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ABSTRACT

Since commercial cellular telephone services began in

1983 in the United States, cellular telephones have

proliferated worldwide; however, few academic researchers have

studied why and how cellular telephones are adopted and used

by the general public. Thus, the objective of this study is to

gain a more complete understanding of people's acceptance of

cellular telephones. Two hundred and ninety-three cellular

telephone users from the United States (Hawaii) and South

Korea were surveyed through questionnaires that examined

individuals' demographic and socio-economic characteristics,

perceptions about cellular telephones (the perceived ease of

and apprehensiveness about use of telephones), motivations to

use cellular telephones (extrinsic motivations, intrinsic

motivations and social pressure), and extent of cellular

telephone use.

In particular, this study explored the following

questions:

1. What are the impacts of users' demographic and socio

economic factors, including gender, age, occupation and

income, on their perceptions and social pressure?

2. What are the impacts of users' perceptions on their

extrinsic and intrinsic motivations to use cellular

telephones?

v



3. What are the impacts of the three motivational factors

on use of cellular telephones?

4. Are cultural differences discernible between cellular

telephone users in South Korea and the United States?

These questions were tested using an integrated

theoretical model. The model was developed in this study based

on existing theories of motivation and explained the

relationships between individual characteristics, users'

perceptions, motivations, and the usage of cellular

telephones. This study is one of the first to analyze these

issues theoretically in relation to cellular telephones.

The results of this study confirm that users' perceptions

are significantly associated with their motivations, and that

extrinsic motivations are among the most influential factors

affecting cellular telephone usage. There were significant

differences in perceptions, motivations, and extent of

cellular telephone usage between the u.s. and South Korean

samples. In this regard, culture plays a key role in

technology adoption and use. Managerial and theoretical

implications of this and other results are examined.
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CHAPTER I. INTRODUCTION

1.1 Background

The need to communicate is every human being's basic

instinct. We can assure our survival through communication.

Thus, the telephone, which connects people via long distance,

is one of the most important tools in our lives. In this age

of rapid social change, in which the mobility of the

population has expanded and instant information and increased

efficiency are required for today's fast-paced environment,

cellular telephones play an increasingly powerful role in

social connectivity and will impact every aspect of our lives.

1.1.1 Cellular Telephones in the United States

Since the first large- scale test of cellular mobile

telephone service began in Chicago in 1978 and the start of

commercial service in 1983, the technology has been rapidly

adopted as an important communication tool for both businesses

and individuals worldwide. By 1988, more than 180 cellular

systems served more than one million subscribers in the United

States alone (Newberg, 1989). According to figures published

by the Washington, D.C. - based Cellular Telecommunications

Industry Association (CTIA), 28,000 new customers a day are
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signing up for cellular service across the United States

(Mobile Satellite News, 1995).

In 1994, more than 8 million new customers nationwide

bought cellular telephones, and the total number of U. S.

cellular subscribers increased by 50 percent, compared to the

previous three years (Microwaves & RF, 1995; The Honolulu

Advertiser, 1995; Cellular Marketing, 1992; Telephony, 1992).

There are now more than 25 million U. S. cellular phone

customers, and approximately 60 million Americans are expected

to be subscribing to cellular voice services by the year 2000

(Microwaves & RF, 1995a). In fact, cellular celephones have

taken only ten years to reach approximately 10 percent of the

population in the U. S., while cable television took four

decades to achieve 50 percent household penetration (Newberg,

1989) .

1.1.2. Cellular Telephones in Other Parts of the World

The usage of cellular telephones has rapidly increased in

other areas of the world, too. According to the International

Telecommunication Union, global cellular telephone

subscriberships grew 47% in 1993, and at the end of 1993,

cellular subscribers were 34 million, or approximately 5% of

the 641 million total global telephone access points

(Telecommunications Reports International, 1994).
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Nigel Cawthorne of European Mobile Communications

reported that the total number of cellular subscribers

worldwide approached 50 million at the end of 1994. This

figure was almost a 50% increase over the previous year and as

a result he predicted that there would be 100 million cellular

subscribers within a few years (Mobiles, 1995).

Cellular telephone services were established in South

Korea in 1988. In addition to mobile telephone and pager

services which have been offered and rapidly adopted since

1984, cellular telephones have become very popular among the

general pUblic for various purposes (e.g., business, personal

connection, security and a symbol of high status in society) .

In fact, cellular subscribers have increased by 100 percent

every year since the service has been offered (The Korea

Mobile Telecommunications Corporation, 1994; 1994a).

