; Olson and Mitchell 1975) and Aad 

(Mitchell and Olson 1981; Shimp 1981) engendered by the brand ad.  

 

Behavioral Responses 

 Behavioral responses generally involve some type of behavior or behavioral 

intention, such as searching for additional information or purchase (Hoch and Ha 

1986), resulting from Web ad exposure. When it comes to behavioral responses to 

Web advertising, the first thing that immediately comes to mind is the click-through. 

The IAB Media Measurement Task Force (1997) defines a click as “an interaction 

with an advertisement.” Along with the belief that Web advertising is supposed to be 

more accountable than its traditional counterparts, one of the most frequently used 

indicators of ad effectiveness is the click-through rate (See Briggs and Hollis 1997; 

Cho, Lee and Tharp 2001; Dahlen 2001; Dahlen 2002). However, the average click-

through rate dropped to 0.33 percent in 2001 (Mediapost 2001) from 7 percent in 

1996, and this dismal fact indicates that click-through rate alone may not be able to 

capture all of the relevant behavioral responses to Web ads.  
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 Assuming that consumers would spend time on the Web ad only if the Web 

ad’s content is beneficial to them or congruent with their Web-visiting goals, time 

spent on a Webpage can be used to evaluate the usefulness of a Web ad and as the 

indicator of consumers’ behavioral responses to Web advertising. This is because the 

measure tells advertisers how long a potential customer may be exposed to an 

advertising opportunity on one visit. In this context, Rodgers and Thorson (2000) 

suggested the time spent on a Web page as an informative measure of how much 

attention is being devoted to the Web advertising. 

 While the ultimate objective of advertising is undeniably to improve a 

company’s sales by creating the necessary conditions for this to occur, the aim of 

advertising is often communication rather than sales objectives, and an attempt to 

create the impact which the advertiser wishes to achieve with his or her message - 

something which does not necessarily coincide with an increase in sales. Furthermore, 

along with the low click-through rate, the average industry conversion rate (i.e., the 

percentage of visitors who make a purchase) for Web advertising is close to zero. 

Thus, it may be inappropriate to use the actual purchase rate for gauging the 

behavioral effects of Web advertising. However, the objective of a Web ad can be 

defined in terms of action. In this case, purchase intention measure would be a useful 

indicator of consumers’ behavioral responses to Web ads. Purchase intention 

quantifies the probability that an individual will try out or buy the advertised brand in 

the near future as a result of the exposure to the Web advertisement. Purchase 
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intention is the most widely used behavioral measure in advertising effectiveness 

research (Beerli and Santana 1999), and the measure is also employed in some Web 

advertising research as an indicator of behavioral responses (e.g., Choi and Rifon 

2002; Li, Daugherty, and Biocca 2002).  

 

Summary 

 The proposed model of how Web advertising works consists of five key 

components: Web ad sources, message characteristics, moderators, Web ad 

processing, and Web ad effects. Among them, Web ad sources, message 

characteristics, and moderators are considered the antecedents of Web ad processing. 

Interactions between these antecedents are suggested to affect the level of Web ad 

processing (i.e., preattention vs. focal attention), resulting in influencing consumers’ 

responses (i.e., Web ad effects or consequences). The model integrates prior research 

and simplifies the processing mechanisms into two dimensions: preattention and 

focal attention. Compared to prior Web ad models, this conceptual model embraces 

consumers’ processing of Web advertising which may be ignored or avoided during 

their online activities. More importantly, it suggests that Web ads that are out of 

consumers’ attentional focus may be processed at a preattentive level. However, due 

to the lack of prior studies, what factors will affect preattentive processing and what 

are the consequences of such processing are still open questions.  
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 The present model provides a conceptual framework to investigate 

consumers’ preattentive processing of Web advertising. It suggests that, when it 

comes to examining preattentive processing, all five key components of Web ad 

effects model should be considered.  

 In the following chapter, the potential relationships between all three types 

of antecedents (i.e., Web ad sources, message characteristics, and moderators) and 

preattentive processing, and the effects of such processing in the Web ad 

environment will be discussed, and it will lead to several hypotheses for the empirical 

examination.  
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CHAPTER III.  

PREATTENTIVE PROCESSING OF WEB ADVERTISING 

  

 The purposes of Chapter 3 are (1) to review the literature as to the 

development of preattentive processing studies, (2) to discuss several issues 

surrounding preattentive processing of Web advertising, and (3) to propose research 

hypotheses relating to factors affecting preattentive processing of Web advertising 

and the effects of such processing for the empirical examination. Before discussing 

prior literature and varying issues, it would be useful to distinguish preattentive 

processing studies from other streams of advertising effect research.  

 From the information processing perspective, research on advertising effects 

can be classified into three broad streams: conscious, preconscious, and preattentive 

processing. Among three research streams, a majority of research on advertising 

effects focuses on consumers’ conscious processing of an advertisement. In this 

research, respondents’ primary task is to direct their attention to the information in 

the ad, and they are fully aware of what the information is (i.e., they have ability to 

acknowledge that they are being presented with the information; Kihlstrom 1990). 

Research in this area typically focuses on the effects of processing different types of 

ads on consumers’ cognitive, affective, and behavioral responses.  

 A second research stream, which is preconscious processing, focuses on 

respondents’ processing of information typically presented at such a fast rate or in 
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such a degraded form that it cannot be perceived, even though respondents focus 

their attention directly on the stimuli. Respondents are unaware of the existence of 

information because it is presented subliminally or just below the perceptual 

threshold (Marcel 1983; Moore 1988). Although there is evidence in both marketing 

and psychology for the existence of subliminal perception, evidence for its effects on 

consumers’ attitudes and behaviors is unclear. This stream of research remains 

controversial and the practice is generally regarded as unethical.  

 A third research stream, which is preattentive processing, focuses on 

respondents’ processing of information that is outside their focus of attention. Such 

processing would be the case, for example, when consumers read a particular article 

in a magazine, and in the process they overlook the advertisements to which they are 

exposed. Like research on preconscious processing, this research stream deals with 

situations in which consumers are unaware of the nonattended information. Unlike 

research on preconscious processing, however, consumers, not advertisers, are 

responsible for unawareness of the ads which they were exposed to. In other words, 

consumers are not conscious of ads or ad information because they are paying 

attention to something else, not because advertisers control the nature of the 

exposure.  

 In summary, three research streams are differentiated by consumers’ 

attentional focus upon ad exposure, who determines ad exposure, and whether the 

ad achieves awareness. Table 3.1 summarizes the above discussion. 
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Table 3.1. Three Streams of Research on Advertising Effects 
 

Research Streams Attentional Focus 
Who 

Determines Ad 
Exposure 

Ad 
Awareness 

Conscious 
Processing Ad Consumer Yes 

Preconscious 
Processing Ad Advertiser No 

Preattentive 
Processing 

Primary Task or 
Surrounding Context Consumer No 

 
  

 The conceptual model of how Web ad works in Chapter 2 differentiates 

preattention from focal attention. Among the three streams of ad effect research 

studies, conscious and preconscious processing studies mainly investigate the effects 

of focal attention to ad stimuli under different conditions, while preattentive 

processing studies mainly deal with the effects of consumers’ preattention to 

advertisements. Given that consumers are often involved in primary tasks (e.g., 

finding information, socialization, entertainment) that occupy their attention when 

visiting the Web and thus limit their opportunity to attend to and process Web ads, 

understanding the potential impact of Web ads processed at a preattentive level is 

important. In the following section, development of theories relating to preattentive 

processing will be reviewed.  
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Development of Preattentive Processing Studies 

 Many explorations of preattentive processing of messages or stimuli were 

conducted in the field of cognitive psychology. Overall, three relevant theories of 

attention have emerged: the early selection theory, the late selection theory, and the 

resource theory. In the next section, each theory will be reviewed, and the 

development of preattentive processing in an advertising context will be discussed. 

 

 Early Selection Theory  

 Early studies of preattentive processing employed a “shadowing task,” in 

which one message is presented through headphones to one ear of a subject while a 

different message is simultaneously presented to the subject’s other ear. The subject 

is asked to attend to only one of the messages and to repeat aloud what he or she 

hears. Thus, the second message that is presented simultaneously with the shadowed 

message remains at the level of preattention. Further, the cognitive demands of 

repeating one message and rejecting a second may use enough capacity to prevent 

the subject’s involvement in the nonselected message from progressing to any level 

of involvement higher than focal attention (Greenwald and Leavitt 1984). In this 

context, for instance, Cherry (1953) found that, if subjects shadowed the message 

presented to one ear, they were unable to report the meaning of the message in the 

other ear, or even be sure that it was English. However, subjects always noticed, for 

example, whether the nonselected message was in a male or a female voice, or 
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whether it was speech or a noise. Based on the results, Cherry (1953) concluded that, 

during preattentive processing, certain physical properties of the nonselected 

message were analyzed but not its meaning.  

 On the basis of this and other evidence, Broadbent (1957, 1958) proposed 

the existence of a ‘bottleneck’ in the human information processing system. The 

physical properties of the many stimuli coming to the sensory organs are 

simultaneously analyzed (in a parallel ‘channel’) in an automatic, preconscious 

fashion. The channel used for the analysis of meaning has a limited capacity, 

however. Thus, unless stimuli are fully attended to, they are not subjected to receive 

an analysis for meaning, and it is only if they receive focal attention that they enter 

consciousness, in which case they can be reported.  

 Further evidence of the inability to report words outside of the focus of 

attention was provided by Moray (1959). Some additional findings, however, 

indicated a more extensive analysis of the nonselected message than that revealed by 

subjects’ reports. Specifically, subjects shadowing one channel in a dichotic listening 

experiment notice their names (i.e., salient messages) with some frequency (about 

30% of the time) if the name occurs in the unattended channel (Moray 1959). 

Consistently, Treisman (1960) found that, if the message in a shadowing task was 

suddenly switched from the shadowed ear to the nonselected ear, subjects made a 

corresponding, albeit temporary, switch in what they shadowed in 6 percent of the 

trials. The results indicated that a pertinent stimulus outside the focus of attention 
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can attract attention. However, if preattentive processing is restricted to the physical 

properties of a stimulus, how can this be? Later studies accordingly examined the 

analysis of stimuli outside the focus of attention by the technique of assessing the 

influence of such stimuli n the attended message, and formalized attenuation theory 

(Treisman 1964).  

Treisman’s (1964) attenuation theory consists of four levels: input sensory 

processes, selective filter (attenuation), dictionary-semantic analysis, and output 

processes. In choosing what to pay attention to, a selective filter first processes 

incoming information, and makes its selection according to the physical 

characteristics (e.g., male/female voice, or tones) of the information. The second 

stage, which is semantic in function, contains thresholds for dictionary units (words). 

Further, Treiman suggested, based on the results of ‘shadowing task’ experiments, 

that, apart from the selected channel of information, the set thresholds for certain 

words in the second stage allow for other information to be attenuated, or processed 

in a weaker form, simultaneously. The information received through the attenuated 

channel may even take over the listener’s attention if, for some reason, it is 

interesting or important enough (Treisman 1964). 

 In short, the theory allows for the possibility that the analysis of a message’s 

content occurs fairly early in the processing during which the check for high-priority 

items involves the permanent memory system. Furthermore, it suggests that the early 

stage of the analysis of physical properties may operate almost automatically, but the 
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priorities at the higher levels are continually shifted in accord with the individual’s 

purposes and expectations. Several empirical studies have supported the theory. For 

example, Lewis (1970) found that the speed at which attended-to words were 

shadowed was influenced by the presence of semantically related words in the 

nonselected ear, but not by the presence of unrelated words. Corteen and Wood 

(1972) found that words previously associated with electric shocks continued to 

produce changes in galvanic skin response, even when presented to the nonselected 

ear in a shadowing task, and that this occurred also with words that were 

semantically related to the continued word. Furthermore, Mackay (1973) revealed 

that clear words presented to the nonselected ear tended to bias the meanings of 

ambiguous, shadowed sentences in the attended ear. Such studies have produced 

diverse evidence of semantic analysis of nonselected words under conditions in 

which subjects claim to have no awareness of those words and are unable to report 

them afterward. This suggests that under some circumstances a preliminary analysis 

for meaning of stimuli or message can take place outside the focus of attention, 

without reportable consciousness.  

 

Late Selection Theory 

Deutsch and Deutsch (1963) and Norman (1968) proposed models in which 

information is processed in parallel nonselectively until the results are placed in 

short-term memory. Basically, the model placed the ‘bottleneck’ much later in the 
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processing. The late selection theory explains that simultaneous processing of input 

stimuli in different channels proceeds in a parallel, automatic, preconscious fashion, 

without mutual interference, up to the point where each stimulus is identified. This 

identification matches each stimulus to its previous traces in long-term memory, 

which includes information relating to meaning (Shiffrin and Schneider 1977). 

Processing above and beyond this (e.g., rehearsing an item, or choosing an 

appropriate output response to it) requires a limited capacity central processor, and 

only information that makes use of this processor enters conscious processing. By 

virtue of its limited capacity, information in this processor can be processed only in 

serial fashion and is susceptible to interference from other, competing tasks.  

Posner and Snyder (1975) further developed this model in somewhat greater 

detail. They suggested that preattentive processing produces a fast, automatic 

“spreading activation” in the central nervous system (a parallel process). This 

activates not only memory traces of a given stimulus word, but also related traces 

that share some of its features. This process has no effect on unrelated traces, 

however. Limited capacity central processing, by contrast, occurs only after such 

spreading activation; it is relatively slow and serial in nature and cannot operate 

without intention and awareness. Awareness that a given stimulus has been 

presented creates expectations about which stimuli are likely to follow and which 

stimuli are unlikely or unexpected. Neeley (1977) provided strong support for Posner 

and Snyder’s (1975) arguments with the experiments using a ‘lexical priming’ task: 
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An initial preattentive processing accesses not only the memory traces of the input 

stimulus but also those of semantically related stimuli; this is followed by a conscious 

processing that not only facilitates the recognition of expected stimuli but also 

inhibits the recognition of unexpected stimuli. 

 

Resource Theory 

Two previous theories are focused primarily on whether the ‘bottleneck’ is 

early, so that only low-level properties of unattended stimuli are processed, or late, so 

that many properties of unattended stimuli are processed. The alternative approach 

to attention focuses instead on how tasks and strategies can be used to allocate 

attention. This view assumes that attention is a limited resource that can be allocated 

across tasks that need to be performed. Kahneman (1973) suggests that our inability 

to perform two tasks at once may not derive from a bottleneck at any particular stage 

of processing, but rather from a nonspecific depletion of a limited pool of resources. 

In this view, attention is a resource that can be allocated to a task. The amount of 

processing that can be done on a particular task is proportional to the resources 

devoted to it. Thus, whereas bottleneck theories assume that stimuli are only 

processed up to a certain point, resource theories assume that information can be 

processed until the available processing resources are all being used. Thus, in the 

resource view, two tasks that do not demand too much cognitive effort should not 

interfere with each other. Furthermore, because resources can be allocated, if one 
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task is more important than another, then resources can be devoted to the more 

important task at the expense of the less important one. Bottleneck theories do not 

permit this kind of selective processing of information. Although the theoretical 

approaches of ‘bottleneck’ theories and resources theories are somewhat different, it 

should be noted that early and late selection models, to some extent, incorporate 

with the basic assumption of resource theories, the limited capacity of attention.  

 

 Theories of how attentional resources are devoted to input analysis have 

continued to develop. La Berge (1981) and Kahneman and Treisman (1984), for 

example, review evidence that the processing of visual stimuli that are not at the 

focus of attention may, to varying degree, demand attentional resources. The finding 

is consistent with that obtained with acoustic stimuli in dichotic listening studies in 

‘early selection’ theories, but inconsistent with ‘late selection’ theories. There is also 

reason to believe that different forms of attention may have to be devoted to 

different stages of input analysis. For example, attention has to be devoted to 

physical features in the process of searching for a target input stimulus (La Berge 

1981), and attentional resources may be needed to integrate the set of features at the 

location found by the search (Kahneman and Treisman 1984). Kahneman and 

Treisman (1984) also suggest that some attentional limits may turn out to be failures 

in the dissemination of the results of input analysis to other information processing 

modules, rather than failures in input processing itself. However, they note that the 
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question of how attentional resources are allocated is in principle distinguishable 

from the question of whether it is or is not under conscious control. This indicates 

that focal-attentive processing is accompanied by consumers’ conscious control of 

attentional resources, but preattentive processing is not.  

 Based on the idea that attention is required to take the information from 

many different dimensions and coordinate it in such a way that individuals can 

recognize that all of this information occurred at the same location, Feature 

Integration Theory (FI), developed by Treisman and her colleagues (Treisman 1980; 

Treisman and Gelade 1980), further elaborates upon the two stages of visual 

information processing. The first stage, preattentive processing, involves effortless, 

automatic processes of scanning for detection of a target object from within an array 

of other objects. This type of task is described as attention-free, in that it does not 

make demands upon the subject’s attentional resources. In contrast, the second stage 

of visual information processing demands more effort and strategy when detecting 

the target object that has a unique feature different from that of other objects in an 

array. Attentive processing requires the subject to identify a target object from within 

a background of other objects that is missing a particular feature. As such, this type 

of task is described as attention demanding, because it often requires the subject to 

reduce the wide-span attention to a spotlight, zoom-lens attention focus (i.e., focal 

attention) when serially looking for the one unique object.  
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 Compared to cognitive psychology, a relatively small number of studies has 

examined consumers’ preattentive processing in the context of advertising, although 

much advertising is received and processed, under some circumstances, in a 

preattentive manner. Recently, investigating whether preattentively processed 

advertisements can influence attitude formation and future judgment, and under 

what conditions, has bcome an emerging research topic (Janiszewski 1988, 1990a, 

1990b, 1993; Shapiro, MacInnis, and Heckler 1997; Shapiro 1999). The findings 

suggest that, while an individual focuses his/her attention on a primary task (e.g., 

reading a magazine article), ad information that is not the focus of attention can be 

processed (i.e., preattentive processing). The ad information processed in this 

manner further affects one’s attitude toward the ad and brand (Janiszewski 1988, 

1990a, 1990b, 1993) and increases the likelihood that a product depicted in an ad will 

be included in a consideration set (Shapiro et al. 1997), without leaving explicit 

memory of the ad. Although these studies have been helpful to expand our 

understanding of the nature of preattentive ad processing, several issues need further 

investigation, especially in the Web environment. 

