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ABSTRACT 

 

Attitudes toward technology and technology acceptance have traditionally been 

studied from a cognitive perspective, focusing on attitude measures such as perceived 

usefulness and perceived ease of use. This experiment examines the effects of emotional 

elements on technology frequency of use. The technology imprint model presented in this 

study is based in part on existing psychological theories and constructs, but is an 

independent model explaining a phenomenon not previously explored. A negative 

technology imprint is an acquired predisposition based on cognitive and affective 

elements that is stronger and harder to change than any attitude and negatively biases 

behavior toward technology-related target objects. An imprint is a result of the 

technology’s external characteristics and one’s own experiences. The study combines 

cognitive elements from the widely used technology acceptance model with an affect-

based imprint index whose components are likeability and attitude strength. Using linear 

regression, the effects of these variables on the frequency of use of three technologies 

(Internet, ATMs, and mobile phone imaging) were examined. Questionnaires were used 

to collect the data from 302 participants. The sample was composed of Texas Tech 

University students and members of the local community. Results showed that the 

imprint index significantly reduced the frequency of use of all three technologies; 

Internet, β = -.128, t(301) = -2.335, p = .02, ATM, β = -.196, t(301) = -2.495, p = .01, and 

mobile phone, β = -.280, t(295) = -4.558, p < .01. Additionally, the cognitive and 

affective variables explained a significant proportion of frequency of use variance; 

Internet, R2 = .34, F = 38.16, p < .01, ATM, R2 = .34, F = 37.40, p < .01, and mobile 

phone R2 = .46, F = 61.77, p < .01. Of the six null hypotheses of the study, two were 

rejected for all three technologies, three were rejected for two technologies, and one was 

rejected for one technology. 
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CHAPTER 1 

INTRODUCTION TO RESEARCH 

 

“The only time most people have talked to their computers has been when cursing them” 

(Khalid, 2001, p. 1387). 

 

1.1 History and Background 

On October 4, 1957, the USSR launched Sputnik, the first artificial satellite in 

history, into orbit (Segaller, 1998; Zakon, 2002). The Soviet satellite presented an 

unprecedented threat to the US because of the new possibilities it offered. It was a great 

cause of concern in the US government – one that had to be dealt with not only by taking 

precautionary measures and protection in case of any aggression, but also by acquiring 

even newer technology to counteract this new threat. While some scientists were 

researching how to make weapons more destructive, others were studying ways to 

survive a massive nuclear attack (Cringely, 1998b). It was the beginning of the most 

popularized technology race of the modern world. 

During that period, the destructive capabilities of nuclear power had been 

demonstrated in Japan with grave consequence (Cringely, 1998b). One of the US’s 

greatest concerns at that time was a communication breakdown in the case of a Soviet 

nuclear attack. Meanwhile, a scientist by the name of Paul Baran employed by the RAND 

Corporation think-tank, which specialized in national defense, began developing the 

concept of a distributed network and comparing among centralized, decentralized, and 

distributed networks (Baran, 1964; Cringely, 1998b). The distributed network would 

allow any number of computers to connect without the need of a central server and would 

not rely on any one computer or device; rather any computer connected to the network 

would contribute to its processing and storage power and would act as a server on its 

own. This would prevent any attack from completely disabling the communication 

network between different US institutions around the country and the world. 

Through Baran’s work, along with that of numerous other scientists (Abbate, 

1999; Baran, 1999; Brandel, 1999; Davies, 2001; Diamond and Bates, 1995; Halliwell, 

2002), this network quickly developed into what is now known as the Internet. In 1971, 
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Ray Tomlinson wrote an email application and sent the first email in history, to himself 

(Festa, 2001). Users began to communicate with immediacy and efficiency never before 

possible, without having to use the phone. Though at the time Tomlinson didn’t realize 

the significance of his application (Festa, 2001), he had revolutionized communications 

technology the world over. The new technology quickly grabbed the attention of 

commercial establishments as the profit potential became apparent. The explosion of 

popularity and enormous growth in registered domains and number of hosts in the mid-

1990s was almost instant (Zakon, 2002). 

Technology plays an undeniably powerful role in today’s world. Individuals are 

constantly interacting with technology, on which many of their decisions are based 

(Edison and Geissler, 2003). Users rely on technology for many of their daily tasks and 

the attitudes held by individuals toward technology influence their behavior (Edison and 

Geissler, 2003). Among countless functions of the Internet, for example, it can be used to 

pay bills, transfer money, play games, check the weather, conduct scientific research, 

trade stocks, and buy and sell goods (Joseph, 2000). 

The Internet is a unique technology because of the tremendous impact it has had 

in such a short period of time. However, with the rate of advancements currently being 

made in the technology sector, a product is often fully developed and has been through 

many updates before a user has even heard of it. Mobile phones, for example, have been 

available for over two decades (Maney, 2005). However, not everyone has experience 

using them. In 2002, less than half the US population owned a mobile phone (Ropeik and 

Gray, 2003). Similarly, automatic teller machines (ATMs) have been around for about 

three decades (Hone et al., 1998), but a study in 1996 found that only 38% of those 

surveyed used them (Chan and Khalid, 2003; Rogers et al., 1996). 

Some of the reasons users shy away from technological products are skepticism 

(Sjöberg  and Fromm, 2001), unacceptable speed (Khalid, 2001), its inaccessibility (Hone 

et al., 1998), or a number of other factors (Hone et al., 1998; Sjöberg  and Fromm, 2001). 

Some individuals, for example, particularly those in remote or rural areas, do not have 

access to mobile phones because the service is not provided in their locations. Research 

shows that emotional and affective elements also play an important role in user 
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technology acceptance (Khalid, 2001). Some individuals simply do not find using the 

technology enjoyable and would prefer to interact with a human. 

User interaction with technology is a subject of exhaustive research, and has been 

for years. This is due to the essential role technology continues to occupy in everyday 

business and personal life. Models have been developed with the specific purpose of 

explaining user behavior toward technology. Perhaps the most impactful of those models 

is the technology acceptance model (TAM) introduced by Fred Davis in 1986, which 

examines the effects of cognitive factors on technology acceptance. The model presented 

in this study examines the effects of emotional factors, along with TAM’s cognitive 

factors, on user behavior toward technology. 

 

1.2 Problem Description 

The average user is not aware of most of the framework supporting each specific 

technology, such as that discussed above about the Internet. With the exception of a small 

group of users that experience firsthand the transformation of a technology from a 

development stage into a mainstream commodity, users generally do not transition 

gradually into using it and learning about it. Instead, for many, the technology is 

suddenly available as was clearly the case with the Internet. For many users, it is 

sufficient to know how to use a technology to perform the specific operations that are 

most useful to them. Others would prefer not to use technology products at all (Edison 

and Geissler, 2003). On the other hand, some individuals are fascinated with technology 

and are always keen to stay up to date on technology news, products, and gadgets. Some 

are even regarded as being addicted to certain technologies (Sjöberg  and Fromm, 2001). 

Konrad Lorenz is a renowned scientist, pioneer, and Nobel laureate in the field of 

modern ethological science, a field in which animal behavior is studied. Imprinting is one 

of the most significant concepts introduced and studied extensively by Lorenz. In 1975, 

Richard Evans interviewed Lorenz. In the interview, Evans asked Lorenz to explain 

exactly what he means by imprinting. Lorenz responded with the following (Evans, 

1975): 

Before giving a definition, I’d better tell you how the phenomenon of 
imprinting was discovered. Whitman and Heinroth reared young birds. 
They were both particularly interested in the ontogeny of behavior, so they 
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studied young birds reared by “foster parents.” Some were reared by them 
personally, some by other related species. They found that in many cases, 
these birds could not be bred because they reacted sexually only to the 
species of the “foster parent,” not to their own. This proved to be 
absolutely irreversible. I observed this in my own third jackdaw. I 
occupied myself a great deal with that bird while it was young, and later it 
turned out to be sexually fixated on humans. So the fixation of an innate 
behavior pattern is one characteristic of imprinting. The second is its 
irreversibility. And the third is that it is effected [sic] during a 
comparatively short phase in the individual life of the animal. For 
instance, as Hess (1973) has shown, the “following” response of a 
duckling is fixated on its object at about the seventeenth hour after 
hatching. The curve of imprintability is a very steep one with a maximum 
at seventeen hours. At twenty and twenty-three hours it is already down. 
Imprinting has been studied extensively in the “following mother” 
response of ducklings and chickens. There’s a great difference between 
the two because imprinting merges into any kind of learning which can be 
restricted to a period. I’m sorry to say that domestic chickens, on which 
many experiments have been done, are not good subjects for the 
demonstration of imprinting. The term “imprinting” was coined mainly 
with sexual behavior in mind. (p. 12-13) 
 

Later in the interview, Evans asks how imprints could relate to human behavior. 

He acknowledges that “that’s a very, very big leap, of course, I realize that” (p. 14). 

Lorenz agrees that it is a big leap and proceeds to explain that “if you read the work of a 

very old and almost forgotten psychiatrist, Krafft-Ebing (1950), on fetishisms, you get 

the impression that some of his patients’ behaviors were analogous to imprinting” (p. 14-

15). He asserts, however, that the imprinting effect on humans is unverifiable and cannot 

be validated (Evans, 1975). 

The definition of imprint used in this experiment handles imprints differently than 

Lorenz’s ethological definition. According to Lorenz, the conditions and properties of 

imprints are as follows: 

1. Only animals can be imprinted. 

2. The behavior to be imprinted is innate. 

3. The behavior is fixated in the mind. 

4. It is irreversible. 

5. The imprint can only be created during a certain period in the life of the 

animal, generally a relatively short one. 
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This study is obviously not concerned with imprinting in animals. The main 

objective is to investigate imprints related to technology. In ethology, the term imprint 

itself has implications of being a property related to animal behavior. This research is in 

no way using the term with the same associations. There are some properties shared 

among ethology imprints and technology imprints. Lorenz states that imprints are fixated 

in the mind and are irreversible. While it is not believed that technology imprints are 

completely irreversible, it is believed that they are very difficult to change. In that sense, 

they are similar to Lorenz’s definition of imprints. As for being created during a certain 

short period of time, that is believed to be true with technology imprints as well. It is 

hypothesized that they are created during a period of initial contact with the technology 

based on few experiences and social influence factors while later experiences only work 

to reinforce or weaken the imprint, however difficult the process of change may be. 

While imprinting in humans may not necessarily exist according to Lorenz, it has 

been shown that different psychological models with varying properties can account for 

different behaviors related to imprints. Concepts such as mental models (Borgman, 1999; 

Von Hecker, 2004), conditioning, memory, and learning (Clore and Schnall, 2005; 

Delgoulet and Marquié, 2002; Terry, 2000), moods and emotions (Clore and Schnall, 

2005), and beliefs, intentions, and attitudes (Fishbein and Ajzen, 1975) are well 

documented in the literature and are commonly used to explain individual differences 

(Langston and Sykes, 1997). They are also used throughout this experiment to explain 

various aspects of imprints. 

The underlying assumption in this study is that an individual’s behavior and 

attitudes toward technology are affected by a certain set of factors that can, in some 

specific cases, lead to the formation of technology imprints. These imprints, while having 

unique characteristics, are a form of extreme attitude that can either positively or 

negatively bias the individual toward technology. It is hypothesized that imprinted 

individuals exhibit behavior and attitude patterns that are consistent over a broad range of 

general technological tools, instruments, concepts, or products. 

From an industrial engineering standpoint, negative technology imprints can 

result in losses, the most important of which are money and time. Understanding the 

causes of this phenomenon can help managers reduce its consequent losses. While flaws 
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inherent to the technology itself can also cause losses (Von Meier, 1999), this research 

focuses only on expanding the scientific understanding of the characteristics of the 

technology user. It is believed that technology imprints are a natural progression in the 

study of attitudes toward technology and technology acceptance. 

How does the user interact with technology? What are the specific factors that 

affect user behavior? A seemingly endless body of previous research has addressed this 

issue. However, the concept of a technology imprint is novel. Many studies examine the 

usability of specific technologies such as websites, mobile phones, ATMs, and software 

applications (Chan and Khalid, 2003; Chi, 2002; Ling and Van Schaik, 2004; Manning et 

al., 1998; Perlman, 2002). The findings of such studies are generally based on the 

characteristics of the technology itself and not the cognitive or affective elements 

influencing the user’s attitude and behavior. 

The technology acceptance model (TAM) addresses acceptance of new 

technologies in an organizational setting. According to the model, the two cognitive 

factors perceived usefulness (PU) and perceived ease-of-use (PEOU) explain user 

acceptance of technology (Davis, 1986; Davis et al., 1989). It is believed that an essential 

aspect of any model explaining technology usage is affect, or emotion. If a user has a 

strong dislike for technology for whatever reason, usage patterns can be affected, 

regardless of whether or not the user finds the technology useful or easy to use. This 

hypothesis acts as the foundation for this study. 

 

1.3 Research Question 

This research attempts to answer the question of whether or not negative 

technology imprints exist, and if users are influenced by negative technology imprints 

that unfavorably bias their behavior and frequency of use of technology. 

 

1.4 General Hypotheses 

The tests and analyses conducted in the research test the hypotheses in Table 1.1. 

The hypotheses deal mainly with the cognitive and affective factors believed to influence 

technology imprints. These hypotheses and variables are discussed in detail in the 

following chapters. 
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Table 1.1. List of hypotheses. 

Number Hypothesis 

H1 Imprints have a negative effect on frequency of use. 

H2 Perceived usefulness has an effect on frequency of use. 

H3 Perceived ease of use has an effect on frequency of use. 

H4 Likeability has an effect on frequency of use. 

H5 Attitude strength has an effect on frequency of use. 

H6 Attitude strength is negatively correlated with likeability. 

 

1.5 Assumptions 

In order to conduct this research, some assumptions must be made. This is 

necessary because of the lack of existing data about imprints. The following are the most 

critical assumptions of this research. 

1. Imprints are an extreme form of attitude. 

2. Imprints can be either positive, favoring technology, or negative, disfavoring 

technology. 

3. Positive and negative imprints do not have the same characteristics acting in an 

opposite manner. They have completely different properties. 

4. The Internet, ATMs, mobile phones, and computer-powered equipment in general can 

be considered technologies. 

 

1.6 Research Purpose 

The purpose of this research is to better interpret the dynamics of user interaction 

with technology based on the understanding of imprints. Cognitive and emotional factors 

affecting the frequency of use of technological objects are analyzed. Imprints cause users 

to interact with technology through an unfavorable perspective and predetermined bias 

and rejection of technology. Consequently, user behavior becomes much more 



 8

predictable and understandable. Studying the effects of technology imprints leads to a 

better understanding of consistent unfavorable behavior from the user toward technology 

and possibly, in future research, finding solutions to minimize such behavior. 

 

1.7 Research Objectives 

The research objectives for this study are listed below: 

1. Finding through testing and data analysis whether technology imprints exist. 

2. Investigating the relationship between cognitive and affective factors and their effects 

on frequency of technology usage. 

3. Determining whether the imprint, an affective factor, has the ability to override 

cognitive perceptions. 

4. Testing significance, correlations, and directional effects of the cognitive and 

affective independent variables. 

 

1.8 Delimitations 

There are no existing models addressing technology imprinting, or any other type 

of imprinting as defined in this research. The model, therefore, is novel and incorporates 

ideas from concepts developed in ethology, social psychology, memory, and others. As 

such, the resultant error may be higher than desired. 

Psychology literature and previous research do not establish a cutoff point that 

separates attitudes and extreme attitudes. Initially, one of the goals of the study was to 

find such a cutoff point to differentiate between imprinted and non-imprinted users. 

Based on findings in the literature and a previously conducted pilot study, a cutoff point 

was calculated. However, the collected data forced the use of a scale rather than a cutoff 

point as will be discussed in the following chapters. 

It is believed that imprints exist in all areas and not just technology. Every 

significant event in the life of an individual can create an imprint that biases behavior 

from that point onward. This is especially true of events strongly associated with 

emotions (Eagly and Chaiken, 1993; Fishbein and Ajzen, 1975). Different modalities in 

the mind can be imprinted based on their function and the stimuli to which they respond. 
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However, only negative technology imprints are addressed in this study. Other forms of 

imprints, including positive imprints, may be the focus of future studies. 

Imprints can be caused by many variables related to the user’s personal 

experience and history, social factors, cognitive factors, affective factors, and culture. 

However, not all factors causing imprints are examined in this study. It is not the purpose 

of this study to explain the origin of imprints; rather to find whether they actually exist or 

not and to measure their effect on frequency of technology use. This study can then be 

used as the foundation upon which other imprint-related research can expand. 

 

1.9 Relevance of the Study 

The study is of relevance to many areas. In industrial engineering, it is crucial for 

management to have a good understanding of their workforce and the factors influencing 

their interaction with technology. In many of today’s business environments (offices, 

manufacturing facilities, warehouses, etc.), employees are interacting with technology on 

a daily basis. The Internet, for example, is a main part of many employees’ workday. It is 

therefore important to understand the possible limitations and behavioral patterns put 

forth by imprints. 

 

1.9.1 Need for the Study 

In recent years, technology has become a more integral part of our daily lives. 

Computers and technological products are now used in education, training, work, 

recreation, commerce, and other areas. Computers also play more subtle but equally as 

important parts controlling cars, homes, electronics, medical devices, and much more. In 

addition, recent polls show that most people, when asked what technology is, will 

respond with computers (International Technology Education Association, 2002). 

Understanding the weaknesses of the human in dealing with technology and computers 

can aid in overcoming many of today’s obstacles set forth by the limitations of our 

human resources. 
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1.9.2 Benefits of the Study 

The findings of this study provide valuable information for a variety of 

professionals, managers, manufacturers, researchers, scholars, and academics. The results 

of the study will help future research explain why some people are less productive when 

using technology than others and whether there are methods to reduce the wariness and 

anxiety some people have toward technology. Knowing the causes of these problems can 

help address the solution. 

 

1.10 Research Outputs and Outcomes 

The findings of this study examine whether there is reason to believe that 

technology imprints exist. The following is a list of outcomes. 

1. A model explaining negative technology imprints and how they affect frequency of 

use of three technologies (the Internet, automatic teller machines (ATMs), and taking 

pictures using mobile phones). 

2. A method of ranking users based on the level of imprint-like characteristics they 

exhibit. 

3. Questionnaires to identify potentially imprinted users.  

4. An introduction to understanding the effects of imprints on human behavior and their 

degree of irreversibility and strength. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 

2.1 Introduction 

A review of the literature on attitudes regarding technologies, acceptance of new 

technologies, and the elements affecting technology usage was conducted. Specific areas, 

as well as general technology, were investigated. The purpose of studying specific 

aspects of certain technologies was to identify the characteristics of the factors that are 

believed to be the most influential in their respective fields. This information was used to 

develop test hypotheses on the effects of imprints on technology usage. 

One study examined the “impact of computers on organizations” and concluded 

that predictions made decades earlier have all seemed to materialize (Eason, 2001, p. 

323). According to Eason, those who made predictions about the impact of technology 

during the dawn of the “computer revolution” (p. 323) in the early 1960s fell in one of 

two groups; optimists and pessimists. The optimists saw that through the use of 

computers individuals and organizations would become more efficient by putting the 

powerful new tool to good use. On the other hand, the pessimists saw computers as an 

intrusive device that would eventually be used to automate all processes and put workers 

out of their jobs. Pessimists also predicted that those who kept their jobs would always be 

under the control of the centralized power of the organization, or Big Brother where the 

computer would be the power that monitors all workers. 

Eason’s study compared the early predictions to actual data obtained recently in 

the same field and pertaining to the same subject of technology impact. The findings 

showed that as contradicting as some of the original predictions seemed, they all 

eventually came true. From the most pessimistic to the most optimistic of predictions, 

evidence of their correctness existed in recent studies. In addition to the early predictions, 

recent studies also revealed trends that had not previously been predicted. 

The vast array of effects computer technology has had on organizations is 

attributed by Eason to the “enormous potential to transform organizational life” (p. 324) 

possessed by computers and the communication technologies that have evolved as a 

result of extensive computer involvement in organizational culture. “This technology,” he 
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states, “is perhaps the single most powerful force currently shaping the way we work” (p. 

324). It has a certain flexibility that allows it to act both as Big Brother (in the form of 

mainframe computers) and as a personal assistant (such as notebook computers) 

simultaneously. 

One of the specific fields investigated was that of electronic commerce. Most 

studies reviewed concluded that there are a few main areas believed among researchers to 

be influencing factors on user e-shopping experiences and behavior. Among those factors 

are motivation (Volk, 2002), purchase intent (Shim et al., 2001), and website design 

(Zhang et al., 2001). These factors represent both intrinsic characteristics of the user 

(motivation and intent) and properties specific to the technology (website design). 

Each of these areas has been studied numerous times and various results, mostly 

in agreement, have been reported. Zhang et al. (2001) claim that not enough effort has 

been put in trying to deduce scientific evidence of the relationship between the user and 

the influencing elements: 

Most studies provide some guidance for designers based mostly on 
heuristics or rules of thumb. These studies do not identify Web site design 
features that contribute to consumer satisfaction or dissatisfaction, address 
different quality expectations, nor do they provide any insight into 
whether some features are perceived as more important than others by the 
users. (p. 78) 
 

Reference to the possibility of the existence of a technology imprint that 

influences, and in some ways dictates, user behavior towards technologies in general, was 

not directly found in the literature. This technology imprint is believed to be a result of an 

array of factors, possibly based on user background, individual differences, exposure to 

technologies, and past experiences. It is believed to be generalizable among technologies. 

If a user is imprinted, the effects of the imprint will come into effect when the user is 

dealing with any technology. This is based on the idea that most modern technologies 

rely on the same technology; computers. One researcher states that when interacting with 

a new technological system, “individuals are expected to anchor their system-specific 

perceived ease of use of a new system to their general beliefs regarding computers and 

computer use” (Venkatesh, 2000, p. 345). 
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The concept of a technology imprint, although not specifically defined, is found in 

the literature. Previous researchers may have never used the same term, or in fact any 

label at all, but Stinchcombe (ed. March, 1965) wrote the following: 

Aside from these conditions encouraging men to start new organizations, 
there are poorly understood conditions that affect the comparative death 
rates of new and old organizations. As a general rule, a higher proportion 
of new organizations fail than old. This is particularly true of new 
organizational forms, so that if an alternative requires new organization, it 
has to be much more beneficial than the old before the flow of benefits 
compensates for the relative weakness of the newer social structure. If 
there are, therefore, populations in which the “liability of newness” is 
exceptionally great, organizational innovation will tend to be carried out 
only when the alternatives are stark (generally in wartime). What sort of 
things, then, make up the liability of newness, and how do social 
conditions affect the degree of liability? 
 
(a) New organizations, especially new types of organizations, generally 
involve new roles, which have to be learned. In old organizations, former 
occupants of roles can teach their successors, communicating not only 
skills but also decision criteria, responsibilities to various people who have 
relations to the role occupant, devices for smoothing over persistent 
sources of tension and conflict, generalized loyalty to the organization, 
what sort of things can go wrong with routine procedures, and so on. New 
organizations have to get by with generalized skills produced outside the 
organization, or have to invest in education (including especially the cost 
of inefficiency until people learn their roles). Clearly, the distribution and 
generality of skills outside the organization, the socially induced capacity 
to learn new roles (especially without visible role models), and the ease of 
recruitment of skills to new organizations will affect the degree of 
disadvantage of organizational innovations. (p. 148) 
 

Although Stinchcombe did not directly mention a technology imprint, it seems 

that the illusive problem he is discussing could be the technology imprint. Stinchcombe 

attributes organizational success or failure to how the employees of the organization 

handle and respond to the “liability of newness” (p. 148). Presumably, in the case of an 

organization whose employees have a strong technology imprint, the negative effects of 

the liability will be weakened. 
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2.2 Historical Background 

What is a technology imprint? Is it an original idea? If not, where did the idea of 

an imprint originate? 

The idea of imprinting in general is by no means an original idea nor is it a new 

one. The term tabula rasa has been used for centuries to refer to the theory that the mind 

is initially a blank slate, imprinted with whatever thoughts and experiences it is exposed 

to that will influence it throughout its journey of life. It is not clearly understood where or 

when the term was first used. It is a fact, however, that the term has been used repeatedly 

in many periods and eras to describe what is more or less the same ideology and school 

of thought (MSN Encarta, 2004). 

The term tabula rasa comes from the two Medieval Latin words tabula, meaning 

tablet, and rasa, meaning erased. In ancient Rome, before paper was used, wax tablets 

were used for writing. The ability to wipe the wax smooth gave them the characteristic of 

being reusable (Altman, 2001; MSN Encarta, 2004). A tablet on which the writings had 

been erased (tabula rasa) was therefore a tablet that was devoid of any writing, leaving it 

ready to be imprinted with letters and words that would last for a long period of time. 

Many thinkers, philosophers, and psychologists liken this blank slate to a human mind 

before being polluted with information and experiences. 

This theory is the foundation of the school of philosophy commonly known as 

empiricism in which the idea of the a priori is dismissed. In empiricism, the experiences 

in the physical world surrounding the human are what shape and form the mind, not 

innate ideas. The empirical world is that which can be sensed; seeing, hearing, feeling, 

touching, smelling, and tasting all contribute to the empirical world (Baldwin, 1913). 