In mid-1994, Korea's cellular market reached about

560,000 subscribers or 1 percent of the population (Global

Telecom Report, 1994). Also, according to the report of one

executive of the Korea Mobile Telecommunications Corporation,

there were around 960,000 cellular subscribers at the end of

1994, and the number of subscribers reached to 1,690.000 or 3

percent of the population at the end of 1995 (Lee, 1995).

The executive forecasts the possibility of more than 150

percent cellular subscribers increase yearly (Ibid.), and the

Korean Ministry projects more than 10 percent penetration by

the year 2000 (Global Telecom Report, 1994). Korea Mobile

3



Telecommunications Corporation was the only cellular operator

in South Korea until 1995, and the second cellular provider is

expected to begin service by the end of 1995 (Ibid.).

1.2 Statement of Problem

Despite the proliferation of cellular telephones, there

are few academic studies about the forces that influence the

utilization of cellular telephone. Therefore, research which

is guided by theoretical constructs and empirical evidence is

needed to examine why people choose to use cellular

telephones.

The primary objective of this study is to gain a more

complete understanding of what motivates people to use

cellular telephones. This study, in addition to doing this,

will also perform comparative analyses about cellular

telephone usage between two countries -- the United States and

South Korea.

The research questions to be addressed are:

1. What are the combined impacts of demographic factors,

socio-economic factors, users' perceptions about cellular

telephones and motivations to use cellular telephones

(extrinsic motivations, intrinsic motivations, and social

pressure) on usage of cellular telephone technology?

2. What are the impacts of users' demographic and socio

economic factors on their perceptions and social pressure?
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3. What are the impacts of users' perceptions about

cellular telephones on their motivations (extrinsic and

intrinsic motivations) to use cellular telephones?

4. What are the impacts of the following three

motivational factors on usage of cellular telephone

technology: external motivations (e.g. perceived usefulness),

internal motivations (e. g. enj oyment and fun), and social

pressure?

5. Are cultural differences discernible between cellular

telephone users in the United States and South Korea?

1.3 Importance of Research

1.3.1 The Acceptance of New Technology

Igbaria (1994) states "the factors contributing to the

acceptance of new technology are likely to vary with the

technology, the individuals, and the context. More research is

needed to identify these factors." The purpose of the present

study is to develop and test an integrated model of user

acceptance of cellular phone technology. The model is

developed to aid marketing researchers and managers to discern

the factors that influence the use of cellular telephones.

This understanding will assist professionals in predicting

user acceptance of mobile communication technologies in

general.

5



This is one of the first empirical studies regarding the

acceptance of cellular telephones and will provide valuable

information on the important questions of why and how people

accept and use the technology.

1.3.2 Motivational Facto~s for Cellular Telephone Use

As Davis (1993a) reports, the current use of cellular

telephones is no longer limited to the business community but

extends to the general public. This study reports a growing

number of subscribers, both nationwide and in Hawaii, who

report their primary use of the technology is as a safety net

in times of crisis. Empirical confirmations of this factor and

other motivational factors are needed.

1.3.3 Implications of Research

The practical significance of this study is that policy

makers and managers in organizations related to mobile

communication industry will have a better understanding of the

acceptance of mobile communication technologies. This study is

important because its findings will be useful for the emerging

worldwide satellite hand-held phone industry, Personal

Communication Service (PCS) , that will most likely replace

mobile telephones and, later, telephones and portable phones

(Telecommunique Asia, 1994). Experts are now predicting that
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each individual will be able to own a "personal number" for

life, and thus he or she can be located anywhere and still be

connected with others regardless of location or time (Raymond,

1994; news letter, 1995).

Furthermore, this study will develop a comprehensive

profile of cellular telephone users which is essential for

policy makers and marketing researchers because it will help

identify the motivations of early, middle, and late cellular

phone adopters. This information will have important

implications for identifying prospective consumers and

promotional direction.

Moreover, the broadest environmental factor influencing

user behavior is culture, thus, international marketers are

interested in cross-cultural comparisons (Assael, 1981). From

this point of view, the resul ts of this study concerning

cultural differences regarding the use of cellular telephones

will benefit business organizations related to mobile

communications in developing their global marketing

strategies.

1.4 Overview of Dissertation

The objectives of this study are: (1) to examine people's

motivations for using cellular telephones; (2) to determine

the individual variables that affect use; and (3) to perform

7



comparative analyses between two areas in motivations and

usage of cellular telephones.

This dissertation consists of six chapters. Chapter I

with an introduction and statement of the problem provides an

overview of the study.

Chapter II discusses the theoretical foundation for the

user acceptance of new technology based on previous research

with computer technology underpinning the research framework

used in this study. Also, it presents a review of significant

previous research related to motivations and individual

variables affecting cellular telephone use. This review helps

in understanding existing theories related to user acceptance

of a technology and supports the development of the user

acceptance model of cellular telephones.