 

 Emerging Issues in Preattentive Processing of Web Advertising 

 The first issue of importance is to determine whether preattentive processing 

of Web ads occurs. Prior research suggests that preattentive processing takes place in 

print ads (Janiszewski 1988, 1990a, 1990b, 1993; Shapiro et al. 1997; Shapiro 1999). 
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However, none of these studies has ever examined this type of processing in the 

Web environment. The Web is distinguished from print media (newspapers and 

magazines) by the fact that the advertising message is combined with audio and 

moving stimuli as in broadcasting media. The Web is also differentiated from 

broadcasting media by the fact that the advertising message is integrated within the 

editorial content as in print media. Moreover, the Web is truly distinguished from 

traditional ad media by its idiosyncratic ability -- interactivity. Taking all these 

differences together, whether preattentive processing would occur in this unique 

medium is the first important issue to explore.  

 Cognitive psychologists demonstrate that visual and audio stimuli undergo 

preattentive processing (e.g., Kahneman 1973; Treisman 1980). Since both visual and 

audio stimuli are included in Web ads, we assume that Web advertisements can be 

processed in a preattentive manner too. However, when do we expect to discover 

this type of processing on the Web? As the definition of preattention suggests, most 

Web ads, initially, go through the preattentive stage when individuals visit Web pages 

with a certain objective (e.g., informational needs, entertainment) and scan the Web 

page where Web ads are embedded. Web advertisements may draw a consumer’s 

focal attention later, but they may also be ignored or avoided. In the former case, 

Web ads enter the attentive or conscious processing stage, but in the latter cases, we 

expect that they are only processed in a preattentive manner. In an experimental 

study done by Benway and Lane (1998), 55 out of 72 participants failed to recall or 
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recognize a large banner advertisement, but successfully completed their 

experimental task (i.e., finding information on the editorial content and clicking a 

small text link). This finding indicates that consumers have a tendency to ignore Web 

ads when they are preoccupied with their goals or tasks for visiting the Web. 

However, during the process, we assert that they experience preattentive processing 

of Web advertising. Furthermore, Drèze and Hussherr (2003) found that more than 

50 percent of the banner exposures are not attended to, and that respondents 

purposefully avoid looking at banner ads during their online activities (Study 1). This 

means that those banner ads are out of respondents’ attention focus, and that a large 

part, if not most, of a consumer’s processing of banner ads will be done at a 

preattentive level, rather than at a full attention level. In order to formalize the 

further theoretical discussion, empirically detecting the existence of preattentive 

processing is the first important issue to be explored.  

 Shapiro, Heckler, and MacInnis (1997) suggest that the existence of 

preattentive processing would be indicated by two measures: (1) implicit memory for 

the target brand name, and (2) no evidence of explicit memory of the target ad. All 

ad information, whether processed preattentively or consciously, activates a memory 

representation of the material. This activation, known as priming, increases the 

likelihood that the activated stimulus will be retrieved from memory. For example, if 

consumers process an advertisement at a preattentive level, there is greater likelihood 

that they will include that advertised brand in a consideration set, than if they had 
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not been exposed to the advertisement at all (Shapiro 1999). Therefore, evidence of 

this priming effect is essential to support that preattentive processing has occurred. 

Priming is often assessed using an implicit memory task (e.g., Schacter 1987), in 

which individuals’ memory performance is shown to be facilitated, even though they 

report no explicit memories (i.e., recall or recognition) of having seen the object 

before. Shapiro and MacInnis (1992) employed an implicit memory measure to 

assess priming in the advertising context, but, due to the small sample size, further 

investigation on the feasibility of using implicit memory tasks to assess the existence 

of preattentive processing is necessary before any conclusions can be reached. 

 The second issue is to determine the level of analysis that occurs during 

preattentive processing. Like early dichotic listening experiments in cognitive 

psychology (e.g., Broadbent 1958; Cherry 1953), a majority of the research has 

discussed the preattentive processing of ad information as being limited to a feature 

analysis (e.g., Janiszewski 1988, 1990a, 1990b, 1993; Shapiro, MacInnis, and Heckler 

1997). A feature analysis implies that the memory trace produced at exposure only 

contains information as to the perceptual features of the ad content (e.g., shape, size, 

color) and not its meaning. However, as attenuation theory (Treisman 1960) suggests, 

semantic analysis can occur during preattentive processing, too. Janiszewski (1993) 

revealed that subjects reported some recognition of previously exposed ads even for 

the preattentive condition. However, this evidence should be viewed with caution. 

By theoretical definition, preattentive processing is not supposed to leave any explicit 
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memory such as recall or recognition. Additionally, Janiszewski (1993) failed to 

report recognition measures of the semantic information, which makes it unclear 

whether the exposure to ad information was preattentive in nature. The only 

convincing evidence of semantic analysis is provided by Shapiro et al. (1997). They 

found that preattentively exposed ad information activates the name of the 

advertised product in memory, so it increases the likelihood that a product showed in 

an ad will be included in a consideration set. The above uncertainty around the level 

of analysis during preattentive processing suggests further investigation on this issue 

in the Web ad environment is needed. 

 The third issue of importance is to explore the factors affecting preattentive 

processing of Web ads. By doing so, we are able to expand our knowledge of the 

factors affecting or moderating the effects of preattentive processing. Schweizer 

(2001) suggests that preattentive processing is conditioned by external stimulation, 

but not by an individual’s attentional selection, which is primarily affected by the 

consumer’s motivation, ability, and opportunity to process ad information (MacInnis 

and Jaworski 1989). Prior research has demonstrated that the modality of the ad 

information (pictorial vs. verbal), ad placement (left vs. right visual field), and 

preattentive-resource availability all moderate the effects of preattentive processing 

in print ads (Janiszewski 1988, 1990a, 1993). However, no such research has been 

conducted in the Web advertising context. Thus, this dissertation should expand 

prior research by examining other factors affecting preattentive processing in the 
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Web advertising environment. An examination of the potential factors may suggest 

appropriate Web advertising formats and placement strategies that enhance an ad’s 

influence. 

 The fourth issue is to clarify the relationship between preattentive processing 

and attitude formation. Prior research indicates that preattentive processing 

influences consumers’ attitudes toward the ad and the brand. However, the 

underlying mechanism between preattentive processing and formation of attitudes 

remains unanswered.  

 Web advertising generates individuals’ cognitive and affective responses, and 

both responses are demonstrated to influence consumers’ attitude formation (e.g., 

Yoo, Kim, and Stout 2003). In the same sense, we believe that preattentive 

processing of Web ads produces cognitive and affective responses, and those 

responses have an effect on one’s attitude toward the ad and the brand. Cognitive 

responses denote individuals’ mental representation or memory, and are typically 

assessed by recall or recognition in many advertising studies. However, preattentive 

processing is not supposed to generate explicit memories for the ads; thus, recall or 

recognition would not be appropriate measures of cognitive responses to 

preattentively processed ad information. By contrast, implicit memories do not 

require consciously recollecting the prior ad exposures, and thus are better measures 

of individuals’ cognitive responses during preattentive processing. However, as Lutz 
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(1985) indicated, the determinants of consumers’ attitudes are not only cognitively-

based reactions, but also affectively-based responses to the advertising stimuli.  

 Hoffman (1986) has identified three potential sources of affective responses: 

(1) a direct affective response to the stimulus (i.e., emotions); (2) an affective 

response to the match between the stimulus and a stored cognitive representation or 

schema (i.e., the feeling of familiarity that results when processing a previously seen 

stimulus); or (3) an affective response to the meaning of the stimulus (i.e., the 

affective tone of associations in memory). All three potential sources of affective 

responses should be used in the account of affective responses that result from 

preattentive processing of Web advertising. As discussed in the conceptual model in 

Chapter 2, specific feeling states (i.e., emotions) at the time of ad exposure will 

influence consumers’ attitudes. Furthermore, a preattentively formed mental 

representation of an advertisement makes subsequent perception of the ad features 

or even the brand name easier through perceptual and conceptual fluency, providing 

a feeling of familiarity. In the absence of explicit memories that could explain the 

familiarity, consumers will interpret the familiarity as a positive feeling toward the ad 

or the brand (Janiszewski 1990a; Mandler, Nakamura, and Van Zandt 1987). Finally, 

the valence of emotional responses associated with the memory has the effect of 

‘coloring’ individuals’ evaluation in an emotion-congruent direction (e.g., Isen et al. 

1978; Forgas 1995; Laird, Wagener, Halal, and Szegda 1982). That is, the 

preattentively processed ad would be evaluated more favorably when the emotional 
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state associated with the ad is pleasant than when it is unpleasant (Goldberg and 

Gorn 1987). One explanation is that emotional states – pleasant or unpleasant – cue 

similarly valenced materials in memory, thereby biasing consumers’ perception of the 

advertisement at the time of evaluation (Isen et al. 1978). Another explanation is that 

consumers often inspect their emotions, so that pleasant or unpleasant emotions 

may be attributed to the target at the time of judgment (Schwarz and Clore 1988). 

These two explanations are in fact complementary (Forgas 1995), and both 

explanations suggest that emotional valence will polarize its evaluation. Taking the 

above discussion together, we expect that both cognitive and affective responses will 

function to create an effect on attitudes.  

In addition to cognitive and affective responses, the behavioral responses 

that may be generated by preattentive processing of Web advertising should be 

examined. A semantic analysis, facilitated by conceptual fluency, requires “spreading 

activation” in the central nervous system (i.e., a parallel process). This activates not 

only memory traces of a given stimulus word, but also related traces that share some 

of its features (Posner and Snyder 1975; Holender 1986). Furthermore, because 

activation is maintained for a certain period of time after stimulation, it may 

influence consumers’ choice or behavioral responses such as the inclusion of the 

advertised brand in a consideration set (Shapiro 1999). Consumers’ behavioral 

responses to Web advertising are of great concern to practitioners. By examining 

these responses, the practical implications of the present study will be enhanced.  

 
 
 
 
 

59



 The final issue of importance is to develop a concrete methodology to 

investigate preattentive processing of Web advertising and its effects. One of the 

drawbacks with prior research on preattentive processing in the advertising context is 

that the existence of preattentive processing is determined by attitude toward the ad 

and the brand (Janiszewski 1993). However, using attitude change as an indicator of 

preattentive processing is problematic because attitudes can be affected by varying 

factors such as ad placement (right vs. left visual field) and ad information (visual vs. 

verbal) during the preattentive processing stage. Therefore, independent evidence for 

the existence of such processing is necessary to demonstrate the preattentive 

processing-attitudes relationship. By decoupling the measure of preattentive 

processing from the measure of attitude changes, it becomes possible to directly 

demonstrate that preattentively processed ad information does influence the attitude 

formation process through cognitive and affective responses. Additionally, many 

current experimental procedures may be simply inadequate for assessing the 

relationship between preattentive processing and attitude formation. Most empirical 

investigations use a design with a delayed measure of conscious processing or 

awareness. The delay in the measure requires subjects to remember what they were 

exposed to. However, preattentive processing is not supposed to leave explicit 

memory traces, and a research methodology must demonstrate that subjects did not 

consciously process the ad information and have no explicit memories. Therefore, 

thus dissertation should overcome the methodological difficulties in the prior studies, 
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and employ appropriate methodology in order not only to detect the existence of 

preattentive processing of Web advertising, but also to examine the relationship 

between preattentive processing and attitude formation through cognitive and 

affective responses.  

 In summary, there are five emerging issues when it comes to examining 

preattentive processing of Web advertising: (1) detecting the existence of preattentive 

processing of Web ads; (2) determining the level of analysis during the processing; 

(3) identifying factors affecting such processing; (4) clarifying the relationships 

between preattentive processing and attitude formation; and (5) developing an 

appropriate methodology to examine preattentive processing of Web advertising. In 

an attempt to resolve the issues addressed above, several hypotheses will be 

proposed for empirical examination. For the purpose of hypotheses development, 

the following section will discuss: (1) underlying theories of preattentive processing 

of Web advertising; (2) the factors that may affect individuals’ preattentive 

processing of Web advertising; and (3) the effects of such processing on individuals’ 

responses (i.e., cognitive, affective, and behavioral responses).  

 

 Underlying Theories of Preattentive Processing of Web Advertising 

 The main goal of this dissertation is to explore preattentive processing of 

Web advertising. In tandem with the above discussion, empirical research is 

suggested to explore varying issues. Before proposing any hypothesis, it is necessary 
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to review the process by which preattentive processing may facilitate individuals’ 

responses. Two underlying mechanisms have been suggested: feature and semantic 

analysis. Both analysis mechanisms during preattentive processing will be briefly 

discussed, followed by research hypotheses. 

 

Feature Analysis  

Several research in the areas of cognitive psychology and advertising have 

credited preattentive processing of the stimuli to perceptual fluency arising from a 

feature analysis that occurs during exposure (e.g., Janiszewski 1993; Shapiro et al. 

1997). Perceptual fluency explains that, when exposure leaves a memory trace of the 

perceptual features of the stimulus (e.g., shape, brightness, motion), the features of 

the stimulus are more easily accessed on a subsequent occasion. Without explicit 

memory of having seen the stimulus, this easy access to a memory is misattributed to 

an increase in familiarity and/or preference for the stimulus (Bornstein 1989; 

Mandler et al. 1987). These effects are not limited to judgments of familiarity and 

preference, however. In fact, Mandler et al. (1987) suggest that perceptual fluency 

will influence any judgment that depends on one’s reaction to the features of a 

stimulus. Therefore, if preattentive processing of Web advertising creates perceptual 

fluency effects, such processing is expected to influence individuals’ cognitive, 

affective, and behavioral responses to Web advertising.  
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Semantic Analysis  

Although perceptual fluency is contingent upon the encoding of feature 

information of the stimulus during exposure, an analogous process may occur if 

preattentive exposure involves the processing of semantic information. A study by 

Shapiro (1999) shows that preattentive processing can be extended beyond occasions 

of feature analysis by demonstrating that semantic analysis can lead to conceptual fluency, 

and consequently, the product in the stimulus advertisement is more likely to be 

included in a consideration set. To be specific, Shapiro manipulated the contexts of  

a stimulus advertisement in which a product is presented in isolation (i.e., no context 

condition) or in a combination of background (i.e., context condition). After reading 

a mockup magazine, subjects were asked whether they considered buying the 

product seen during the experiment in either a verbal or a pictorial checklist catalog 

(i.e., consideration set measures). Although subjects were not consciously aware of 

the context manipulation and of having seen stimulus advertisements, there was a 

greater likelihood of including target products in a consideration set when the 

products were depicted with context information versus isolation. Further, this result 

was reliable across both checklist conditions (verbal or pictorial), suggesting that 

effects of unconscious ad influence emerge regardless of whether or not there is a 

perceptual match between a product depicted in an ad and the product as it appears 

in a consideration set checklist. These results are supporting that a semantic analysis 

occurs during preattentive processing. The explanation is the context facilitation 
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effect found in the scene perception literature (e.g., Biderman, Teitelbaum, and 

Mezzanotte 1983; Boyce, Pollatsek, and Rayner 1989). The context facilitation effect 

is the result of object-to-object and/or object-to-background information activating 

a schema for the gist of the scene, which in turn facilitates object identification. This 

effect is dependent on the spread of activation from one concept to another and 

thus requires a semantic analysis. Thus, if preattentive processing allows for a 

semantic analysis, embedding a product in a scene (i.e., context condition) should 

facilitate activation of the product concept in memory during ad exposure. In turn, 

this should create greater feelings of conceptual fluency, leading to an increased 

likelihood of including the advertising product in a consideration set. However, if 

processing is limited to a feature analysis during preattentive processing, the 

perceptual fluency experienced during product consideration would be greater when 

an individual had prior exposure to an ad showing the product in isolation, as 

opposed to an ad showing the product in a context. The results of experiments in 

Shapiro’s (1999) study showed that subjects in the context condition had greater 

levels of unconscious ad influence than those in the no context condition. This 

demonstrated that semantic relatedness between the product and other contextual ad 

information affects differentially the likelihood that the product’s name would be 

activated in memory, and, thus, the likelihood that the advertised product would be 

included in a consideration set. This suggests that semantic processing of contextual 

ad information is what accounts for the context facilitation effect.  
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In summary, during preattentive processing, individuals experience both 

feature and semantic analysis of ad information. How these underlying processes are 

related to potential factors influencing the preattentive processing of Web advertising 

and the impacts of preattentive processing on individuals’ responses are further 

discussed in the following section by proposing research hypotheses for an empirical 

examination.  