Anything the human mind is exposed to creates imprints on what is initially the blank 

tablet, or the tabula rasa. Thus, in time, the mind (represented by the blank tablet) 

becomes cluttered with information and imprints (Locke, 1689). 

The first documented use of the tabula rasa theory can be found in Aristotle’s De 

Anima (On the Soul) written around the year 350 B.C. In his writing, Aristotle 

specifically mentions an analogy between the mind and a writing tablet. According to his 

statement, the mind is “nothing until it has thought” (available online at 

http://classics.mit.edu/Aristotle/soul.html) which is a rejection of the concept of innate 
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ideas. The tablet starts off clean and empty and is filled in time with characters that 

represent the human experiences and interactions leaving their imprint on the mind. In 

Book IV, Part V Aristotle writes: 

Have not we already disposed of the difficulty about interaction involving 
a common element, when we said that mind is in a sense potentially 
whatever is thinkable, though actually it is nothing until it has thought? 
What it thinks must be in it just as characters may be said to be on a 
writing tablet on which as yet nothing actually stands written: this is 
exactly what happens with mind. 
(http://classics.mit.edu/Aristotle/soul.html) 
 

But Aristotle was not the only thinker to make this argument. In fact, the whole 

British empiricist movement that started in the 17th century advocated this theory. John 

Locke (1632-1704), generally recognized as the father of empiricism, was known for his 

writings on government, politics, tolerance, and human behavior. In 1689, in his Essay 

Concerning Human Understanding, John Locke reintroduced the tabula rasa theory. In 

Book I, Chapter I he wrote: 

Not on the mind naturally imprinted, because not known to children, 
idiots, etc. For, first, it is evident, that all children and idiots have not the 
least apprehension or thought of them. And the want of that is enough to 
destroy that universal assent which must needs be the necessary 
concomitant of all innate truths: it seeming to me near a contradiction to 
say, that there are truths imprinted on the soul, which it perceives or 
understands not: imprinting, if it signify anything, being nothing else but 
the making certain truths to be perceived. For to imprint anything on the 
mind without the mind's perceiving it, seems to me hardly intelligible. If 
therefore children and idiots have souls, have minds, with those 
impressions upon them, they must unavoidably perceive them, and 
necessarily know and assent to these truths; which since they do not, it is 
evident that there are no such impressions. For if they are not notions 
naturally imprinted, how can they be innate? And if they are notions 
imprinted, how can they be unknown? To say a notion is imprinted on the 
mind, and yet at the same time to say, that the mind is ignorant of it, and 
never yet took notice of it, is to make this impression nothing. No 
proposition can be said to be in the mind which it never yet knew, which it 
was never yet conscious of. For if any one may, then, by the same reason, 
all propositions that are true, and the mind is capable ever of assenting to, 
may be said to be in the mind, and to be imprinted: since, if any one can 
be said to be in the mind, which it never yet knew, it must be only because 
it is capable of knowing it; and so the mind is of all truths it ever shall 
know. Nay, thus truths may be imprinted on the mind which it never did, 
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nor ever shall know; for a man may live long, and die at last in ignorance 
of many truths which his mind was capable of knowing, and that with 
certainty. So that if the capacity of knowing be the natural impression 
contended for, all the truths a man ever comes to know will, by this 
account, be every one of them innate; and this great point will amount to 
no more, but only to a very improper way of speaking; which, whilst it 
pretends to assert the contrary, says nothing different from those who deny 
innate principles. For nobody, I think, ever denied that the mind was 
capable of knowing several truths. The capacity, they say, is innate; the 
knowledge acquired. But then to what end such contest for certain innate 
maxims? If truths can be imprinted on the understanding without being 
perceived, I can see no difference there can be between any truths the 
mind is capable of knowing in respect of their original: they must all be 
innate or all adventitious: in vain shall a man go about to distinguish them. 
He therefore that talks of innate notions in the understanding, cannot (if he 
intend thereby any distinct sort of truths) mean such truths to be in the 
understanding as it never perceived, and is yet wholly ignorant of. For if 
these words "to be in the understanding" have any propriety, they signify 
to be understood. So that to be in the understanding, and not to be 
understood; to be in the mind and never to be perceived, is all one as to 
say anything is and is not in the mind or understanding. If therefore these 
two propositions, “Whatsoever is, is,” and “It is impossible for the same 
thing to be and not to be,” are by nature imprinted, children cannot be 
ignorant of them: infants, and all that have souls, must necessarily have 
them in their understandings, know the truth of them, and assent to it. 
(http://etext.library.adelaide.edu.au/l/locke/john/l81u/) 
 

And from Book II, Chapter I: 

All ideas come from sensation or reflection. Let us then suppose the mind 
to be, as we say, white paper, void of all characters, without any ideas:- 
How comes it to be furnished? Whence comes it by that vast store which 
the busy and boundless fancy of man has painted on it with an almost 
endless variety? Whence has it all the materials of reason and knowledge? 
To this I answer, in one word, from EXPERIENCE. In that all our 
knowledge is founded; and from that it ultimately derives itself. Our 
observation employed either, about external sensible objects, or about the 
internal operations of our minds perceived and reflected on by ourselves, 
is that which supplies our understandings with all the materials of 
thinking. These two are the fountains of knowledge, from whence all the 
ideas we have, or can naturally have, do spring.” 
(http://etext.library.adelaide.edu.au/l/locke/john/l81u/). 
 

From empiricism stemmed several other movements, most notably the 

enlightenment, whose thinkers and followers also believed that experience creates 
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thought and the French encyclopedists who published a 17 volume encyclopedia on 

thought in the period between 1751 and 1765. The editor of the series, Denis Diderot 

(1713-1784), was an empiricist as were many others involved in the work including 

François-Marie Arouet (1694-1778) (more commonly known by the name with which he 

signed his books, Voltaire, also recognized as the father of the enlightenment) and Jean-

Jacques Rousseau who wrote about education in his famous work Emile, ou l'education. 

In Chapter I of Emile, Rousseau wrote “We are born sensitive and from our birth 

onwards we are affected in various ways by the objects that surround us” 

(http://projects.ilt.columbia.edu/pedagogies/Rousseau/em_eng_bk1.html). In the same 

chapter, Rousseau also wrote: 

[14:] We are born weak, we need strength; we are born lacking everything, 
we need aid; we are born stupid, we need judgment. All that we lack at 
birth and that we need when we are grown is given by education. 
“[15:] This education comes to us from nature, from men, or from things. 
The inner growth of our organs and faculties is the education of nature, the 
use we learn to make of this growth is the education of men, and what we 
gain by our experience of our surroundings is the education of things. 
(http://projects.ilt.columbia.edu/pedagogies/Rousseau/em_eng_bk1.html) 
 

Many scientists, thinkers, and philosophers other than the ones listed above of 

many eras and of different backgrounds, cultures, and beliefs agree in theory with the 

tabula rasa concept. It would therefore be inaccurate to assume that imprinting of the 

mind is a new idea. The brief historical overview of tabula rasa, imprinting, and 

empiricism mentioned above is not intended to enter the debate over rationalism versus 

empiricism. That is not of any interest or value to this dissertation. It is not meant in any 

way to support the argument of empiricism. The discussion above was merely intended to 

reveal that the idea of an imprint (related to technology or otherwise) has been an 

ongoing philosophical debate for millennia. 

 

2.3 Theoretical Model 

The previously mentioned philosophers considered experience in general an 

imprinting factor that leaves impressions on the mind through which the individual gains 

knowledge and finds truth. The imprints of which they spoke were not necessarily 

extreme attitudes such as those explored in this experiment. However, the concept of 
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forming opinions, and consequently attitudes that influence behavior, based on 

experience is shared among the two theories. 

 

2.3.1 Background 

With regards to new technologies, the mind can in many ways represent a blank 

slate ready to be positively or negatively imprinted. Today, many individuals who were 

old enough in the mid-1990s to be using computers probably remember a time in their 

lives when the word Internet meant absolutely nothing to them. The concept of a network 

that could potentially connect every single computer in the world, large or small, 

regardless of the type or function of the computer, simply did not exist. 

It is rumored that in 1899, Charles H. Duell, then commissioner of the U.S. Office 

of Patents said “everything that can be invented has been invented” (Williams, 2002, 

http://www.entrepreneur.com/startingabusiness/inventing/article54604.html). It is not 

confirmed that Duell ever made that statement and it is believed by some to be merely a 

rumor (Williams, 2002). But whether Duell ever uttered those words or not, what is 

important is the statement itself. Can it possibly one day become a reality? Assuming that 

day is believed to have arrived, how would minds function when it is thought that the 

limits of knowledge have been reached…that all the inventions that exist are all that will 

exist until the end of time? 

While the answers to those questions cannot yet be answered, the situation itself 

can in some way help explain what imprinting means. A new technology introduced at 

such a time would have a tremendous impact on perceptions, attitudes, and beliefs. This 

new technology would probably create imprints in the minds of many based on their 

perceptions of it, the social influences of those around them, and their own personal 

experiences with the technology. For years to follow, it would be hard for some 

individuals to abandon the imprint that would dictate their behavior toward the 

technology from that point on. 

The introduction of the Internet to the vast majority of the public in the mid-1990s 

may have created a similar effect. Regarding information access and communications, 

societies had grown accustomed to using telegram, telephone, and fax to communicate 

with each other, while using printed material, radio, and television for entertainment, 
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information, and news. The need for a new communication method simply did not exist 

among the general population of the world. There was probably a desire for cheaper fees 

for the technologies that did exist, but it seems that societies were otherwise satisfied 

with what was available. It was almost as if everything in the communications arena had 

already been invented. 

Today, most commercial establishments around the world would not exist without 

technology. The Internet, for example, allows them to communicate openly, quickly, and 

with cost effectiveness not previously possible. In many cases, the Internet is also the 

only outlet for a company’s services or products. Thousands of companies provide 

services for companies that provide services for companies that provide services for 

companies that make the Internet possible. Without the Internet, economies, academics, 

politics, jobs, entertainment, research, finance, security, commerce, information, and 

numerous other essential elements of our lives would not be the same. Simply put, 

without technology, our entire world would not be the same. This is much different than 

the effect other innovations have had. The Wankel engine, for example, as magnificent a 

technology as it is, has not affected everyday lives the way the Internet has. If the rotary 

engine ceased to exist today, our world would still function normally with the exception 

of a limited number of specialized institutions and products. The disappearance of the 

Internet, on the other hand, would bring both personal and business worlds to a standstill. 

Today, even governments rely heavily on the Internet in many aspects. National elections 

will soon be conducted online in some countries (Richardson, 2002; Schoen, 2003). 

This leads to the observation that in history, some inventions have had more of an 

impact than others. Consequently, some technologies can create imprints that are stronger 

than others. It is not necessarily assumed that the more historically significant a 

technology is, the stronger the imprint it creates. However, it is hypothesized that the 

more a technology affects an individual’s life, the more likely it is to create a strong 

imprint for that individual. An imprint that stays with an individual a very long time, 

possibly his or her entire life, is stored in the memory and retrieved every time a stimulus 

invokes that part of the memory (Eagly and Chaiken, 1993). 
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In 1690, John Locke described the relationship between perceptions (which he 

states are ideas that were at some previous point “imprinted” in the mind) and memory. 

In Book II, Chapter X, he wrote the following: 

The other way of retention is, the power to revive again in our minds those 
ideas which, after imprinting, have disappeared, or have been as it were 
laid aside out of sight. And thus we do, when we conceive heat or light, 
yellow or sweet,- the object being removed. This is memory, which is as it 
were the storehouse of our ideas. For, the narrow mind of man not being 
capable of having many ideas under view and consideration at once, it was 
necessary to have a repository, to lay up those ideas which, at another 
time, it might have use of. But, our ideas being nothing but actual 
perceptions in the mind, which cease to be anything when there is no 
perception of them; this laying up of our ideas in the repository of the 
memory signifies no more but this,- that the mind has a power in many 
cases to revive perceptions which it has once had, with this additional 
perception annexed to them, that it has had them before. And in this sense 
it is that our ideas are said to be in our memories, when indeed they are 
actually nowhere;- but only there is an ability in the mind when it will to 
revive them again, and as it were paint them anew on itself, though some 
with more, some with less difficulty; some more lively, and others more 
obscurely. And thus it is, by the assistance of this faculty, that we are said 
to have all those ideas in our understandings which, though we do not 
actually contemplate, yet we can bring in sight, and make appear again, 
and be the objects of our thoughts, without the help of those sensible 
qualities which first imprinted them there. 
(http://etext.library.adelaide.edu.au/l/locke/john/l81u/) 
 

Eagly and Chaiken (1993) argue that attitudes are stored in the memory and are 

activated by the attitude object or other related stimuli. Terry (2000) describes the 

relationship between learning and memory such that in learning, the individual acquires 

knowledge, but with memory, he or she retains it. According to Terry (2000), learning is 

a long-term change in behavior and is a result of one’s own experiences. 

How a technology imprint is created, or what creates it, is not yet known. But like 

learning and memory, imprints are believed to be stored in the mind after a certain 

experience, or set of experiences, probably coupled with a variety of personal 

characteristics, and persistently acting to negatively affect the user’s interaction with the 

technology. As such, the imprinting process can be broken down into two parts; the first 

stage during which the idea is imprinted in the mind, and the second stage during which 
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the imprinted user interacts with the environment and responds to stimuli in ways 

consistent with, and biased by, the imprint. 

In order to answer the question what is a technology imprint?, one must first 

understand the terms technology and imprint. There are numerous definitions for both 

terms; some are in a scientific context while others can be found in dictionaries and other 

reference books. A literature review revealed many of the most widely used definitions 

for both terms. The following are the findings. 

 

2.3.2 Technology 

Most casual readers have some sort of perceived understanding of what 

technology means. While they may not have a scientific operational definition of the 

term, they assume they have knowledge of the word and understand it when it is used. To 

a non-researcher, technology may simply represent any futuristic innovation, invention, 

or new gadget. To a researcher, however, such a loose definition is not acceptable. A 

more appropriate definition should differentiate between products and technologies as 

well as provide conditions under which a certain concept or object qualifies as a 

technology. 

Numerous definitions of technology can be found in books, research papers, and 

other publications. However, it is difficult to find a commonly used and agreed upon 

definition of technology. This is probably due to the complexity and breadth of the 

concept of technology, even though defining it would seem like a simple task at first 

glance. Technology seems to be a very flexible word that can be used in any field to refer 

to almost anything. Researchers in most areas have defined the term from the perspective 

of their field as it relates to their specific interests. The term “applied science” is 

commonly associated with the definition of technology although some researchers view 

this as a misconception (Bybee, 2000). 

While researchers do not agree on one standard definition of the term, they do 

agree that there are hundreds of definitions available, mostly related to the field of their 

corresponding authors. Fernandes and Mendes (2003) state that “different sciences 

consider different parts of the global concept of technology” (p. 153). Flick and 

Lederman (2003) ask, “when you hear or use the word technology, what do you think 
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of?” (p. 314). They go on to answer their question; “if you are like many educators we 

have talked to, the word connotes ‘computer’ and associated concepts such as 

‘telecommunication’ and ‘software.’ What does the word connote to our students? To 

them, technology generally means ‘entertainment,’ as they offer reference to the alphabet 

soup of TV, VCR, MP3, CD, and DVD” (p. 314). 

Young et al. (2003) state that most people “think of [technology] only in terms of 

tangible products: computers, aircraft, pesticides, water-treatment plants, and microwave 

ovens, to name a few. But the knowledge, skills, and processes used to create and operate 

these products are equally important. A critical area of knowledge is the engineering 

design process, of starting with a set of criteria and constraints and working toward a 

solution – such as a device or process – that meets those conditions” (p. 141). Gradwell 

and Welch (2003) state that “we have automated bank tellers, smart houses, voice 

recognition software, and virtual reality games, yet few people can give a comprehensive 

definition of technology” (p. 18). They also state that technology is “both complex and 

multi-dimensional” (p. 19). 

In Webster’s Revised Unabridged Dictionary (1913), it is defined as “industrial 

science; the science of systematic knowledge of the industrial arts, especially of the more 

important manufactures, as spinning, weaving, metallurgy, etc.” 

(http://machaut.uchicago.edu/websters). 

Many dictionaries provide a simplistic definition of technology. For example, in 

the American Heritage Dictionary (2000), technology is defined as “the application of 

science, especially to industrial or commercial objectives…the scientific method and 

material used to achieve a commercial or industrial objective…electronic or digital 

products and systems considered as a group: a store specializing in office 

technology…the body of knowledge available to a society that is of use in fashioning 

implements, practicing manual arts and skills, and extracting or collecting materials” 

(http://www.dictionary.com). 

In the Merriam-Webster Online Dictionary (2004), technology is defined as “the 

practical application of knowledge especially in a particular area…a capability given by 

the practical application of knowledge…a manner of accomplishing a task especially 
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using technical processes, methods, or knowledge …the specialized aspects of a 

particular field of endeavor” (http://www.dictionary.com). 

As mentioned above, researchers have different ways of defining technology, 

usually depending on their area of expertise and the perspective from which they need a 

definition of the term. From an engineering education standpoint, Fernandes and Mendes 

(2003) argue that technology is “part of culture and is knowledge embodied in material 

forms, in a cumulative fashion” (p. 152). Some educators define technology as “the 

process by which humans modify nature to meet their needs and wants” (Young et al., 

2003, p. 141). The International Technology Education Association (2000) defines 

technology as “the innovation, change, or modification of the natural environment in 

order to satisfy perceived human wants and needs” 

(http://www.iteaconnect.org/TAA/Resources/TAA_Glossary.html). 

Historians such as Melvin Kranzberg and Carroll Pursell often discussed the 

relation between technology and society. Kranzberg and Pursell (1967) view technology 

as “nothing more than the area of interaction between ourselves, as individuals, and our 

environment, whether material or spiritual, natural or manmade” (Stine and Tarr, 1998, p. 

610). Others studied technology from the perspective of the environment in which the 

technology exists and with which it interacts. DeVore (1980) argued that “the use of new 

kinds of technology on a global scale is the source of greatest environmental concern” 

(Stine and Tarr, 1998, p. 610). The effects of technology on urban environments, 

pollution, buildings, parks, wastewater systems, public and occupational health, industry 

and manufacturing, natural resources, and politics have also been studied (Stine and Tarr, 

1998). 

Perhaps no definition of technology is complete. It may be for this reason that 

Kranzberg (1986) decided to describe it rather than define it. Kranzberg intentionally 

designed his description of technology to be all-encompassing by creating a set of 6 rules 

(according to him, based on historical facts) that he named Kranzberg’s Laws. The laws 

are as follows (Kranzberg, 1986): 

1. Technology is neither good nor bad; nor is it neutral. 

2. Invention is the mother of necessity. 

3. Technology comes in packages, big and small. 
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4. Although technology might be a prime element in many public issues, non-

technical factors take precedence in technology-policy decisions. 

5. All history is relevant, but the history of technology is the most relevant. 

6. Technology is a very human activity – and so is the history of technology. 

 

Besides stating that technology is a human activity, Kranzberg’s set of laws do 

not define technology. They do, however, explain what technology is and is not, as well 

as how it functions, its properties, what affects it, and how it has played an important role 

in history. This description of technology is generally agreed upon by many researchers 

and is widely cited in the literature. 

2.3.3 Attitudes and Imprints 

When defining the term imprint, it is essential to highlight the similarities, and 

more importantly the differences, between imprints and attitudes, as well as other 

constructs such as values and traits. These constructs are commonly used in psychology 

to explain different aspects of behavior. They are often used to describe each other and 

occasionally used interchangeably. This research makes clear distinctions between 

imprint and the others, especially attitudes, although it will be shown that they are closely 

related. 

According to Eagly and Chaiken (1993), values are a form of attitude with which 

one evaluates “abstract goals or end states of human existence (e.g., equality, freedom, 

salvation)” (p. 5). In other words, the set of personal evaluative attitudes about abstract 

issues of right and wrong comprise one’s set of values. 

The term attitude is widely used in many areas (scientific or otherwise), often 

with varying implications. A definition that has become very popular in recent years is 

that attitude is “a psychological tendency that is expressed by evaluating a particular 

entity with some degree of favor or disfavor" (Eagly and Chaiken, 1993, p. 1). Attitudes 

can be positive, negative, or neutral (often being referred to as non-attitudes (Converse 

1964)), while they are frequently considered a causal factor and predictor of behavior 

(Kelman, 1961; Sherman and Fazio, 1983). Numerous properties are attributed to 

attitudes. 
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Eagly and Chaiken state that their definition implies three distinct characteristics 

of attitudes. First, they describe attitudes as tendencies, which they say means that 

attitudes are internal states and must in fact exist, if even for a short period. They are not 

merely psychological theories used to explain phenomena. Eagly and Chaiken also argue 

that the definition gives attitudes an evaluative property, meaning attitudes affect the 

stimulus such that the response is influenced by the attitude. In a way, the attitude is a 

filter through which one sees and evaluates the attitude object, which is the third property 

of attitudes the definition implies. An attitude object is the object being subjected to the 

evaluation of the attitude holder. It could be abstract or concrete, tangible or intangible, 

and can range from concepts such as freedom to objects such as cars. 

Other researchers also state various attributes of attitudes. Unlike traits, they must 

be associated with an object (Sherman and Fazio, 1983). Since attitudes are always 

directed at an object, they are therefore also evaluative of that object (Sherman and Fazio, 

1983) and determine whether the feeling toward the object is positive, negative, or 

neither. Research has shown that attitudes can be changed (Kelman, 1961; Krosnick and 

Petty, 1995; Olson and Fazio, 2001). Table 2.1 shows some of the more historically 

significant definitions that have been given of attitude over the years. 

 

Table 2.1. Definitions of attitude. 
Year Author Definition 

1929 Lundberg [An attitude] denotes the general set of the organism as a whole 

toward an object or a situation which calls for adjustment. 

1931 Bogardus An attitude is a tendency to act toward or against something in the 

environment, which becomes thereby a positive or negative value. 

1931 Krueger and Reckless An attitude, roughly, is a residuum of experience, by which further 

activity is conditioned and controlled…We may think of attitudes as 

acquired tendencies to act in specific ways toward objects. 

1931 Thurstone Attitude is the affect for or against a psychological object. 

1934 Cantril [Attitudes represent] a more or less permanently enduring state of 

readiness of mental organization which predisposes an individual to 

react in a characteristic way.  

1934 Warren [Attitudes connote] a condition of readiness for a certain type of 

activity. 
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Year Author Definition 

1935 Allport An attitude is a mental and neural state of readiness, organized 

through experience, exerting a directive or dynamic influence upon 

the individual’s response to all objects and situations with which it is 

related. 

1947 Doob Attitude is…an implicit, drive-producing response considered socially 

significant in the individual's society. 

1956 Smith, Bruner, 

and White 

An attitude is a predisposition to experience, to be motivated by, and 

to act toward, a class of objects in a predictable manner. 

1957 Osgood, Suci, 

and Tannenbaum 

[Attitudes] are predispositions to respond, but are distinguished from 

other such states of readiness in that they predispose toward an 

evaluative response. 

1960 Sarnoff [An attitude is] a disposition to react favorably or unfavorably to a 

class of objects. 

1962 Krech, Crutchfield, and 

Ballachey 

Attitudes [are] enduring systems of positive or negative evaluations, 

emotional feelings, and pro or con action tendencies with respect to 

social objects. 

1970 Bem Attitudes are likes and dislikes. 

1986 Fazio Attitudes are summary judgments of an objector event which aid 

individuals in structuring their complex social environments. 

1993 Eagly and Chaiken Attitude is a psychological tendency that is expressed by evaluating a 

particular entity with some degree of favor or disfavor. 

 

Eagly and Chaiken (1993) state that attitudes are stored in memory. When a 

stimulus related to the attitude object is encountered, the attitude is retrieved from 

memory to impose its evaluative properties on the object. Likewise, in order for an 

imprint to exist, it has to be stored in the memory and retrieved once it is triggered by a 

certain stimulus related to it. The imprint process is believed to forge into the memory a 

certain set of attitudes and behaviors, so strong, that it is unlikely to change, even with 

time and experience. That attribute of strength is the main factor to consider when 

making a distinction between attitudes and imprints. 

Petty and Krosnick (1995) discuss the different properties of attitudes that make it 

possible to define an attitude in terms of its strength. Based on previous research 

(Converse, 1964; Eagly and Chaiken, 1993; Hovland, 1959; Hyman and Sheatsley, 1947; 

LaPiere, 1934; Petty and Cacioppo, 1981; Schuman and Johnson, 1976; Wicker, 1969), 
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they conclude that attitudes are generally stable and do not change much after they are 

formed. They vary in strength and can be very predictive of behavior in some cases (such 

as political viewpoints), while in other studies, it was proven that attitudes can be very 

poor determinants of behavior. It was also shown that it is possible, and sometimes very 

easy to change attitudes. Additionally, in some cases they are called non-attitudes. 