Chapter III proposes a model of user acceptance of

cellular telephone technology integrating the perspectives

introduced in chapter II. It then describes each of the

concepts outlined in the model and provides insight into the

nature of the relationships between the variables. A series of

hypotheses are proposed that explore why individuals adopt the

cellular technology and how these motivations and perceptions

are linked to the use of the new technology.

Chapter IV reviews the major results and lessons learned

from the pilot study. It then describes the various ways in

which the components of the framework outlined in chapter III

were operationalized for the purposes of the current study.

8



The research method for data collection procedures and the

statistical analysis plan of the research are also described

in detail.

Chapter V focuses on the results of the data analyses.

The statistical methods described in chapter IV are applied to

test the research model and the proposed hypotheses. The

results of those tests are explained in detail. SPSS

(Statistical Package for Social Sciences) is the statistical

package used to analyze the data. Multiple regressions, path

analysis, t-tests, one-way ANOVAs, and ANCOVAs are the primary

analytic technique employed in this stUdy.

Chapter VI presents a discussion of the results from the

statistical analyses and interprets those findings in terms of

the theory outlined earlier. Limitations of the study are

described along with the implications of the findings and

issues for future research. Additionally, contributions of

this study to knowledge are discussed. The chapter presents

also the conclusions.

Finally, the instruments employed in this study and the

results of the pilot study are presented in the appendices.

9



CHAPTER II. LITERATURE REVIEW

This chapter begins by outlining the theoretical

foundation which encompasses the research framework used in

this study. Following that, this chapter describes maj or

previous cellular telephone research which are particularly

relevant to the investigation of human motivation for cellular

telephone usage. The theoretical foundation and the previous

research will be addressed further as the hypotheses are

developed.

2.1. Theoretical Foundation

This study empirically assesses how well the proposed

model predicts and explains usage of cellular telephones

incorporating ideas developed by Management Information

Systems (MIS) researchers and others. Table 1 presents the

main theories and models that structure the theoretical

foundation of this research.

The first of the following studies addresses motivation.

Motivation theorists explore broadly two types of motivation

to perform an activity: extrinsic motivation and intrinsic

motivation. For example, Deci's (1971; 1972; 1975) intrinsic

and extrinsic motivation theory argues that behavior is

determined by intrinsic as well as extrinsic motivation. While

extrinsic motivation persuades actions because of external

10



rewards such as improved job performance or advancement

(Vroom, 1964), intrinsic motivation refers to the performance

of an activity for no explicit reinforcement other than the

pleasure of executing the activity itself (Davis, Bagozzi, and

Warshaw, 1992). Davis et al., (1992) expound that perceived

usefulness is a case of extrinsic motivation, whereas

enjoyment or perceived fun is an instance of intrinsic

motivation.

Table 1. The Main Theories and Models Employed in this Study

Author Theory and Model

Davis (1985) Technology Acceptance Model (TAM)

Deci (1975) Intrinsic and Extrinsic
Motivation Theory

Fishbein and Ajzen Theory of Reasoned Action (TRA)
(1975)

Igbaria (1993) User Acceptance Model of
Microcomputer Technology

Igbaria (1994) Motivational Model of
Computer Usage

Rogers (1962; 1983) Diffusion of Innovation-Decision
Process Model

Vroom (1964) Study of the Motivational Bases
of Work

From this point of view, people will use a product

because the usage is enjoyable (intrinsically motivating) and

because it offers external rewards (extrinsically motivating) .

Malone (1981) has applied this assumption to the design of

8njoyable computer games to develop a new theory of

intrinsically motivating instruction. Related to extrinsic
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motivation, Vroom (1964) elucidates that people are commonly

supported for good job performance by external rewards such as

raises, promotional opportunities, and bonuses within an

organizational context.

The decision of an innovation adoption will depend on

people's motivation. Motives are general inclinations of a

behavior or an activity. Rogers (1962; 1983; 1995) argues that

the adoption process (innovation-decision process) is similar

to learning and other types of decision making in his

diffusion of innovation-decision process model. He interprets

that the process is one type of decision making and the mental

process through which an individual passes from first hearing

about an innovation (from first knowledge of an innovation) to

final adoption (to making an attitude toward the innovation).

Specifically, Rogers describes that the process consists

of five stages from initial information of an innovation, to

forming an attitude toward the innovation, to a decision to

adopt or reject, to implementation of the new idea, and to

confirmation of the decision. He explains that this process is

similar to stimUlus-response process in learning theory. He

defines the stages of the adoption process as awareness,

interest, evaluation, trial and adoption.