 

Research Hypotheses 

As suggested in Chapter 2, all five key components of Web ad effects model 

should be considered when examining preattentive processing of Web advertising. 

Among the three antecedents of Web ad processing, the first component is Web 

advertising sources. As mentioned earlier, it is beyond the scope of this study to 

explore all forms of Web advertising in the context of preattentive processing. Thus, 

the most prevalent form of Web ad - banner ads - is the main focus in this study. 

In the next section, other potential factors affecting preattentive processing 

will be explored. Varying factors are assumed to influence preattentive processing of 

Web ads. However, as previously discussed in Chapter 2, preattentive processing is 

conditioned by external stimuli, not by varying antecedents of information 

processing such as product involvement, motivation, ability, opportunity, and so on. 

This is because those antecedents are related to allocating the focal attention to the 

advertisement (Greenwald and Leavitt 1984; MacInnis and Jaworski 1989). For an 
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empirical examination of this proposition, related literature is reviewed and the first 

hypothesis on the relationship between product involvement and implicit memory 

tests is suggested.  

 

Product Involvement and Implicit Memory 

Since Krugman’s (1965) seminal argument, the construct of involvement has 

emerged as an important factor in studying advertising effectiveness (e.g., Greenwald 

and Leavitt 1984; Petty and Cacioppo 1981a, 1981b; Petty, Cacioppo, and Schumann 

1983; Wright 1973). In these studies, involvement usually refers to ‘personal 

relevance to the message and product’ (Greenwald and Leavitt 1984; Petty and 

Cacioppo 1981a, 1981b). Varying types of involvement (e.g., situation and enduring 

involvement, issue involvement, product involvement, and so on) have been studied 

in the advertising effects studies. Among them, analyzing individuals’ common 

interest in a product is of great importance for marketers and advertisers to develop 

effective marketing and advertising campaigns, and, thus, the construct ‘product 

involvement’ has been a focus of many prior studies. Product involvement is defined 

as the relevance that an individual perceives in the product’s values according to their 

own interests and needs (Zaichkowsky 1985).  

According to the Elaboration Likelihood Model (ELM) and the information 

processing framework (MacInnis and Jaworski 1989; Petty and Cacippo 1981a, 

1981b), an individual’s level of information processing is affected by his or her level 
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of involvement. A high involvement situation would enhance an individual’s 

motivation for issue-relevant thinking and increase ‘elaboration likelihood,’ so the 

central route to persuasion will be induced. Meanwhile, a low involvement situation 

would create low consumer motivation to process information, which leads to a 

greater possibility of a peripheral route to persuasion. That is, individuals are less 

motivated to process information for a low involvement product, while they are 

more likely to process information for a high involvement product. Along with this 

context, prior studies reported that individuals with a high product involvement are 

more likely to recall and recognize the presented ad information, while those with a 

low product involvement are less likely to recall and recognize it. However, most of 

these studies were conducted in the setting of focal attentive processing or copy-

testing, where individuals are forced to be exposed to and to process the ad 

information presented. Thus, these results would not be applicable to the 

preattentive processing, in which an individual’s motivation to process the ad 

information is already lowest.  

In relation to processing styles and implicit memory tests, many 

psychological experimenters have repeatedly suggested that null effects (no 

significant differences) are expected when comparing implicit memory test results 

across manipulations of processing styles (e.g., Blaxton 1989; Shapiro and Krishnan 

2001). This is because, unlike explicit memories, which are affected by the level of 

information processing, implicit memories may be preserved even with minimal 
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attention to ad information, due to the effect of exposure at an unconscious level. 

Consistent with this suggestion are findings from marketing and advertising studies 

on hemispheric processing (e.g., Janiszewski 1990, 1993; Shapiro et al. 1997) that 

show that subjects are influenced by advertisements, even when those ads are outside 

their attentional focus and they do not consciously process it. In these examples, 

attempts at explicit memory retrieval of the ad information (i.e., recognition) fail, 

while response biases due to implicit memory retrieval still occur. Thus, showing no 

effect for product involvement on implicit memories is of great importance for 

preattentive processing because it illustrates that, if priming of presented Web 

advertisements occurs, then some form of memory exists that is not dominated by 

the processing level, which is expected to be determined by the level of involvement 

during preattentive processing. That is, casual processors take away memory of ad 

information, even if these recollections are not consciously accessible through 

explicit memory tests. Based on the above discussion and the results of prior studies, 

the first hypothesis is suggested: 

H1: An individual’s implicit memory performance will not be affected 
by the level of product involvement in the preattentive processing 
condition.  
 

Among the varying factors that may affect ad processing in the Web ad 

effects model (See Figure 2.1), the above hypothesis deals with only one type of 

moderator, consumers’ intrinsic characteristics (i.e., endogenous variable). However, 

several other factors which are usually controlled by advertisers are expected to 
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influence the processing of Web advertising. Among them, factors that may 

influence preattentive processing of Web advertising are: (1) advertising message 

characteristics and (2) the communication environment. The communication 

environment refers to the setting where Web advertisements are embedded. The 

detailed relationships between preattentive processing and the above two factors will 

be discussed in the following section.  

 

Factors Affecting Preattentive Processing 

The Web ad effects model suggests that varying message characteristics will 

affect the level of Web ad processing. Among the three message characteristics (i.e., 

message prominence, message mode, and message framing), how message 

prominence is related to preattentive processing of Web ads will be explored in the 

next section.  

Berlyne (1960) classified the features of ad stimuli into two classes: physical 

features, which affect the intensity of the stimulus (e.g., brightness, color, and size), 

and collative features, which are contingent upon comparison or collation of 

stimulus elements (e.g., complexity, motion, and novelty). Those features of ad 

stimuli are expected to influence individuals’ preattentive processing. This is because 

the perceptual features of the ad stimulus leave a sensory memory trace at the time 

of exposure, and consequently those features are more easily accessible during the 

feature analysis. However, all the perceptual features would not equally affect 
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preattentive processing. The extent that the perceptual features of Web advertising 

influence preattentive processing seems to be dependent on their levels of 

prominence. Prominence refers the extent to which the Web advertising possesses 

characteristics designed to make it a central focus of consumers’ attentional 

resources (Gupta and Lord 1998). Prominent Web advertisements are those in which 

one or more perceptual features in the ads are made highly visible by virtue of size, 

motion, color and/or position within ad vehicles. For example, an animated banner 

ad is more prominent than a static one, due to the perceptual feature of motion. 

Prominent features will be more easily detectable when individuals scan the 

environment (i.e., monitoring a Web page), and, thus, they will be more easily 

accessible on a later occasion. Thus, it is expected that more prominent Web ads, in 

terms of perceptual features (e.g., bigger size, faster movement), would be more 

easily accessed during preattentive processing than would those with less prominent 

features (e.g., small size, static).  

The second factor that may affect the level of preattentive processing comes 

from the exogenous variables in the Web ad effects model in Chapter 2. Research on 

traditional media has shown that the communication environment in which an 

advertisement is embedded can have significant effects on how a message is 

processed. One construct, congruency, is of primary interest in the preattentive 

processing of Web ads. Congruency refers to the degree to which an ad message or 

advertised product is relevant to the context of the vehicle in which the ad is 
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embedded (McClung, Park and Sauer 1985; Sharma 2000). A semantic analysis of the 

advertised product can occur during the preattentive processing stage, and the 

likelihood that such analysis will occur may be moderated by whether or not context 

information is relevant to the product (Shapiro 1999). To be specific, if a Web ad 

depicted a product (or a brand) in isolation, only product (or brand) features would 

be processed during exposure. In contrast, if an ad depicted a product (or brand) 

embedded in a contextual scene, a mix of product (or brand) features and context 

features would be processed during exposure. One characteristic differentiating the 

Web from the broadcasting media is that the advertising message on the Web is 

integrated within the editorial content as in print media. Thus, individuals are 

exposed to ad information and editorial content simultaneously on the Web. As 

shown in the traditional dichotic listening experiment, relevant cues in a nonattended 

sensory channel are more easily accessible. For example, Moray (1959) found that 

subjects shadowing one ear notice their names with some frequency (about 30 %) if 

the name occurs in the unattended channel. Applying this phenomenon to the Web, 

the extent that an embedded Web advertisement is relevant to or congruent with the 

content of a Webpage would affect preattentive processing. Thus, it is expected that 

Web ads with high congruency between their product (or brand) category and the 

content of the Web page where the ad is embedded will generate more semantic 

analysis than those with low congruency, at the preattentive processing stage.  
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In sum, it is proposed that individuals in exposure conditions thought to be 

conducive to preattentive processing (i.e., prominent feature, high congruency) will 

demonstrate significantly greater priming for the exposure content than those in 

exposure conditions less conducive to preattentive processing. All other conditions 

being equal, two hypotheses as to the potential relationships between the factors and 

the preattentive processing of Web ads are suggested: 

H2: Web advertising with more prominent features (i.e., animated 
banner ads) is more likely to be preattentively processed than that with 
less prominent features (i.e., static banner ads). 
 
H3: Web advertising with high congruency between its product (or 
brand) category and the content of the Webpage where the 
advertisement is embedded is more likely to be preattentively 
processed than that with low congruency.  
 

While the above two hypotheses are geared toward establishing a direct 

linkage between exposure conditions and preattentive processing, they do not 

indicate the process by which preattentively processed Web advertising materials 

result in attitudes. In an attempt to clarify the relationship between preattentive 

processing and attitude formation, the impacts of preattentive processing on 

individuals’ responses should also be examined in the next section. 

 

Effects of Preattentive Processing 

The Web ad effects model suggested that the effects of Web ad processing 

should be examined in the frameworks of consumers’ cognitive, affective, and 
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behavioral responses (See Figure 2.1). Following the suggestion, the effects of 

preattentive processing of Web ads will be examined in terms of implicit memories 

(cognitive responses), emotions and attitudes (affective responses), and consideration 

set (behavioral responses). The detailed relationships are discussed below.  

During preattentive processing, if individuals rely only on perceptual fluency 

(i.e., feature analysis), their responses should be unrelated to the ad message, if 

indeed the individuals are aware only of features (e.g., size, color) in Web advertising. 

However, if semantic analysis is possible, cognitive responses may implicitly contain 

the ad message, such as a brand name or salient message cues, even though 

individuals do not explicitly remember them. Since this study conceptualized that 

semantic analysis is also experienced during preattentive processing, it is proposed 

that individuals have implicit memories of Web ad messages as a result of 

preattentive processing. Processing a Web ad in a preattentive manner will prime the 

brand depicted within the ad and thus create an implicit memory trace for the brand, 

even though an individual’s explicit memories of the ad will be at levels no greater 

than those expected by chance. Uncertainty reduction, a proposed explanation for 

the mere exposure theory, asserts that cognitive elaboration during encoding reduces 

uncertainty, resulting in greater familiarity with, and hence greater positive evaluation 

of the stimulus (Obermiller 1985). Suggesting cognitive elaboration during encoding 

does not eliminate the possibility that this process is done preattentively, for higher 

levels of mental processes involved in judgment and problem solving can all occur 
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outside of phenomenal awareness (Kihlstrom 1987). If ad attitudes toward 

preattended stimuli are affected in a manner suggested by cognitive elaboration, 

implicit memories left by preattentive processing of Web advertising are expected to 

influence individuals’ attitude toward the Web ad. Thus, it is expected that 

processing a Web ad in a preattentive manner will lead to a more favorable 

evaluation of the ad and brand than expected by chance.  

Preattended advertising stimuli may automatically trigger emotional reactions 

(Mehrabian 1972). Mehrabian (1972) proposes an analogical relationship between ad 

stimulus features and dimensions of emotion. To continue with the example of an 

‘animated’ banner ad, the motion in the advertisement may automatically elicit an 

emotion classified as high arousal and dominance (i.e., excitement) because the 

salient feature of an animated banner advertising (i.e., motion) bear an analogical 

relationship to the emotion. This automatic processing mechanism implies that 

emotions are formed without additional processing resources. Consistent with these 

suggestions, Zajonc (1980) reported that sheer prior exposure to unfamiliar stimuli 

produced preferences in the absence of recognition of the stimuli, and claimed that 

such data provided evidence for an independence of cognitive and affective 

judgments.  

Taken together, the following hypotheses are suggested: 

H4: Preattentively processed Web advertising is more likely to 
generate implicit memory than that expected by chance.  
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H5: Preattentively processed Web advertising is more likely to produce 
favorable attitude toward the Web ad than that expected by chance.  
 
H6: Implicit memories and emotional responses generated by 
preattentive processing of Web advertising will directly influence 
attitude toward the Web ad.  
 

The above hypotheses attempt to clarify the process between preattentive 

processing and attitude formation, by using implicit memories and emotional 

responses. However, whether preattended Web advertising stimuli influence 

individuals’ behavioral responses is still unclear. A relatively weak linkage between 

the exposure and the behavioral responses at this level of processing (MacInnis and 

Jaworski 1989) suggests that the direct measures of purchase intention or actual 

brand choice would be inappropriate or generate halo effects. Instead, this study will 

employ the measure of individuals’ consideration set for a proxy variable of 

behavioral response, as Shapiro (1999) did.  

Shocker et al. (1991) suggest that consumers may use more than two stages 

to simplify purchase decision making. They developed a sequential process model 

involving a series of hierarchical or nested sets of alternatives. The universal set 

refers to all brands that are available in the marketplace. The retrieval set consists of 

the subset of brands in the universal set that the consumer can access from memory. 

Because consumers may not be exposed to all brands, and because consumers may 

not encode all brands to which they have been exposed, the retrieval set is usually 

much smaller than the universal set (Alba and Chattopadhyay 1985). The 
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consideration set consists of the subset of brands that are scrutinized carefully on a 

particular choice occasion. The consideration set is much smaller than the retrieval 

set, because consumers may not consider all the brands that have been retrieved. 

Finally, one brand is selected from the consideration set. Thus, if Web advertising 

triggers its brand name during preattentive processing and the brand name is 

included in a consideration set, it is expected that consumers are more likely to 

purchase the brand on a later occasion. For this reason, the measure of individuals’ 

consideration set would be a good proxy variable for behavioral responses to 

preattentively processed Web advertising.  

Brand choice decisions may be made in a memory-based situation or in a 

stimulus-based situation. A memory-based situation is defined as one in which the 

consumer chooses a brand from a product category on the basis of information 

retrieved from memory. A brand that is highly accessible in memory and thus comes 

to mind easily has a greater chance of being considered and selected than a brand 

that is less accessible in memory. Nedungadi (1990) has shown that an increase in 

brand accessibility through recent exposures may result in a greater probability of 

choice, even when brand preference remains unchanged. However, a memory-based 

consideration set would not be appropriate for the case of preattentive processing, 

where no explicit memory is expected. When purchase decisions are stimulus-based, 

information relevant to the decision is readily available in the physical environment. 

Thus, a stimulus-based choice context often results in a mixed decision where 
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consumers use information that is both available in the environment and retrieved 

from memory (Alba, Hutchinson, and Lynch 1992). In the absence of preferred 

brands that are accessible in memory or available in the environment, a brand that is 

perceptually salient in the environment and thus more readily recognizable among its 

competitors would more likely be chosen. Under these circumstances, preattentively 

exposed Web advertising that leads to enhanced perceptual and conceptual fluency 

of the brand should benefit a stimulus-based brand choice. Consistently, Shapiro 

(1999) found that the likelihood that an advertised product would be included in the 

stimulus-based consideration set would be greater in the preattentively processing 

condition than for the control group. Consistently, the following hypothesis is 

suggested: 

H7: A brand name appearing in preattentively processed Web 
advertising is more likely to be included in a stimulus-based 
consideration set than that expected by chance. 
 

In summary, a total of seven hypotheses are suggested in this study to 

examine factors affecting preattentive processing and effects of such processing. 

Among varying potential factors, communication environment (i.e., congruency) and 

Web ad message characteristic (i.e., message prominence) are expected to induce 

conditions that are more conducive to preattentive processing. Furthermore, 

preattentively processed Web ads are expected to generate implicit memories and 

emotional responses, which, in turn, are predicted to affect attitude toward the ad 
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and consideration set formation. The proposed relationships are illustrated in Figure 

3.1.  

 

Figure 3.1. A Proposed Model of Preattentive Processing of Web Advertising 
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In order to examine the proposed relationships between variables in the 

context of preattentive processing of Web advertising, a series of pretests and one 

main experiment will be conducted. The methods and results are detailed in the 

subsequent chapters.  
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CHAPTER IV.  

PRETESTS AND RESULTS 

 

The purposes of Chapter 4 are (1) to outline the methods that are used in the 

pretests and (2) to present the results of four pretests. As noted in the previous 

chapter, the purposes of this dissertation study are (1) to explore potential factors 

affecting the extent of preattentive processing of Web advertising, and (2) to 

examine relationships between preattentive processing and other advertising 

effectiveness measures (i.e., attitudes and consideration set formation). Thus, it is 

imperative for researchers to provide the condition that respondents experience 

preattentive processing of Web advertising in the study.  