In this experiment, it is suggested that there are three specific features of an 

imprint that distinguish it from other psychological constructs; strength, irreversibility, 

and polarity. The degrees of strength and irreversibility of attitudes determine whether 

they are extreme or not, and consequently whether they are candidates for potential 

imprints or not. The polarity of the attitude determines whether the potential imprint is 

positive or negative. This was accounted for in earlier models. Extreme attitudes found 

consistently in a certain half of the normal distribution curve (depending on wording and 

polarity of the questionnaire items) indicate potential negative imprints, and are the focus 

of this experiment. Those in the right half of the curve indicate potential positive 

imprints. Findings from previous research reinforce this argument as shown below 

(Krosnick and Petty, 1995): 

Attitudes are presumed to vary along an evaluative continuum ranging 
from a strongly positive orientation to a neutral orientation to a strongly 
negative orientation. This continuum can be decomposed into valence 
(i.e., positive or negative) and extremity (degree of favorability). Both 
valence and extremity might be related to strength in that, for example, 
holding extremity constant, negative attitudes might be more durable or 
impactful than positive ones. However, most research attention has 
focused on extremity. Extremity is the extent to which the attitude deviates 
from neutrality. The more extreme an attitude is, the more an individual 
likes or dislikes the object. (p. 5-6) 
 

According to Krosnick and Petty (1995), an attitude is defined by its valence 

(polarity, i.e. whether it is positive or negative) and extremity (its degree of favorability). 

They also argue that durability and impactfulness are two features of attitude strength and 

can either be considered its causes or effects. Durability represents persistence and 

resistance, while impactfulness represents guiding behavior and impact on information 

processing and judgments. They argue that “an attitude is strong to the extent that it 

manifests either durability or impactfulness or both. The more of each feature an attitude 
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possesses…the stronger it is” (p. 3). They refer to these features as “the defining features 

of strength” (p. 3). They also state that “an attitude’s strength is the degree to which it 

possesses these features” (p. 4). According to this rationalization, more extreme attitudes 

will be more persistent and resistant to change. In other research, it was found that 

stronger attitudes guide behavior, whereas weaker attitudes are often influenced by 

behavior (Holland et al., 2002). Imprints, being a form of extreme attitudes, therefore 

have the strongest resistance to change and the strongest impact on behavior of all types 

and levels of attitudes. 

Several indices have been identified and associated with attitude strength. These 

indices include attitude importance, certainty, accessibility, direct behavioral experience, 

latitudes of acceptance and rejection, vested interest, and affective-cognitive consistency 

among others (Eagly and Chaiken, 1993; Krosnick and Petty, 1995; Raden, 1985). They 

have been studied extensively over the years (Bright and Manfredo, 1995; Davidson et 

al., 1985; Fazio et al., 1989; Fazio and Williams, 1986; Fazio and Zanna, 1978; Franc, 

1999; Sample and Warland, 1973; Sherif et al., 1973; Sivacek and Crano, 1982). 

Questionnaires typically use a combination of these factors to measure attitude strength. 

Importance, certainty, and centrality are among the more common measures (Holland et 

al., 2002). 

This discussion demonstrates an important difference between an attitude and an 

imprint. Neutral attitudes, or non-attitudes, are also considered a form of attitude. In other 

words, attitudes are represented by a continuum of positive and negative attitudes and 

everything in between. However, there is no such psychological construct as a non-

imprint. A non-attitude is a neutral attitude toward a certain issue. There can be no 

neutral imprint and there can be no strong or weak imprints. One is either imprinted 

positively or negatively or not imprinted at all. Imprints are attitudes of very high 

strength that are so deeply planted in the mind that it is very difficult to reverse their 

effects. 

This distinction was made by philosophers in the Enlightenment. David Hume 

(1739), another empiricist, discusses a similar concept in his Treatise on Human 

Understanding. He described an impression that is created with “most force and 

violence” and explained why it is clearly not just an idea 
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(http://etext.library.adelaide.edu.au/h/hume/david/h92t/). He made a distinction between 

the two and stated that the differences are so great that they could not be confused. He 

wrote the following: 

All the perceptions of the human mind resolve themselves into two 
distinct kinds, which I shall call IMPRESSIONS and IDEAS. The 
difference betwixt these consists in the degrees of force and liveliness, 
with which they strike upon the mind, and make their way into our thought 
or consciousness. Those perceptions, which enter with most force and 
violence, we may name impressions: and under this name I comprehend 
all our sensations, passions, and emotions, as they make their first 
appearance in the soul. By ideas I mean the faint images of these in 
thinking and reasoning; such as, for instance, are all the perceptions 
excited by the present discourse, excepting only those which arise from 
the sight and touch, and excepting the immediate pleasure or uneasiness it 
may occasion. I believe it will not be very necessary to employ many 
words in explaining this distinction. Every one of himself will readily 
perceive the difference betwixt feeling and thinking. The common degrees 
of these are easily distinguished; tho' it is not impossible but in particular 
instances they may very nearly approach to each other. Thus in sleep, in a 
fever, in madness, or in any very violent emotions of soul, our ideas may 
approach to our impressions, As on the other hand it sometimes happens, 
that our impressions are so faint and low, that we cannot distinguish them 
from our ideas. But notwithstanding this near resemblance in a few 
instances, they are in general so very different, that no-one can make a 
scruple to rank them under distinct heads, and assign to each a peculiar 
name to mark the difference. 
(http://etext.library.adelaide.edu.au/h/hume/david/h92t/) 
 

One of the definitions of the word imprint in the Merriam-Webster Dictionary 

(2004) is “to fix indelibly or permanently (as on the memory)” (http://www.m-w.com). 

While the early thinkers stressed that a mind is like a blank slate ready to accept imprints 

caused by experiences, they usually also claimed that this is the case for a child’s mind at 

birth. None of the early works gave reference to imprinting in an adult’s mind. In the 

interest of the current study, the term imprinting is used to refer to the imprinting of an 

idea in any person’s mind, child or adult, regardless of age. Therefore, in this study, it 

more closely resembles the Merriam-Webster definition than that of John Locke’s. No 

commitment is made to emphasize or prove an empiricist definition of imprinting. In 

addition, imprinting in this study does not refer to the type of ethological sexual/mate 
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imprinting stressed by scientists such as Konrad Lorenz and Klaus Immelmann as 

discussed previously. 

 

2.3.4 Definition of Technology Imprint 

Based on the literature reviewed and previously discussed, several properties of 

the technology imprint can be identified: 

1. A technology imprint has a biasing evaluative nature; once it is created, it will 

from then on bias the person either for or against certain technology-related 

entities/object. 

2. Attitudes have varying levels of strength that can be represented on a scale. 

However, a true imprint has to be on an extreme end of the strength scale, 

whether positive or negative. 

3. Imprint objects exist in technology imprints much like attitude objects exist in 

attitudes. An imprint object is the entity upon which the imprint acts to bias 

the person and must be technology-related. It should be noted that it is not the 

intention of this study to suggest that imprints are only technologically-based. 

In fact, it is believed that imprints of all kinds exist. This work, however, only 

deals with technology imprints and as such, imprint objects must be 

technology-related. Further studies of other types of imprints may provide 

information about the nature of those imprints with regards to type, function, 

difference from technology imprints, etc. 

4. Imprints are affected by external characteristics of the technology as well as 

experience, personal traits, beliefs, and values, and possibly social influences. 

5. An imprint is not just theoretical; rather it is a real construct that can be 

defined in scientific terms and measured using the appropriate tools. 

 

Based on the previous considerations and for the purpose of this study, negative 

imprint is defined as a predisposition stronger than any attitude, harder to change than 

any attitude, and always acting to negatively bias behavior toward target objects. 

Further, negative technology imprint is defined as an acquired predisposition 

stronger than any attitude, harder to change than any attitude, and negatively biasing 
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behavior toward technology-related target objects, as a result of the technology’s external 

characteristics and one’s own experiences. 

Not only does this definition imply various degrees of strength, it also stresses 

that technology imprints are at the extreme ends of the attitude strength scale. In addition, 

a distinction is made between imprints and attitudes; while imprints are almost 

irreversible, attitudes have been reported by many researchers to be easily changeable 

(Kelman, 1961; Petty and Krosnick, 1995; Olson and Fazio, 2001). The evaluative nature 

of imprints is also clear in the last section of the definition. It is hypothesized that 

imprints act as a filter through which the person perceives the imprint objects. They are 

similar to colored sunglass lenses which when worn only allow the person to see in that 

specific color, although what lies on the other side of the lenses is really a full spectrum 

of colors. This can be seen in Figure 2.1 below. 

 

 
Figure 2.1. Filtering effect of imprints, adopted from Howard and Sheth, 1969. 
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The figure shows how a response is chosen when a stimulus is encountered. The 

process flows from top to bottom. For any stimulus, there are numerous possible 

responses, not all of which will necessarily result in good or correct outcomes. According 

to Howard and Sheth (1969), this set of all responses possible is called the universal set. 

That comprehensive set of responses is then narrowed down to the awareness set, which 

contains all the responses of which the individual is aware, again, not necessarily 

resulting in positive outcomes. It is hypothesized that the attitude/imprint filter is the 

filter that acts to reduce the number of all responses to from universal set to the 

awareness set. The reason for this hypothesis is that imprints are assumed to be extremely 

strong forms of attitudes. Such strength results in a bias that is very strong and very 

difficult to overcome. It will therefore override all other filters and no response can be 

considered without first being permitted by the imprint filter. 

Terry (2000) proposed a model in which any stimulus to which a person is 

exposed is analyzed and compared with short-term memory and long-term memory. The 

outcome of the comparison determines the person’s response to the stimulus. A possible 

outcome is an orienting response in which the person reacts by calibrating to the stimulus 

then responds appropriately (Terry, 2000). Terry suggests that this response is more 

oriented toward survival. The model is shown in Figure 2.2 below. 

 

 
Figure 2.2. Generalized cognitive model of habituation (Terry, 2000). 
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 The similarity between this model and that of technology imprint lies in the fact 

that the response in both cases relies on some sort of comparison with memory. The 

stimulus is analyzed through what may be likened to a filter before the corresponding 

response is executed. In the case of a blank slate, or a non-imprinted mind, this would not 

be the case. There would be no filter by which the perceptions and responses are affected. 

One might argue that a blank slate is a hypothetical and unrealistic situation 

because for every stimulus experienced, there exists in the memory at least a similar 

experience to use as a reference for comparison. While that may be true, it does not 

necessarily mean that an imprint already exists. It merely demonstrates the likelihood of 

existence of a memory of a similar stimulus or a form of learning or habituation that 

helps the person react to any situation. It is probable that people occasionally experience 

new or novel stimuli. However, it can be argued that the accumulation of knowledge and 

experience gained throughout the life of a person is at any point sufficient to produce 

effective responses to those novel stimuli. According to Wasson (1979), this type of 

stimulus does exist. A person will match a novel stimulus with “patterns developed from 

past experience, and…respond accordingly” (Wasson, 1979, p. 365). 

One of the drawbacks of Terry’s model is that it does not discuss a feedback loop 

or explain how previous experiences and responses affect future analyzing and decision-

making processes. With this model, it is not possible to understand how the stimulus 

analyzer is created and how it changes and matures with experience. There are, however, 

models that do rely on feedback loops to explain behavior and decision-making. Many of 

these models are found in the field of consumer behavior. The adjustment function (Katz, 

1960), for example, stresses that the reward or penalty of a certain event will influence 

the actions of a person. Katz attributes this behavior to the fact that the consequences of 

one’s actions (whether positive or negative) will change a person’s environment in a way 

that will either cause a perceived improvement or deterioration of the current 

environment. Based on this theory, Katz states that attitudes are “either the means for 

reaching the desired goal or avoiding the undesirable one, or are affective associations 

based upon experiences in attaining motive satisfactions” (p. 171). This is called the 

utilitarian attitude. 
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Attitude adjustment that relies on the outcome of a certain interaction makes the 

feedback process obvious. This attitude will affect the person’s decision-making in future 

interactions. According to the utilitarian theory, attitudes are created and reshaped by 

making adjustments based on perceptions of certain experiences. Katz (1960) states that: 

The clarity, consistency, and nearness of rewards and punishments, as they 
relate to the individual’s activities and goals, are important factors in the 
acquisition of such attitudes. Both attitudes and habits are formed toward 
specific objects, people, and symbols as they satisfy specific needs. The 
closer these objects are to actual need satisfaction and the more they are 
clearly perceived as relevant to need satisfaction, the greater are the 
probabilities of positive attitude formation. (p. 171) 
 

Katz also explains the value-expressive function in which a person is more 

satisfied by positive attitude changes that improve the person’s self image and more 

accurately reflect his or her personal values and beliefs. This aids the person in 

“establishing his self-identity and confirming his notion of the sort of person he sees 

himself to be” (Katz, 1960, p. 173). 

Kelman (1961) describes his theory of social influence as being comprised of 

three parts; compliance, identification, and internalization. Compliance, in Kelman’s 

view, refers to a person’s influence by others in order to gain their approval and 

acceptance. Identification is the adoption of certain behavior because of a personal desire 

to maintain a relationship with others with whom the behavior is associated (Kelman, 

1961). Adhering to the behavior instills in the person a feeling of self-definition because 

it emphasizes the existence of the desirable relationship (Kelman, 1961). Identification is 

frequently exhibited in an attempt by a person to be like, or imitate, someone else 

(Kelman, 1961). Internalization is similar to Katz’s value-expressive function. They both 

instill a feeling of satisfaction by being compatible with a person’s values in one way or 

another. The influence in this case is caused by the fact that adopting a specific behavior 

will return intrinsic rewards by emphasizing one’s own beliefs and values (Kelman, 

1961). 

The term normative function is sometimes used to explain social influence 

(Burnkrant and Cousineau, 1975). It implies a perception that the approval of others will 

allow one to fit into the norm, which is a desirable condition for some. Punishment or 
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reward resulting from an action could play a large role in determining behavior, 

according to the normative function. This would depend on how important it is for the 

person to receive the reward or avoid the punishment (Burnkrant and Cousineau, 1975). 

Many researchers have contributed to the area of social influence throughout the 

years, but they have not always necessarily agreed on the theories and terminology. 

However, in principle, many of the conclusions were the same. Some studies combine the 

utilitarian and value-expressive functions into the more general term normative function, 

while others break down normative social influence into compliance and identification or 

utilitarian and value-expressive functions (Batra et al., 2001; Bearden and Etzel, 1982; 

Bearden et al., 1989; Burnkrant and Cousineau, 1975; Deutsch and Gerard, 1955; Katz, 

1960; Kelman, 1961; McGuire, 1968).  

The discussion of social influence is significant to the topic of technology imprint 

because it is an element likely to have an effect on determining whether a person is 

positively or negatively imprinted, or if an imprint is created at all. Social influence plays 

an important role when one’s main source of information about a less-known issue or 

product is through word-of-mouth and media rather than direct exposure and interaction. 

That is often the case with many new technologies. The Internet was subject to this kind 

of publicity in its early stages. Until today, there are parts of the world where the Internet 

access is possible only for the privileged few (International Telecommunication Union 

2003). It is hypothesized that the environment and culture in which a person is immersed 

will have a strong effect on the creation of new opinions and more importantly, imprints. 

 

2.3.5 Technology Imprint Model 

The technology imprint is based in part on existing psychological theories and 

constructs. It is, however, an independent model explaining a phenomenon not previously 

explored. Imprints are hypothesized to be influenced by personal experience, which 

includes the background, culture, and history of the person upon whom the imprint will 

be created. The main model studying technology acceptance, TAM, relied only on 

cognitive variables (Davis, 1986, 1989). This is believed to diminish the strength of the 

model since cognition cannot be separated from emotions in real-life interactions. These 



 36

affective elements are discussed further in later sections. Another category contributing to 

the formation of imprints is cognitive factors, which are also discussed in more detail. 

Cognitive and affective factors are not independent of each other. There is 

believed to be constant interaction and feedback among them. TAM acknowledges the 

role of affect in technology acceptance and expresses a belief that cognitive variables 

interact with affect (Davis et al., 1989). It is hypothesized that the imprint is created by a 

combination of elements acting simultaneously and that once it is forged, it is difficult to 

reverse. 

Upon being confronted with a technology interaction situation, ideas are believed 

to be generated by first being filtered through a technology imprint. The imprint narrows 

down the number of possible responses to any given interaction. The resulting limited 

group of responses produces a biased response. The relationships between the factors and 

the technology imprint are shown in Figure 2.3 below. 
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Figure 2.3. Formation of technology imprints and how they influence actions. 

 

Technology imprints are not expected to be one single entity existing in every 

person’s behavioral pattern. Instead, it is believed that multiple imprints can and do exist, 
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each relating to a specific issue. While technology use is believed to be a situation where 

imprints are created, it is also believed that imprints are created in other areas, and maybe 

even detailed enough so as to vary among different components of the same group. 

However, this experiment only investigates negative technology imprints. Any attempts 

to study other imprints are reserved for future studies. 
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CHAPTER 3 

TECHNOLOGY IMPRINT MODEL BACKGROUND 

 

3.1 Introduction 

The technology imprint model expands on research previously conducted in the 

area of technology acceptance and attitudes toward technology. The emergence of 

computers as the core of modern technology has generated lots of interest in this field 

since the 1980s, especially after the publication of the technology acceptance model 

(TAM) (Davis, 1986). The purpose of this chapter is to introduce the background and 

theories on which the technology imprint model (TIM) presented in this study is based. 

It was decided to focus the study on negative technology imprints rather than both 

positive and negative. This decision was made because it is believed they are 

fundamentally two different types of imprints. In other words, imprints on the left side of 

the normal distribution curve possess different characteristics than those on the right. 

They are not necessarily created by the same causes. Similarly, it is believed that they do 

not share properties or produce the same effects. This belief is supported by findings in 

the literature. Krosnick and Petty (1995) state that “holding extremity [of an attitude] 

constant, negative attitudes might be more durable or impactful than positive ones” (p. 6), 

while Homer (2006) simply states that “positive and negative forms of affect operate 

differently” (p. 35). 

 

3.2 Technology Acceptance Model and the Theory of Reasoned Action 

The theory of reasoned action (TRA) (Fishbein, 1967; Fishbein and Ajzen, 1975) 

and the technology acceptance model (TAM) (Davis, 1986, 1989; Davis et al., 1989) are 

both models that address attitudes toward objects in one way or another. TAM focuses 

specifically on acceptance of information systems in an organizational setting (Davis, 

1986; Davis et al., 1989). TRA is claimed to be designed to explain any behavior toward 

any object (Ajzen and Fishbein, 1980). TIM is intended to explain user behavior based on 

the influence of imprinting toward technology. 

TAM uses TRA as its foundation and builds upon it (Davis, 1986). Both models 

indicate that action is based on motivation or intention to act, but they have not always 
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agreed when it comes to the factors affecting motivation. In their simplest forms, 

however, such belief-based models can be represented as shown in Figure 3.1, with the 

arrows indicating influence. 

 

External
elements Beliefs Attitudes Intention to

use
Actual system

use

 
Figure 3.1. Fundamental concept behind belief-attitude models. 

 

In TRA, motivation is represented by behavioral intention (BI) (Fishbein and 

Ajzen, 1975). TAM agrees with TRA that BI determines system usage but argued that BI 

was affected by both attitude (A) and perceived usefulness (PU) (Davis et al., 1989). 

However, data analysis showed no significance for A. Consequently, it was omitted from 

the model (Davis et al., 1989). 

Subjective norm (SN) is one of the factors influencing behavioral intention in the 

theory of reasoned action. According to Fishbein and Ajzen (1975), SN is defined as “a 

person's perception that most people who are important to him think he should or should 

not perform the behavior in question” (p. 302) (see Appendix B for complete list of 

definitions). It is, in effect, a term that represents social influence. However, on different 

occasions, TAM revisions abandoned SN citing two reasons: 

1. TAM was intended to measure acceptance of systems not previously known to users. 

The system would be new to everyone in the organization, therefore, no relevant 

social normative effect can be expected (Davis, 1986). 

2. Ajzen and Fishbein’s (1975) acknowledgement that SN “is one of the least 

understood aspects of TRA” (Davis et al., 1989, p. 986). 
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In the extended technology acceptance model (TAM2), SN was revisited. Three 

variables were included in the model to represent social influence; subjective norm, 

voluntariness, and image (Venkatesh and Davis, 2000). They were found to significantly 

influence user acceptance of new technologies at the workplace, as were the findings in 

another study (Taylor and Todd, 1995). Earlier studies, however, did not find SN to have 

any significant effects on intention (Davis et al., 1989; Mathieson, 1991). Due to this 

inconclusiveness and based on the previous claim that SN acts through PU and PEOU 

(Davis et al., 1989), it was decided to include SN in TIM as an exploratory variable only. 

The most characteristic aspect of TAM is its utilization of the cognitive variables 

perceived usefulness (PU) and perceived ease of use (PEOU) to explain technology 

acceptance. Davis et al. (1989) state that this is “inspired by TRA's view that attitudes 

toward a behavior are determined by relevant beliefs” (p. 987). These cognitive variables 

represent properties specific to the technology itself. 

TAM is based on TRA (Ajzen and Fishbein, 1980; Davis et al., 1989; Fishbein 

and Ajzen, 1975), a more general theory explaining the relationship between intention 

and behavior. PU and PEOU (termed U and EOU, respectively, in TAM) were identified 

by Davis as the two measures that will empirically determine whether a user will accept 

or reject a new technology (Davis et al., 1989). The two measures, and TAM in general, 

later received significant attention in the literature (Adams et al., 1992; Igbaria et al., 

1997; Legris et al., 2003; Ma and Liu, 2004; Shih, 2004; Straub et al., 1997; Szajna, 

1996). By the year 2000, TAM had already been cited in at least 424 journal articles 

(Venkatesh and Davis, 2000). Its well-documented robustness and parsimony have placed 

it among the popular theories in social psychology. 

In the original technology acceptance model, perceived usefulness is influenced 

by perceived ease of use. Davis’s reasoning is that a system that is perceived to be easy to 

use will also be perceived to be more useful (Venkatesh and Davis, 2000). External 

factors, characteristics that are specific to the system itself, were associated with PEOU 

in TAM (Davis et al., 1989). But an extension to TAM, commonly referred to as TAM2, 

later identified several external factors contributing to PU as seen in Figure 3.2 and 

Figure 3.3 below (Venkatesh and Davis, 2000) (see Appendix C for complete TAM and 

TAM2 questionnaires). 
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Davis (1989) defines perceived usefulness as “the degree to which a person 

believes that using a particular system would enhance his or her job performance” (p. 

320). Perceived ease of use, on the other hand, is “the degree to which a person believes 

that using a particular system would be free of effort” (p. 320). TAM states that PEOU 

influences PU in such a way that if the technology is perceived to be easy to use, the user 

will be more likely to rate the technology’s usefulness higher (Figure 3.2). 
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Figure 3.2. TAM, from Davis et al. (1989). 
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Figure 3.3. TAM2, from Venkatesh and Davis (2000). 
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Below are the TRA and TAM equations in a simplified form. Equations 3.1 

through 3.3 represent TRA, while 3.4 through 3.6 represent TAM (Davis et al., 1989). In 

both models, the weights and error terms (not shown) are estimated by regression. It is 

important to note that these equations are not additive; they are functions that represent 

relationships between the different variables. 

 

SNABI +=  3.1

ii ebA ∑=  3.2

ii mcnbSN ∑=  3.3

 

PEOUPUBI +=  3.4

 variablesExternal += PEOUPU  3.5

 variablesExternal=PEOU  3.6

 

Where: 

BI ≡ behavioral intention 

A ≡ attitude 

SN ≡ subjective norm 

bi ≡ salient beliefs about the consequences of performing a behavior 

ei ≡ evaluation of the consequences of performing a behavior 

nbi ≡ normative beliefs (perceived expectations of specific referent individuals or groups) 

mci ≡ motivation to comply with these normative expectations 

PU ≡ perceived usefulness 

PEOU ≡ perceived ease of use 

External variables ≡ object properties (e.g. in the case of computers; menus, icons, mice, 

and touch screens) 

 

TAM addresses usage of systems that have not yet been implemented. Davis et al. 

(1989) state that “if, after briefly exposing potential users to a candidate system that is 
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being considered for purchase and organizational implementation, management is able to 

take measurements that predict the future level of adoption, a go/no-go decision on the 

specific system could be made from a more informed standpoint” (p. 989). For this 

reason, intent to use is an acceptable predictor of system usage among those who have 

little to no experience with the system if the study is conducted over a time frame that 

does not allow measuring actual system usage. However, this study is concerned with 

technologies that are already in use. It is suggested that imprints not only affect usage of 

future systems, but also usage patterns and behaviors of users when dealing with current 

technologies. Because of this property of TIM, frequency of use (FOU) is incorporated 

into the model rather than intent. 

 

3.3 Emotion as a Factor Affecting Technology Use 

Previous research suggests that users interacting with new technologies use what 

is referred to as an “anchoring and adjustment” method to establish their perceptions of 

the technology’s perceived ease of use (Venkatesh, 2000, p. 342). At first, the system-

specific beliefs are anchored to general technology perceptions. These anchors are a 

result of “individual difference variables and general beliefs regarding computers based 

on prior experience with computers/software in general and other systems” (Venkatesh, 

2000, p. 345). Later, and as a result of interacting with the new technology, the user 

makes adjustments to the initial general assessment. The technology imprint model 

suggests that the imprint overwhelmingly acts as the anchor and it is strong enough to not 

allow significant further adjustments. 