Similarly, Wilkening (1953) also delineates that the

adoption process is constituted of learning, deciding, and

acting over a period of time in his study regarding the

process of decision-making for the acceptance of new
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technologies. Specifically, his model consists of four steps

from initial knowledge about the innovation, to acceptance of

the innovation as a good idea, to acceptance of the innovation

on trial basis, and to adoption of the innovation.

Comparably, Fishbein and Ajzen's (1975; Ajzen and

Fishbein 1980) theory of reasoned action (TRA) illustrates the

process of people's action with the causal connections between

the components: beliefs, attitudes, intentions, and behavior.

The theory is an especially well-researched intention model

that has proven successful in predicting and explaining

behavior across a wide variety of domains. The model is

concerned with the determinants of actual intended behavior.

It rationalizes that the behavior is determined by behavioral

intention that is corporately determined by the person's

attitude toward behavior and subjective norm concerning the

behavior.

According to TRA, the attitude toward a behavior is

determined by the person's beliefs that the behavior leads to

certain outcomes and the evaluations of these outcomes, and

the subjective norms are determined by the person's normative

beliefs that influential others consider that he/she should

perform (or not perform) the behavior and one's motivation to

comply. The subjective norms refer to the social pressure that

is exerted on the person to perform or not perform the

behavior.

13
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Davis (1985) adapted the TRA model and introduced the

technology acceptance model (TAM), which is specifically meant

to explain computer usage behavior. The TAM used TRA as a

theoretical foundation replacing its attitudinal determinants,

with distinct two variables - - perceived ease of use and

perceived usefulness. Similar to TRA, TAM theorizes that

actual computer usage is determined by behavioral intention to

use, but differs in that the intention is jointly determined

by the person's attitude toward using the system and perceived

usefulness. The attitude is also jointly determined by

perceived usefulness and perceived ease of use, and the

perceived ease of use influences perceived usefulness.

Thus, the perceived usefulness and perceived ease of use

are distinct but related factors, and both are affected by

various external variables. In addition, Davis, Bagozzi, and

Warshaw (1992) examined insights of the user acceptance of

computer technology with two motivations: perceived usefulness

and enjoyment. They described that both perceived usefulness

and enjoyment had significant effects on intentions to use an

application program (word processing), and the two motivation

moderated the effects of ease of use and quality on

intentions.

Igbaria's (1993) user acceptance model of microcomputer

technology acceptance was developed primarily based on the

TAM. Furthermore, his motivational model of computer usage

(1994) extended previous research by bringing together TAM and
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other models, and by investigating the network of multivariate

relationships among the external factors (individual skills,

organizational support and social factors), the perceived

complexity, the motivational factors (perceived usefulness,

joy/fun and subjective norms), and the actual system use among

professionals and managers.

Specifically, the study integrated existing theories of

motivation and attitude (e.g., the work of Davis (1985; 1989),

Davis, Bagozzi, and Warshaw (1992), Deci (1975), Fishbein and

Ajzen (1975; Ajzen and Fishbein, 1980) and Vroom (1964» as

the theoretical background to examine three main motivations

affecting technology acceptance. As the result, the study

identified three motivators: intrinsic motivator, i.e.,

enjoyment and fun; extrinsic motivator, i.e., usefulness or

value, and social pressure.

In summary, Igbaria's motivational model of computer

usage (1994) was found to be not only much simpler and easier

to use, but also a more powerful model in predicting the

determinants of user acceptance of computer technology when

compared to the TAM and other models. This study mainly adapts

the motivational model to the context of cellular telephone

technology with other theories that were reviewed above as the

theoretical framework to develop-and test the user acceptance

model of cellular telephone technology in this dissertation.
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2.2. Previous Research on the Cellular Telephones

Most studies of cellular telephones focus on the uses of

the technology for business; for example, previous research

has found most mobile conununicators have to deal with business

on the road, changing time schedules, making appointments, or

serving urgent needs of clients. Hence, most considerations of

cellular telephone use problems focus on the question of

utility and are related to task attributes. Less thought is

given to an individual's intrinsic motivation and perception

of social pressure in accepting cellular telephone technology.

However, many people accept cellular telephones not just as a

practical tool, but also as a source of pleasure or as a

result of social pressure (Kwon, 1994; Davis, 1993a).

Davis' study (1993a) about the social impact of cellular

telephones reports that cellular telephones are useful for

maintaining interpersonal relationships, i.e., binding family

ties and providing constant connectivity, and are a powerful

medium for decision making. The Davis study also identified

the motivations for early adoption of cellular telephones as

internal factors (such as gaining social status or exploring

new "toys") and external factors (such as job requirements or

potential for career advancement) .