Most research germane to preattentive ad processing has been studied in an 

incidental ad exposure setting, where fulfilling a goal is a primary task and ad 

processing appears a secondary task (e.g., Janiszewski 1988; Janiszewski 1993; 

Shapiro et al. 1997; Shapiro 1999). In tandem with past research on preattentive 

processing in an advertising context, an incidental ad exposure setting can be applied 

to the experimental design of the present study, in which subjects are asked to fulfill 

their experimental goal (i.e., reading the context of a Web page) and they do not 

attentively process the embedded Web ads during the experimental task. Four 

pretests preceded the main experiment. The objective of each pretest is summarized 

in Table 4.1. Students were determined to be appropriate subjects in the study, 
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because college students make up a significant proportion of the Internet population 

(GVU’s 10th Survey 1999) and appealing to college students is of importance to the 

broader societal acceptance and potential success of Web advertising (Davis 1999). 

Furthermore, Calder, Phillips and Tybout (1981) supported the use of college 

students as subjects in consumer research when the objective of the research was 

theoretical in nature.  

 

Table 4.1. Objectives of Four Pretests 

 Objectives 

Pretest 1 • Selecting appropriate product categories to be used in the 
main experiment 

Pretest 2 

• Selecting two test product categories that are distinct in 
terms of product involvement 

• Evaluating designs of target ads: target banner ads for two 
products should have equivalent evaluation 

• Measuring subjects’ perceived level of animation for target 
banner ads for the purpose of the manipulation check 

• Selecting words to be used for word completion tests in the 
main experiment 

Pretest 3 

• Finding out an average reading time for the content on the 
target Webpages 

• Assessing subjects’ perceived level of congruency between 
two target banner ads and two background Webpages for 
the purpose of the manipulation check 

Pretest 4 • Testing the feasibility of preattentive processing 
manipulation scenario 
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Pretest 1: Product Category Selection 

 Two principal considerations guided the selection of the product categories 

to be used in the main experiment: The product category should (1) demonstrate a 

strong appearance in the Web advertising environment, and (2) be appropriate for 

use as a stimulus for the population of available subjects. Pretest 1 with college 

students (N = 28) was conducted to choose appropriate product categories for the 

main experiment. In a paper and pencil survey (See Appendix B), two primary 

questions were asked of each student: “(1) Please list top of mind product categories 

when it comes to Web advertising, and (2) Please list appropriate product categories 

that well fit the Web advertising format.” Students were asked to list as many or as 

few product categories as they wished in the survey. Each product category listed by 

a respondent was entered in the frequency analysis. As shown in Table 4.2, the most 

frequently mentioned product category was ‘pornography Webpage’ (25), while the 

least frequently mentioned product categories were ‘flower delivery’ (1), ‘cosmetics’ 

(1), ‘online college’ (1) ‘housing’ (1) and so on. To remove ceiling and floor effects, 

those product categories were excluded from the selection. Four product categories 

– ‘travel’ (16), ‘DVD movies’ (15), ‘laptop computers’ (12), and ‘books’ (11) – were 

selected as appropriate.  
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Table 4.2. Frequency Analysis on Product Categories Measured in Pretest 1 
 

Product Categories Frequency Percentage 

Pornography Webpage 25 11.4 % 
Travel 16 7.3 % 

DVD Movies 15 6.8 % 
Dating Service 15 6.8 % 

Clothes 14 6.4 % 
Laptop Computers 12 5.5 % 

Search Engines 12 5.5 % 
Books 11 5.0 % 
Cars 11 5.0 % 

Computer Software 10 4.6 % 
Diet/Weight-loss 10 4.6 % 

Music CDs 9 4.1 % 
General Electronics 9 4.1 % 

Digital Cameras 8 3.7 % 
Financial Services 8 3.7 % 

Online Games 7 3.2 % 
Telecommunications/Wireless Communications 6 2.7 % 

Magazines 5 2.3 % 
Shoes 3 1.4 % 

Pharmacy 3 1.4 % 
Jewelry 3 1.4 % 

Online Job Search 2 .9 % 
Housing 1 .5 % 
Flowers 1 .5 % 

Cosmetics 1 .5 % 
Gifts 1 .5 % 
Total 219 100 % 
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Pretest 2: Stimulus Material and Word Selection 

The purposes of conducting Pretest 2 were (1) to select target product 

categories, and (2) to select an appropriate set of words to be used in the word 

completion test. Based on the results of Pretest 1, eight banner advertisements (4 

product categories x 2 message prominence conditions: animated vs. static) were 

developed by Web design professionals (See Appendix A). Pretest 2 used college 

students (N =31) different from those participating in Pretest 1. Upon arrival at the 

computer laboratories, subjects were randomly assigned to either the animated or 

static banner ad conditions. First, in an online questionnaire (See Appendix C), all 

subjects were asked to indicate their product involvement for the four product 

categories (i.e., travel, DVD movies, laptop computers, and books), which was 

measured by five 9-point semantic differential scales (‘important/unimportant,’ ‘of 

no concern/of concern to me,’ ‘irrelevant/relevant,’ ‘interested/uninterested,’ and 

‘appealing/unappealing’) (Zaichkowsky 1985). Then they were exposed to a set of 

either animated or static banner ads. The sequence of banner ads was 

counterbalanced. After being exposed to each banner ad, the subjects were asked to 

indicate their perceived degree of animation, attitude toward the ad (Aad) and attitude 

toward the brand (Ab). Each subject’s perceived degree of animation was assessed by 

one 9-point item anchored by ‘not at all animated’ and ‘extremely animated.’ Attitude 

toward the ad was measured by five 9-point semantic differential scales anchored by 

‘favorable/unfavorable,’ ‘attractive/unattractive,’ ‘appealing/unappealing,’ 
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‘likeable/unlikable,’ and ‘pleasant/unpleasant,’ while attitude toward the brand was 

assessed by three 9-point semantic differential scales anchored by ‘positive/negative,’ 

‘good/bad,’ and ‘favorable/unfavorable.’ Upon completion, a two-page booklet 

containing fragmented words was handed out and subjects were asked to read the 

instructions and complete the words listed in the booklet as best they could. Once 

completing the task, subjects were debriefed and thanked.  

Before analyzing the collected data, the internal consistency reliability of each 

measure was assessed. As shown in Table 4.3, across all four product categories, the 

reliability coefficients of involvement (travel: α = .87, laptops: α = .81, DVDs: α 

= .92, books: α = .94), Aad (travel: α = .97, laptops: α = .95, DVDs: α = .97, books: α 

= .98), and Ab measures (travel: α = .96, laptops: α = .97, DVDs: α = .97, books: α 

= .97) exceeded .80, the threshold generally recommended for basic research by 

Nunnally (1967, 1978). 

 
Table 4.3. Results of Internal Consistency Reliability Measures  

for Involvement, Aad, and Ab
 

 Travel Laptops DVDs Books 
Involvement (α) .87 .81 .92 .94 

Aad (α) .97 .95 .97 .98 
Ab (α) .96 .97 .97 .97 

 
 

Second, subjects’ perceived levels of animation were compared between 

animated and static ads. As shown in Table 4.4, across all four product categories, 

 
 
 
 
 

84



subjects indicated that animated banner ads were significantly higher than static 

banner ads in terms of the animation level (travel: Mstatic = 2.60 vs. Manimation = 6.27, F 

(1, 30) = 43.44, p < .01; Laptops: Mstatic = 2.13 vs. Manimation = 6.27, F (1, 30) = 88.22, 

p < .01; DVDs: Mstatic = 3.27 vs. Manimation = 6.00, F (1, 30) = 13.65, p < .01; Books: 

Mstatic = 2.67 vs. Manimation = 5.47, F (1, 30) = 13.83, p < .01). The result indicates that 

the manipulation of the level of animation was successful.  

 

Table 4.4. Results of ANOVA on the Perceived Level of Animation 
for Banner Ads 

 
Product 
Category Conditions N Mean S.D. d.f. F 

Static 15 2.60 1.96 
Travel 

Animation 16 6.27 .96 
1 42.44** 

Static 15 2.13 1.13 
Laptops 

Animation 16 6.27 1.28 
1 88.22** 

Static 15 3.27 2.31 
DVDs 

Animation 16 6.00 1.69 
1 13.65** 

Static 15 2.67 2.09 
Books 

Animation 16 5.47 2.03 
1 13.83** 

** p < .01 
 
 

For the main experiment, it was preferable to use two product categories 

which were significantly different in terms of product involvement, but were 

equivalent in terms of ad evaluations. This was because one of the main focuses of 

this study is to find the effects of product involvement on preattentive processing, 

 
 
 
 
 

85



but significantly different ad evaluations between these two products may confound 

the effects of product involvement. Thus, two product categories should be selected 

based on the scores of product involvement as well as Aad and Ab.  

Table 4.4 reports the mean score and standard deviation of each product 

category. As shown in Table 4.5, subjects were highly involved with all four product 

categories. Among them, ‘travel’ has the highest product involvement score (M = 

7.93, S.D = .95), while ‘DVD movies’ has the lowest product involvement score (M 

= 6.34, S.D. = 1.90). A paired t-test was conducted to determine whether these two 

product categories were significantly different, and the results showed that the two 

product categories were statistically different (t (30) = 3.64, p < .01) in terms of 

product involvement.  

 
Table 4.5. Descriptive Statistics on Product Involvement  

for Four Product Categories 
 

Product Category N Mean S.D. 
Travel 31 7.93 .95 

Laptops 31 7.17 1.37 
DVD Movies 31 6.34 1.90 

Books 31 7.63 1.50 
 

 

Table 4.6 reports the mean scores and standard deviations of Aad and Ab for 

all four product categories. Among them, it is our primary interest to find out 

whether ‘travel’ ads and ‘DVD movies’ ads generate statistically equivalent ad 
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evaluations. A series of paired t-tests was conducted. No statistical significance was 

found between banner advertisements created for the two product categories (Aad 

(static ads): t (14) = .23, p = .82, Ab (static ads): t (14) = .96, p = .35, Aad (animated 

ads) = t (16) = -1.24, p = .24, Ab (animated ads) = t (16) = -.94, p = .36). This 

suggests that ad evaluations between these two product categories are equivalent.  

Based on product involvement scores as well as ad evaluation scores, it was decided 

to use ‘Travel’ and ‘DVD Movies’ as target product categories for the main study, 

since the levels of product involvement between the two product categories are 

significantly different, but the scores for ad evaluations are equivalent. 

 
Table 4.6. Descriptive Statistics on Aad and Ab in Pretest 2 

 
Aad AbProduct 

Category 
Level of 

Animation N 
Mean S.D. Mean S.D. 

Static 15 5.20 2.26 5.53 2.08 
Travel 

Animation 16 4.24 2.32 5.73 1.71 

Static 15 3.80 1.70 4.22 1.74 
Laptops 

Animation 16 4.86 2.40 5.08 2.06 

Static 15 5.10 1.58 5.22 1.81 DVD 
Movies Animation 16 4.85 2.66 5.81 1.85 

Static 15 4.45 1.89 4.84 1.97 
Books 

Animation 16 5.41 2.33 5.60 2.25 
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In Pretest 2, subjects received a two-page booklet containing a list of word 

fragments and they were asked to complete as many or as few of the words as they 

wished. In order to allow for adequate priming effects of preattentive processing and 

to provide an appropriate, though limited, set of words, selection was made from the 

initial 37 words retrieved from the banner advertisements that were created for the 

main experiment. The words were chosen to avoid those fragments that were too 

easy (producing extremely high completion rates) or too hard (producing extremely 

low completion rates). Word fragments with a high completion rate were avoided 

because the incremental effects of priming from prior exposure might not be 

noticeable above an already high base level of completion without prior exposure 

(Duke and Carlson 1994). Words with no higher than 46 percent completion rates 

and no lower than 15 percent completion rates were selected. These criteria were 

chosen based on the prior literature using word completion tests (e.g., Duke and 

Carlson 1994; Tulving, Shacter, and Stark 1982). From the initial 37 words, a total of 

24 words were selected, and the fragments chosen for the study had a mean 

completion rate of 22 percent and a median completion rate of 19 percent. The list 

of words appears in Appendix C.  
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Pretest 3: Congruency Manipulation and Average Reading Time of the 

Webpage Content 

The purposes of conducting Pretest 3 were (1) to examine the feasibility of 

congruency manipulation and (2) to find out subjects’ average reading time of the 

contents of the Webpages to be used in the main experiment. Based on the results of 

Pretest 2, a professional Web designer developed four Webpages. The designs of all 

Webpages are identical in terms of the layout as well as font size, but the content of 

each Web page was very different. The two target Webpages are a travel-theme 

Webpage (i.e., Grand Teton National Park) and a movie-theme Webpage (i.e., 

‘Connie and Carla’ movie review) (See Appendix A), while two filler Web pages are a 

computer buying-guide Webpage and a new car review Webpage.  

Student subjects (N = 22) were recruited for Pretest 3, and they were 

randomly assigned to either high-congruency or low-congruency conditions. Subjects 

in both conditions followed the same instructions, which asked them to read the 

contents of the two Webpages (i.e., the travel-theme Webpage and the movie review 

Webpage). While doing an experimental task, they were asked to indicate their 

reading time of the contents. In the high-congruency condition, subjects were 

exposed to a ‘travel’ banner ad embedded in a travel-theme Webpage and a ‘DVD 

movies’ banner ad embedded in a movie review Webpage. However, in the low-

congruency condition, they were exposed to a ‘travel’ banner ad embedded in a 

movie review Webpage and a ‘DVD movies’ banner ad embedded in a travel-theme 
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Webpage. Once completing the experimental task, they were asked to go back to the 

Webpage that they had just been exposed to, and report their perceived level of 

congruency between the Webpage and the embedded banner ad, which were 

measured by three 9-point Likert-type scales (“The theme of the content of the 

Webpage is related to the product category advertised in the online banner ad” “The 

content of the Webpage is congruent with the advertised brand in the online banner 

ad.” and “The content is related to the advertised brand in the online banner ad.”) (α 

= .94) in the online questionnaire (See Appendix D). Also, they reported their 

starting and finishing times for reading the contents in seconds.  

Two ANOVAs were conducted to examine whether there were significant 

differences between the two conditions in terms of congruency. As shown in Table 

4.7, subjects who read a travel theme Webpage (‘Grand Teton National Park’) 

reported that ‘travel’ banner advertising (M = 5.36, S.D. = 2.29) was more congruent 

with the contents of the Webpage than was the ‘DVD movies’ banner advertising (M 

= 1.39, S.D. = .49) (F (1, 20) = 6.49, p < .01). Furthermore, subjects who read a 

movie-review Webpage reported that ‘DVD movies’ banner advertising (M = 7.42, 

S.D. = 1.10) was more congruent with the information content of the Webpage than 

was the ‘travel’ banner advertising (M = 2.21, S.D. = 1.04) (F (1, 20) = 11.30, p 

< .01). The results showed that the manipulation of the level of congruency between 

the contents of the Webpages and the themes of the banner advertising was 
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successful, suggesting that these Webpages and banner ads are appropriate to use in 

the main experiment.    

 
Table 4.7. ANOVA Results on the Perceived Level of Congruency  

Between Target Banner Ads and Background Webpages 
 

Exposed 
Webpage 

Exposed 
Banner Ad N Mean S.D. df F 

Travel 11 5.36 2.29 
Travel 

DVD 11 1.39 .49 
1 6.49** 

Travel 11 2.21 1.04 
DVDs 

DVD 11 7.42 1.10 
1 11.30** 

         ** p < .01 
 

 

Also, the reading time of the contents of each Webpage was assessed by 

averaging the subjects’ reported reading times. The average reading time for the 

travel-theme Webpage (601 words) was 172 seconds, while that for the movie review 

Webpage (682 words) was 208 seconds. In the main experiment, the average reading 

time will be used as the duration of the exposure to the experimental Webpages, to 

provide subjects with an equal opportunity to process all the information on the 

stimulus Webpages, including the banner advertisements and the contents of the 

Webpage and to generate an experimental condition that is more similar to a natural 

Web-surfing environment. 
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Pretest 4: Feasibility of Preattentive Processing Manipulation Scenario 

A critical feature of the main experiment is whether the researcher can 

manipulate the preattentive processing condition, in which subjects do not 

consciously attend to Web ads. Thus, the main experiment should ensure that 

subjects have no explicit memory of seeing the ads, because recognition or free recall 

is indicative of processing at a higher level (i.e., focal attention for recognition and 

elaboration for free recall) (Greenwald and Leavitt 1984). Unfortunately, prior 

methods have had subjects simply read a mock newspaper – a procedure that allows 

subjects considerable freedom to glance at the surrounding ad content and 

attentively process it. For example, 10 to 33 percent of the subjects in Experiment 3 

of Janiszewski’s (1993) preattentive ad processing study claimed to recognize the 

target ad, suggesting that these subjects consciously (i.e., attentively) - versus 

preattentively - processed the target ads. Although some attentive processing may be 

a natural part of the typical consumer viewing context, it is not desirable for the 

manipulation purpose to have one-third of the subjects remembering the target ads. 

For this concern, this study set the threshold explicit memory rate at 25 percent, 

based on Janiszewski’s (1993) study, for the successful manipulation of preattentive 

processing. In other words, if the proportion of the subjects remembering the target 

ads in the preattentive processing condition is below the threshold point 25 percent; 

the manipulation will be considered to be successful. 

 
 
 
 
 

92



In order to verify whether the manipulation scenario is feasible for the main 

experiment, Pretest 4 with different college students (N=30) was conducted. 