Although the two technology acceptance model variables PU and PEOU are 

cognitive, Davis et al. (1989) do acknowledge that they can influence affect. According 

to them, this is a result of an automatically induced positive feeling toward actions 

associated with positively rewarding outcomes. They also state that a technology that is 

perceived to be easy to use will increase the user’s sense of efficacy, which will in turn 

influence affect (Bandura, 1982; Davis et al., 1989). Salient beliefs in TAM are the 

individual scale items, the averages of which would yield PU and PEOU (i.e. each of the 

cognitive variables are represented by a set of beliefs) (Davis, 1986). 
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Affective elements were considered contributing factors to strong attitudes in 

early social psychology research (Eagly and Chaiken, 1993; Sherif and Cantril, 1947). In 

the 1960s and 1970s, studies focused on cognitive elements as contributors to strong 

attitudes (Eagly and Chaiken, 1993). In more recent research, motivational and emotional 

factors have again been addressed (Eagly and Chaiken, 1993). Emotional commitment 

(Abelson, 1988) was considered an indicator of strong attitudes, and the emotional force 

of attitudes was defined as “the power of the belief to evoke strong feelings in the 

individual” (Abelson and Prentice, 1989, p. 376). In other research, attitude importance 

was defined as “the degree to which a person is passionately concerned about and 

personally invested in an attitude” (Petty and Krosnick, 1995, p. 417). These studies all 

indicate the importance of affect in attitude research. Attitudes toward technology are no 

exception. 

This experiment focuses on an imprint variable (I), linked with emotion. A central 

belief in this experiment is that an affective element is an important aspect of any model 

explaining attitudes and behavior toward technology. This is supported by findings in the 

literature (Agarwal and Karahanna, 2000; Chung and Tan, 2004; Norman, 2002; Zhang 

and Li, 2005). Affect is seen as an element that has the ability to enhance or deteriorate a 

user’s experiences with technology. It is hypothesized that affect is strong enough to 

influence behavior, giving it the ability to deteriorate the effects of cognitive-based 

attitudes such as PU and PEOU. This is supported by Eagly and Chaiken’s (1993) claim 

that favorable or unfavorable evaluations of an attitude object that are based on affect do 

not necessarily change beliefs about the object. 

The discrepancy between an individual’s overall evaluation of an object and the 

abstract beliefs held about it is referred to as evaluative-cognitive inconsistency (Eagly 

and Chaiken, 1993). According to Eagly and Chaiken (1993), this inconsistency could be 

caused by either true conflicting beliefs and attitudes or simply a lack of beliefs about the 

object. On the other hand, the inconsistency between the overall evaluation toward the 

object and affect is referred to as evaluative-affective inconsistency, and has not been 

studied on a large scale and adequately explained (Eagly and Chaiken, 1993). Studying 

the consistency between evaluation and cognitions, affect, and behavior is encouraged by 

Eagly and Chaiken (1993). 
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While the idea of affective elements influencing technology usage is not novel, 

and has been suggested by previous researchers, no references to concrete models were 

found in the literature. Most models have focused on the properties and characteristics of 

the technology or system itself and have largely ignored the user. Venkatesh (2000) states 

that “typically, researchers and practitioners have restricted their attention to system 

design characteristics (e.g., Davis et al., 1989) or training (e.g., Venkatesh, 1999) when 

trying to enhance user perception of the ease of use of a system, thereby overlooking 

other controllable variables such as individual difference variables and variables that are 

a result of a system-user interaction” (p. 343). 

Venkatesh (2000) explored the effects of three different affective elements, or 

what he referred to as anchors, on technology acceptance; control, intrinsic motivation, 

and emotion. In his model, control is either internal or external and refers to the user’s 

“perception of the availability of knowledge, resources, and opportunities required to 

perform the specific behavior” (p. 346) or in other words, the user’s perceived level of 

control over the system. Internal control, relating to the user, represents computer self-

efficacy, while external control, relating to the system or the environment, represents 

facilitating conditions (Venkatesh, 2000). Intrinsic motivation represents computer 

playfulness. This variable refers to the perceived personal pleasure and satisfaction 

gained in using the technology without taking into consideration the effects of extrinsic 

motivation (rewards and other positive material outcomes) (Venkatesh, 2000). Other 

research defines computer playfulness as “an individual's tendency to interact 

spontaneously, inventively, and imaginatively with microcomputers” (Webster and 

Martocchio, 1992, p. 202). As a factor possibly affecting technology usage, playfulness is 

a large departure from the cognitive variables of TAM. 

Venkatesh (2000) also discusses emotion, which represents the level of computer 

anxiety, as an anchor to perceptions about technology. Computer anxiety is the user’s 

fear and apprehension of using computers (Simonson et al., 1987; Venkatesh, 2000). This 

may be the most relevant of the three anchors examined by Venkatesh. Previous 

researchers have addressed computer anxiety in their studies. 

Of the studies relating to computer anxiety (CA), one used psychometric scales to 

compare between common beliefs and realities about the phenomenon (Howard and 
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Smith, 1986). Another found significant effects of variables such as computer training 

and gender on CA (Igbaria and Chakrabarti, 1990). CA was found to be the “strongest 

predictor of negative attitudes toward microcomputers” in another study (Igbaria and 

Parasuraman, 1989, p. 373). The determinants of CA were explored in yet another study 

in which demographic and personality variables did not have an effect among women, 

while among men age, external locus of control, and math anxiety did show significant 

effects on CA (Parasuraman and Igbaria, 1990). Similarly, many other studies examined 

various aspects of CA (Anderson, 1996; Havelka et al., 2004; Martocchio, 1994; Morrow 

et al., 1986; Scott and Rockwell, 1997; Todman and Monaghan, 1994). Perhaps the most 

relevant study was one that reevaluated TAM adding new variables, one of which was 

CA. The study found a strong effect of CA on system usage (McFarland and Hamilton, 

2006). 

Norman (2002) discusses his experience with color monitors when they were first 

made available. He states that from the cognitive standpoint, early color monitors had no 

value. Limitations imposed by the software, hardware, and computing power available at 

the time made it impossible to maximize the full potential of color screens. Color merely 

made it possible to have colored text and other visual enhancements that in no way 

changed the effectiveness or usefulness of the system. In his quest to understand the hype 

surrounding color screens, he borrowed one and used it for a certain period of time. His 

self-observation confirmed to him that the popularity of color monitors stemmed from an 

affective reaction. He states the following: 

After the allocated time, I was convinced that my assessment had been 
correct – color added no discernible value for everyday work. However, I 
refused to give up the color display. Although my reasoning told me that 
color was unimportant, my emotional reaction told me otherwise. (p. 37) 
 

Norman’s assessment of the color screen’s popularity captures one of the most 

important implications of this research: that affect can be strong enough to cloud, and 

sometimes override, one’s attitude based on logical and cognitive beliefs. This 

phenomenon, in effect, defines the technology imprint. A user’s emotions, not cognitions, 

and not external properties of a technology (interface, design, colors, functionality, etc.), 



 47

can, in some situations, have a commanding effect on how the user interacts with the 

technology. 

 Support for the overpowering nature of affect is also found in Eagly and Chaiken 

(1993). They present an example in which a person had dinner at a Japanese restaurant. 

The patron did not find the food tasteful and left hungry. They explain that this person 

could eventually stereotype as a result of this experience, and possess very strong 

attitudes toward Japanese restaurants in general. Because of the negative implications of 

this experience, they argue that this could be the patron’s last visit to a Japanese 

restaurant. 

Davis et al. (1989) acknowledge the significance of affect on behavioral intention. 

They state that “all else being equal, people form intentions to perform behaviors toward 

which they have positive affect” (p. 986). This statement reinforces the importance of 

affect on behavior toward technology. However, it is believed to be incomplete as 

negative affect will also influence BI, but will contribute to a different type of behavior. 

In addition, TAM does not specifically include an affective element. Equation 3.4 defines 

BI as being influenced by only PU and PEOU. Therefore, affect is considered to have an 

indirect effect on BI through PU and PEOU, if it has any influence at all. This study 

addresses that aspect, seemingly a deficiency of TAM. 

 

3.4 Proposed Technology Imprint Model 

It is believed that affect has the power to significantly influence frequency of use, 

whether it is positive or negative. However, in this study, only negative affect (a dislike 

toward technology) is investigated. While positive affect has the ability to enhance the 

user’s interaction with the technology from an efficiency and productivity standpoint, 

negative affect does not. From an engineering management standpoint, studying negative 

affect is the priority because of its potentially adverse effects. A specific variable is 

included in the study to represent positive or negative affect on user attitude. This 

variable is referred to in the model as likeability (L). 

Another variable, attitude strength (S) measures constancy and whether the user is 

likely to change his or her behavior patterns. Previous research has shown that attitudes 

are a combination of valence and extremity (Krosnick and Petty, 1995). Attitude strength 
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is meant to measure the extremity of attitudes to asses whether they can be considered an 

imprint or not. A number of indices have been shown to provide accurate measurements 

of attitude strength. These indices include attitude importance, certainty, accessibility, 

direct behavioral experience, latitudes of acceptance and rejection, vested interest, and 

affective-cognitive consistency to name a few (Eagly and Chaiken, 1993; Krosnick and 

Petty, 1995; Raden, 1985). It is recommended to use a combination of these elements to 

obtain a more accurate measurement (Pomerantz et al., 1995; Raden, 1985). 

TAM argues that in an organizational setting, PU, a cognitive factor, trumps 

affect and will result in intention to act regardless of the conflict caused by affect (Davis 

et al., 1989). They state that the PU-BI relationship in equation 3.4 “is based on the idea 

that, within organizational settings, people form intentions toward behaviors they believe 

will increase their job performance, over and above whatever positive or negative 

feelings may be evoked toward the behavior per se” (p. 986). In the technology imprint 

model, it is argued that in the case of imprinted individuals, the exact opposite of that 

statement is true. Negative imprints will influence FOU regardless of other factors. 

One of the limitations of TAM’s cognitive approach is its strict use of material 

rewards to explain usefulness. The model seems to imply that the only reason a 

technology would be perceived to be useful is if it rewarded the user with “raises, 

promotions, bonuses, and other rewards” (Davis, 1989, p. 320). This is believed to be a 

restrictive assumption as there are many cases where a certain item can be described as 

useful without necessarily returning any material rewards. An example is an individual 

using the Internet from home to communicate with family; useful because it helps them 

stay in touch, but will not result in a promotion or any other monetary reward. 

Since frequency of use and behavioral intention were found to be significantly 

correlated (Davis et al., 1989), and since this study is concerned mostly with current 

technologies already in use, FOU was used instead of BI. Equation 3.7 below represents 

the technology imprint model in its simple form. Equation 3.8 is the secondary equation 

in TIM and shows the effect of technology likeability and attitude strength without the 

user necessarily being imprinted. The two variables L and S were not combined with I in 

the same equation because of collinearity, since I depends on L and S. 

 



 49

IPEOUPUFOU ++=  3.7

SLPEOUPUFOU +++=  3.8

 

Where: 

FOU ≡ frequency of use of the system 

PU ≡ perceived usefulness 

PEOU ≡ perceived ease of use 

I ≡ imprint 

L ≡ likeability 

S ≡ attitude strength 

 

Equation 3.8 is based on the relationship between I and its two components L and 

S, which will be discussed in depth in the following chapter. The main idea behind this 

relationship is that I is a function of L and S as shown in Equation 3.9. 

 

SLI +=  3.9

 

It is believed that the imprint variable (I) is determined by likeability (L) and 

attitude strength (S). An individual with a low L score and high S score is likely to be 

imprinted, in which case I will have a significant impact on frequency of use. The effect 

of the negative imprint will diminish the effects of PU and PEOU resulting in lower 

FOU. This is based on the hypothesis that L and S are negatively correlated. 

Considering the technology imprint model main equation and hypotheses, Figure 

3.1 can be modified to express the relationship between the cognitive and emotional 

variables. As previously stated, it is hypothesized that emotion has an overriding effect 

on cognition, resulting in diminished FOU when a negative imprint exists. Figure 3.4 

reflects these changes. 
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Figure 3.4. Effect of emotion on belief-action models. 
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CHAPTER 4 

RESEARCH METHODOLOGY 

 

4.1 Introduction 

The purpose of this chapter is to introduce the methods and instruments with 

which the technology imprint model (TIM) was tested. The experimental design as well 

as data analysis will be discussed along with the tests that were conducted in order to 

evaluate the theory and hypotheses. Elements affecting the technology imprint, response 

and predictor variables, testing conditions, methodology, instruments, data analysis 

procedures, and the logic behind the chosen methods will be presented. 

 

4.2 Experimental Design 

A combination of random and targeted selection of the sample was used. In order 

to increase the likelihood of finding subjects demonstrating imprinting characteristics, 

specific demographic groups, traditionally believed to be less accepting of technology, 

were asked to participate in the study. Participants in the study were recruited from Texas 

Tech University, a local store that provides non-technology related goods, and local 

community groups. The sample size was 308. 

The model incorporates one dependent variable; frequency of use (FOU), and five 

independent variables; perceived usefulness (PU), perceived ease of use (PEOU), imprint 

index (I), likeability (L), and attitude strength (S). A combination of previously tested and 

established psychometric instruments and others developed specifically for this 

experiment were used to measure the effect of imprinting on frequency of use. 

 

4.3 Hypotheses 

This experiment attempted to validate the imprint model as outlined by the 

hypotheses in Table 4.1. Since I is a function of L and S, the effects of L and S on FOU 

were also tested. This is reflected in the hypotheses and equations below. The equations 

are listed first in their complete forms with coefficients and error terms, followed by the 

hypotheses. 
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FOU = βo1 + β1 PU + β2 PEOU + β3 I + ε1 4.1

FOU = βo2 + β1 PU + β2 PEOU + β4 L + β5 S + ε2 4.2

 

Table 4.1. List of null hypotheses, test statistics, and alternate hypotheses. 

 Null hypothesis Test statistic Alternate hypothesis 

H1 Imprint (I) has a positive or no 

effect on frequency of use 

(FOU). 

β3 ≥ 0 Imprint (I) has a negative 

effect on frequency of use 

(FOU). 

H2 Perceived usefulness (PU) has 

no effect on frequency of use 

(FOU). 

β1 = 0 Perceived usefulness (PU) has 

an effect on frequency of use 

(FOU). 

H3 Perceived ease of use (PEOU) 

has no effect on frequency of 

use (FOU). 

β2 = 0 Perceived ease of use (PEOU) 

has an effect on frequency of 

use (FOU). 

H4 Likeability (L) has no effect on 

frequency of use (FOU). 

β4 = 0 Likeability (L) has an effect 

on frequency of use (FOU). 

H5 Attitude strength (S) has no 

effect on frequency of use 

(FOU). 

β5 = 0 Attitude strength (S) has an 

effect on frequency of use 

(FOU). 

H6 Attitude strength (S) is 

positively correlated, or not 

correlated at all, with 

likeability (L). 

rS-L ≥ 0 Attitude strength (S) is 

negatively correlated with 

likeability (L). 

 

4.4 Population and Sampling 

The sample of 308 participants consisted of 159 students recruited from Texas 

Tech, 93 customers of a local store, and 56 members of various community groups. 

Participants were recruited on a voluntary and availability basis. 

Participation was voluntary and incentives were offered only to participants in the 

store, in the form of a small discount toward their purchase. As expected, screening 

showed that the university sample’s mean age was relatively low and had a narrow 
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standard deviation. In order to maintain stratification of the data, an attempt was made at 

the store to invite customers to participate who appeared to be older than the average 

university student. However, everyone who asked to participate, in response to the posted 

sign, was allowed to. Additionally, because screening showed that most subjects were 

responding with very highly positive attitudes toward the technologies, it was necessary 

to use purposive sampling (Leedy and Ormrod, 2005). Certain groups, traditionally 

believed to be less accepting of technology, were asked to participate. That included 

religious study groups and book review groups with much higher mean ages (expected 

and observed) than the university student group, and even the store group. 

The sample size was chosen based on previous studies involving attitudes toward 

technology (Adams et al., 1992; Burton-Jones and Hubona, 2005; Davis, 1989, 1993; 

Davis et al. 1989; McCloskey 2004; Wang et al. 2003; Yu et al. 2003). An average 

sample size commonly used in those studies is 125. It was decided to use 250 subjects in 

this study since 125 was thought to be too small to include enough subjects with negative 

attitudes. However, screening showed that attitudes were negatively skewed (highly 

positive attitudes), so an additional 58 subjects were tested in order to improve the quality 

of the data. 

The responses were checked for irregularities and missing data. Four of the 308 

collected questionnaires were deemed inadequate and permanently removed from the 

database because of insufficient data required to calculate the independent variables. 

During testing, many participants complained about the length and repetitiveness of the 

questionnaire. The section of the questionnaire measuring attitudes toward technology 

was repeated three times; one for each of the technologies. This resulted in each 

questionnaire item in those sections being repeated three times with only the name of the 

technology changed (e.g. I find the Internet to be useful, I find ATMs to be useful, and I 

find using a mobile phone to take pictures to be useful). Therefore, it was expected that 

some of the questionnaires would be incomplete. Additionally, this may have introduced 

error into the data because of fatigue of the participants. However, it was necessary to use 

this method in order to conduct a within subjects analysis. 

One of the four rejected questionnaires contained neutral responses (3 on a 5-

point Likert scale) starting at the 50th item (of 83). Another participant stopped 
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responding at the 54th item. One skipped a complete page and simply didn’t respond to 

enough of the questionnaire items necessary for calculating the imprint indexes. The last 

rejected questionnaire contained responses that were inconsistent and clearly random. 

Overall, three of the rejected questionnaires did not contain sufficient responses to 

calculate the imprint index for at least one of the three technologies. 

 

4.5 Variables 

All the dependent and independent variables incorporated in the model are 

assumed to be continuous. They are all measured on scales with at least 5 possible 

responses, in which the differences between responses have implications to more than 

just ranking order. Intervals between two adjacent responses on the scale are equal, while 

intervals between every other response are their double. This can be treated as an interval 

scale and considered continuous (Miles and Shevlin, 2001). 

The response and predictor variables in the experiment are based on the model’s 

equations discussed previously and listed again below. The complete set of equations 

used in this experiment can be found in Appendix F. Frequency of use (FOU) is the main 

response variable. Perceived usefulness (PU), perceived ease of use (PEOU), and the 

imprint variable (I) are the main predictor variables. Additionally, subjective norm (SN) 

was included in a separate exploratory analysis as a predictor variable. 

 

IPEOUPUFOU ++=  4.3

SLPEOUPUFOU +++=  4.4

ISNPEOUPUFOU +++= (exploratory) 4.5

SLSNPEOUPUFOU ++++= (exploratory) 4.6

 

Where: 

FOU is frequency of use of the system 

PU is perceived usefulness 

PEOU is perceived ease of use 

I is imprint 

L is likeability 
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S is attitude strength 

SN is subjective norm 

 

The main equation in the model, Equation 4.3, defines the relationship between 

FOU and the variables PU, PEOU, and I. This relationship determines whether or not I 

has an effect on FOU, which is the main hypothesis of the model. This relationship shows 

the effect of emotion on the use of technology, in addition to the cognitive variables PU 

and PEOU. 

Two of the independent variables, the cognitive variables PU and PEOU, are 

adapted directly from the technology acceptance model (TAM) (Davis, 1989). Davis’s 

original TAM was designed specifically to measure usage behavior in information 

systems (Davis et al., 1989). The original TAM questionnaire items can be customized to 

measure behavior toward any technology by changing the word or phrase in the 

questionnaire item to the desired attitude object. In this study, the Internet and automatic 

teller machines (ATMs) were chosen as the technologies toward which behavior is 

investigated. An additional exploratory technology, mobile phone imaging, was included. 

Data on general computer usage attitudes and behavior patterns were also collected to 

help detect any correlation between variables representing attitudes toward the different 

technologies. This will ultimately determine the generalizability of technology imprints. 

The imprint index (I) is a measure of the degree to which a user exhibits 

imprinting characteristics. It is a continuous variable that compares users on an 

imprintability scale. Likeability (L) is the measure of whether the user likes or dislikes 

the technology. Attitude strength (S) measures how strongly the user dislikes the 

technology, if at all. The imprint index is determined by summing the scores of L and S, 

after correcting for polarity. 

In the initial design of the experiment, screening was to be used to classify 

subjects into one of two groups: imprint and non-imprint. For inclusion in the imprint 

group, responses would have indicated that a negatively-biased association with 

technology exists. The responses from the questionnaire items relating L and S were to be 

used to make the distinction between the two types of subjects because they show the 

polarity and strength of the attitude. 
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Before computers were introduced, the number typically used to identify the most 

and least favorable questionnaire responses was 25% on either end of the distribution 

curve (Fishbein and Ajzen, 1975). In the pilot study (see Appendix A), only 8.7% of 

responses to “do you like the Internet?” were unfavorable (either disagree or strongly 

disagree). Based on these two points, the first requirement for inclusion in the imprint 

group was by responding to the L questionnaire items with higher or lower than neutral, 

based on the wording of the questionnaire items (i.e. dislike or strongly dislike the 

technology). This was to apply to L for all technologies (LInternet, LATM, and LPhone). There 

is a sufficient margin between the 25% traditionally used and the 8.7% found in the pilot 

study to make this judgment. 

The same logic was to be used for the second screening requirement for inclusion 

in the imprint group; to score higher or lower than neutral (depending on how the 

question is phrased) on the attitude strength (S) questionnaire items. It should be noted 

that the questionnaire items measuring S are negatively phrased, whereas the items 

measuring L are positively phrased. Therefore, imprint candidates were expected to agree 

with S items and disagree with L items. Additionally, S items are strongly worded such 

that not all respondents who exhibit a dislike to the technology would have necessarily 

fallen in the imprint category. S values for all technologies were to be checked. This 

requirement addressed the constancy of the imprint, which cannot be detected using L 

alone. Participants with low L values (tending to dislike the technology) but low S values 

(not holding persistent attitudes) would not have been included in the non-imprint group. 

After the data were collected, the group sizes were calculated in order to verify 

the suitability of this method. However, the number of participants in the imprint group 

was significantly less than expected, and less than that found in the pilot study. The 

reason for this discrepancy is not entirely understood. It is presumed that it is either a 

sampling error or a result of the specific technology (Internet) losing its novelty and 

becoming more of a mainstream commodity because of the elapsed time between the 

pilot study and the experiment. Or it could be a combination of both factors. 

As a solution to this problem, it was decided to mathematically calculate an 

imprint index (I) based on L and S. This index does not make a cutoff point distinction 

between potentially imprinted and non-imprinted subjects. Instead, it expresses the level 
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of imprint-like characteristics exhibited by each subject. High scores on the scale 

represent a higher likelihood of being imprinted, and vice versa. A similar technique is 

often used in clinical psychology studies involving depression. In such studies, subjects 

do not necessarily fit depression criteria, but their responses are treated according to how 

much or how little they resemble those of patients diagnosed with depression. One such 

method is the Reynolds Adolescent Depression Scale (RADS), on which scores range 

from 30 to 120 with higher scores indicating higher levels of “depressive 

symptomatology” (Auger, 2004, p. 380). 

To find this I value, L scores were inverted (1 became 5, 2 became 4, etc.) then 

added to S. The sum of those two values is I. A higher I value corresponds to the subject 

exhibiting higher levels of imprinting characteristics. This is based on the hypothesis that 

imprinting is a combination of low likeability and high attitude strength toward a certain 

technology. 

 

4.6 Exploratory Variables 

Similar to the technology acceptance model’s claims that external characteristics 

of the system are mediated by PU and PEOU (Venkatesh and Davis, 2000), it is 

hypothesized in the technology imprint model that L and S are influenced by internal 

variables unique to the individual. Internal variables could be age, gender, locus of 

control, individual differences, education, cultural background, and so on. The effects of 

some internal variables on attitudes toward technology have been examined in previous 

research. A review of the literature revealed no specific defined set of internal variables 

commonly known to influence attitudes toward technology. However, some variables that 

have been investigated include gender and experience (Igbaria and Chakrabarti, 1990), 

external locus of control, age, and education (Igbaria and Parasuraman, 1989), and 

intuition-sensing (Parasuraman and Igbaria, 1990). Defining a complete set of internal 

variables is beyond the scope of this experiment, but effects of age, gender, and 

experience on I, L, and S were measured in an exploratory analysis. 

Items measuring subjective norm (SN) were included in the questionnaire. The 

purpose for doing so is the inconclusiveness of previous studies in determining whether 

SN has an effect on technology acceptance. Since imprints are a different construct 
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altogether, it was important to measure the effect of SN rather than assume it to be 

insignificant. Additionally, it is possible that SN is more related to affective variables, 

which could explain why some versions of the strictly cognitive TAM rejected it (Davis 

et al., 1989). The SN questionnaire items were adapted from Venkatesh and Davis’s 

(2000) revised technology acceptance model (TAM2). An exploratory analysis tested the 

effect of SN on FOU. The main and secondary exploratory equations below show the 

relationships to be examined. 