Subjects were randomly assigned to either preattentive or attentive processing 

conditions. In the preattentive processing condition, subjects were told they would 

be exposed to a total of three different Webpages. They were instructed to read the 

contents on the experimental Webpages, and also they were told that there would be 

a test over the contents of the Webpages to see how well they understood the 

contents. This instruction is parallel to what has been done in the traditional 

incidental ad exposure setting, where subjects were asked to complete a main task 

(i.e., reading the contents of Webpages), and where processing ad information was a 

secondary task. In the attentive processing conditions, subjects were instructed to 

evaluate three experimental Webpages, including the contents and banner 

advertisements. They were asked to write down their evaluations in a booklet. 

Upon completing the experimental task, subjects in both conditions were 

asked to complete recall and recognition tests. Recall was measured by a 

retrospective thought-listing procedure. Subjects were asked to list all of the brand 

names from banner ads that they were exposed to during the experiment (i.e., free 

recall). The presence or absence of the brand name of the test (or target) ad on the 

subject’s list was coded as a dichotomous variable (yes = 1 and no = 0). Then, a 

forced-choice ad recognition measure was conducted. For the forced-choice ad 

recognition measure, subjects were asked to choose the banner ad that they were just 
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exposed to during the experiment, from among a set of three banner ads including 

one target ad and two filler ads that were not presented during the experiment. The 

designs and layouts of the three banner ads for the forced-choice ad recognition 

measure were very similar. Recognition was also coded as a dichotomous variable 

(yes = 1 and no = 0).  

In order to ensure that the manipulation of preattentive processing is 

successful, two conditions should be met. The first condition is that subjects’ ad 

recall rate should be close to zero or significantly smaller than that for attentive 

processing, where subjects will be asked to consciously evaluate a Web page. The 

second condition is that subjects’ ad recognition rate in the preattentive processing 

condition should be below the threshold point (i.e., 25 percent).  

Chi-square tests were conducted on both recall and recognition rates. 6.7 

percent of the subjects (1 out of 15) in the preattentive processing condition recalled 

the target ad, while 46.7 percent of subjects (7 out of 15) in the attentive processing 

condition recalled the ad (χ2 df = 1= 6.14, p < .05). Meanwhile, 20.0 percent of the 

subjects (3 out of 15) in the preattentive processing condition recognized the target 

ad, compared to 66.7 percent of recognition rates (10 out of 15) for the attentive 

processing condition (χ2 df = 1= 6.65, p < .05). The results showed that only one 

subject in the preattentive processing condition recalled the target ad and this 

proportion (1 out 15) is significantly smaller than that for the focal-attentive 

condition. Furthermore, the ad recognition rates for the preattentive processing 
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condition (20 percent) are below the threshold point this study set (i.e., 25 percent). 

The results suggest that it is appropriate to use this manipulation scenario in the 

main experiment.  

  

Summary 

 Based on the results of the pretests, ‘DVD movies’ and ‘travel’ were selected 

as the target product categories to be used in the main experiment. A professional 

Web designer developed banner ads that are significantly different in terms of the 

level of animation (static vs. animated), but are equivalent in ad evaluations. 

Background Webpages that induce significantly different levels of congruency with 

target banner ads (high vs. low) were also created. For word completion tests, a list 

of words was selected to be used in the main experiment. Finally, the feasibility of 

preattentive processing manipulation scenario was tested, and the results showed that 

this manipulation scenario would successfully generate a condition for preattentive 

processing of Web advertising in the main experiment.  
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CHAPTER V. 

METHODS OF MAIN STUDY 

 

The purpose of Chapter 5 is to present research methods of the main 

experiment in detail. The main experiment featured a mixed-factorial design with two 

groups (control vs. preattentive processing), with ad prominence (static Web ads vs. 

animated Web ads) and the level of congruency (high vs. low) as between-subject 

factors, and product involvement as a within-subject factor. None of the subjects 

had seen the banner advertisements or Webpages prior to the experiment.  

 

Subjects 

 The subjects were 150 undergraduate students (68 males and 82 females) 

who participated in the experiment for course credit. Experimental sessions were 

conducted in a laboratory equipped with PC computers over a 3-week period and 

ranged in sizes from 3 to 10 subjects per session. The age of the subjects ranged 

from 18 to 44 with a mean of 20.4 years old. Furthermore, subjects’ reported 

Internet experience ranged from 6 months to 13 years with a mean of 7.5 years, and 

the result of an ANOVA test showed that the two groups (control vs. preattentive 

processing) were not significantly different in terms of their Internet experience 

(Control Group: M = 6.76, S.D. = 1.94 vs. Preattentive Processing Group: M = 7.12, 

 
 
 
 
 

96



S.D. = 1.94, F (1, 138) = 1.02, p = .32), suggesting that the subjects in the two 

conditions have equivalent Internet-related skills or proficiencies. 

 

Procedure 

The subjects (N = 49) in the control group were exposed to three Web pages 

and completed the experimental task in exactly the same manner as the experimental 

group subjects, except that they were not exposed to any banner advertisements. 

Meanwhile, the experimental subjects (N = 101) were randomly assigned to one of 

four experimental conditions, and they followed the same procedure as the control 

subjects, except that they were exposed to three banner advertisements embedded in 

the Web pages (2 target ads and 1 filler ads). In the experimental group, the 

presentation order of the three Web pages was counterbalanced. More specifically, 

the experimental procedure was as follows: First, the introduction to the experiment 

was given, and, after that, subjects were instructed to follow the instructions, in 

which they were asked to indicate their product involvement with four product 

categories (travel, DVD movies, and two fillers). This was measured by five 9-point 

semantic differential scales (‘important/unimportant,’ ‘of no concern/of concern to 

me,’ ‘irrelevant/relevant,’ ‘interested/uninterested,’ and ‘appealing/unappealing’) 

(Zaichkowsky 1985) (α = .93). Once completing the pre-experimental questionnaire, 

they were instructed to read the content of each Web page and summarize the 

content of each Web page in sentences. At the same time, they were told that, after 
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completing the experiment, there would be multiple-choice tests on the degree of 

comprehension of the contents of the Web pages. Then, they were consecutively 

exposed to three Web pages containing two target ads and one filler ad. As shown in 

the results of Pretest 3, the average reading time of the ‘travel’ Webpage was 172 

seconds, while that of the movie review Webpage was 208 seconds. By manipulating 

the duration of subjects’ exposure via a function of JAVA script (172 second 

exposure to the ‘travel’ Web page vs. 208 second exposure to the movie critic Web 

page), it was possible to generate experimental conditions that were more similar to 

the natural Web surfing environment, and furthermore, to provide an equal 

opportunity for all subjects to examine the Web page. Once completing the 

experimental task, they were asked to answer questions that functioned as 

manipulation check measures (objective knowledge, ad recall and recognition, and 

familiarity) and dependent measures (i.e., implicit memory, emotion, attitude, and 

consideration set). Then, they were debriefed and thanked.  

The detailed experimental procedure is illustrated in Figure 5.1. 
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Figure 5.1. Experimental Procedure 

Pre-Experimental Questionnaire
(Product Involvement) 

Control Group Preattentive Processing Group 
Exposure to 3 Web Pages  Exposure to 3 Web Pages  

(No Web Ads) (With Web Ads) 

Random Assignment

Static Ads Animated Ads 
Congruency Incongruency Congruency Incongruency 

Distractor Task  
(Summarize the contents of each Webpage)  

& Objective Knowledge Measure 

Recall, Implicit Memory & Consideration Set Measures 

Exposure to Target & Filler Ads

 

 

 
Other Measures

1. Familiarity  
2. Emotional Responses 
3. Aad & Ab 
4. Recognition & Recognition Confidence 
5. Demographic Variables 
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Manipulation Check Measures 

In order to make sure that subjects experienced preattentive processing 

versus attentive (or conscious) processing of Web advertising during the main 

experiment, four manipulation check measures were employed.  

Objective Knowledge. Fourteen objective knowledge questions were 

developed, based on the contents of the three Web pages (two target Web pages and 

one filler). The questions were intended to assess how well subjects understood the 

contents of the Webpages, by asking them to choose appropriate answers from the 

alternatives in multiple choice questions (See Appendix F).  

Ad Recall. Ad recall was measured by a retrospective thought-listing 

procedure. Subjects were asked to list all of the brand names from the banner ads 

they were exposed to during the experiment (i.e., free recall). The presence or 

absence of a brand name from the test (or target) ad on the subject’s list was coded 

as a dichotomous variable (yes = 1 and no = 0). 

Ad Recognition Rate. Four banner advertisements including two target ads 

and two distractors (or fillers) were presented one at a time, and subjects were asked 

to indicate whether they remembered seeing the ad during the experiment. The 

layouts and designs of the distractors were very similar to those of the target ads. Ad 

recognition was coded as a dichotomous variable (yes =1 or no = 0). 

Familiarity. Subjects’ familiarity with the banner advertisements was 

assessed by a single 9-point item anchored by ‘very familiar’ and ‘not at all familiar.’ 
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Dependent Measures 

 The proposed hypotheses suggested the four main dependent variables to 

measure in the experiment: implicit memory, emotional responses, attitude toward 

the Web ad, and consideration set.  

 

Implicit Memory  

The key variable to detect the existence of preattentive processing is whether 

sensory organs leave an implicit memory trace when Web ads are primed. The 

implicit memory literature (See Graf and Masson 1993; Schacter 1987; Kroshnan and 

Chakravati 1999) catalogs many tasks designed to elicit memory without conscious 

recollection of exposure. These include sentence-completion or word fragment 

completion tasks, in which memory tests for the target ads are embedded without 

reference to the exposure episode. In the present study, subjects were asked to do a 

word fragment completion task, and they were told that the test was a word game 

indicating verbal capabilities. Subjects were initially exposed to a set of target words 

(such as FINESS) in the banner advertisements embedded in the Webpages and 

were later given a set of word fragments to complete (e.g., F_N_S_) without explicit 

reference to the prior ad exposure (Durke and Carlson 1993; Durke and Carlson 

1994). If the completion rate for target words seen during the experiment (i.e., target 

word completion rate) significantly exceeds the completion rate for new words not 

previously seen, then priming has occurred. Priming refers to facilitative effects of an 
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encounter with a stimulus on subsequent processing of the same stimulus or a 

related stimulus (Tulving, Schacter, and Stark 1982). However, as discussed earlier, 

some conscious processing may be a natural part of the typical consumer’s viewing 

context. Thus, conscious and preattentive (unconscious) influences may both 

contribute to this priming effect in word fragment completion. A more conservative 

means of measuring implicit memories would be necessary for the present study.  

Jacoby (1991) developed a measure – the Process Dissociation Procedure 

(PDP) - that enabled the parsing out the effects resulting from conscious influences, 

yielding an unbiased estimated of the extent of preattentively processed ad influence 

on implicit memory. The PDP has been used in psychology to provide separate 

estimates of the levels of contribution to an overall performance (i.e., word fragment 

completion test) that result from conscious and unconscious processes (e.g., Jacoby 

1991; Jacoby, Toth and Yoleninas 1993), but this procedure has not yet been 

adopted in the area of marketing and advertising (c.f., Shapiro 1999; Shapiro and 

Krishnan 2001).  

The process uses two different tasks, an exclusion task and an inclusion task. 

Suppose that, for an exclusion task, subjects were instructed to complete word 

fragments with words that were not presented earlier, while for an inclusion task, 

subjects were asked to complete word fragments with recalled words, or if they could 

not do so, to complete word fragments with the first word that came to mind. If 

subjects’ explicit memories are perfect, subjects would always complete word 
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fragments with words that they were exposed to during the experiment for the 

inclusion task and never complete word fragments with unexposed words. However, 

because the influences of preattentive processing are by definition automatic, such 

processing generated by a simple ad exposure should increase the likelihood of 

completing the word fragments. Thus, in the exclusion task, an increased likelihood 

of completing the word fragments with exposed words would occur only if 

conscious memory retrieval failed (1 – C) and memory retrieval by preattentive 

processing led to a correct response (P).  

Translating these discussions into a set of simple equations that describe 

performance in the inclusion and exclusion tasks provides a means of estimating the 

separate contributions of conscious and preattentive influences. Stated formally,  

 

Exclusion = (1 – C) P       (1) 

 

Even though the above measure offers unambiguous evidence of 

preattentive processing influence, it actually underestimates the amount of such 

influences. Specifically, if subjects successfully retrieve explicit memory of exposed 

words in the word fragment completion test, this will override the influences of 

preattentive processing and lower the overall estimate of such influences. This is 

because successful explicit memory retrieval would ensure that a word fragment was 
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not completed to form a word not shown during the experiment in the exclusion 

task. The PDP corrects for this contamination by using the inclusion task. 

For the inclusion task, the probability of responding with an exposed word is 

the probability of conscious influence (i.e., explicit memory) plus the probability of 

the word automatically coming to mind when there is a failure to retrieve an explicit 

memory. Formally,  

 

Inclusion = C + (1 – C) P      (2) 

 

Using the above equations 1 and 2, C and P can be easily obtained by simple 

algebra: 

 

C = Inclusion Task Performance – Exclusion Task Performance (3) 

 

and  

  

P = Exclusion Task Performance / (1 –C)    (4) 

  

where performance is measured by the proportion of correctly completed 

words in the word fragment completion test.  
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 In more recent studies, Yonelinas and Jacoby (1994; 1995) use a variation of 

the original procedure. Adopting a variant PDP, instead of giving two different 

instructions (inclusion/exclusion) in a test, subjects were asked to determine whether 

each word presented was part of the Web advertising during the experiment in this 

study. Based on the results of Pretest 2, twenty-four words were chosen for the main 

experiment. Among them, twelve words appeared in the target Web ads (6 for the 

‘travel’ banner ad and 6 for ‘DVD movies’ banner ad), and the other twelve words 

(i.e., distractors) did not appeared in the target ads or any part of the Webpages. 

Subjects were asked either “Did this word appear in the Web advertising during the 

experiment?” when presented with the twenty-four words (12 target words and 12 

distractors). Thus, “yes” responses for the words were taken as measures of inclusion 

task performance, while “no” responses for words were interpreted as measures of 

exclusion task performance. From each subject’s response, the preattentive and 

conscious components were estimated. For instance, if a subject correctly identified 

three of the five target words (60 %) in the inclusion task and two of the five target 

words (40 %) in the exclusion task, the extent of the conscious ad influence, as given 

in Equation 3, would be .60 - .40 = .20, while the extent of influence of preattentive 

processing would be [.40 / (1-.20)] = .50, as given by Equation 4.  
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Emotional Responses 

Emotional responses were assessed by the SAM (Self Assessment Manikin), a 

nonverbal measurement of emotional response. The SAM (Lang, 1980) measures P 

(pleasure), A (arousal), and D (dominance), the three dimensions of emotional 

responses (Mehrabian and Russell 1974). Because the three dimensional PAD 

approach is capable of characterizing diverse emotional responses in ad-copy-testing 

situations (Holbrook and Batra l987; Mehrabian and Russell 1974), it is appropriate 

to use in this study. The nonverbal measure is preferred because it eliminates the 

cognitive processing associated with verbal measures (Edell and Burke 1987). The 

SAM uses a nine-point scale for each of the dimensions. On each of the three scales, 

respondents are required to mark the dot below the manikin or between the 

manikins that best represents their feelings after exposure to a stimulus. Since the 

SAM is a relatively new measure of emotional responses, the study also employed 

Mehrabian and Russell’s (1974) 18-item scales for emotional responses to check the 

equivalent form reliability.   

 

Attitude Toward the Ad 

Subjects were asked to evaluate each Web ad on 5 nine-point bipolar items: 

‘favorable/unfavorable,’ ‘attractive/unattractive,’ ‘appealing/unappealing,’ 

‘likeable/unlikeable,’ ‘pleasant/unpleasant’ (Gardner 1985; Mackenzie, Lutz and 

Belch 1986; Mackenzie and Lutz 1989) (α = .92). 
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Consideration Set

In order to collect consideration set measures, the verbal checklist of brand 

names was used. The verbal checklist contains the brand names of ten product 

alternatives in each category, and it was presented to subjects after completing the 

experimental task. All ten brand names were not real ones, to remove potential 

confounding effects from prior knowledge or attitude toward the existing brands. 

Two stimulus-based consideration set checklists were developed, based on the two 

product categories used in the experiment (See Appendix F). The brand names were 

presented in a random order, and no information other than brand names was 

provided. Then, each subject was asked to “Check the names of the brands that you 

would be interested in trying. Please, checkmark as many or as few names as you 

wish.” Similar checklists have been used in previous research investigating stimulus-

based consideration sets (Kardes et al. 1993; Parkinson and Reilly 1979). The 

consideration set size (the breadth of alternatives checked in conjunction with a 

situation) was also calculated by tallying the number of checked brand names, and 

the presence or absence of the target brand names (consideration composition) was 

recorded.   

  

 In order to examine seven hypotheses proposed in Chapter 3, the main study 

was conducted. The conceptual model of how Web advertising works in Chapter 2 

guided to identify the key variables to be explored in the context of preattentive 
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processing of Web advertising. Among varying antecedents of Web ad processing, 

product involvement, message prominence (animated vs. static), and congruency 

were the independent variables in the main experiment. Furthermore, the effects of 

preattentively processed Web advertising were examined by implicit memory, 

emotional responses, attitude toward the ad, and consideration set. The detailed 

results of the main study will be presented in the next chapter.  
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CHAPTER VI.  

RESULTS 

 

The purpose of Chapter 6 is to present the results of the main study. The 

main experiment was conducted to examine seven hypotheses. Before testing any 

hypothesis, four manipulation checks were conducted to ensure that the 

experimental subjects experienced preattentive processing of Web advertising.  