 

ISNPEOUPUFOU +++=  4.7

SLSNPEOUPUFOU ++++=  4.8

 

Where: 

FOU is frequency of use of the system 

PU is perceived usefulness 

PEOU is perceived ease of use 

SN is subjective norm 

I is imprint 

L is likeability 

S is attitude strength 

 

In addition to measuring the effect of SN, other exploratory data included L and S 

for mobile phone imaging as well as general computer attitude questionnaire items. TAM 

studies investigating mobile phone acceptance were not found in the literature. Therefore, 

mobile phone imaging was used in this study to validate results of Internet and ATM 

imprinting. Data from this technology were also used in various correlation analyses 

investigating the generalizability of technology imprints. 

 

4.7 Instruments 

A questionnaire was used to collect data in the experiment (see Appendix E). The 

questionnaire, consisting mainly of 5-point Likert scale items, combines elements from 

the technology acceptance model (TAM) and other questionnaires, as well as items 
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developed specifically for this experiment, which were based on questionnaire design 

guidelines found in the literature (Bradburn et al., 2004; Leedy and Ormrod, 2005). Five-

point, rather than 6-point, Likert scale items were used so that the participant could select 

a neutral response. In some cases, the user had little or no experience regarding the 

specific questionnaire item and needed a response to reflect that accurately. In other 

cases, the user was indifferent toward the questionnaire item. Since it was shown in 

previous studies that neutral non-attitudes do exist (Converse, 1964), it was important to 

have a neutral response option and an odd numbered Likert scale. The questionnaire 

measured attitudes toward both technologies under investigation by incorporating 

identical, repeated items targeting each of the technologies. No questionnaire items were 

repeated in order to minimize fatigue and consequently, error. This method of verifying 

response consistency could be used in future studies when only one technology is being 

investigated. The order of the attitude measurement questionnaire items was randomized. 

According to Davis et al. (1989), frequency of use can be measured using two 

questionnaire items. The first is a 7-point scale inquiring about the frequency of the 

respondent’s system usage with infrequent and frequent at the ends of the scale. The 

second item asks the respondent to check the box which most accurately represents their 

system usage, with not at all, less than once a week, about once a week, 2 or 3 times a 

week, 4 to 6 times a week, about once a day, and more than once a day as possible 

answers. When measuring ATM use, this item was modified by changing “week” to 

“month” and “day” to “week” since ATM use is not expected to be as frequent as Internet 

use. Davis et al. (1989) found significant correlation between frequency of use and 

behavioral intention (BI). They measured BI according to Ajzen and Fishbein’s (1980) 

guidelines. Using this finding as justification, and because the technology imprint model 

investigates usage patterns rather than future usage, it was decided to use FOU instead of 

BI. The score of FOU was determined by summing the scores of the two items 

recommended by Davis et al. (1989). 

Research has identified several indices of attitude strength. Among those 

commonly used in questionnaires measuring attitude strength are certainty, importance, 

and centrality (Holland et al., 2002). It is recommended to use a combination of these 

items to obtain the most accurate measure of attitude strength (Raden, 1985). Therefore, 
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some Likert scale items previously developed (Pomerantz et al., 1995) were customized 

to fit this experiment and used to measure S. In addition, a few items specifically 

developed for this experiment were included. The modified items are: 

 I can’t imagine ever changing my mind about the technology. 

 How likely are you to change your opinion about the technology? 

 How certain are you about your attitude toward the technology? 

 If I received information that is contrary to my opinions toward the technology, I 

would at all costs keep my opinions. 

 

The questionnaire also measures each of the variables perceived usefulness, 

perceived ease of use, and likeability. PU and PEOU are directly adapted from the TAM 

questionnaires, while L items were developed specifically for this experiment. 

 

4.8 Procedures 

Before any testing was conducted, a proposal was submitted to the Texas Tech 

University Protection of Human Subjects Committee. Research conducted at Texas Tech 

must be approved by, and comply with the regulations of the committee. According to the 

policies and procedures outlined by the committee, this experiment is categorized as 

minimal risk research (Raghavan and Solpietro, 2005). Consequently, participants were 

not required to sign a consent form. 

Testing was started after the approval was granted. The experiment consisted of 

two phases: preparation and testing. In the preparation phase, the general research topic 

was explained to the participants through a brief introduction session. They were 

informed of the voluntary nature of the experiment and the confidentiality with which the 

responses would be treated. Any privacy concerns or questions from the participants were 

addressed. Additionally, the participants were asked to read a one page introduction (see 

Appendix D). 

In the second phase of the experiment, participants were given the questionnaire 

to complete. The questionnaire consisted of 83 demographic and measurement items (see 

Appendix E). 
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4.9 Methodological Issues 

Issues related to the study that were addressed are the reliability, validity, 

representativeness, bias, and generalizability of the data and results. In order for the 

research to produce accurate results, the data must be relevant to the problem and the 

phenomenon under investigation. Inaccurate data (regardless of the source of their 

inaccuracies) results in incorrect results that can be simply misleading, or in some cases, 

harmful (Goodman, 1996). In the sections below, these issues are discussed, as well as 

the measures that were taken to minimize the negative effects of compromised data. 

 

4.9.1 Reliability 

Reliability indicates that the data can be replicated using the same tools and the 

same population when retests are conducted. TAM questionnaire items have shown 

through repeated testing that they are reliable measures of PU and PEOU (Adams et al., 

1992; Hendrickson et al., 1993). In addition, Cronbach’s alpha, inter-item correlations, 

and split-half tests of PU and PEOU in the pilot study proved to be reliable. 

After the data were collected, the reliability of L and S for the three technologies 

was tested using Cronbach’s Alpha, which tests the extent to which a set of questionnaire 

items accurately measures the same variable (Hill and Lewicki, 2006). Results showed 

that L was a highly reliable measure for all three technologies, while S was less reliable 

(Table 4.2). Attitude strength indices are commonly used in different combinations, 

depending on the application (Pomerantz et al., 1995; Raden, 1985). The low reliability 

of S is likely a result of not selecting an ideal set of indices. It is believed that a better 

choice of indices to represent S would have resulted in higher reliability, possibly 

changing some of the outcomes of the data analysis discussed in the following chapters, 

particularly in regression analyses in which I was replaced with L and S. Additionally, 

higher reliability of S may have caused an increase the coefficient of correlation between 

S and I; a concern that is also discussed in the following chapters. 
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Table 4.2. Reliability analysis for L and S. 

 Variable Cronbach’s Alpha 

L .826 Internet 

S .082 

L .872 ATM 

S .330 

L .786 Phones 

S .371 

 

4.9.2 Validity 

Achieving an acceptable level of experimental validity is a task that requires 

plenty of attention and effort. In experiments involving psychological constructs, validity 

of the instruments is critical because of the difficulty in quantifying the constructs 

(Bonate, 2000). Previous researchers have found high levels of validity in TAM variables 

(Szajna, 1994). Additionally, the pilot study demonstrated high validity of the results 

obtained. There are many differences between the pilot study and the experiment, so the 

data were reexamined for validity. 

Face validity represents the extent to which the experiment appears to measure 

what it is intended to measure. Content validity is the extent to which the experiment 

addresses all aspects of the actual phenomenon. Face validity was found to be high. 

Imprinting proved to have a negative effect on frequency of use in all three technologies. 

Results also indicated that most users find ATMs so easy to use, that their ease does not 

affect how often they are used. Content validity was acceptable since the experiment 

takes into account both cognitive and affective behavioral sides of interacting with 

technologies, and their effects, when combined in a linear regression model, were as 

expected. 

 

4.9.3 Representativeness 

Representativeness is the extent to which the data from the sample represent the 

population. In other words, it is how much different the data would be if the whole 

population was tested rather than sampled. Representative of this study was addressed by 
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including multiple sample groups with varying degrees of experience with the 

technologies examined. Texas Tech University students were tested, but the sample also 

included higher age groups subjects of both genders by targeting local community 

groups. The data collected at the store added to the representativeness of the sample by 

introducing a wide range of age groups, backgrounds, and technology experience to fill 

the void left by the other two groups. 

 

4.9.4 Bias 

As with any experiment, it was essential to eliminate or minimize any known 

biases that could occur when collecting the data. Selection bias may be of most concern 

due to the nature of this experiment. Attempts were made to include population groups 

traditionally believed to be less accepting of computers, and technology in general. This 

may appear to bias the results because the selected participants fall in a specific 

stereotyped group. However, this is not considered a selection bias that will introduce 

error and result in misleading results. The selection method was essential for the success 

of the experiment because the behavior under investigation is a predisposed dislike for 

technology. It is the properties of this specific segment of the whole population that are 

under investigation. 

The purpose of the experiment was to determine whether individuals believed to 

be potentially imprinted have different behavioral patterns than those believed to be non-

imprinted. Negative imprints are not believed to exist among every technology user. 

Therefore, it is not only acceptable, but also an inherent requirement of the experiment to 

screen and use such a narrowly defined sample in which negative technology imprints are 

expected to be found. In addition, if future researchers find ways with which to reduce 

the effects of negative technology imprints, it is this population specifically on which the 

methods or techniques will be applied. Therefore, it would be of limited value to study a 

sample that does not include users with negative opinions about technology. 

Another important aspect considered was researcher bias, which occurs when the 

results of the experiment are biased toward the researcher’s expected outcome. This was 

addressed by referring to expert opinion in the design process to confirm that the 

methods, tools, and analyses used are objective. Additionally, data analysis was only 
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conducted once all the data were collected in order to avoid influencing the researcher 

and causing unintentional changes that could bias the results. 

 

4.9.5 Generalizability 

Generalizability refers to the extent to which the results can be generalized in 

other similar areas. It is a very important characteristic of this study since one of the main 

assumptions is that TIM results can be generalized among technologies. For this reason, 

the same questionnaire was repeated for three different technologies and the results were 

checked for correlation between all three sets of responses. The results were found to be 

very similar, indicating that this method has high levels of generalizability. In addition, a 

large sample size was chosen to improve generalizability over the entire population. 
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CHAPTER 5 

RESULTS AND ANALYSIS 

 

5.1 Treatment of Data 

The first task performed after entering the data into a spreadsheet was arranging 

the responses in the correct order. Next, the polarity of questionnaire items was corrected 

such that all items relating to one variable had the same polarity. Afterwards, average 

scores were calculated for each of the variables measured in the questionnaires. Likert 

scale items were scored and averaged as they were answered. For example, on 5-point 

scales, strongly disagree was assigned a score of 1, while strongly agree was assigned 5. 

The imprint index (I) for each subject, for each technology, was calculated. 

The data were checked for normality. Internet frequency of use (FOU) was found 

to be negatively skewed, while mobile phone FOU was positively skewed. ATM FOU 

was slightly positively skewed. Generalized linear model (GLZ) analysis techniques were 

considered because they do not rely on the assumption of normal distributions 

(McCullagh and Nelder, 1983). GLZ treats dependent variables as categorical factors 

rather than continuous scales. In this study, the dependent variable (FOU) is continuous, 

and treating it as categorical has implications that may affect the interpretation of the 

results. After an extensive investigation of GLZ, it was decided to use linear regression 

instead in order to maintain parsimony, statistical power, and representativeness to the 

experiment at hand. Additionally, the assumption of normality is of little importance 

when large sample sizes are used, as indicated by the central limit theorem (McCullagh 

and Nelder, 1983; Miles and Shevlin, 2001). The theorem maintains that as the sample 

size increases, the data approach a normal distribution. The only requirement is that the 

variance must be finite (Bethea et al., 1975). This is a requirement fulfilled by the data in 

this experiment. Berk (2004) states that the central limit theorem justifies sidestepping 

the assumption of normality when statistics are computed from a sample, even in some 

cases where the sample size is as small as 30. 

The Box-Cox method is used to address normality concerns of the dependent 

variable and improve homoscedasticity (the constancy of variance around the regression 

line for all values of the independent variables) (Box and Cox, 1964). An optimal 
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transformation parameter is used to approximately normalize the data 

(NIST/SEMATECH, 2006). The transformation is defined by Box and Cox (1964) as: 

 

λ

λ 1)( −
=

YYT  5.1

 

Where: 

Y is the response variable to be transformed. 

λ is the optimal power transformation parameter that maximizes a likelihood function and 

minimizes the residual sum of squares (Berk, 2004). 

 

Since linear transformations do not affect analysis of variance, Box and Cox 

(1964) recommend reducing Equation 5.1 to: 

 
λYYT =)(  5.2

 

The values of λ were determined to be 2.9 for Internet, 0.5 for ATM, and 0 for 

phone, which is substituted with a log transformation (Box and Cox, 1964). The 

transformations largely improved the skewness of Internet FOU and mobile phone FOU 

as can be seen in Table 5.1. Absolute skewness levels after transformation are below 1 

for all three variables, which is an acceptable level according to Miles and Shevlin 

(2001). Skewness of Internet FOU, while close to 1, is acceptable. According to Miles 

and Shevlin (2001), even skewness values between 1 and 2 are acceptable, while those 

higher than 2 are a cause of concern. Transformation increased the absolute skewness of 

ATM FOU, but was still performed because of other benefits it provided that are 

discussed further in the chapter. 
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Table 5.1. Skewness before and after Box-Cox transformation. 

-1.964 .140
-.969 .140
.138 .140

-.228 .140
.785 .140
.103 .140

Internet FOU
Internet FOU (transformed)
ATM FOU
ATM FOU (transformed)
Phone FOU
Phone FOU (transformed)

Statistic Std. Error
Skewness

 
 

Table 5.1 shows that for Internet FOU, skewness is greater than twice the 

standard error. This generally means that the skew is significantly different than what 

would be expected if the data were normal. However, Miles and Shevlin (2001) warn 

against giving that rule of thumb much importance, and go as far as to say that doing so 

would create a problem. The justification they provide is that it is not the significance that 

matters, rather the level of skewness itself. And according to their recommendations, that 

level in this case (0.967) is acceptable. P-P and Q-Q plots also showed significant 

improvements as a result of the transformations (Figures 5.1 to 5.6). 
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P-P Plot of In ternet FOU (transfo rmed)
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Figure 5.1. P-P plot of Internet FOU before (left) and after (right) Box-Cox 

transformation. 
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P-P Plot of ATM FOU
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P-P Plot of ATM FOU (tran sformed)
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Figure 5.2. P-P plot of ATM FOU before (left) and after (right) Box-Cox transformation. 
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P-P Plot of Phon e FOU  (tr ansformed )
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Figure 5.3. P-P plot of mobile phone FOU before (left) and after (right) Box-Cox 

transformation. 
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Q-Q Plot of  Inter net F OU  (transfo rmed )
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Figure 5.4. Q-Q plot of Internet FOU before (left) and after (right) Box-Cox 

transformation. 
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Q-Q Plot of ATM F OU
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Q-Q Plot of ATM FOU  (tr ansformed)
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Figure 5.5. Q-Q plot of ATM FOU before (left) and after (right) Box-Cox transformation. 
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Q-Q Pl ot o f Pho ne FOU (tr ansformed)
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Figure 5.6. Q-Q plot of mobile phone FOU before (left) and after (right) Box-Cox 

transformation. 

 

The data were checked for high multicollinearity. No significant correlation 

coefficients were found between perceived usefulness (PU), perceived ease of use 

(PEOU), and imprint index (I) for any of the three technologies. All absolute coefficients 

were below 0.8; the value at which multicollinearity issues become a concern (Kahane, 

2001). Additionally, multicollinearity analyses revealed that all variables had relatively 

high tolerance and low variance inflation factors (VIFs), confirming that there are no 

multicollinearity concerns (Miles and Shevlin, 2001). These values are show in Tables 

5.2 to 5.4. 
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Table 5.2. Collinearity statistics for the transformed dependent variable Internet FOU. 

.564 1.773

.672 1.489

.742 1.348

Int PU
Int PEOU
Int I

Model
1

Tolerance VIF
Collinearity Statistics

 
 

Table 5.3. Collinearity statistics for the transformed dependent variable ATM FOU. 

.378 2.643

.718 1.393

.367 2.724

ATM PU
ATM PEOU
ATM I

Model
1

Tolerance VIF
Collinearity Statistics

 
 

Table 5.4. Collinearity statistics for the transformed dependent variable mobile phone 

FOU. 

.516 1.939

.764 1.309

.503 1.990

Ph PU
Ph PEOU
Ph I

Model
1

Tolerance VIF
Collinearity Statistics

 
 

5.2 Statistical Analysis 

Using multiple regression, the relationships between the independent variables 

PU, PEOU, and I and the dependent variable FOU were examined for the three 

technologies. The first hypothesis suggests that a negative relationship exists between I 

and FOU. The second and third hypotheses suggest that positive relationships exist 

between both PU and PEOU and FOU. These two hypotheses are a replication of the 

technology acceptance model and are employed to add strength to the experiment. The 

results of the regression analysis, combined with p-values, determined whether the first 

three null hypotheses were rejected. For example, in the first hypothesis, evidence of a 

significant effect of I on FOU compounded with a negative β1 (I coefficient) were 

needed. 
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A correlation analysis was performed to check correlation between S and L. 

Finding significant negative correlation allows the rejection of the sixth null hypothesis 

of the model. 

Regression analysis was conducted to measure the effects of the internal variables 

age, gender, and experience on the affective variables L, S, and I. The internal variables 

were considered independent, while L, S, and I were the dependent variables. 

Significance and directional effects were examined. 

A correlation analysis was conducted to examine generalizability of the theory 

among technologies. This involved measuring correlation between the same variable for 

each of the technologies (e.g. FOUInternet, FOUATM and FOUImaging and so on for PU, 

PEOU, L, S, and I). This was used to determine if negative technology imprints are 

generalizable. If imprints are universal among technologies, as is hypothesized in the 

model, correlation should be found between the corresponding variables. The results of 

these analyses are presented and discussed below. 

 

5.3 Experimental Results 

After the data were collected, the polarity of the responses was adjusted and the 

score for each of the variables was aggregated into an average of all items relating to it. 

The data were then checked for normality by conducting a test of normality and visually 

inspecting histograms, P-P plots, and Q-Q plots. Based on the findings, it was decided to 

use linear regression to develop the model defining the relationship between the 

dependent variable frequency of use (FOU) and the independent variables perceived 

usefulness (PU), perceived ease of use (PEOU), and the imprint index (I). 

As discussed in the previous chapter, I was calculated as the summation of 

attitude strength (S) and the inverted values of likeability (L). One concern when using 

this method was that one I value could result from several combinations of L and S 

responses. For example, one subject scoring L = 1 and S = 3 would yield the same I as 

another subject scoring L = 3 and S = 5. In order to address this issue, data were sorted by 

I scores and L and S values examined. It was found that the lowest L scores generally 

appeared first on the list, while the bottom of the list contained higher L scores. Similarly, 

high S scores were higher on the list. The relationships are demonstrated in Tables 5.5, 
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5.6, and 5.7. This supports the hypothesis that imprinting results from low L and high S 

scores. Although an argument could be made for the need for weighting the variables L 

and S when calculating I, it was decided not to weight them and to assume they have 

equal contributions to I. This was done for two reasons; 1) there was no justifiable reason 

to believe that one had a stronger effect than the other at the time the experiment was 

conducted, and 2) no previous research was found that suggests that attitude polarity is 

more important than attitude strength, or vice versa. 

 

Table 5.5. Average values of L and S for the four quartiles of I in the Internet model. 

 Q1 Q2 Q3 Q4 

Average L 4.97 4.90 4.67 3.65 
Average S 2.58 2.97 3.09 3.05 

 

Table 5.6. Average values of L and S for the four quartiles of I in the ATM model. 

 Q1 Q2 Q3 Q4 

Average L 4.70 3.89 3.11 1.83 
Average S 2.88 3.06 3.13 3.62 

 

Table 5.7. Average values of L and S for the four quartiles of I in the mobile phone 

model. 

 Q1 Q2 Q3 Q4 

Average L 4.39 3.45 2.59 1.65 
Average S 2.88 3.09 3.17 3.67 

 

Additionally, correlation analyses were conducted to examine the relationship 

between I and L and S. This was also found to support the method with which I was 

calculated. In the case of the Internet, for example, I was found to be strongly negatively 

correlated with L (r = -0.86) and positively correlated with S (r = 0.42). Stronger 

correlations were found for ATM (L, r = -0.94 and S, r = 0.64) and mobile phones (L, r = 

-0.93 and S, r = 0.61). These correlation coefficients show that there was higher 

correlation between I and L than I and S. This implies that of the two variables, the 
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evaluative variable L is better at predicting I, supporting the argument that I is an 

affectively-based variable. However, this could be partly attributed to the low reliability 

of S. Figures 5.7 to 5.12 demonstrate these relationships. 

While examining these correlations, two cases were found to be outliers. After 

further investigation and checking standardized scores, the same two cases were also 

found to have z-scores of greater than three standard deviations. As a result, they were 

removed from the database, bringing the total number of valid cases to 302. 
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Figure 5.7. Correlation between Internet I and Internet L. 
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Scatterplot: Calc Int I v s. Int S (Casewise MD deletion)

Int S = 1.9755 + .21605 * Calc Int I

Correlation: r = . 42335
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Figure 5.8. Correlation between Internet I and Internet S. 

 

Scatterplot: Cal c ATM I v s. ATM L (Casewise MD deletion)

ATM L = 7.8523 - . 7726  *  Cal c ATM I

Correlation: r = -.9393
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Figure 5.9. Correlation between ATM I and ATM L. 
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Scatterplot: Calc ATM I v s. ATM S (Casewise MD deletion)

ATM S = 1.8523 + .22741 * Calc ATM I

Correlat ion:  r = . 62755
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Figure 5.10. Correlation between ATM I and ATM S. 

 

Scatterplot: Calc Ph I v s. Ph L (Casewise MD deletion)

Ph L = 7.7762 - .7691  * Ca lc Ph I

Correlation: r = -.9331
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Figure 5.11. Correlation between phone I and phone L. 
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Scatterplot: Calc Ph I v s. Ph S (Casewise MD deletion)

Ph S = 1.7762 + .23094 * Calc Ph I

Correlation: r = .61463
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Figure 5.12. Correlation between phone I and phone S. 

 

Linear regression analysis was conducted for each of the three technologies in the 

form of Equation 5.3. The results are reported in Tables 5.8 and 5.9 below. 

 

εββββ ++++= IPEOUPUFOUT o 321)(  5.3

 

Where: 

T(FOU) is the Box-Cox transformed frequency of use 

PU is perceived usefulness 

PEOU is perceived ease of use 

I is imprint index 

βo-β3 are the regression parameter estimates 

ε is the error term 
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Table 5.8. Regression parameter estimates. 

 IV Standardized β t p 

PU .196 3.115 <.01 

PEOU .374 6.475 <.01 

Internet 

I -.128 -2.335 .020 

PU .393 5.079 <.01 

PEOU .021 .374 .708 

ATM 

I -.196 -2.495 .013 

PU .192 3.165 <.01 

PEOU .338 6.780 <.01 

Phone 

I -.280 -4.558 <.01 

 

Table 5.9. Regression summaries and variances. 

 R2 Adjusted R2 Std. error of 

the est. 

F p 

Internet .336 .329 67.465 50.045 <.01 

ATM .326 .320 .392 47.973 <.01 

Phone .446 .441 .214 78.220 <.01 

 

In another analysis, I was replaced with L and S to test the fourth and fifth 

hypotheses of the study. The results are shown in Table 5.10 and Table 5.11. S showed 

no significance in the Internet and mobile phone models, which may be attributable to its 

lack of reliability as mentioned in the previous chapter. 
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Table 5.10. Regression parameter estimates for the model 

εβββββ +++++= SLPEOUPUFOUT o 5421)( . 

 IV Standardized β t p 

PU .178 2.768 <.01 

PEOU .336 5.307 <.01 

L .171 2.715 <.01 

Internet 

S -.007 -.141 .888 

PU .442 5.481 <.01 

PEOU .053 .907 .365 

L .044 .511 .609 

ATM 

S -.157 -3.079 <.01 

PU .162 2.642 <.01 

PEOU .286 5.411 <.01 

L .351 5.248 <.01 

Phone 

S .003 .067 .946 

 

Table 5.11. Summaries and variances for the model 

εβββββ +++++= SLPEOUPUFOUT o 5421)( . 

 R2 Adjusted R2 Std. error of 

the est. 

F p 

Internet .340 .331 67.352 38.159 <.01 

ATM .336 .327 .389 37.396 <.01 

Phone .460 .453 .212 61.768 <.01 

 

Correlations between L and S for each technology were checked. In the Internet 

model, the two variables were not correlated, r(300) = .096, p = .097. In the ATM and 

mobile phones, the two variables were negatively correlated, r(300) = -.342, p < .01 and 

r(300) = -.290, p < .01, respectively. These correlation coefficients are at acceptable 

levels for studies involving socio-psychological measures. Cohen (1988) suggested that r 

values of .1 are small, .3 are moderate, and .5 are large, yet warned against strictly 

adhering to these guidelines. Instead, it was recommended to let the specific conditions 

and characteristics of the experiment determine the acceptable levels of r. 
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Exploratory analyses were also conducted. In these tests, subjective norm (SN) 

was included. Results of the regression are shown in Tables 5.12 to 5.15. 

 

Table 5.12. Exploratory regression parameter estimates for the model 

εβββββ +++++= SNIPEOUPUFOUT o 6321)( . 

 IV Standardized β t p 

PU .191 2.951 <.01 

PEOU .373 6.449 <.01 

I -.126 -2.266 .024 

Internet 

SN .020 .395 .693 

PU .366 4.270 <.01 

PEOU .023 .394 .694 

I -.195 -2.456 .015 

ATM 

SN .045 .722 .471 

PU .153 2.242 .026 

PEOU .338 6.756 <.01 

I -.290 -4.733 <.01 

Phone 

SN .058 1.070 .286 

 

Table 5.13. Exploratory summaries and variances for the model 

εβββββ +++++= SNIPEOUPUFOUT o 6321)( . 

 R2 Adjusted R2 Std. error of 

the est. 

F p 

Internet .336 .327 67.561 37.466 <.01 

ATM .329 .320 .393 35.988 <.01 

Phone .453 .446 .213 59.685 <.01 
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Table 5.14. Exploratory regression parameter estimates for the model 

εββββββ ++++++= SNSLPEOUPUFOUT o 65421)( . 

 IV Standardized β t p 

PU .178 2.722 <.01 

PEOU .336 5.281 <.01 

L .171 2.611 <.01 

S -.007 -.141 .888 

Internet 

SN .001 .016 .987 

PU .418 4.691 <.01 

PEOU .053 .903 .367 

L .044 .513 .609 

S -.156 -3.043 <.01 

ATM 

SN .040 .649 .517 

PU .130 1.915 .056 

PEOU .282 5.295 <.01 

L .365 5.456 <.01 

S .003 .059 .953 

Phone 

SN .042 .777 .438 

 

Table 5.15. Exploratory summaries and variances for the model 

εββββββ ++++++= SNSLPEOUPUFOUT o 65421)( . 

 R2 Adjusted R2 Std. error of 

the est. 

F p 

Internet .340 .329 67.466 30.424 <.01 

ATM .338 .327 .391 29.903 <.01 

Phone .468 .459 .210 50.491 <.01 

 

Correlations between age, gender, and experience and L, S, and I were examined. 

The results are reported in Tables 5.16 to 5.18 below. 
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Table 5.16. Correlation between age, gender, and experience and L, S, and I for the 

Internet. 

 Internet L Internet S Internet I 

 r p r p r p 

Age -.0443 .443 -.0051 .929 .0377 .514 

Gender .0339 .557 -.1315 .022 -.0980 .089 

Int. Experience -.0397 .492 -.0077 .894 .0322 .578 

 

Table 5.17. Correlation between age, gender, and experience and L, S, and I for ATMs. 

 ATM L ATM S ATM I 

 r p r p r p 

Age .0426 .461 .0404 .485 -.0204 .724 

Gender .0173 .765 -.0428 .460 -.0295 .610 

ATM Experience .3393 <.01 -.1193 .039 -.3207 <.01 

 

Table 5.18. Correlation between age, gender, and experience and L, S, and I for mobile 

phones. 

 Phone L Phone S Phone I 

 r p r p r p 

Age -.3035 <.01 .000 1.000 .2501 <.01 

Gender -.0029 .960 -.0938 .104 -.0328 .570 

Phone Experience .0692 .230 -.0843 .144 -.0887 .124 

 

Regression analyses were also conducted using age, gender and experience as the 

predictor variables and L, S, and I as the response variables for each technology. R2 

values for all three models were very low and no statistical significance was found, with 

few exceptions. In the Internet model, gender significantly predicted Internet S, β = -.139, 

p = .02, indicating that males had stronger attitudes toward the Internet. Experience 

significantly predicted ATM L, β = .347, p < .01, ATM S, β = -.118, p = .042, and ATM 

I, β = -.327, p < .01. Age significantly predicted phone L, β = -.316, p < .01, and phone I, 

β = .266, p < .01. 



 82

Correlation between the perceived importance of a technology and the value of 

the imprint index toward it was examined. High negative correlation was found for all 

three technologies as follows: Internet, r(290) = -.596, p < .01, ATMs, r(290) = -.699, p < 

.01, and mobile phones, r(290) = -.563, p < .01. 

In order to test the generalizability of imprints across the three technologies, each 

dependent and independent variable was tested for correlation with the same variable in 

the other technologies (e.g. correlation between FOUInternet, FOUATM, FOUPhone, etc.). The 

results are reported in the Tables 5.19 to 5.24. 

 

Table 5.19. Correlation between computer FOU, Internet FOU, ATM FOU, and phone 

FOU. 

1 .873** .091 .040
. .000 .116 .486

.873** 1 .079 .101

.000 . .173 .080

.091 .079 1 .319**

.116 .173 . .000

.040 .101 .319** 1

.486 .080 .000 .

Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)

Computer FOU

Internet FOU

ATM FOU

Phone FOU

Computer
FOU Internet FOU ATM FOU Phone FOU

Correlation is significant at the 0.01 level (2-tailed).**. 
 

 

Table 5.20 Correlation between Internet PU, ATM PU, and phone PU. 

1 .183** .016
. .001 .781

.183** 1 .285**

.001 . .000

.016 .285** 1

.781 .000 .

Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)

Internet PU

ATM PU

Phone PU

Internet PU ATM PU Phone PU

Correlation is significant at the 0.01 level (2-tailed).**. 
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Table 5.21. Correlation between Internet PEOU, ATM PEOU, and phone PEOU. 

1 .274** .371**
. .000 .000

.274** 1 .374**

.000 . .000

.371** .374** 1

.000 .000 .

Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)

Internet PEOU

ATM PEOU

Phone PEOU

Internet PEOU ATM PEOU Phone PEOU

Correlation is significant at the 0.01 level (2-tailed).**. 
 

 

Table 5.22. Correlation between Internet L, ATM L, and phone L. 

1 .149** .211**
. .009 .000

.149** 1 .147*

.009 . .011

.211** .147* 1

.000 .011 .

Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)

Internet L

ATM L

Phone L

Internet L ATM L Phone L

Correlation is significant at the 0.01 level (2-tailed).**. 

Correlation is significant at the 0.05 level (2-tailed).*. 
 

 

Table 5.23. Correlation between Internet S, ATM S, and phone S. 

1 .324** .174**
. .000 .002

.324** 1 .237**

.000 . .000

.174** .237** 1

.002 .000 .

Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)

Internet S

ATM S

Phone S

Internet S ATM S Phone S

Correlation is significant at the 0.01 level (2-tailed).**. 
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Table 5.24. Correlation between Internet I, ATM I, and phone I. 

1 .118* .159**
. .040 .006

.118* 1 .141*

.040 . .014

.159** .141* 1

.006 .014 .

Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)
Pearson Correlation
Sig. (2-tailed)

Internet I

ATM I

Phone I

Internet I ATM I Phone I

Correlation is significant at the 0.05 level (2-tailed).*. 

Correlation is significant at the 0.01 level (2-tailed).**. 
 

 

As can be seen in the tables, a considerable number of correlations exists between 

the variables in many cases. PEOU, L, S, and I all show significant (although weak) 

correlations between the corresponding variables for the three technologies. 

The proportion of variation explained by the regression models for Internet, 

ATMs, and phones were 33.6%, 32.6%, and 44.6%, with adjusted R2 of .329, .320, and 

.441, respectively. When I was replaced with L and S, the models were able to explain a 

slightly larger proportion of variation (adjusted R2 values of .331, .327, and .453, 

respectively). 

In all three regression models (Internet, ATMs, and phones), imprint index, the 

only emotional factor, had a statistically significant relationship with FOU. The 

regression coefficients for I in the three models were negative. The combination of these 

two findings allows the rejection of the first null hypothesis of the study, Ho1 in all three 

models. 

The null hypothesis Ho2 was also rejected in all three models as the parameter 

estimate for PU was positive with a p value less than .01. The third null hypothesis, Ho3, 

was rejected in the Internet and mobile phone models as no significant effect was found 

for PEOU in the ATM model. 

The fourth null hypothesis, Ho4, was rejected in the Internet and mobile phone 

models, while Ho5, was only rejected in the ATM model. L coefficients significantly 

predicted FOU in only the Internet and phone models, β = -.171, p < .01, and β = -.351, p 

< .01, respectively. S was only able to statistically predict FOU in the ATM model, β = -
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.157, p < .01. In all cases where L and S showed statistical significance in predicting 

FOU, their respective directional effects were as hypothesized. 

The final null hypothesis, Ho6, was rejected in the ATM and mobile phone 

models, where L and S were significantly negatively correlated as hypothesized. In the 

Internet model, no significant correlation was found. The hypotheses are summarized in 

Table 5.25. 

 

Table 5.25. Summary of hypotheses and findings. The result (1, 2, or 3) represents the 

number of models (Internet, ATM, and mobile phone) in which the hypothesis was 

rejected. 

 Null hypothesis Result 

Ho1 Imprint (I) has a positive or no effect on frequency of use (FOU). 3 

Ho2 Perceived usefulness (PU) has no effect on frequency of use (FOU). 3 

Ho3 Perceived ease of use (PEOU) has no effect on frequency of use (FOU). 2 

Ho4 Likeability (L) has no effect on frequency of use (FOU). 2 

Ho5 Attitude strength (S) has no effect on frequency of use (FOU). 1 

Ho6 Attitude strength (S) is positively correlated, or not correlated at all, 

with likeability (L). 

2 

 

Distribution of the residuals showed slight skewness from normality in the 

Internet and phone models, which can be expected because of the negative skewness of 

the observed data. Figures 5.13 to 5.15 show the residual distributions. 
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Distribution of Standard residuals
 Expected Normal
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Figure 5.13. Distribution of standardized residuals for the Internet model. 
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Figure 5.14. Distribution of standardized residuals for the ATM model. 
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Distribution of Standard residuals
 Expected Normal
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Figure 5.15. Distribution of standardized residuals for the mobile phone model. 

 

Additionally, probability plots showed acceptable distributions as shown in 

Figures 5.16 to 5.18. 
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Figure 5.16. P-P plot of residuals for Internet model. 
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Normal Probability  Plot of  Residuals
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Figure 5.17. P-P plot of residuals for ATM model. 
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Figure 5.18. P-P plot of residuals for mobile phone model. 

 

Distributions of the predicted values versus residuals for the Internet model are 

shown in Figures 5.19 to 5.21. The larger number of cases on the positive end of the x-
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axis is due to the considerably larger amount of raw data available in that section. 

Because of the better distribution of the data in the ATM and mobile phone models, their 

scatterplots show a more random distribution. It is important to note that the data appear 

to be distributed in diagonal lines on the charts, which is due to the relatively small 

number of levels on the FOU scale. Although it is a continuous scale, there are only 13 

possible responses (1, 1.5, 2, …, 7). 

 

Predicted vs. Residual Scores
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Figure 5.19. Predicted versus residual for the Internet model. 
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Predicted vs. Residual Scores
Dependent  variable:  ATM FOU Lambda 0.5
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Figure 5.20. Predicted versus residual for the ATM model. 
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Figure 5.21. Predicted versus residual for the mobile phone model. 

 

Based on the regression analysis, the three regression models are shown in 

Equations 5.4 to 5.9. While these equations are of little practical value, they are used to 
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express the importance of the imprint index in predicting frequency of use of technology. 

The equations demonstrate that in all three models, I has a negative coefficient. 

Additionally, they show that in absolute values, this coefficient is considerably large in 

relation to the cognitive variables. Results summary and hypothesis test results are shown 

in Tables 5.26 and 5.27, respectively. 

 

InternetInternetInternetInternet IPEOUPUFOUT 143.389.211.14)( −++=  5.4

 

ATMATMATM IPUFOUT 1.02.06.1)( −+=  5.5

 

PhonePhonePhonePhone IPEOUPUFOUT 1.01.01.02.0)( −++=  5.6

 

Or: 

 

( ) 9.2/1143.389.211.14 InternetInternetInternetInternet IPEOUPUFOU −++=  5.7

 

( )21.02.06.1 ATMATMATM IPUFOU −+=  5.8

 
( )PhonePhonePhone IPEOUPU

PhoneFOU 1.01.01.02.010 −++=  5.9
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Table 5.26. Summary of results. 

Model IV Std. β t p R2 Adj. 

R2 

St. 

error 

of est. 

F p 

PU .196 3.115 <.01 

PEOU .374 6.475 <.01 Internet 

I -.128 -2.335 .020 

.336 .329 67.465 50.045 <.01 

PU .393 5.079 <.01 

PEOU .021 .374 .708 ATM 

I -.196 -2.495 .013 

.326 .320 .392 47.973 <.01 

PU .192 3.165 <.01 

PEOU .338 6.780 <.01 Phone 

I -.280 -4.558 <.01 

.446 .441 .214 78.220 <.01 
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CHAPTER 6 

RESEARCH CONCLUSIONS 

 

6.1 Research Implications 

The experiment examined the effects of both cognitive and affective variables on 

frequency of use of technology. As in other areas of attitude research, including the 

affective variables in technology-related attitude studies is believed to be necessary. As 

Homer (2006) states, “numerous [researchers] contend that non-cognitive factors, such as 

affect, have a significant impact on attitude formation, above that accounted for 

(mediated) by cognition” (p. 35). In TAM, affect is recognized, but believed to be 

mediated by the cognitive variables (Venkatesh and Davis, 2000). This is believed to be 

insufficient representation of the influence of affect on attitudes toward technology. The 

imprint index in this study, composed of both likeability and attitude strength, directly 

accounts for affect and the results demonstrated why it should be considered a necessary 

independent variable in attitude and imprinting studies. 

Regression analysis showed high levels of statistical significance for the three 

main independent variables in all three models, with the exception of PEOU in the ATM 

model. This finding indicates that regardless of how easy or difficult to use the user finds 

ATMs, perceived usefulness is the only significant cognitive variable, implying that it 

may only be a matter of practicality. It could be inferred that users generally have little 

trouble dealing with ATMs and find them easy to use. It is only those who find them 

useful that use them. The only exception is when the user has strong negative emotions 

toward ATMs, as the imprint index (I) was shown to have significant negative correlation 

with their frequency of use (FOU). This could be attributed to ATMs being the oldest of 

the three technologies. It is believed that time gradually diminishes the status and 

significance of technologies as newer ones are developed and that eventually, any 

technology will seize to be viewed as a modern day technology. This finding strongly 

suggests that the relationships between user age, technology age, and user age when first 

introduced to the technology could play important roles in determining what constitutes a 

technology. Therefore, they should be carefully investigated in future studies. 
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An important aspect of this questionnaire is that it measured a general or overall 

attitude toward the technologies. If the attitudes were measured toward specific tasks, the 

results may have been different. For example, while most users are accustomed to 

withdrawing cash from an ATM, attitude scores may change if they were asked about 

their attitudes toward using ATMs to deposit checks, transfer funds from one account to 

another, or inquire about loans. This is also true in the cases of the Internet and mobile 

phones. 

Tests showed that the negative correlation between I and likeability (L) is stronger 

than the positive correlation between I and attitude strength (S), which indicates that the 

emotional aspect of imprints plays an important role in determining the frequency of use 

of the technology. This supports the hypotheses examined in the experiment. However, it 

should be taken into consideration that if a different set of questionnaire items had been 

used to measure S, producing higher reliability, these correlations might have been 

different. It was not the only goal of the study to show that emotion is a predictive factor 

in technology frequency of use. The more important relationship under investigation was 

whether the affective element is stronger than cognitive elements in some cases. That was 

shown to be true in the case of ATMs where perceived ease of use (PEOU) was not able 

to significantly predict FOU, while the imprinting index was. 

Perhaps an even more important finding is in the mobile phone model, where I 

showed stronger correlation with FOU than perceived usefulness (PU). This implies that, 

if both I and PU were to increase one unit, holding PEOU constant, the model predicted 

that FOU would decrease. This is a clear indicator that imprinting effects can sometimes 

override cognitive beliefs. 

It is also important to note that in all three cases, I was negatively correlated with 

FOU and had significant predictive power. The ATM model showed why it is important 

to consider imprinting as a factor that is separate from L and S. Although correlation 

analysis showed I to be more strongly correlated with L, when I was replaced with L and 

S in the ATM model, L did not significantly predict FOU, while S did. Therefore, it is 

believed that studying I as an independent element is more appropriate than incorporating 

its components in the model. 
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Subjective norm (SN), which represents social influence, was decisively unable to 

significantly predict FOU. There were no significant relationships between SN and FOU 

in any of the three models, whether I was used or replaced with L and S. 

Some internal variables (specific to the user) were examined in order to determine 

whether they had an effect on the emotional factors I, L, and S. While the findings were 

inconclusive, some interesting observations were made. With regards to the Internet, 

males had slightly stronger attitudes (S). Although no significant correlation was found 

between gender and I, this suggests that males are more likely to be imprinted, since 

higher S values are contributors to higher I. 

Experience using ATMs was significantly correlated with all three emotional 

variables, I, L, and S. As expected, experience is positively correlated with L and 

negatively correlated with both S and I. 

Mobile phone data showed that age was the only factor with relationships with the 

emotional variables. It was negatively correlated with L, positively correlated with I, and 

showed no correlation with S (r = 0, p = 1). Mobile phone imaging is the most recent of 

the three technologies investigated, and can generally be viewed as the least used. 

Descriptive analysis showed lower user experience with this technology than the other 

two. It is an important finding that user age negatively impacted affective elements only 

toward the youngest technology. 

Generalizability of imprints, such that they cover technologies in general, was 

also of interest in this experiment. For that reason, correlations between the same 

measure for the different technologies, were investigated (Table 5.12 through Table 

5.17). FOU and PU showed some correlations (e.g. PUATM was correlated with PUInternet 

and PUPhone). But PEOU, I, L, and S showed correlations between all the technologies. 

This is a promising finding in terms of understanding the generalizability of imprints. In 

fact, of all the independent variables in the study, only PUInternet and PUPhone were not 

correlated. However, this should not be taken to mean that imprints are decidedly 

generalizable. Further testing in this area is needed before such a claim could be made. 

It could be argued that the Internet, ATMs, and mobile phones, for some users, 

are avoidable technologies, or luxuries. Other technologies, such as cars, may be 

considered less dispensable by some. If true, this could have affected the outcome of the 
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experiment. The indispensability of a technology is a relative factor. It could similarly be 

argued that all technologies are avoidable and dispensable one way or another. It is a 

personal factor. A technology that is perceived to be essential by one user may be 

considered useless by another. 

 

6.2 Recommendations for Future Research 

This study focused on determining whether or not strong affective elements have 

a predictive negative effect on frequency of technology usage. Results showed that there 

is a strong possibility that this phenomenon does exist. In fact, the effect was persistent 

among all three technologies investigated. However, the study was not able to provide a 

classification system to determine whether users are imprinted or non-imprinted. 

There are three important paths for future research related to technology imprints. 

They are listed in order of importance and in the sequence in which they should be 

conducted: 

1. Developing a definitive method to differentiate between imprinted and non-imprinted 

users. 

2. Defining the factors contributing to imprints being formed, and explaining the 

dynamics of imprint creation. 

3. Finding ways to reduce the effects of negative imprinting. 

 

The experiment was able to confirm that strong negative attitudes have significant 

effects on technology frequency of use. This is an essential start – a stepping stone – in 

the development of technology imprint models. Follow-up studies should build upon this 

finding by establishing a set of conditions that enables the researcher to differentiate 

between potentially imprinted and non-imprinted users; a distinction this study was not 

able to identify. Without this step, it is inconsequential to develop methods with which to 

counter the effects of imprinting. That is because the users to whom these methods will 

be applied will remain unidentified until this objective is achieved. 

Age, gender, and experience data were collected in this experiment and used to 

examine the factors affecting imprinting. Findings revealed that each of the three factors 

had some predictive significance in at least one case. However, no specific pattern was 
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detected. Among other reasons, this could be attributed to the lack of proper 

categorization of imprinted and non-imprinted users. When such a categorization method 

is established, these factors should be reexamined, along with other potential factors. 

Defining a list of elements that contribute to imprint formation is a necessary step in fully 

understanding imprints and how to minimize their negative effects. 

Once conditions for imprinting have been explained and its causal factors 

identified, research should focus on developing strategies and methods with which to 

counter the effects of imprinting, or minimize the likelihood of imprints being created in 

the first place. Figure 6.1 graphically depicts these three stages of imprint research. In 

addition, it shows how this experiment is believed to relate to the totality of imprint 

research. 

 

Causal factors

Imprinting
conditions

Preventative
measures

Proportion of
imprint-related

research examined
in this experiment

 
Figure 6.1. Three main components of imprint-related research and the contribution of 

this experiment. 

 

Questionnaire accuracy is an important element of measuring attitudes (Hinkin, 

1995). Any conclusions based on faulty measurement tools are false and unreliable and 
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are often invalidated by other researchers (Cook et al., 1981; Hinkin, 1995; Schmidt et 

al., 1985). In this experiment, every effort was made to ensure that the questionnaires 

used are based on reliable and appropriate measurement techniques. However, since these 

questionnaires were not originally designed or previously used to measure technology 

imprints, it is possible that they might not have been the accurate measurement 

instrument for this experiment. Because of the skewed responses to some of the 

questionnaire items, it was deduced that the questionnaire may have lacked depth in 

capturing all aspects of imprinting. Imprints are complex, multidimensional constructs 

that may require the questionnaires to be more intricate in order to fully understand. 

Therefore, future studies should consider making modifications to the current 

questionnaire and compare findings with this experiment (Peterson, 2000). 

Attitude strength indices have been successfully established and utilized in 

previous research (e.g. centrality, importance, and certainty) (Krosnick and Petty, 1995; 

Pomerantz et al., 1995; Raden, 1985). Some of these indices were used in the study to 

measure the attitude strength variable (S), which was hypothesized to be a contributing 

factor and criterion for imprinting (I). Studies have found that accurately measuring 

attitude strength relies on the specific combinations of the indices used and their 

suitability for the experiment (Krosnick and Petty, 1995; Pomerantz et al., 1995; Raden, 

1985). The chosen combination may have been a source of error in measuring imprints, 

as well as the reason for low reliability of S. Additionally, the measure for affect may 

need to be broken down into several components. For example, rather than relying on 

questionnaire items measuring subjective assessments of emotional preference toward the 

technology, it may be necessary to measure performance-related items such as 

frustration. 

It was assumed in this study that when asked if they like computers, potentially 

imprinted users would generally respond with some negativity. However, the data 

revealed that users who would generally be expected to respond negatively to such 

questions (based on their other responses), often responded fairly positively. The 

justification for such seemingly unexpected responses could be that the generality of the 

question encourages the user to respond with a more universal view: “although I don’t 

personally like using computers, I recognize their importance and the advances they have 
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induced and I realize that they have, at least indirectly, improved my quality of life.” 

However, asking about feelings toward uploading and downloading, handling viruses, or 

formatting a hard drive would probably produce very different responses. These are all 

points that should be considered in any future study measuring imprints. 

It was important to use a general questionnaire to establish a foundation for future 

research in the field of technology imprints. It allowed the experiment to demonstrate the 

generalizability of the model across three different technologies. However, it is 

recommended in future research to address specific tasks a user performs by utilizing the 

technology. This specificity will provide more insight to the generalizability of 

imprinting and better interpretation of to the responses and analyses. 

Future research should also consider a decay effect in imprints. This was evident 

in ATM data. Being the oldest of the three technologies investigated, ATM FOU was not 

affected by PEOU. This suggests that finding ATMs easy to use does not necessarily 

mean the individual will use them more often, and vice versa. This could be attributed to 

the decay in imprints or emotions toward older technology. Similarly, it could be a result 

of decay in the status of the technology itself. Every tool we use was a technology at 

some point in history. Pencils, for example, are no longer considered a technology, and 

have not been for a long time. When a perceived technology transforms to a perceived 

non-technology, the emotional associations users have with it may also transform into 

something different. 

Overall, this experiment provided insight into an area that is important for 

researchers, engineering managers, and technology users. It demonstrated the effects of 

emotional attitudes with a high degree of strength on the frequency of use of technology. 

It showed that regardless of the technology in question, these imprinting characteristics 

restrict and limit technology usage. This has strong implications in a society that is 

heavily reliant on technology, and expected to become even more so in the coming 

decades and centuries. Therefore, it is important to continue exploring this area and to 

strive for gaining a better understanding of technology imprints. 
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APPENDIX A 

PILOT STUDY 

 

1. Introduction 

A study was conducted in the United States and Egypt in order to evaluate 

attitudes of Internet users and to examine issues that could be faced when conducting the 

technology imprint model (TIM) experiment. The purpose of testing in both countries 

was to explore cultural differences between both populations regarding Internet attitudes 

and behavior as well as perceptions regarding the Internet’s usefulness, ease of use, 

significance, and likeability. Similar samples in both countries were chosen to participate 

in the study. Most participants were either undergraduate or graduate college students or 

business professionals in positions ranging from support staff to junior and middle 

management. Similar distributions of gender and age were also considered in the study. 

Participants in the study were asked to complete a questionnaire consisting of two 

parts. Demographic data was collected in the first part (Q1), while the second part (Q2) 

collected data about Internet attitudes and perceptions (see Appendix A). Q1 consisted of 

18 questionnaire items covering the subject’s background: age, gender, ethnicity, primary 

language, countries of birth and residence, employment, income, Internet usage 

frequency, and so forth. All Q1 items had multiple-choice, categorical (some ordinal, 

some nominal) responses. Q2 consisted of 63 items and measured four variables 

representing attitudes toward the Internet. These are the dependent variables and they will 

later be discussed in detail. 