 

Manipulation Check 

The objective knowledge scores for the content of the Web page, ad recall 

and recognition measures, and familiarity measures were used to ensure that subjects 

in the preattentive processing group allocated minimal attentional resources to the 

target ads and processed the Web advertising in a preattentive manner.  

 

Objective Knowledge Test  

Both control and preattentive processing group subjects followed the same 

instructions during the experiment. They were asked to read the contents of three 

Webpages and summarize them. Thus, the objective knowledge scores of the Web 

page content for the control group can be used as a baseline performance level, 

assuming a majority of attentional resources are being devoted to reading the content 

of the Webpage stimuli; the control group subjects have neither motivation nor 
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advertising to shift their attention. Evidence that the subjects in the preattentive 

processing group did not allocate attentional resources to the advertising and thus 

supporting the claim of preattentive processing would be found if statistically 

equivalent scores were found on the objective knowledge tests between the control 

group and the preattentive-processing group.  

Fourteen multiple-choice questions were used to assess subjects’ objective 

knowledge of the contents of the three Webpages they were exposed to. The scores 

of objective knowledge for the control group ranged from 2 to 14, whereas those for 

the preattentive processing group ranged from 0 to 14. The scores for both control 

and preattentive processing groups were compared using an ANOVA test.  

Results support the equivalence of the objective knowledge scores for the 

content of the Webpage among the control (M = 7.93, S.D. = 3.63) and preattentive 

processing groups (M = 8.21, S.D. = 3.34, F = .23, p = .64). This suggests that 

subjects in the preattentive processing group did not shift their attention to the target 

ads and mainly focused on the content of the Webpages when completing the 

processing task.  

 
Table 6.1. Results of ANOVA: Control vs. Preattentive Processing Groups on 

Objective Knowledge Scores 
 

 N Mean (S.D.) df F Sig. 
Control 49 7.93 (3.63) 

Preattentive 101 8.21 (3.34) 
1 .23 .64 
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Ad Recall, Recognition and Familiarity Tests 

 Preattentive processing assumes that subjects would not produce explicit 

memories for the target ads they were exposed to during the experiment. Thus, if the 

ads were processed in a preattentive manner, the subjects should have ad recall and 

recognition rates that are equivalent to those for the control group and no higher 

than what would be expected by chance (Shapiro et al. 1997). However, greater 

familiarity with the target ads is expected, due to the cognitive elaboration and 

priming. The theoretical explanations of preattentive processing suggest that, when 

exposure to the target ads leaves a memory trace for the perceptual features or the 

semantic information, subjects more easily access to ad information on a subsequent 

occasion. Thus, without explicit memory for having seen the target ads, this easy 

access to a memory is misattributed to an increase in familiarity.  

The data were first examined for evidence of effects of the three independent 

variables (product involvement, ad-prominence (or type) and ad-congruency) on the 

recall and recognition responses among the subjects in the preattentive processing 

group. Since product involvement is a within-subject factor, a paired t-test was 

conducted. Meanwhile, chi-square tests for two between-subject factors (ad-

prominence and ad-congruency) were conducted. 

In order to examine whether product involvement manipulation (travel vs. 

DVD movies) was successful with subjects, a paired t-test was first conducted. 

Subjects reported that ‘travel’ (M = 8.13, S.D. = 1.04) was a more involving product 
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category than ‘DVD movies’ (M = 5.84, S.D. = 2.02, t df = 100 = 10.79, p < .01). The 

results indicated that the manipulation of product involvement was successful, and 

‘travel’ was determined to be a high involving product category, while ‘DVD movies’ 

was assigned as a low involving product category.  

 

Table 6.2. Descriptive Statistics on Manipulation Check Measures: 
Ad Recall, Ad Recognition, and Familiarity 

 
Ad Recall Ad Recognition Familiarity 

 
DVD Travel DVD Travel DVD Travel 

Control 0 % 0 % 8.2 % 14.6 % 2.33 2.43 
Preattentive 8.9 % 12.9 % 13.9 % 28.7 % 3.52 4.47 

 
 

Based on successful manipulation on product involvement, further analyses 

on ad recall and recognition were conducted. As shown in Table 6.2, 12.9 percent of 

the subjects recalled the ‘travel’ banner ad, while 8.9 percent of them recalled the 

‘DVD movies’ banner ad. Meanwhile, 28.7 percent of the subjects recognized the 

‘travel’ banner ad, whereas 13.9 percent of them recognized the ‘DVD movies’ 

banner ad. The results of paired t-tests showed that product involvement had a 

significant effect on ad recognition (t df = 100 = 3.64, p < .01), but not on ad recall (t df 

= 100 = 1.07, p = .29). 

The data set was separated for the two product categories, and was further 

examined for the effects of ad-prominence and ad-congruency. In the case of the 

high involving product (i.e., travel), ad-prominence had no effects on either recall (χ2 
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df =1 = .67, p = 1.00) or recognition (χ2 df =1 = 1.07, p = .38). Meanwhile, ad-

congruency had a significant effect on recall (χ2 df =1 = 11.46, p < .01), but not on 

recognition (χ2 df =1 = 2.99, p = .12). The results indicated that in the case of a high 

involving product (i.e., travel), the higher the congruency between the contents of 

the Web page and the embedded Web advertising, the more subjects are likely to 

recall the Web advertising as a result of preattentive processing.  

For the low involving product (i.e., DVD movies), ad-prominence had a 

significant effect on recall (χ2 df =1 = 5.39, p < .05), but not on recognition (χ2 df =1 

= .01, p = 1.00). However, ad-congruency had no effect on either recall (χ2 df =1 = 

1.01, p = .49) or recognition (χ2 df =1 = .01, p = 1.00). The results indicated that in the 

case of a low involving product category, the less the level of animation of the Web 

advertising is, the more subjects are likely to recall the Web advertising as a result of 

preattentive processing.  

To compare recognition rates across the control and preattentive processing 

group, two chi-square tests were run. Recognition rates were statistically equivalent 

across the two groups for both product categories (‘travel’: control = 14.6 percent vs. 

preattentive = 28.7 percent, χ2 df =1 = 3.55, p = .07; ‘DVD movies’: control = 8.2 

percent vs. preattentive = 13.9 percent, χ2 df =1 = 1.01, p = .43). Additionally, 

difference of proportion tests were conducted. The results indicated that the 

recognition rates for the low involving product were no greater than that expected by 

chance (t df =100 = 1.69, p = .10), whereas the recognition rates for the high involving 
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product were significantly greater than those expected by chance (t df =100 = 3.12, p 

< .01). 

In addition, the familiarity scores for the target ads were compared between 

the control and the preattentive processing groups. The results showed that subjects 

in the preattentive processing group had greater familiarity with the target ads than 

those in the control group for both product categories (travel banner ad: M Preattentive = 

4.47, S.D. = 2.24 vs. M Control= 2.43, S.D. = 2.36, F (1, 148) = 27.04, p < .01; DVD 

movies banner ad: M Preattentive = 3.52, S.D. = 2.85 vs. M Control = 2.33, S.D. = 2.25, F (1, 

148) = 6.54, p < .02). 

Together, the objective knowledge, ad recall and recognition, as well as the 

familiarity data, provide fairly strong evidence that levels of attention devoted to the 

target ads with a low involvement product were minimized in the preattentive 

processing condition through the manipulation. However, ad recall (12.9 percent) 

and recognition rates (28.7 percent) for the ‘travel’ ad (high involvement product) are 

higher than the threshold point for preattentive processing, and, furthermore, the ad 

recognition rate is significantly greater than that expected by chance. Thus, this 

indicates that subjects experienced attentive (or conscious) processing of the Web 

advertising rather than preattentive processing for the ‘travel’ banner ad. Therefore, a 

single data set for the ‘DVD movies’ banner ad was used for further data analyses.  
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Hypotheses Testing 

Hypothesis 1 predicted that subjects’ implicit memory performance in a 

preattentive processing condition would not be affected by the level of product 

involvement. For the hypothesis testing, a regression analysis was conducted. The 

index score of the product involvement for ‘DVD movies’ was entered as an 

independent variable, while the target word completion rate (i.e., implicit memory) 

was entered as a dependent variable. As shown in Table 6.3, the subjects’ product 

involvement had no effect on implicit memory (B = -1.31, S.E. = 1.28, β = -.10, t = 

-1.02, p = .31). Furthermore, R-square indicates that only minimal variation (1 

percent) of implicit memory was explained by the subjects’ product involvement. 

Thus, H1 was supported.  

 
Table 6.3. Results of Regression Analysis: Product Involvement  

on Implicit Memory 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients Model 

B S. E. β 
t Sig. 

Constant 66.90 7.89  8.48 .00 

Product Involvement -1.31 1.28 -.10 -1.02 .31 

R-Square = .01, F (1, 99) = 1.05, p = .31 
 
 

In order to test the proposed hypotheses regarding the level of preattentive 

processing (H2 and H3), the estimated extent of preattentive processing influence on 

implicit memory for all subjects was calculated by using the equations from 1 to 4 in 
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Chapter 4. Table 6.4 reports the mean proportions for each condition on recognition, 

target word completion rate (i.e., implicit memory), and the estimated extent of 

preattentive processing effect on implicit memory. 

 
Table 6.4. Mean Proportions of Recognition, Implicit Memory, and Estimated 

Extent of Preattentive Processing Effect 
 

  N Recognition Implicit 
Memory 

Preattentive 
Processing 

Effect 

Control 49 .08 .26 
(baseline)  

      
Preattentive 101    

Ad-Prominence     
 Static 51 .14 .66 .35 
 Animated 50 .14 .52 .35 

Ad-Congruency     
 Congruent 52 .13 .65 .43 
 Incongruent 49 .14 .52 .26 

 
 
As shown in Table 6.5, an ANOVA run on Equation 4 with ad-prominence 

(static vs. animated) and ad-congruency (congruent vs. incongruent) as the 

independent variables revealed a main effect of ad-congruency (F (1, 97) = 46.23, p 

< .01). However, no significant main effect of ad-prominence (F (1, 97) = .06, p 

= .81) or interaction effect (F (1, 97) = .33, p = .57) was found.  

Hypothesis 2 expects that animated banner advertising is more likely to be 

preattentively processed than static banner advertising, due to the prominence effects. 

However, no significant difference in the estimated extent of preattentive processing 
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between animated (M = .35, S.D. = .13) and static banner ads (M = .35, S.D. = .16) 

was found. Thus, no support was found for H2.  

Hypothesis 3 predicts that banner advertising with high congruency is more 

likely to be preattentively processed than that with low congruency. Consistent with 

the hypothesis, banner advertising with high congruency (M = .43, S.D. = .11) 

produced greater estimated extent of preattentive processing effects than that with 

low congruency (M = .26, S.D. = .13). Thus, H3 was supported.  

 

Table 6.5. Results of ANOVA: Ad-Prominence and Ad-Congruency Effects on 
Preattentive Processing 

 

Source Sum of 
Squares df Mean 

Square F Sig. 

Prominence .001 1 .001 .059 .809 

Congruency .676 1 .676 46.23 .000 

Animation x Congruency .005 1 .005 .331 .567 

Error 1.418 97 .015   
 

Hypothesis 4 expects that preattentively processed Web advertising is more 

likely to generate higher implicit memory, due to the priming effects. First, in order 

to demonstrate priming effects, the word completion rate for target words which 

appeared in the Web advertisements during the exposure was compared with that for 

non-target words (i.e., fillers). The results of paired t-tests showed that target word 

completion rates (59.3 percent) were significantly greater than non-target word 
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completion rates (31.7 percent) (t df = 100 = 8.05, p < .01) for subjects in the 

preattentive processing condition. For the hypothesis test, the word completion rate 

for the control group was compared to that for the preattentive processing group. As 

shown in Table 6.6, the preattentive processing group (M = .59, S.D. = .22) 

completed more target words than the control group (M = .26, S.D. = .22, F (1, 148) 

= 57.80, p < .01). Thus, H4 was supported. 

 
Table 6.6. Results of ANOVA: Control vs. Preattentive Processing Groups on 

Target Word Completion Rates 
 

 N Mean (S.D.) df F Sig. 
Control 49 .26 (.23) 

Preattentive 101 .59 (.26) 
1 57.80 .001 

 

 
Hypothesis 5 expects that preattentively processed Web advertising is more 

likely to generate favorable attitude toward the ad than that expected by chance. For 

the hypothesis test, Aad scores for control and preattentive groups for ‘DVD movies’ 

were compared. As shown in Table 6.7, the preattentive processing group (M = 5.52, 

S.D. = 1.91) had more favorable attitude toward the target ad than did the control 

group (M = 4.78, S.D. = 2.08, F (1, 148) = 4.64, p < .05). Additionally, a two-tailed 

difference of mean test indicates that Aad scores among experimental subjects are 

significantly greater than those expected by chance (t df = 100 = 5.35, p < .01). Thus, 

H5 was supported. 
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Table 6.7. Results of ANOVA: Control vs. Preattentive Processing Groups on 
Attitude toward the Ad 

 
 N Mean (S.D.) df F Sig. 

Control 49 4.78 (2.08) 
Preattentive 101 5.52 (1.91) 

1 4.64 .03 

 

Hypothesis 6 expects that implicit memories and emotional responses 

generated by preattentive processing of Web advertising will influence attitude 

toward the ad. Before testing the hypothesis, the alternative (or equivalent) form 

reliability of the Self-Assessment Manikin (SAM) measures of emotional responses 

was first assessed by comparing them with the traditional Mehrabian and Russell’s 

(1972) 18 emotional measure items, since the SAM is a relatively new measure and it 

is never been applied to preattentive processing.   

First, the original Mehrabian and Russell’s (1974) 18 items were factor 

analyzed, using SPSS with principal components analysis and direct oblimin rotation. 

The rotated factor pattern consists of three factors for the preattentive processing 

data, and the explained variance for the initial solution was .65. However, one 

intended dominance item loaded instead on the pleasure factor 

(controlling/controlled) and the other intended dominance item (important/awed) 

loaded with a factor loading of .341. Since this loading was below the cutoff point 

of .50, the decision was made to drop this item in the next round. Then, the same 

procedure was repeated. This procedure resulted in an identical three-factor solution 

for the data set. Scree tests showed that the eigenvalue plot sloped steeply down 
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initially and then changed to approximately a level line after the first three factors. 

The explained variance for this solution went up to .67. The eigenvalues for all three 

factors were greater than 1, and no item was cross-loaded on the extracted factors 

with the loadings above .50. Items associated with these loadings of .50 or higher 

were used to define the three factors – pleasure, arousal, and dominance. The 

relatively small inter-factor correlations (-.393) for pleasure and arousal, -.036 for 

arousal and dominance, and .210 for pleasure and dominance) suggested that there is 

no reason to believe that the two different factors are actually one factor. As a result, 

a three-factor, seventeen-item solution revealed the most distinct and meaningful 

dimensions of emotional responses resulting from the preattentive processing of the 

Web advertising.  

 For later analysis, the scores for pleasure, arousal, and dominance for each 

subject were computed by averaging the items loaded on each factor. These scores 

were then designated as pleasure, arousal, and dominance. The internal consistency 

reliability (coefficient α) for the three dimensions of emotional responses showed 

that the pleasure factor had an α coefficient of .93, while the arousal factor had an α 

coefficient of .91. Both α coefficients were within acceptable standards (Carmine and 

Zeller 1979; Nunnally 1978; Peterson 1994). However, the relatively lower reliability 

of the dominance factor (α = .63) suggests caution in generalizing from this measure. 

Table 6.8 provides the pattern matrix from the principal component analysis.  
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Table 6.8. Results of Exploratory Factor Analysis: Mehrabian and Russell’s (1974) 
Emotional Response Scales for Preattentive Processing 

 

 Emotional Responses to Preattentively 
Processsed Web Advertising (N = 101) 

Items Pleasure Arousal Dominance 
Happy / Unhappy .882 -.149 -.111 
Pleased / Annoyed .941 -.058 -.115 

Satisfied / Unsatisfied .886 -.091 -.095 
Contented / Melancholic .936 .097 -.044 

Hopeful / Despairing .679 -.045 .030 
Relaxed / Bored .604 -.349 .062 

Controlling / Controlled .566 .078 .258 

Stimulated / Relaxed -.005 -.797 .087 
Excited / Calm -.034 -.900 .146 

Frenzied / Sluggish -.022 -.907 -.077 
Jittery / Dull .088 -.765 -.038 

Wide-awake / Sleepy .210 -.728 -.015 
Aroused / Unaroused .344 -.641 .106 

Influential / Influenced -.074 -.133 .687 

In-control / Cared-for .247 .421 .602 

Dominant / Submissive .201 -.269 .556 

Autonomous / Guided -.156 -.007 .768  

    
Eigenvalue 7.36 2.38 1.71 

Percent of Variance Explained 
(%) 43.30 14.00 10.07 

Cronbach’s Coefficient α .93 .91 .63 
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In order to examine the alternative (or equivalent) form reliability of the 

SAM, the correlation tests between Mehrabian and Russell’s items and the SAM were 

conducted. Prior studies reported fairly strong correlations between scores obtained 

using the SAM and those obtained from Mehrabian and Russell’s semantic 

differential items. For example, correlations of .937 for pleasure, .938 for arousal, 

and .660 for dominance were reported (Lang 1985; Morris, Bradley, Sutherland, and 

Wei 1993). However, this study found relatively low correlation coefficients between 

two measures (pleasure: Pearson’s r = .632, p < .01, arousal: Pearson’s r = .312, p 

< .01, and dominance: Pearson’s r = .162, p = .10), suggesting the SAM would not 

be appropriate for assessing subjects’ emotional responses to preattentively 

processed Web advertising. Thus, the traditional Mehrabian and Russell’s semantic 

differential items, rather than the SAM, were used for further analyses.  