Technology imprints are believed to exist in positive or negative forms toward 

technologies in general. In simple terms, they are strong attitudes characterized by their 

irreversibility and generality across all items considered technological attitude objects 

(Beruvides and Besheer, 2004). Three main interacting groups of factors are believed to 

play a significant role in determining the existence and behavior of imprints: personal 

experience, cognitive factors, and cultural elements. Certain measurables in Q1 are 

combined to form two of these groups (personal experience and culture). The third group, 

cognitive factors, consists of the dependent variables measured in Q2. The components of 

each group are discussed below. 
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Personal experience is a group of factors that describe the user’s personal 

characteristics and history as well as experience with technology. This category includes 

age, gender, education, income, and number of years of previous Internet experience. 

These are all independent variables obtained from the responses in Q1. 

As will be shown later, users were classified into one of three cultural/background 

categories based on their primary language, ethnicity, place of birth, country of residence, 

and how long they have been living there. The resulting classification represents the 

culture group. Although one variable is used in the analysis, in reality it is derived from 

the many variables mentioned above, all of which are independent and obtained from Q1. 

The third and last category, cognitive factors, is based on the results obtained in 

the Q2 responses. These are the dependent variables and the most important measurables 

in the model. They are perceived usefulness, perceived ease of use, perceived 

significance, and likeability as reported by participants. 

 

2. Dependent Variables 

The 63 questions in the attitude questionnaire (Q2) were in 5-point Likert scale 

format (1=strongly disagree, 3=neutral, 5=strongly agree). As mentioned above, there 

were four dependent variables in this study and they were all represented in Q2 

(perceived usefulness, perceived ease of use, perceived significance, and likeability). 

Two of them were directly adapted from Davis’s (1986) technology acceptance model 

(TAM): perceived usefulness and perceived ease of use. Davis’s original TAM measures 

the perceived usefulness and ease of use of any technology chosen by the researcher. 

TAM is not restricted to any specific technology; rather it states that the questionnaire 

items can be customized to measure the factors for any object qualifying as a technology. 

In this study, the Internet was chosen as the technology toward which attitudes are 

investigated. 

The other two constructs, developed specifically for use in the pilot study, are 

perceived significance and likeability. The questionnaire items of these variables were 

designed based on the original items in TAM as well as general questionnaire design 

guidelines (Burgess, 2001). The questionnaire was translated into Arabic and verified by 
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Arabic-speaking instructors at Texas Tech University whose first language is Arabic. 

Questionnaires in both English and Arabic were made available to subjects in Egypt. 

 

3. Independent Variables 

It was natural to investigate age, an independent variable, since the Internet has 

developed quite suddenly within the last decade. Some of today’s Internet users were not 

even born when the Internet became mainstream in the mid 1990s, while others had 

already retired. Many Internet users fall somewhere between those two categories. A 

user’s understanding, expectations, and ambitions can vary dramatically among an 

elementary school student, a college student, and a university professor. It is not difficult 

to see how the user’s age when first exposed to the Internet (whether that was last year or 

15 years ago) has the potential to play an important role in shaping his or her attitude 

toward the Internet today. 

Ordinal age data collected in the questionnaires allowed the subjects to choose 

one of four age groups: 25 or under, 26-40, 41-55, or 56 or older. This categorization was 

chosen in order to classify users according to their age in 1995 when the Internet became 

widely available: the first category, 25 or under, would have been at the age of high 

school students or younger; the second, 26-40, college students or in the early stages of 

their careers; the third, 41-55, in intermediate stages of their careers; and the last group, 

56 and older, in advanced stages of their careers and possibly even retired. 

Gender was considered in the study not because it was expected to have a 

significant effect, but to answer the question of whether or not it does (Venkatesh et al., 

2000). There is an abundance of literature regarding gender differences in education, 

employment, career choice, and technology acceptance (Arvey and Campion, 1982; 

Athey and Hautaluoma, 1994; Cukier et al., 2002; Fang et al., 2004; Loureiro et al., 2004; 

Shaffer and Johnson, 1980; Staniec, 2004; Venkatesh et al., 2000). Many of these studies 

argue that males are more technically and scientifically inclined than females and are 

more likely to be mathematicians, scientists, or engineers. The factors often investigated 

as being the cause of these gender differences include parental and social influences, 

stereotypes, and cultural pressures (Reis, 2002). While the reasons for gender differences, 

innate or learned, are the cause of extensive and sometimes sensitive debate, it is 
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generally agreed that they can, and often do, exist (Sax, 2005). It is an objective of this 

research to detect any gender differences in attitudes toward technology, and eventually 

in technology imprints. For this reason, gender was included as an independent variable. 

Language is an important variable to consider since computers and the Internet 

cater mainly to the English speaker. In a recent study of Internet statistics and 

demographics, it was determined that approximately 75 percent of all websites use 

English as the primary language (O'Neill et al., 2003). Therefore, if a user’s primary 

language is not English, or he or she doesn’t speak English at all, they could be at a 

disadvantage. This could affect their attitude toward the Internet. 

The theory of linguistic determinism argues that an individual’s behavior is 

defined, shaped, and controlled to a large degree by his or her language because of the 

restrictions imposed by vocabulary (Whorf, 1956; Zhifang, 2002). This concept, 

developed by Edward Sapir and Benjamin Whorf , is often referred to as the Sapir-Whorf 

hypothesis or the Whorfian hypothesis. Sapir states that: 

"Human beings do not live in the objective world alone, nor alone in the 
world of social activity as ordinarily understood, but are very much at the 
mercy of the particular language which has become the medium of 
expression for their society. It is quite an illusion to imagine that one 
adjusts to reality essentially without the use of language and that language 
is merely an incidental means of solving specific problems of 
communication or reflection. The fact of the matter is that the 'real world' 
is to a large extent unconsciously built upon the language habits of the 
group. No two languages are ever sufficiently similar to be considered as 
representing the same social reality. The worlds in which different 
societies live are distinct worlds, not merely the same world with different 
labels attached…We see and hear and otherwise experience very largely 
as we do because the language habits of our community predispose certain 
choices of interpretation" (Sapir, 1929). 
 

For these reasons, it is important to include language in the analysis. This data is 

nominal with four possible responses: Arabic, English, Spanish, or other. The language in 

which the questionnaire was filled out was also considered since it is an indication of the 

user’s language of preference when interacting with media. 

Education and income are independent factors expected to have an effect on 

attitudes toward technology. Spending more years in an academic environment suggests 

more exposure to up-to-date computer facilities and some computer training. Similarly, 
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higher income suggests more exposure to up-to-date computer equipment. These two 

factors are likely to be correlated with the last factor in this group, Internet experience. 

This is particularly true among Egyptian subjects where Internet penetration was only 

4.3% nationwide (Internet World Stats, 2005a) versus the U.S. where 67.8% of the 

population had some form of Internet access (Internet World Stats, 2005b). For ease of 

calculation and analysis, income was grouped into three classifications: under $50,000, 

$50,000 and over, and would rather not say. The cutoff income figure of $50,000 was 

chosen because of its centrality. 

 

4. Methodology 

A total of 117 subjects were tested. Seventy seven questionnaires were filled out 

in Egypt: 45 in English and 32 in Arabic. Forty questionnaires were filled out in the U.S., 

all of which were in English. 

The first step in preparing the data for analysis was to omit responses from 

participants who had never used the Internet. It was decided that a person with no prior 

Internet experience is not qualified to judge its usefulness, significance, or other 

characteristics. Therefore, the questionnaires of all participants who indicated no previous 

Internet experience were automatically rejected before any further consideration or 

analysis. It should be noted that all rejected questionnaires were filled out in Egypt. All 

40 U.S. participants had some prior Internet experience. 

For the remaining responses, a classification system was used to separate 

participants with an Egyptian background, participants with an American background, 

and participants with a third, unspecified background. It was accomplished by carefully 

studying the responses. Participants whose responses indicated they are currently living 

in the same country in which they were born, and that they had lived in that country all 

their lives, were automatically added to the group representing that country. Participants 

who were living in a country other than that in which they were born and had been living 

there less than 10 years were automatically added to the mixed background group. Others 

were manually classified on an individual, case-by-case basis after considering other 

responses like primary language, ethnicity, age, etc. The background classification was 

meant to indicate whether the individual is more likely to be immersed in Egyptian, 



 135

American, or some other culture. It does not necessarily mean the person is a citizen of 

that country or was born there. The 10-year cutoff point was chosen since the public 

Internet was approximately 10 years old when the study was conducted. Therefore, if an 

individual has been living in a certain country for that whole period, he or she is likely to 

have been influenced by that environment regarding the Internet. 

After eliminating participants whose responses indicated no Internet experience, 

the total number of qualifying questionnaires became 103. The number of qualifying 

questionnaires filled out in English was 85. Eighteen qualifying questionnaires were 

filled out in Arabic, all of which were completed in Egypt. Forty-five of the 85 English 

questionnaires were completed in Egypt, while 40 were completed in the U.S. By 

location, a total of 63 qualifying questionnaires were completed in Egypt and 40 in the 

U.S. 

As previously mentioned, several variables were classified in a smaller number of 

categories than the original questionnaires, which was also done to simplify the 

calculations and add more contrast to the results. These variables are education, in which 

bachelor or less/master or higher was used as the cutoff point; cultural group, which was 

dependent on several other variables (primary language, ethnicity, place of birth, country 

of residence, and how long the individual has been living there); and income, in which 

under $50,000/above $50,000 was used as the cutoff point. 

Initial data analysis indicated a significant effect of having a bachelor’s degree 

compared with other educational levels. Based on those preliminary results, the 

bachelor’s degree was decided upon to be used as a cutoff point in creating two 

educational groups. All responses were categorized into bachelor’s degree or lower or 

master’s degree or higher. The $50,000 salary cutoff was chosen because of its simplicity 

as well as being approximately the average salary in the U.S. in many fields (American 

Federation of Teachers, 2003; Business Week Online, 2000; Sosbe, 2000; U.S. Census 

Bureau, 2001). 

In the Arabic questionnaires, income was presented in Egyptian pounds not U.S. 

dollars. These responses had to be converted to their equivalent dollar amount to maintain 

consistency throughout the data. However, this was not enough to equate and reliably 

compare the salaries from both countries. That is because the value of the dollar is much 
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higher in Egypt than it is in the U.S. An annual salary of $10,000 in Egypt is a great 

privilege and is sufficient to maintain a very comfortable and somewhat luxurious 

lifestyle. Therefore, it was decided not to use income in the analysis. 

In the preliminary analysis, it was found that the residential area in which the user 

lived was significant in determining their dependent variable responses. This seems to be 

of no value as most of the U.S. respondents live in a small city, which some classified as 

being rural. Meanwhile, most Egyptians classified themselves as residents of urban or 

suburban areas. The problem with this classification system is that the rural area as 

classified by the American respondents probably provides easier access to computers and 

more high-tech facilities than the urban and suburban areas reported by Egyptians. 

Consequently, users from rural areas had more favorable attitudes toward the Internet 

than those from urban areas. Therefore, the lack of reliability renders this variable 

useless. For this reason, it was not used in the analysis. 

Of the 63 attitude measurement items in Q2, 10 were negatively oriented. During 

the pre-analysis data review, the answers to those questions were reversed in order to 

maintain consistency in the answering structure. Each of the four dependent variables 

was represented in Q2 by 14 Likert-style items. For practical reasons, the average 

response of each group of items was calculated and used in the analysis. 

It was determined that the appropriate independent variables to be used in the 

model are age, gender, Internet use, culture group, education group, and questionnaire 

language, which is the language in which the questionnaire was printed and filled out. 

Internet use refers to the extent of the subject’s prior Internet experience in years. Income 

was not used due to the discrepancy between the equivalent incomes in Egypt and the 

U.S. Absolute monetary value would be a misrepresentation of the subject’s actual 

standard of living because of the different economies of the two countries. 

A 6-way factorial multivariate analysis of variance was conducted in SPSS that 

included all the main effects as well as all 2-way interactions. No interactions higher than 

2-way were included in order to maintain parsimony in the study. An alpha of 0.05 was 

chosen. After an initial analysis, it was determined that age and gender had no significant 

effects. In order to simplify the model, those two variables were removed. The model was 
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reduced to main effects of the remaining four independent variables as well as the 2-way 

interaction education group x Internet use. 

 

5. Results 

Using Pillai’s trace, the results of the analysis yielded significant main effects of 

culture group, F(8,186) = 2.40, p = 0.02, education group, F(4,92) = 4.65, p = 0.01, 

Internet use, F(8,186) = 2.88, p = 0.01, and questionnaire language, F(4,92) = 4.79, p = 

0.01, and a significant interaction effect for education group x Internet use, F(4,92) = 

6.70, p = 0.01). 

In between-subjects tests, culture group had a significant effect on perceived 

usefulness, F = 5.11, p = 0.01. Contrast tests showed that Americans (N = 32, M = 4.24, 

SD = 0.58) rated perceived usefulness higher than Egyptians (N = 50, M = 3.75, SD = 

0.82), p = 0.03, and higher than the mixed-culture group (N = 21, M = 3.751, SD = 

0.896), p = 0.01 (see Figure 1). 

Similarly, education group had a significant effect on perceived usefulness, F = 

4.01, p = 0.05, and perceived ease of use, F = 5.00, p = 0.03. The master’s or higher 

group (N = 19, M = 3.99, SD = 0.98) rated perceived usefulness, p = 0.05, higher than 

bachelor’s or lower (N = 84, M = 3.88, SD = 0.76). Additionally, master’s or higher (M = 

3.86, SD = 0.82) rated perceived ease of use, p = 0.03, higher than bachelor’s or lower (M 

= 3.81, SD = 0.59) (see Figure 2 and Figure 3). 

Internet use had a significant effect on perceived usefulness, F = 5.23, p = 0.01. 

Those who had used the Internet four or more years at the time of the experiment (N = 

86, M = 3.96, SD = 0.80) rated perceived usefulness, p = 0.01, higher than those who had 

used it 1-3 years (N = 15, M = 3.69, SD = 0.79) and higher (although not significantly), p 

= 0.27, than those who had used the Internet less than a year (N = 2, M = 3.14, SD = 0.81) 

(see Figure 4). 

Questionnaire language had significant effects on perceived ease of use, F = 8.47, 

p = 0.01. Those who filled out the questionnaire in Arabic (N = 18, M = 3.26, SD = 0.32) 

Found the Internet more difficult to use than those who filled out the English version (N 

= 85, M = 3.94, SD = 0.63). The effect of questionnaire language on perceived 

significance, F = 7.65, p = 0.01, was also significant with Arabic questionnaire subjects 
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(N = 18, M = 3.54, SD = 0.37) found the Internet less significant than English 

questionnaire subjects (N = 85, M = 4.20, SD = 0.67). Also, there was a significant effect 

on likeability, F = 5.44, p = 0.02, with Arabic questionnaire subjects (N = 18, M = 3.20, 

SD = 0.29) finding the Internet less likeable than English questionnaire subjects (N = 85, 

M = 3.70, SD = 0.66) (see Figure 5, Figure 6, and Figure 7). 

The interaction effect, education group x Internet use, had significant effects on 

perceived usefulness, F = 12.69, p = 0.01, and perceived ease of use, F = 4.92, p = 0.03. 

The descriptive statistics showing the interaction relationships can be seen in Figure 8, 

Figure 9, Figure 10, and Figure 11. 
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Figure 1. Effect of culture group on perceived usefulness. 
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Figure 2. Effect of education group on perceived usefulness. 

 

Bachelor's or lower Master's or higher

Education group

2.00

2.50

3.00

3.50

4.00

4.50

5.00

Ea
se

 o
f u

se

 
Figure 3. Effect of education group on perceived ease of use. 
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Figure 4. Effect of Internet use on perceived usefulness. 
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Figure 5. Effect of questionnaire language on perceived ease of use. 
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Figure 6. Effect of questionnaire language on perceived significance. 
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Figure 7. Effect of questionnaire language on likeability. 
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Figure 8. Internet use x education group interaction effect on perceived usefulness. 
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Figure 9. Internet use x education group interaction effect on perceived ease of use. 
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Figure 10. Education group x Internet use interaction effect on perceived usefulness. 
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Figure 11. Education group x Internet use interaction effect on perceived ease of use. 

 

6. Discussion 

With the high degree of reliance on the Internet found in many organizations and 

among individuals today, it is important to realize that attitudes toward the Internet are 

not always the same among different groups of people. Understanding some of the factors 

that create those differences contributes even more to the value of this knowledge. The 

pilot study showed that American users generally found the Internet significantly more 

useful than their Egyptian and non-American, non-Egyptian counterparts and easier to 

use than Egyptians. In addition, those who filled out the questionnaire in Arabic had 

significantly more negative views of the Internet with regards to ease-of-use, 

significance, and likeability. 

It would have been more informative and accurate to collect exact data (rather 

than categorized) then classify subjects into their respective groups, if needed. This 

would be relevant for independent variables such as age, Internet use, years spent in 

current country of residence, and so on. Exact data will be collected in future 

experiments. Nevertheless, given the available data, valuable knowledge was gained from 

this study. 

Because of high levels of significance exhibited by questionnaire language in the 

pilot study, it is worthwhile to further investigate subjects who fill out the Arabic version 

of the questionnaire in future experimentation. Choosing an Arabic questionnaire may 

have some significant implications. It is possible that a subject who chooses an Arabic 

questionnaire could find the Internet less likeable or useful than a subject who chooses an 

English questionnaire. This is a particularly interesting concept, considering that the 

primary language used in the vast majority of Internet websites is English. Until this day, 

for example, no Arabic search engines exist. 

While services such as Yahoo and Google can search for Arabic terms, they are 

not primarily Arabic language websites, and are not designed for the Arabic speaker. In 

fact, there are several complexities that have yet to be resolved before effective Arabic 

search engines can be developed. One such problem is that of diacriticals that are used as 

pronunciation aids in Arabic. They are markings that are placed above or below letters to 
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indicate certain accents or vowel-like sounds. What emphasizes this problem is that these 

marks are not always used. Many books and almost all daily, weekly, and monthly 

publications are printed without diacriticals. Some websites use them, some do not. That 

is because Arabic readers generally do not need them unless they encounter new words or 

words that are very difficult to pronounce, both of which are highly unlikely due to the 

derivative nature of Arabic. The context in which the words are used is usually sufficient 

to deduce the correct word and its pronunciation. However, since not all websites use 

them, effective online searches become very difficult. For example, without the use of 

diacriticals, the Arabic words for Qur’an and marriage are identical. Therefore, searching 

for that word would yield many unwanted results. At the same time, a search using 

diacriticals would severely limit the results. 

Similarly, Arabic e-commerce, e-banking, weather forecasts, employment 

services, traffic reports, and other such functionalities that are considered fairly common 

in the English Internet are much less available and user-friendly than their English 

counterparts. In order to better explain this, several questions must be answered. Listed 

below are some questions that should be included (after proper wording and formatting) 

in the Arabic version of the questionnaire if this experiment is to be repeated. 

 What is the subject’s ratio of Arabic to English Internet usage? 

 Do subjects who prefer filling out Arabic questionnaires also use mostly Arabic 

Internet applications/websites? 

 Are subjects who choose Arabic questionnaires familiar with English Internet 

terminology such as browser, email, window, click, save, and so on, or do they only 

know the Arabic terminology? 

 Does the subject think there are differences between Arabic and English websites? If 

so, which language does the subject think the Internet favors, if any? 

 Would the subject use the Internet more frequently or for more complex tasks if they 

were more familiar with English Internet terminology or if Arabic websites were 

more developed? 
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7. Conclusion 

While technology imprints were not measured in the pilot study, attitudinal 

differences between Egyptian and American users regarding Internet use were detected. 

Generally, Egyptians rated the Internet less favorably than Americans. The data showed 

that extreme values, or potential imprint subjects, as expected, are arranged in a pattern 

among the two groups. Negatively biased responses were found mainly in Egypt while 

positively biased responses were found mainly in the U.S. Therefore, it is expected to 

find the majority of negatively imprinted individuals in Egypt and positively imprinted 

individuals in the U.S. in future research. 

 

8. Implications of the Study 

Valuable knowledge was gained by conducting the pilot study. However, it was 

not intended to determine whether technology imprints exist. It demonstrated the 

robustness of the technology acceptance model (TAM) measures, perceived usefulness 

(PU) and perceived ease of use (PEOU), on several occasions. It did not show a similarly 

strong effect for perceived significance (PS) and likeability (L), although hints of their 

importance appeared a few times. For this reason, the main experiment will test PU and 

PEOU along with a modified L and a new imprint variable (I). the experiment will 

address the effect of I on the frequency of use (FOU) of the technology, rather than 

attempt to find the variables leading to imprints. 

Demographic data will be collected in a questionnaire similar to that used in the 

pilot study. The number of items on the demographic questionnaire will be reduced as 

many of them turned out to be of little, if any, importance (e.g. marital status, number of 

children under 16 in household, classification of residential area, etc.). Modifications will 

also be made to the attitude questionnaire. In the pilot study, users responded to 

constructs measuring only attitudes toward the Internet. The pilot study showed that some 

extreme attitudes toward the Internet existed, which will be the focus of the main 

experiment. 

In order to justify classifying extreme responses as potential technology imprinted 

individuals, it must be proven that their behavior and attitude will extend beyond the 

limits of the Internet platform and exhibit the same patterns in another technology. Users 
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must also demonstrate some form of irreversibility in their responses. The attitude 

questionnaire will, therefore, be repeated among users for two different technologies. The 

Internet will still be used as one of the technologies. In addition, ATMs will be used as 

the other technological object. An exploratory technology, mobile phone imaging, will 

also be included. The responses will be tested for cross-platform extreme values and 

cross-platform behavioral similarities in general. 

 

9. Questionnaires Used in the Pilot Study 

Questionnaire #1: 
1. What is your age? 
□ 25 or under 
□ 26-40 
□ 41-55 
□ 56 or older 
 
2. What is your gender? 
□ Male 
□ Female 
 
3. What is your primary language? 
□ Arabic 
□ English 
□ Spanish 
□ Other ____________________ 
 
4. What is the highest level of education you have completed? 
□ Grammar school 
□ High school or equivalent 
□ Vocational/technical school (2-year) 
□ Some college 
□ Bachelor’s degree 
□ Master’s degree 
□ Doctoral degree 
□ Professional degree (MD, JD, etc.) 
□ Other ____________________ 
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5. How would you classify yourself? 
□ Arab 
□ Asian/Pacific Islander 
□ Black 
□ Caucasian 
□ Hispanic 
□ Indigenous or Aboriginal 
□ Latino 
□ Multiracial 
□ Would rather not say 
□ Other _____________________ 
 
6. What is your current marital status? 
□ Divorced 
□ Living with a partner 
□ Married 
□ Separated 
□ Single 
□ Widowed 
□ Would rather not say 
 
7. Where do you currently reside? 
□ Egypt 
□ United States 
□ Other _____________________ 
 
8. How long have you been living there? 
□ Less than 9 years 
□ 10-40 years 
□ More than 40 years 
□ All my life 
 
9. Where were you born? 
□ Egypt 
□ United States 
□ Other _____________________ 
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10. What is your current household income in U.S. dollars? 
□ Under $9,999 
□ $10,000 - $19,999 
□ $20,000 - $29,999 
□ $30,000 - $39,999 
□ $40,000 - $49,999 
□ $50,000 - $74,999 
□ $75,000 - $99,999 
□ $100,000 - $150,000 
□ Over $150,000 
□ Would rather not say 
 
11. Which of the following best describes the area you live in? 
□ Urban 
□ Suburban 
□ Rural 
 
12. How many children under 16 live in your household? 
□ None 
□ 1 
□ 2-3 
□ 4 or more 
 
13. Which of the following categories best describes your primary area of 
employment (regardless of your actual position)? 
□ Homemaker □ Manufacturing 
□ Retired □ Military 
□ Student □ Mining 
□ Unemployed □ Processing 
□ Agriculture □ Publishing 
□ Arts □ Real estate 
□ Broadcasting □ Religious 
□ Education □ Retail 
□ Construction □ Scientific or technical services 
□ Finance and insurance □ Software 
□ Government and public administration □ Telecommunications 
□ Health care and social assistance □ Transportation and warehousing 
□ Hotel and food services □ Utilities 
□ Information □ Wholesale 
□ Legal services □ Other __________________ 
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14. Which of the following best describes your role in industry? 
□ Upper management 
□ Middle management 
□ Junior management 
□ Administrative staff 
□ Support staff 
□ Student 
□ Trained professional 
□ Skilled laborer 
□ Consultant 
□ Temporary employee 
□ Researcher 
□ Self-employed 
□ Other ________________ 
 
15. The organization you work for is in which of the following? 
□ Public sector 
□ Private sector 
□ Not-for-profit 
□ Don’t know 
□ Other _________________ 
 
16. How long have you been using the Internet? 
□ Never used it 
□ Less than a year 
□ 1-3 years 
□ 4 or more years 
 
17. How frequently do you access the Internet from the following places? 
 Daily Weekly Monthly Less than 

once a 
month 

Never 

Home □ □ □ □ □ 
Work □ □ □ □ □ 
School □ □ □ □ □ 
Public terminal □ □ □ □ □ 
Other □ □ □ □ □ 
 
18. Who pays for your Internet access? 
□ Self/spouse 
□ Parents 
□ Work 
□ School 
□ Don’t know 
□ Other ___________________ 
 



 151

Questionnaire #2: 
 
 

  Strongly 
disagree  Neutral  Strongly 

agree 

1 I like to use the Internet. 1 2 3 4 5 

2 Using the Internet improves the 
quality of the work I do. 1 2 3 4 5 

3 
Using the Internet at work or 
school makes my work more 
pleasant. 

1 2 3 4 5 

4 The Internet addresses my job-
related needs. 1 2 3 4 5 

5 The Internet enables me to 
finish tasks more quickly. 1 2 3 4 5 

6 Using the Internet is enjoyable 
rather than being a burden. 1 2 3 4 5 

7 It is important to encourage 
students to use the Internet. 1 2 3 4 5 

8 It is fun to use the Internet. 1 2 3 4 5 

9 Using the Internet makes it 
easier to do my job. 1 2 3 4 5 

10 
When new websites are 
launched, I like to be among 
the first to see them. 

1 2 3 4 5 

11 People at work or school 
expect me to use the Internet. 1 2 3 4 5 

12 When I have access to the 
Internet, I usually use it. 1 2 3 4 5 

13 Using the Internet enhances my 
effectiveness on the job. 1 2 3 4 5 
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14 The Internet is rigid and 
inflexible to interact with. 1 2 3 4 5 

15 
It is easy for me to remember 
how to perform tasks using the 
Internet. 

1 2 3 4 5 

16 People who don’t have email 
addresses are old-fashioned. 1 2 3 4 5 

17 I often use the Internet for 
leisure. 1 2 3 4 5 

18 
I rely on the Internet to 
communicate with friends and 
family. 

1 2 3 4 5 

19 The Internet often behaves in 
unexpected ways. 1 2 3 4 5 

20 Using the Internet increases my 
productivity. 1 2 3 4 5 

21 
There is no need to go to a 
store as long as I can buy the 
same product online. 

1 2 3 4 5 

22 
In the future, the Internet will 
be more important to 
individuals than it is today. 

1 2 3 4 5 

23 
It is easy to use the Internet to 
find helpful guidance in 
performing tasks. 

1 2 3 4 5 

24 

In a business environment, it is 
important to teach every 
employee to use the Internet 
regardless of their rank. 

1 2 3 4 5 

25 
The Internet is the backbone of 
many of today’s business 
organizations. 

1 2 3 4 5 

26 Overall, I find the Internet 
useful in my job. 1 2 3 4 5 

27 
The Internet improves the 
quality of life of those who use 
it. 

1 2 3 4 5 

28 Most companies need the 
Internet to succeed. 1 2 3 4 5 
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29 I often spend my spare time 
browsing the Internet. 1 2 3 4 5 

30 
The Internet allows me to 
accomplish more work than 
would otherwise be possible 

1 2 3 4 5 

31 I frequently make errors when 
using the Internet. 1 2 3 4 5 

32 Interacting with the Internet 
requires a lot of mental effort. 1 2 3 4 5 

33 
In the future, the Internet will 
be more important to 
businesses than it is today. 

1 2 3 4 5 

34 I like to use the Internet to 
watch videos or listen to music. 1 2 3 4 5 

35 Overall, I find using the 
Internet a pleasant experience. 1 2 3 4 5 

36 The influence of the Internet 
will increase over time. 1 2 3 4 5 

37 
I find it easy to recover from 
errors that occurred while I was 
using the Internet. 

1 2 3 4 5 

38 I only use the Internet when I 
have to. 1 2 3 4 5 

39 Overall, I find the Internet easy 
to use. 1 2 3 4 5 

40 Using the Internet gives me 
greater control over my work. 1 2 3 4 5 

41 Using the Internet is one of my 
favorite pastimes. 1 2 3 4 5 

42 Using the Internet saves me 
time. 1 2 3 4 5 

43 Using the Internet is stressful. 1 2 3 4 5 
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44 
Overall, I find the Internet an 
important tool that everyone 
should learn. 

1 2 3 4 5 

45 
Without the Internet, my job 
would be more difficult to 
perform. 

1 2 3 4 5 

46 The Internet is a main part of 
my daily life. 1 2 3 4 5 

47 The Internet supports critical 
aspects of my job. 1 2 3 4 5 

48 
It is necessary to have Internet-
equipped computers in any 
academic institution. 

1 2 3 4 5 

49 I always use the most up-to-
date versions of software. 1 2 3 4 5 

50 I often become confused when 
I use the Internet. 1 2 3 4 5 

51 I find it cumbersome to use the 
Internet. 1 2 3 4 5 

52 I would rather use the Internet 
than the library for research. 1 2 3 4 5 

53 
I find it easy to use the Internet 
to accomplish what I set out to 
do. 

1 2 3 4 5 

54 Interacting with the Internet is 
often frustrating. 1 2 3 4 5 

55 I need to seek help often when 
using the Internet. 1 2 3 4 5 

56 The future of communications 
is in the Internet. 1 2 3 4 5 

57 Most of my colleagues and 
friends use the Internet. 1 2 3 4 5 

58 The Internet is a good 
entertainment tool. 1 2 3 4 5 
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59 
Without Internet knowledge 
and skills, employers will be 
less likely to hire me. 

1 2 3 4 5 

60 
My interaction with the 
Internet is easy for me to 
understand. 

1 2 3 4 5 

61 Without the Internet, it would 
be harder to get things done. 1 2 3 4 5 

62 Using the Internet improves my 
job performance. 1 2 3 4 5 

63 
Using the Internet reduces the 
time I spend on unproductive 
activities. 

1 2 3 4 5 
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APPENDIX B 

DEFINITIONS 

 

Attitude (A) within the context of the theory of reasoned action (TRA): 

A person’s location on a bipolar evaluative or affective dimension with respect to some 

object, action, or event (Fishbein and Ajzen, 1975). 

 

An individual’s positive or negative feelings (evaluative affect) about performing the 

target behavior (Davis et al., 1989). 

 

Attitude strength (S): 

The extent to which an attitude manifests durability or impactfulness or both (Krosnick 

and Petty, 1995). 

 

Behavioral intention (BI): 

The intention to perform a specific behavior (Davis et al., 1993). 

 

A person’s subjective probability that he will perform some behavior (Fishbein and 

Ajzen, 1975). 

 

Intention: 

A person’s location on a subjective probability dimension involving a relation between 

himself and some action (Fishbein and Ajzen,  1975). 

 

Likeability (L): 

The degree to which a person has an affective deviation from indifference toward or 

against a specific technology. 
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Negative technology imprint: 

An acquired predisposition stronger than any attitude, harder to change than any attitude, 

and negatively biasing behavior toward technology-related target objects, as a result of 

the technology’s external characteristics and one’s own experiences 

 

Perceived ease of use (PEOU): 

The degree to which a person believes that using a particular technology would be free of 

effort (Davis, 1989). 

 

Perceived usefulness (PU): 

The degree to which a person believes that using a particular technology would enhance 

his or her job performance (Davis, 1989). 

 

Polarity: 

The orientation of bias of an attitude toward or against a particular technology. 

 

Subjective norm (SN): 

A person's perception that most people who are important to him think he should or 

should not perform the behavior in question (Fishbein and Ajzen, 1975). 
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APPENDIX C 

TAM AND TAM2 

 

Original technology acceptance model (TAM) (Davis, 1989): 

Perceived usefulness (PU): 

1. Without the system, my job would be more difficult to perform.  

2. Using the system gives me greater control over my work. 

3. Using the system improves my job performance.  

4. The system addresses my job-related needs. 

5. Using the system saves me time. 

6. The system enables me to finish tasks more quickly. 

7. The system supports critical aspects of my job. 

8. The system allows me to accomplish more work than would otherwise be possible. 

9. Using the system reduces the time I spend on unproductive activities. 

10. Using the system enhances my effectiveness on the job. 

11. Using the system improves the quality of the work I do. 

12. Using the system increases my productivity. 

13. Using the system makes it easier to do my job. 

14. Overall, I find the system useful in my job. 

 

Perceived ease-of-use (PEOU): 

15. I often become confused when I use the system. 

16. I frequently make errors when using the system. 

17. Interacting with the system is often frustrating. 

18. I need to seek help often when using the system. 

19. Interacting with the system requires a lot of mental effort. 

20. I find it easy to recover from errors that occurred while I was using the system. 

21. The system is rigid and inflexible to interact with. 

22. I find it easy to use the system to accomplish what I set out to do. 

23. The system often behaves in unexpected ways. 

24. I find it cumbersome to use the system. 
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25. My interaction with the system is easy for me to understand. 

26. It is easy for me to remember how to perform tasks using the system. 

27. It is easy to use the system to find helpful guidance in performing tasks. 

28. Overall, I find the system easy to use. 

 

Modified technology acceptance model (TAM2) (Davis, 1989): 

Perceived usefulness (PU): 

1. Using the system in my job would enable me to accomplish tasks more quickly. 

2. Using the system would improve my job performance. 

3. Using the system in my job would increase my productivity. 

4. Using the system would enhance my effectiveness on the job. 

5. Using the system would make it easier to do my job. 

6. I would find the system useful in my job. 

 

Perceived ease-of-use (PEOU): 

7. Learning to operate the system would be easy for me. 

8. I would find it easy to get the system to do what I want it to do. 

9. My interaction with the system would be clear and understandable. 

10. I would find the system to be flexible to interact with. 

11. It would be easy for me to become skillful at using the system. 

12. I would find the system easy to use. 

 

Modified technology acceptance model (TAM2) (Davis et al., 1989): 

Perceived usefulness (PU): 

1. Using the system would improve my job performance. 

2. Using the system in my job would increase my productivity. 

3. Using the system would enhance my effectiveness on the job. 

4. I would find the system useful in my job. 

 

Perceived ease-of-use (PEOU): 

5. Learning to operate the system would be easy for me. 
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6. I would find it easy to get the system to do what I want it to do. 

7. It would be easy for me to become skillful at using the system. 

8. I would find the system easy to use. 

 

Extended technology acceptance model (TAM2) (Venkatesh and Davis, 2000): 

Intention to use: 

1. Assuming I have access to the system, I intend to use it. 

2. Given that I have access to the system, I predict that I would use it. 

 

Perceived usefulness (PU): 

3. Using the system improves my performance in my job. 

4. Using the system in my job increases my productivity. 

5. Using the system enhances my effectiveness in my job. 

6. I find the system to be useful in my job. 

 

Perceived ease-of-use (PEOU): 

7. My interaction with the system is clear and understandable. 

8. Interacting with the system does not requires a lot of my mental effort. 

9. I find the system to be easy to use. 

10. I find it easy to get the system to do what I want it to do. 

 

Subjective norm: 

11. People who influence my behavior think that I should use the system. 

12. People who are important to me think that I should use the system. 

 

Voluntariness: 

13. My use of the system is voluntary. 

14. My supervisor does not require me to use the system. 

15. Although it might be helpful, using the system is certainly not compulsory in my job. 
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Image: 

16. People in my organization who use the system have more prestige than those who do 

not. 

17. People in my organization who use the system have a high profile. 

18. Having the system is a status symbol in my organization. 

 

Job relevance: 

19. In my job, usage of the system is important. 

20. In my job, usage of the system is relevant. 

 

Output quality: 

21. The quality of the output that I get from the system is high. 

22. I have no problem with the quality of the system’s output. 

 

Result demonstrability: 

23. I have no difficulty telling others about the results of using the system. 

24. I believe I could communicate to others the consequences of using the system. 

25. The results of using the system are apparent to me. 

26. I would have difficulty explaining why using the system may or may not be 

beneficial. 
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APPENDIX D 

INTRODUCTION TO THE EXPERIMENT 

 

Thank you for being here. The experiment you are about to participate in is part of my 

work toward a Ph.D. degree in industrial engineering at Texas Tech. Participation in this 

experiment is completely voluntary. If you do not want to participate, you may leave 

now. If you feel uncomfortable answering any specific question, you may skip it. If at 

any time during testing you decide you do not wish to complete the questionnaire, please 

exit the room without disturbing others. You will not be asked to provide your name. Any 

answers you provide will be kept completely confidential and anonymous. The 

questionnaires will be kept in a safe place at all times and will be destroyed after the 

research has been completed. No physical activity is involved in this experiment. You 

will only be asked to fill out a questionnaire. It should take about 30 to 45 minutes to 

complete the session. 

 

Parts of the questionnaire will collect demographic data. You will be asked to provide 

information such as your age, gender, income, and education level. In the remainder of 

the questionnaire, you will answer questions about your experience with computers, the 

Internet, mobile phones, and ATM machines. 

 

The purpose of the questionnaires is not to judge you on your knowledge or skills. The 

answers you provide will be combined with answers from hundreds of other respondents. 

Your responses, as well as everyone else’s, will be data points in a huge database. The 

data will be treated collectively and not individually. No one person’s answers will stand 

out. The best thing you can do to help me run a successful experiment is to answer 

honestly and accurately, and try to remember that you are not being scored on how much 

you know. A scientific theory will be developed based on your responses. Inaccurate 

responses will result in a flawed theory. 

 

Again, thank you for being here and agreeing to participate. 
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APPENDIX E 
COMPLETE QUESTIONNAIRE (NOT RANDOMIZED) 

 
Demographics 
1. What is your age? _________ 
 
2. What is your gender? 
a. Male 
b. Female 
 
3. What is your primary language? 
a. English 
b. Spanish 
c. Other ____________________ 
 
4. What is the highest level of education you have completed? 
a. Grammar school 
b. High school or equivalent 
c. Some college 
d. Bachelor’s degree 
e. Master’s degree 
f. Doctoral degree 
g. Professional degree (MD, JD, etc.) 
h. Other ____________________ 
 
5. What is your current annual income? ______________ 
 
6. Which of the following best describes your role in your organization? 
a. Upper management 
b. Middle management 
c. Junior management 
d. Administrative/support staff 
e. Student 
f. Trained professional 
g. Skilled laborer 
h. Consultant 
i. Researcher 
j. Self-employed 
k. Retired 
l. Homemaker 
m. Other ________________ 
 
 
Computer experience 
7. How many years have you been using computers? If you have never used one, write “0.” 
________________ 
 
8. How would you rate your computer experience level? 
a. No experience 
b. Beginner 
c. Average 
d. Advanced 
e. Expert 
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Computer FOU 
9. How often do you use computers? 
a. Not at all 
b. Less than once a week 
c. About once a week 
d. 2 or 3 times a week 
e. 4 to 6 times a week 
f. About once a day 
g. More than once a day 
 
10. Rate your computer use on the following scale. 
Infrequent [1 2 3 4 5 6 7] Frequent 
 
 
Internet experience 
11. How many years have you been using the Internet? If you have never used it, write “0.” 
________________ 
 
12. How would you rate your Internet experience level? 
a. No experience 
b. Beginner 
c. Average 
d. Advanced 
e. Expert 
 
 
Internet FOU 
13. How often do you use the Internet? 
a. Not at all 
b. Less than once a week 
c. About once a week 
d. 2 or 3 times a week 
e. 4 to 6 times a week 
f. About once a day 
g. More than once a day 
 
14. Rate your Internet use on the following scale. 
Infrequent [1 2 3 4 5 6 7] Frequent 
 
 
ATM experience 
15. How many years have you been using automatic teller machines (ATMs)? If you have never used 
one, write “0.” ________________ 
 
16. How would you rate your ATM experience level? 
a. No experience 
b. Beginner 
c. Average 
d. Advanced 
e. Expert 
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ATM FOU 
17. How often do you use ATMs? 
a. Not at all 
b. Less than once a month 
c. About once a month 
d. 2 or 3 times a month 
e. 4 to 6 times a month 
f. About once a week 
g. More than once a week 
 
18. Rate your ATM use on the following scale. 
Infrequent [1 2 3 4 5 6 7] Frequent 
 
 
Mobile phone imaging experience 
19. How many years have you been using a mobile phone to take pictures? If you have never used 
one for that purpose, write “0.” ________________ 
 
20. How would you rate your experience level using mobile phones to take pictures? 
a. No experience 
b. Beginner 
c. Average 
d. Advanced 
e. Expert 
 
 
Mobile phone imaging FOU 
21. How often do you use mobile phones to take pictures? 
a. Not at all 
b. Less than once a month 
c. About once a month 
d. 2 or 3 times a month 
e. 4 to 6 times a month 
f. About once a week 
g. More than once a week 
 
22. Rate your use of mobile phones for taking pictures on the following scale. 
Infrequent [1 2 3 4 5 6 7] Frequent 
 
 
Internet PU 
23. Using the Internet improves my performance 
(compared with not using it to complete the same 
task). 

Strongly disagree 1 2 3 4 5 Strongly agree 

24. Using the Internet increases my productivity. Strongly disagree 1 2 3 4 5 Strongly agree 

25. Using the Internet enhances my effectiveness. Strongly disagree 1 2 3 4 5 Strongly agree 

26. I find the Internet to be useful. Strongly disagree 1 2 3 4 5 Strongly agree 
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Internet PEOU 
27. My interaction with the Internet is clear and 
understandable. 

Strongly disagree 1 2 3 4 5 Strongly agree 

28. Interacting with the Internet does not require 
a lot of my mental effort. 

Strongly disagree 1 2 3 4 5 Strongly agree 

29. I find the Internet to be easy to use. Strongly disagree 1 2 3 4 5 Strongly agree 

30. I find it easy to get the Internet to do what I 
want it to do. 

Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
Internet SN 
31. People who influence my behavior think that 
I should use the Internet. 

Strongly disagree 1 2 3 4 5 Strongly agree 

32. People who are important to me think that I 
should use the Internet. 

Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
Internet L 
33. I like the Internet. Strongly disagree 1 2 3 4 5 Strongly agree 

34. I find the Internet appealing. Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
Internet S 
35. There is no need to use the Internet if an 
alternative is available. 

Strongly disagree 1 2 3 4 5 Strongly agree 

36. I can’t imagine ever changing my mind about 
the Internet. 

Strongly disagree 1 2 3 4 5 Strongly agree 

37. How likely are you to change your opinion 
about the Internet? 

Very unlikely 1 2 3 4 5 Very likely 

38. How certain are you about your attitude 
toward the Internet? 

Very uncertain 1 2 3 4 5 Very certain 

39. If I received information that is contrary to 
my opinions toward the Internet, I would at all 
costs keep my opinions. 

Strongly disagree 1 2 3 4 5 Strongly agree 

40. I try to avoid using the Internet. Strongly disagree 1 2 3 4 5 Strongly agree 

41. I will rarely use the Internet. Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
ATM PU 
42. Using ATMs improves my performance 
(compared with not using them to complete the 
same task). 

Strongly disagree 1 2 3 4 5 Strongly agree 

43. Using ATMs increases my productivity. Strongly disagree 1 2 3 4 5 Strongly agree 
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44. Using ATMs enhances my effectiveness. Strongly disagree 1 2 3 4 5 Strongly agree 

45. I find ATMs to be useful. Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
ATM PEOU 
46. My interaction with ATMs is clear and 
understandable. 

Strongly disagree 1 2 3 4 5 Strongly agree 

47. Interacting with ATMs does not require a lot 
of my mental effort. 

Strongly disagree 1 2 3 4 5 Strongly agree 

48. I find ATMs to be easy to use. Strongly disagree 1 2 3 4 5 Strongly agree 

49. I find it easy to get ATMs to do what I want 
them to do. 

Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
ATM SN 
50. People who influence my behavior think that 
I should use ATMs. 

Strongly disagree 1 2 3 4 5 Strongly agree 

51. People who are important to me think that I 
should use ATMs. 

Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
ATM L 
52. I like ATMs. Strongly disagree 1 2 3 4 5 Strongly agree 

53. I find ATMs appealing. Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
ATM S 
54. There is no need to use ATMs if an 
alternative is available. 

Strongly disagree 1 2 3 4 5 Strongly agree 

55. I can’t imagine ever changing my mind about 
ATMs. 

Strongly disagree 1 2 3 4 5 Strongly agree 

56. How likely are you to change your opinion 
about ATMs? 

Very unlikely 1 2 3 4 5 Very likely 

57. How certain are you about your attitude 
toward ATMs? 

Very uncertain 1 2 3 4 5 Very certain 

58. If I received information that is contrary to 
my opinions toward ATMs, I would at all costs 
keep my opinions. 

Strongly disagree 1 2 3 4 5 Strongly agree 

59. I try to avoid using ATMs. Strongly disagree 1 2 3 4 5 Strongly agree 

60. I will rarely use ATMs. Strongly disagree 1 2 3 4 5 Strongly agree 
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Mobile phone imaging PU 
61. Using a mobile phone to take pictures 
improves my performance (compared with not 
using them to complete the same task). 

Strongly disagree 1 2 3 4 5 Strongly agree 

62. Using a mobile phone to take pictures 
increases my productivity. 

Strongly disagree 1 2 3 4 5 Strongly agree 

63. Using a mobile phone to take pictures 
enhances my effectiveness. 

Strongly disagree 1 2 3 4 5 Strongly agree 

64. I find using a mobile phone to take pictures 
to be useful. 

Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
Mobile phone imaging PEOU 
65. Taking pictures with a mobile phone is clear 
and understandable. 

Strongly disagree 1 2 3 4 5 Strongly agree 

66. Taking pictures with a mobile phone does not 
require a lot of my mental effort. 

Strongly disagree 1 2 3 4 5 Strongly agree 

67. I find taking pictures with a mobile phone to 
be easy to use. 

Strongly disagree 1 2 3 4 5 Strongly agree 

68. I find it easy to use a mobile phone to take 
pictures. 

Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
Mobile phone imaging SN 
69. People who influence my behavior think that 
I should use a mobile phone to take pictures. 

Strongly disagree 1 2 3 4 5 Strongly agree 

70. People who are important to me think that I 
should use a mobile phone to take pictures. 

Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
Mobile phone imaging L 
71. I like taking pictures with mobile phones. Strongly disagree 1 2 3 4 5 Strongly agree 

72. I find mobile phones with a built-in camera 
appealing. 

Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
Mobile phone imaging S 
73. There is no need to take pictures with a 
mobile phone if an alternative is available. 

Strongly disagree 1 2 3 4 5 Strongly agree 

74. I can’t imagine ever changing my mind about 
taking pictures with a mobile phone. 

Strongly disagree 1 2 3 4 5 Strongly agree 

75. How likely are you to change your opinion 
about taking pictures with a mobile phone? 

Very unlikely 1 2 3 4 5 Very likely 
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76. How certain are you about your attitude 
toward taking pictures with a mobile phone? 

Very uncertain 1 2 3 4 5 Very certain 

77. If I received information that is contrary to 
my opinions toward taking pictures with a 
mobile phone, I would at all costs keep my 
opinions. 

Strongly disagree 1 2 3 4 5 Strongly agree 

78. I try to avoid taking pictures with a mobile 
phone. 

Strongly disagree 1 2 3 4 5 Strongly agree 

79. I will rarely take pictures with a mobile 
phone. 

Strongly disagree 1 2 3 4 5 Strongly agree 

 
 
Perceived importance 
80. Computers are important to me. Strongly disagree 1 2 3 4 5 Strongly agree 

81. The Internet is important to me. Strongly disagree 1 2 3 4 5 Strongly agree 

82. ATMs are important to me. Strongly disagree 1 2 3 4 5 Strongly agree 

83. Taking pictures with my mobile phone is 
important to me. 

Strongly disagree 1 2 3 4 5 Strongly agree 
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APPENDIX F 

EQUATIONS 

 

Theory of reasoned action (TRA) (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975): 

SNABI +=  

ii ebA ∑=  

ii mcnbSN ∑=  

 

BI ≡ behavioral intention 

A ≡ attitude 

SN ≡ subjective norm 

bi ≡ salient beliefs about the consequences of performing a behavior 

ei ≡ evaluation of the consequences of performing a behavior 

nbi ≡ normative beliefs (perceived expectations of specific referent individuals or groups) 

mci ≡ motivation to comply with these normative expectations 

 

Technology acceptance model (TAM) (Davis, 1989): 

PEOUPUBI +=  

 variablesExternal += PEOUPU  

 variablesExternal=PEOU  

 

BI ≡ behavioral intention 

PU ≡ perceived usefulness 

PEOU ≡ perceived ease of use 

External variables ≡ object properties such as menus, icons, mice, and touch screens 
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Technology imprint model (TIM): 

IPEOUPUFOU ++=  

SLI +=  

SLPEOUPUFOU +++=  

 

FOU ≡ frequency of use 

PU ≡ perceived usefulness 

PEOU ≡ perceived ease of use 

I ≡ imprint variable 

L ≡ likeability 

S ≡ attitude strength 

 

TIM with coefficients and error terms: 

FOU = β1 I + β2 PU + β3 PEOU + ε1 

FOU = β4 L + β5 S + β2 PU + β3 PEOU + ε2 

 

β1, β2, β3, β4, and β5 ≡ coefficients 

ε1 and ε2 ≡ error terms 

 

TIM exploratory equations: 

ISNPEOUPUFOU +++=  

SLSNPEOUPUFOU ++++=  

 

FOU ≡ frequency of use 

PU ≡ perceived usefulness 

PEOU ≡ perceived ease of use 

SN ≡ subjective norm 

I ≡ imprint variable 

L ≡ likeability 

S ≡ attitude strength 
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