In order to test Hypothesis 6, a multiple regression analysis was conducted. 

Subjects’ word completion rates of the target words (i.e., implicit memory) and 

scores for emotional responses were entered as independent variables, while Aad 

scores were entered as a dependent variable.  
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Table 6.9. Results of Regression Analysis: Implicit Memory and Emotional 
Responses on Attitude toward the Ad (N = 101) 

 
Unstandardized 

Coefficients 
Standardized 
Coefficients Model 

B S. E. β 
t Sig. 

Constant .55 .75  .73 .47 

Implicit Memory .26 .06 .39 4.17 .00 

Pleasure 1.03 .11 .74 9.13 .00 

Arousal .28 .14 .13 2.04 .04 

Dominance -.18 .11 -.12 -1.67 .10 

R-Square = .653, F (1, 96) = 45.20, p < .01 
 
Regression Model: Aad = .55 + .26 (Implicit Memory) + 1.03 (Pleasure) + .28 (Arousal) - .18 
(Dominance) 

 
 

As shown in Table 6.9, subjects’ implicit memory (B = .26, S.E. = .06, β 

= .39, t = 4.17, p < .01) and two dimensions of emotional responses (pleasure: B = 

1.03, S.E. = .11, β = .74, t = 9.13, p < .01, arousal: B = .28, S.E. = .14, β = .13, t = 

2.04, p < .05) had significant effects on attitude toward the banner ad. Thus, 

hypothesis 6 is supported. Furthermore, the R-Square for the regression model 

is .653, and this indicates that 65.3 percent of the variation of attitude toward the 

banner ad in the preattentive processing condition is explained by subjects’ implicit 

memory and emotional responses. Among the four independent variables, the 

standardized coefficient indicates that ‘pleasure’ (β = .74) is the strongest predictor 

of Aad, followed by implicit memory (β = .39) and arousal (β = .13).  
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Hypothesis 7 expects that a brand name from the preattentively processed 

Web advertising is more likely to be included in a stimulus-based consideration set 

than that expected by chance. For the hypothesis testing, proportions of the target 

brand chosen were compared between the control and the preattentive processing 

groups. The results of chi-square tests showed that subjects in the preattentive 

processing group (M = .40, S.D. =.49) were more likely to include the target brand 

(‘movie-paradise.com’) in the consideration set than was the control group (M = .18, 

S.D. = .39, χ2 df = 1 = 6.77, p < .01). Additionally, a two-tailed difference of 

proportion test indicated that the likelihood of including the brand name depicted in 

the ad in a consideration set was significantly greater than that by chance (t df = 100 = 

4.42, p < .01). Thus, Hypothesis 7 was supported.  

  

Additional Analyses 

 In order to examine the relative influences of implicit memory performance, 

emotional responses, and Aad on the consideration set formation, additional statistical 

analysis was conducted. Since the inclusion of the target brand (i.e., movie-

paradise.com) was coded as a dichotomous variable (yes =1 or no =0), a binary 

logistic regression was used. As shown in Table 6.10, only two variables (pleasure 

and Aad) had significantly positive effects on the inclusion of the target brand in a 

consideration set. The results indicate that, when respondents feel a pleasant 

emotion and/or when they have a more favorable attitude toward the ad as a result 

 
 
 
 
 

124



 

of preattentive processing, they are more likely to include the target brand in a 

consideration set.  

 
 

Table 6.10. Results of Logistic Regression Analysis: Implicit Memory, Emotional 
Responses, and Attitude toward the Ad on Brand Choice (N = 101) 

 
 B S. E. Wald Sig. 

Constant -.35 1.41 .06 .81 

Implicit Memory .01 .01 .46 .50 

Pleasure .70 .31 5.24 .02 

Arousal .06 .21 .08 .78 

Dominance .14 .26 .27 .60 

Aad .54 .21 6.62 .01 

Model χ2 (-2log1) = 127.21 
 
Binary Logistic Regression Model: ln [p/(1-p)] = α + β 1(implicit memory) +β2 (Pleasure) + 
β3 (Arousal) + β4 (Dominance) + β5 (Aad) 
 
 
 
 The purpose of the main study was to test seven hypotheses proposed in 

Chapter 3. The results showed that six out of seven hypotheses were supported. 

Along with limitations and contributions, the detailed discussion relating to the 

results of the main study will be presented in the next chapter. 
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CHAPTER VII.  

CONCLUSIONS 

 

The purpose of Chapter 7 is to discuss the findings of the dissertation 

research along with the implications and limitations, as well as to provide directions 

for future research. This chapter is structured as follows: (1) summary of findings, (2) 

discussion, (3) limitations, and (4) future research.  

 

Summary of Findings 

 The dissertation study attempted (1) to explore potential factors affecting 

preattentive processing of Web advertising and (2) to examine relationships between 

preattentive processing and other advertising effectiveness measures (i.e., attitudes 

and consideration set formation). Based on the literature review, seven hypotheses 

were proposed, and all hypotheses were supported in this study, except Hypothesis 2.  

 Hypothesis 1 attempted to find the potential relationship between product 

involvement and implicit memory performance as a result of preattentive processing 

of Web advertising. As expected, implicit memory performance for the preattentively 

processed Web advertising was not affected by the individual’s product involvement, 

but remained constant. 

 Hypotheses 2 and 3 were proposed to explore the potential factors affecting 

the extent of preattentive processing of Web advertising. The study manipulated the 
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level of animation (i.e., feature) in the banner advertising. However, unlike the 

expectation, the results showed that animated banner ads were not conducive to 

preattentive processing. Thus, H2 was rejected. Additionally, the level of congruency 

was manipulated in the experiment to assess the effects of congruency between the 

ad vehicle (i.e., Webpage) and the banner ad, on the extent of preattentive 

processing: a ‘DVD movies’ banner ad was embedded either in a movie review 

Webpage (high congruency) or a travel-theme Webpage (low congruency). The 

results showed that a ‘DVD movies’ banner ad embedded in a movie review 

Webpage (high congruency) generated greater extent of preattentive processing than 

that embedded in a travel-theme Webpage (low congruency). This indicates that the 

degree of congruency between banner ad and Webpage significantly influences the 

extent of preattentive processing.  

 Hypothesis 4 through Hypothesis 7 attempted to examine the consequences 

of preattentive processing. The results found that, if Web advertising is preattentively 

processed (vs. not processed), it will induce greater implicit memory, a more 

favorable attitude toward the ad, and greater likelihood of inclusion of the advertised 

brand names in a consideration set. This implies that consistent with prior studies, 

mere exposure to Web advertising appears to produce increased familiarity and liking 

for an ad, as well as consideration of the advertised brand name in a choice situation. 

Furthermore, the study found that implicit memory and emotional responses to the 

preattentively processed Web ad influence an individual’s attitude formation.  
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 Table 7.1 summarizes the findings of the main study.  

 

Table 7.1. Summary of Findings 

Hypothesis Description Results 

1 No effects of product involvement on implicit memory 
performance Supported

2 Animated banner ads are more conducive to 
preattentive processing than static banner ads. Rejected 

3 
High congruency between banner ads and background 
Webpages is more conducive to preattentive processing 
than low congruency. 

Supported

4 
Banner ads that are processed in a preattentive level 
(vs. not processed) are more likely to generate implicit 
memory.  

Supported

5 
Banner ads that are processed in a preattentive level 
(vs. not processed) are more likely to generate 
favorable Aad. 

Supported

6 Implicit memories and emotional responses generated 
by preattentive processing will influence Aad. 

Supported

7 
A brand name that is processed in a preattentive level 
(vs. not processed) is more likely to be included in a 
consideration set.  

Supported

 

Discussion 

Drèze and Hussherr (2003) found that more than 50 percent of the banner 

ad exposures are not attended to and that respondents intentionally avoid looking at 

banner ads during their online activities (Study 1). The more consumers purposefully 

avoid looking at Web advertising, the more the Web ads are out of consumers’ 

attentional focus and consequently, the more consumers are less likely to 
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remembering seeing Web ads. In this context, it is of importance for Web advertisers 

to understand consumers’ preattentive processing of Web ads.  

This study does not claim that preattentive processing is more important 

than attentive (or conscious) processing in the Web advertising environment. It is 

obvious that the effectiveness of Web advertising would be maximized by attentive 

processing rather than preattentive processing. Nonetheless, understanding 

preattentive processing would provide a useful knowledge base for both researchers 

and practitioners to comprehend certain phenomena which may not be understood 

in the context of attentive processing. In this sense, this study provides useful 

insights. However, there are several issues to be discussed in relation to the findings 

of the study.  

 

Product Involvement and Preattentive Processing 

As to the relationship between product involvement and preattentive 

processing, the findings of greater explicit memory performance suggest that a 

highly-involving product is not likely to be preattentively processed. Since there are 

no known studies relating to the issue, this finding is of great importance. However, 

why a high-involving product is not likely to be preattentively processed is still in 

question. This phenomenon may be partly attributable to the effects of different 

types of involvement (situational vs. enduring involvement) on processing Web 

advertising.  
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Houston and Rothschild (1978) distinguished between situational 

involvement and enduring involvement. Situational involvement is viewed as being 

external to the individual and is a product of the particular situation. However, 

enduring involvement is internal to the individual and it forms the baseline level of 

product involvement, since it represents the consumer’s degree of interest or arousal 

for a given product on a day-to-day basis (Bloch and Richins 1983). Consumers who 

experience greater situational involvement in an information processing situation 

have greater motivation to attend to the salient information. Thus, these consumers 

probably allocate greater cognitive resources and exert more energy in their attention 

than do consumers who experience less situational involvement (Celsi and Olson 

1988). Meanwhile, consumers with enduring involvement engage in ongoing 

product-related information search and transmission due to their intrinsic interest in 

and concern about the product (Bloch 1981). Thus, these consumers are more likely 

to attend to product-related ads and magazines, and other information about the 

product on an ongoing basis (Celsi and Olson 1988; Richins and Bloch 1986).  

In this study, ‘preattention’ was conceptualized as the lowest level of 

involvement (Greenwald and Leavitt 1984), and it was manipulated by diverting 

subjects; attention from banner ads to the contents of Webpages as was done in 

prior studies (e.g., Janieszewski 1988, 1990a, 1990b). This manipulation was designed 

to generate a condition with low situational involvement. The manipulation was 

successful in generating preattentive processing for the ‘DVD movies’ banner ad (i.e., 
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low involving product), but not for the ‘travel’ banner ad (i.e., high-involving 

product). Thus, the findings of the study suggest that the product categories with 

greater enduring involvement are not affected by the manipulation of preattentive 

processing, but they are more likely to be processed in attentive manners. Consistent 

with prior studies showing that consumers with greater product involvement are 

more likely to process and respond to Web ads (e.g., Cho 2003, Kim, Yoo, and Stout 

2004), the findings imply that enduring involvement plays a significant role in 

processing Web advertising. In other words, due to consumers’ enhanced interest in 

and concern about the product, they tend to pay focal attention to Web advertising 

containing a high involving product category during their online activities. In sum, 

the preattentive processing of Web advertising seems to occur only when both 

enduring and situational involvement are low. Thus, it is not surprising to find that 

banner ads containing the product with greater enduring involvement (i.e., travel) 

were processed in an attentive (or conscious) level and generated greater recall and 

recognition rates, even though situational involvement was manipulated to be low.  

 

Product Involvement and Implicit Memory Performance 

As discussed, implicit memory is defined as automatic and nonconscious 

retrieval of previously acquired information and is demonstrated by enhanced 

performance on subsequent tasks that do not require conscious recollection of the 

previous episode (Seamon et al. 1995). In this study, implicit memory tests are those 
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in which retention is indexed by transfer from prior Web ad exposure to 

performance on a word completion test. Subjects who were exposed to the Web 

advertisements in a preattentive processing condition showed increased target word 

completion rates (M = .59, S.D. = .26) over the baseline level (M = .26, S.D. = .23, F 

(1, 148) = 57.80, p < .01). However, since subjects failed to remember seeing the 

Web advertisements in the preattentive processing condition, this enhanced 

performance of subjects’ implicit memory is a function of unconscious priming (Klinger, 

Burton, and Pitts 2000). The theoretical explanation for unconscious priming effects 

involves spreading activation within a semantic network (Marcel 1983). Theories of 

spreading activation (e.g., Anderson 1983) suggest that perception of a stimulus, such 

as a priming word, activates internal representations associated with that prime in 

memory. This activation spreads to associated representations through a network of 

connections. Thus, for subjects in a preattentive processing condition, target words 

presented in word completion tests presumably have received a portion of this 

spreading activation due to the prior Web ad exposure, and by merit of being more 

active in memory, the completion rates of target words are greater than those for the 

control group. And this automatic process is believed to occur very quickly and 

require no mental effort.  

An individual’s product involvement determines the level of information 

processing (Greenwald and Leavitt 1984). Nonetheless, prior studies suggest that the 

implicit memory retrieval process is independent of attention allocated to stimuli 
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(Shapiro and Krishnan 2001) and information processing effort (Duke and Carlson 

1993) because implicit memories may be preserved even with lower levels of 

information processing (or minimal attention), due to the effect of prior exposure at 

an unconscious level. Whether this kind of phenomenon might happen as a result of 

preattentive processing of Web advertising remains in question. So, this study 

examined potential relationships between individual’s product involvement and 

implicit memory performance. Consistent with prior studies’ suggestion, no 

significant effects of individuals’ product involvement on implicit memory 

performance in a preattentive processing condition were found. In summary, this 

suggests that the effects of unconscious priming of Web advertisements are 

independent of individuals’ product involvement.  

 

Factors Affecting Preattentive Processing 

Animation is one of the innovative features of online banner ads, carrying 

moving images and graphics to enhance the presentation of persuasive ad messages. 

Compared to static banner ads, animated banner ads were found to be effective in 

terms of attention getting capability, click-through rates, and so on (e.g., Li and 

Bukovac 1999). In this study, animated banner ads were expected to be more 

conducive to preattentive processing than static ads due to their prominent feature - 

animation. However, it was found that animation in banner ads did not influence the 

extent of preattentive processing.  
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This insignificant result may be attributable to the nature of the animated 

banner ads and the implicit memory tests used in the study. A professional 

developed the animated banner ads for the study by flashing and moving the verbal 

claims and brand names in the banner ads. By flashing and moving verbal claims and 

brand names, subjects had less opportunity to register the words appearing in 

animated banner ads into their memory system than they did for the words 

appearing in static banner ads during the preattentive processing. Furthermore, 

implicit memory tests using word completion tests simply tallied how many target 

words appearing in banner ads subjects successfully completed without conscious 

recollection of seeing the banner ads. Based on their implicit memory performances, 

the estimated extent of preattentive processing was also calculated. Thus, it may be 

reasonable to find that animated banner ads are not more conducive to preattentive 

processing, because subjects are less likely to register words in animated banner ads 

into their memory system, due to the flashing and moving effects.  

One of the characteristics differentiating the Web from broadcasting media is 

that Web advertising messages are integrated within the editorial content of the 

Webpage. Thus, consumers are simultaneously exposed to and process ad 

information and editorial content on the Web. It is suggested that the extent of 

preattentive processing may be moderated by the level of congruency between 

products (or brands) depicted in Web ads and the contextual information of the 

Webpage where Web ads are embedded. Facilitation effect was a theoretical 
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background of this expectation, and it suggests that contextual information activates 

a schema for the theme, and the activated schema in turn facilitates object 

identification (Biderman, Teitelbaum, and Mezzanotte 1983; Boyce, Pllatsek, and 

Rayner 1989; Shapiro 1999). Thus, greater congruency between Web ad messages or 

advertised products (or brands) in Web ads and the content of a Webpage is 

expected to be more conducive to preattentive processing. The findings support this 

expectation. They suggests that, even though consumers do not pay attention to 

Web ads during their online activities, they experience greater preattentive processing 

of the Web ads that are embedded in a congruent Webpage. In turn, this can 

positively affect their attitude toward the ad and also increase the likelihood that the 

brand depicted in the ad will be included in a consideration set.  

 

Measures of Preattentive Processing 

In order to overcome the drawbacks of prior studies in measuring 

preattentive processing, this study attempts to decouple the measure of preattentive 

processing from attitude changes and to examine independent evidence of such 

processing. One indicator of preattentive processing is assessing whether Web ads 

supposedly processed at a preattentive level leave an implicit memory trace. The 

most common measure of implicit memory is a word fragment completion test 

(Duke and Carlson 1993, 1994). However, word fragment completion tests are 

known to be contaminated by a conscious recollection of words during the test. That 
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is, both explicit and implicit memory retrieval may contribute to overall performance 

on such a test (Jacoby 1991). For this matter, Jacoby (1991) suggested the process 

dissociation procedure (PDP) to parse out the effects due to explicit memory 

retrieval, yielding an unbiased estimate of the amount of influence caused by implicit 

memory retrieval. This study employed word fragment completion tests with PDP to 

estimate the pure effects of preattentive processing on implicit memory performance. 

This attempt is a methodological advancement in the area of studying preattentive 

processing, and it is recommended that more studies employ this procedure in the 

future when examining preattentive processing.  

 

Effects of Preattentive Processing 

The findings that implicit memory and emotional responses affect attitude 

formation fill the theoretical void between preattentive processing and attitude 

formation. Prior studies reported the enhancing effect of preattentive processing on 

liking for attitude objects, but failed to reveal how preattentive processing influences 

attitude changes. The results of this study showed that consumers’ implicit memory 

and emotional responses are partly attributable (65.3 %) to the formation of attitude 

toward the ad, as a result of preattentive processing. Consistent with Moreland and 

Zajonc’s (1977) suggestion that stimulus recognition is unnecessary for mere 

exposure effects to occur, subjects in preattentive processing conditions failed to 

remember seeing Web ads, but they showed more favorable attitudes toward the ads 
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than those did in control groups. However, the results do not suggest that the effect 

of preattentive processing is mediated only by affective mechanisms, as Moreland 

and Zajonc (1977) suggested. Rather, as noted in Chapter 3, perceptual and 

conceptual fluency resulting from preattentive processing is attributed to increased 

positive attitude toward the ad. Perceptual and conceptual fluency, which does not 

require attention to or deliberative processing of Web ads, refer to the facilitating 

effect of having previously seen Web ad stimuli, on the subsequent encoding of 

these stimuli, that is, previously exposed Web ads are easier to perceive and process 

than Web ads that have not been encountered before. Furthermore, the perceptual 

and conceptual fluency enhanced by preattentive processing resulted in increasing 

the likelihood that the brand name depicted in the Web ad would be included in a 

consideration set. Thus, Web advertisers should be very encouraged by the results of 

this study. The findings indicate that a Web advertisement has the potential to affect 

future choice decisions even if subjects who are preoccupied with another task do 

not pay attention to the ad and, thus do not recollect ever having seen the ad.  

 

Implications 

This dissertation contributes to the field of Web advertising in many ways.  

First, the new conceptual model suggested in Chapter 2 provides researchers and 

practitioners with an overall theoretical framework to examine the effectiveness of 

Web advertising. Unlike previous Web ad effects models, not only this model 
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incorporates various antecedents appearing in traditional ad processing models (e.g., 

Greenwald and Leavitt 1984; Jaworski and MacInnis 1989), but also it addresses 

preattentive processing in the Web environment and provides a theoretical 

framework to examine the effects of such processing. Thus, as more consumers 

intentionally avoid Web advertising, the importance of the model will be enhanced.  

 Second, empirical examinations of preattentive processing of Web 

advertising in this study add some knowledge about the relationship between 

preattentive processing theories and Web advertising. Considering that half of 

consumers claim not to pay attention to Web ads during their online activities, 

findings in this study provide useful insight to Web advertisers on the effectiveness 

of Web advertising. Most of all, Web advertisers should note that mere exposure to 

Web advertising induces a positive impact on implicit memory, attitude, and 

consideration set formation. The findings of this study suggest that, even though 

consumers do not remember seeing Web ads, due to their divided or minimal 

attention, Web advertisements still have subtle effects on various advertising 

effectiveness measures through preattentive processing.  

From a media seller’s point of view, the findings of this study may be useful 

to persuade potential clients to buy media spots on the Web, especially when the 

clients doubt an effectiveness of Web advertising and cite dismal click-through rates. 

Furthermore, in terms of pricing, the practical implication for Web advertisers is that 

emphasis should be placed on a Web ad’s reach (or impression) rather than its click-
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through rates or conversion rates, which may underestimate the effectiveness of Web 

advertisements. 

 

Limitations 

 While this study provides useful insights on consumers’ preattentive 

processing of Web advertising, the limitations of the study should be addressed. As 

in virtually any experimental study of advertising effects, the preceding results and 

discussions are limited by the nature of our stimuli, subjects, and instruments. 

 First, the study used banner ads as the experimental stimuli. Yoo and Stout 

(2001) defined Web advertising as the paid communication by an identified sponsor through 

the World Wide Web in an effort to persuade. This broad definition includes Webpages 

and banner ads, as well as other types of persuasive message (e.g., pop-up ads, URLs, 

and online affiliate ads), as Web advertising. Even though banner ads are the 

predominant form of Web advertising (DoubleClick 2004), the use of other forms of 

Web advertising is constantly increasing. The use of rich media, especially, - Web 

advertising or content that can include video, audio, fill-in forms, pull-down menus, 

and other files that are larger than traditional HTML-and-graphic banners – has 

rapidly grown in the industry. Thus, banner ads alone cannot represent the full 

spectrum of Web advertising. For this reason, the findings of this study should be 

understood within the context of banner ads, not other Web advertising formats.  
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 Second, the study found that animated banner ads are not more conducive to 

preattentive processing than are static ads. As noted in the discussion section, this 

phenomenon is partly attributable to the nature of the animated banner ads and the 

implicit memory tests used in the study. Furthermore, animation is just one of many 

features utilized in Web advertising. There are other features that make 

advertisements more prominent such as larger size, brighter color, and irregular 

shape. For this reason, it is premature to conclude whether more prominent features 

are more conducive to preattentive processing than less prominent features. Future 

research should examine this issue by manipulating other features of Web advertising.  

 Third, although the choice of student subjects seemed appropriate for the 

study, convenience samples can limit the generalizability of the findings to the 

general population. However, the purpose of the study was to examine preattentive 

processing within the context of Web advertising, and there is no reason to believe 

that the relationships we found should not hold for other segments of the Internet 

population. Replication of this study using the general Internet population would be 

valuable to expand our understanding of preattentive processing.  

Finally, this study used word fragment completion tests to assess subjects’ 

implicit memory. Roediger and Blaxton (1987) argued that implicit memory tests 

produce different patterns of priming when the test forms differ, such as in the 

comparison of word fragment completion and picture fragment naming. Indeed, 

words produce more priming than do pictures in the former case, but pictures 
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produce more priming than do words in the latter (Weldon and Roediger 1987, 

Experiment 4). Thus, the word fragment completion tests in this study are expected 

to assess the effects of primed words rather than primed pictures in the banner ads 

on implicit memory. Furthermore, only the effects of verbal ad claims, including 

brand names, but not ad features (e.g., pictorial ad claims, size, color, etc.) or ad 

layouts, were considered in the word fragment completion tests of this study. 

However, most Web advertisements contain not only verbal claims, but also varying 

pictorial claims. Thus, in this study, due to the limitations of using word fragment 

completion tests, the effects of pictorial claims on preattentive processing could not 

be examined. Future research should examine the independent effects of verbal and 

pictorial ad claims in Web advertising through various implicit memory tests.  

 

Future Research 

 The present dissertation suggests a new conceptual model of how Web 

advertising works. This model would help to solve the unique problems relating to 

Web advertising by incorporating varying constructs and variables drawn from prior 

literature. However, for the purpose of the study, consumers’ processing 

mechanisms upon exposure to Web ads are oversimplified to two dimensions: 

preattention and focal attention. Prior literature in the area of consumer behavior 

suggested that there is more than one level of focal attention (Greenwald and Leavitt 

1984). Therefore, in order to develop a more comprehensive model of how Web ad 
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works, it is recommended to address and explore progressive levels (i.e., low, 

medium, and high) of focal attention in a future model. 

Future research should continue to expand our knowledge on preattentive 

processing. First, the relationship between involvement and preattentive processing 

should be further investigated. Although this study claims that preattentive 

processing occurs only when both enduring and situational involvement are low, 

exploring this phenomenon using other product categories is necessary to validate 

the claim. Additionally, other factors affecting preattentive processing of Web 

advertising should be examined in the future research. Prior studies showed that the 

modality of the ad information (pictorial vs. verbal), ad placement (left vs. right 

visual field), and preattentive-resource availability all moderate the effects of 

preattentive processing in print ads (Janiszewski 1988, 1990a, 1993). However, to 

date, whether these factors also affect preattentive processing of Web advertising has 

not been investigated. Furthermore, the effects of varying Web ad features, such as 

size, color, and visual vs. auditory ad information, on preattentive processing are still 

in question. Thus, replication of this study using other product categories and 

manipulating various ad-related factors (e.g., size, color, location, visual vs. auditory 

presentation, pictorial vs. verbal presentation, number of repetition) would be of 

great importance because it would provide concrete ideas for researchers and 

practitioners when preattentive processing of Web advertising is expected to occur.  
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If we know that certain conditions or products are more conducive to 

preattentive processing, the measures for Web advertising effectiveness should be 

changed accordingly. Due to the nature of preattentive processing, consumers’ poor 

performances on explicit memory are expected. Furthermore, a weak linkage 

between this level of processing and behavioral responses suggests that using 

traditional measures of Web advertising effectiveness (e.g., click-through rate) would 

understate the value of Web advertising. The subtle effects of preattentive processing 

should be assessed by implicit memory performance and attitude changes. Thus, 

research efforts should be allocated not only to develop an appropriate test battery to 

assess consumers’ varying implicit memory on Web advertising, but also to 

understand implicit memory of Web advertising. Studying implicit memory may 

complement the drawbacks of focusing solely on explicit memory, and would give 

more insights into the effectiveness of Web advertising.  
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APPENDICES 
 

APPENDIX A. Stimulus Materials 
 

1. Banner Ads 
 

 
 

 
 

 
 

 
 
 

2. Filler Banner Ads 
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3. Stimulus Webpages 
 

3.1. Movie Review Webpage 
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3.2. Travel-theme Webpage 
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APPENDIX B. 
 

Pretest 1 Questionnaire 
 
Thank you so much for participating in this survey. It will take less than 5 
minutes to complete this survey. In this survey, there are two questions you 
have to answer. For each question, you are asked to write down as many or 
as few product categories as you wish. 
 
 
Q1. What are the top of mind product categories when it comes to Web 
advertising? 
 
 
 
 
 
 
 
 
 
 
 
 
Q2. What are the appropriate product categories that well fit the Web 
advertising format?  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Thank you.
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APPENDIX C. 
 

Pretest 2 Questionnaire 
 

1. Online Survey 
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2. Sample Paper-and-Pencil Questionnaire 
 

INSTRUCTIONS: Please complete the following words as shown in the 
example. Missing letters may be vowels or consonants. You are free to 
guess the answer. Complete as many or as few as you wish.  
 

Example: S _ R _ P _   
  S T R I P E 

 
                         

• M _ D _ _ A L     
• C _ A _ S _ C     
• B _ O _     
• T _  _  L E  
• M _ T _  I _  
• L _ _ N  
• F _ V _ _ I T _ 
• P _ I C _  
• M O _ I _  
• V_ C_ _ I _ O _  
• G  R  _  _ T  
• P _  I  C _  
• P A _  A D _  _ E 
• S M _ _ T  
• IN _ E _ _ M _ _ T 
• E L _ C _ R _ _ I _ 
• D _ A L   
• R _ S _ R _   
• H _ _ A _ I 
• N _ T _ B _ _ K  
• C _ _ P _ T E _  
• L _ P _ O _   
• R _  M _ N _ I _  
• C _ L _ _ A D _  
• N _  X _    
• _ R _ V _ L   
 

 
 

Thank you!
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APPENDIX D. 
 

Pretest 3 Questionnaire 
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APPENDIX E. 
 

Pretest 4 Questionnaire 
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APPENDIX F. 
 

Main Experiment Questionnaire 
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Sample Paper and Pencil Survey 
 

INSTRUCTION: Please summarize the information content of each Webpage 
you have read. 

 
Summary of 1st  Webpage 

 
 
 
 
 
 
 
 
 

 
Summary of 2nd  Webpage 
 
 
 
 
 
 
 
 
 
 
 
 
Summary of 3rd  Webpage 
 
 
 
 
 
 
 
 
 
 
 
 

 
< Please turn to the next page> 
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INSTRUCTIONS: Based on the information content you have read, 
please choose one appropriate answer for the following questions. 
 
- Computer Buying Guide Webpage – 

  
1. According to the information on the Webpage, ‘Computer Buying 

Guide,’ which is not the consideration when buying a laptop computer? 
 

a. expense 
b. upgradeability 
c. portability 
d. wireless communication 

 
 

2. According to the information on the Webpage, how much slower are 
laptop computers than desktop computers with the same features 
(CPU, hard drive capacity, etc.)? 

 
a. 5-10 % 
b. 10-20% 
c. 20-30% 
d. 30-40% 

 
 

3. According to the information on the Webpage, what would be your first 
task when shopping for a college computer? 

  
a. Finding information on prices of computers 
b. finding information on computer hardware and software 

requirements for your major 
c. finding information on Internet connectivity (e.g., wireless or 

LAN) in a college   
d. None of above 
 

 
4. According to the information on the Webpage, how much more would 

it cost to upgrade laptop computers compared to desktop computers? 
 

a. same 
b. 50 % more 
c. 100 % more 
d. 150 % more 

 
<continued on the next page> 
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- Oscar’s Movie Review Webpage –  
 
1. In the movie, ‘Connie’ and ‘Carla’, two girls were growing up in 

Midwest. After witnessing a murder, they tried to escape from it and 
went one city. What is the name of the city? 

 
a. Las Vegas 
b. Atlantic City 
c. Los Angeles 
d. Reno 

 
2. What is the name of the motion picture company that released the 

movie ‘Connie and Carla’? 
 

a. Warner Brothers 
b. Walt Disney 
c. Dreamworks 
d. Universal Pictures 

 
3. What is the name of the actor who played Jeff in the movie, ‘Connie 

and Carla’? He had a relationship with Connie for a while. 
 

a. David Bowie 
b. David Duchovny 
c. David Keith 
d. David Akin 

 
4. Who is the director of the movie ‘Connie and Carla’? 
 

a. Michael Lambeck 
b. Michael Moore 
c. Michael Vehoeven 
d. Michael Clancy 

 
5. What was the original dream of Connie, which she shared with Carla?  

She wanted to be a: 
 

a. sing-a-song writer 
b. musical singer 
c. actress 
d. drag queen 
 
 
 

<continued on the next page> 
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- National Park Travel Guide: Grand Teton National Park Webpage - 
 

1. What year was a ‘New’ Grand Teton National Park created for the 
present-day boundaries?  

 
a. 1930 
b. 1940 
c. 1950 
d. 1960 

 
2. Of the following animals, which is not commonly seen in the Grand 

Teton National Park? 
 

a. elk 
b. moose 
c. bison 
d. grizzlies 

 
3. Of the following weeks from beginning of September to mid-October, 

which week would be historically about the peak for fall colors in the 
Grand Teton National Park?  

 
a. first week 
b. second week 
c. third week 
d. None of above 

 
4. In which state the Grand Teton National Park located? 

 
a. Utah 
b. Wyoming 
c. Arizona 
d. Montana 

 
5. Of the following national parks, which one is the world’s first national 

park? 
 

a. Yellowstone National Park 
b. Grand Canyon National Park 
c. Grand Teton National Park 
d. Yosemite National Park 

 
 
 

<continued on the next page> 
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INSTRUCTIONS: Please complete the following words as shown in the 
example. Missing letters may be vowels or consonants. You are free to 
guess the answer. First, complete as many or as few as you wish and then 
answer whether you remember seeing this word in the banner advertising 
located on the top of each Webpage. 
 

Example: S _ R _ P _   
  S T R I P E 

 
 

                         Have you seen the word in the banner advertising on the Webpage? 
 

• M _ D _ _ A L   ___ Yes ____ No  ____Don’t Know 
 
• C L _  _ S _ C   ___ Yes ____ No  ____Don’t Know 
 
• B _ O _   ___ Yes ____ No  ____Don’t Know 
 
• T _  T  _ E   ___ Yes ____ No  ____Don’t Know 
 
• M _ T _  I X  ___ Yes ____ No  ____Don’t Know 
 
• L I  _ N   ___ Yes ____ No  ____Don’t Know 
 
• F _ V _ _ I T _  ___ Yes ____ No  ____Don’t Know 
 
• M O _ I _   ___ Yes ____ No  ____Don’t Know 
 
• V_ C_ T _ O _  ___ Yes ____ No  ____Don’t Know 

    
• G  R  _  _ T  ___ Yes ____ No  ____Don’t Know 
 
• P _  I  C _   ___ Yes ____ No  ____Don’t Know 
 
• P _ R  _ D _  _ E  ___ Yes ____ No  ____Don’t Know 

 
 
 
 

< continued on the next page> 
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Have you seen the word in the banner advertising on the Webpage? 

 
• S M _ _ T   ___ Yes ____ No  ____Don’t Know 
 
• IN _ E _ _ M _ _ T ___ Yes ____ No  ____Don’t Know 
 
• E L _ C _ R O _ I _ ___ Yes ____ No  ____Don’t Know 
 
• D _ A L   ___ Yes ____ No  ____Don’t Know 
 
• R _ S _ R _  ___ Yes ____ No  ____Don’t Know 
 
• H _ _ A _ I  ___ Yes ____ No  ____Don’t Know 
 
• N _ T _ B _ _ K  ___ Yes ____ No  ____Don’t Know 
 
• C _ _ P _ T E _  ___ Yes ____ No  ____Don’t Know 
 
• L _ P _ O _  ___ Yes ____ No  ____Don’t Know 
 
• R _  M _ _ T _ C  ___ Yes ____ No  ____Don’t Know 
 
• C _ L _ R _ D O  ___ Yes ____ No  ____Don’t Know 
 
• N _  X _    ___ Yes ____ No  ____Don’t Know 
 
• T _  _ V _ L  ___ Yes ____ No  ____Don’t Know 

 
 

 
 
 
 
 
 

You have finished the first part of this study.  
 

Please go back to the online survey. 
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