Furthermore, a survey of cellular subscribers in the U. S .

(Teleconununications Reports, 1995) found that nearly two

thirds of the survey respondents subscribed to cellular
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services for personal uses rather than business uses. Another

study (James, 1992) also reports cellular telephones have

rapidly become an important business tool and are expanding to

include personal use. Reasons for such expansions include the

growing realization that cellular telephone can make life

safer, less stressful, and more productive. The study suggests

that in areas where long commutes are common, a cellular

telephone can allow this commuting time to be used for

business or other needs.

Related to reduced stress by usage of mobile

communication network, Bucel (1978) deduced that mobile

Citizens Band Radio users experienced less driving stress. A

study by Tannenbaum (1991) also found that people's main

purpose of cellular telephone use was to exercise more control

over their work and home environments.

In addition, a study of diffusion of cellular telephones

by Hsu (1992) defined two key task attributes related to

mobile users' professions as autonomy and dealings with

others. The DGT research proj ect (Directorate General of

Telecommunications, 1989) concentrated on potential adopters'

needs and found that the convenience of being in touch while

out on business was the most important reason for cellular

telephone use in Taiwan.

Moreover, studies from NABER (The National Association of

Business and Educational Radio) focused on types of

professions and the specific tasks accomplished by mobile
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communications (Hershey & Shott, 1978). A NABER study found

the professions of mobile users commonly included medical,

transportation, construction, manufacturing, communications

and wholesale trade professions (ibid.). One of the studies

also found that users' business increased while driven mileage

decreased through the use of mobile communications. Another

study by Ling (1990) of cellular phones found that users were

movie stars, singers, doctors, top executives, stock brokers,

and criminals.

CTIA (The Cellular Telecommunication Industry

Association) has determined that the typical cellular user in

the U.S. is a male executive, middle manager or owner of a

small business (sales, real estate, and service), around forty

years of age (Sextro, 1990). Hsu (1992) also revealed cellular

adopters were more likely to be males in their thirties with

high incomes and who were owners of small- or large

businesses. Carter-Lome (1992) found that the four most

typical occupation groups of subscribers were

contractors/builders, sales executives, and professionals

(Le., doctors, attorneys, medical professionals), followed by

real estate agents.

Finally, an article in The Honolulu Advertiser (June 4,

1995, p. F1) reports that many people use cellular telephones

for reasons of emergency, security, safety, and convenience.

The article states that women, especially, use cellular
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telephones when they go out at night and thus gain added

security and freedom.

2.3 Summary

Although the previous research on cellular telephones

provide insights into the uses of the technology, most of the

studies are not based on a theoretical foundation. They study

the specific purpose of cellular telephone usage rather than

human motivation in general. They focus only on reasons for

cellular telephone use and do not study the relationship

between user motivation, perception and impacts of external

determinants.

Thus, the present study intends to extend previous

research based on a theoretical foundation by comparing the

influence of the three motivational factors (i.e., perceived

usefulness, enjoyment, and social pressure) on cellular

telephone use. Further, this study investigates and integrates

the effect of mediated factors (perceived ease of use and

apprehensiveness about telephones) on motivation.
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CHAPTER III. RESEARCH FRAMEWORK

This chapter will introduce a research model which

provides an integrative view of the variables of interest to

this study. The model is illustrated in Figure 1. The

discussion continues by presenting the definitions of the

variables in the model and the previous research findings

related to the variables. This chapter will also present the

research hypotheses based on the previous research.

3.1. Research Model

This study proposes a model which predicts and explains

usage of cellular telephones. Figure 1 presents the model of

user acceptance of cellular telephone technology examined in

this study. A review of the relevant literature suggests that

user acceptance of new technology is affected directly and/or

indirectly by (1) independent variables (e. g . individual

characteristics); (2) perceived ease of use; (3) extrinsic

motivations (e.g. perceived usefulness); (4) intrinsic

motivations (e.g. enjoyment/fun); and (S) social pressure.

Apprehensiveness about cellular telephones is found to be an

important moderating variable for usage, thus will be added to

the model.
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3.2 Independent Variables

Independent variables in this study are the cellular

telephone users' characteristics including demographic factors

and socio-economic factors such as gender, age, occupation,

and income. Many literature discuss that the individual

characteristics are among the factors that influence the user

perceptions and motivations to use a technology. For instance,

the studies of innovation diffusion examine the

characteristics of innovation adopters (Rogers, 1983), and the

research of MIS success analyzes the link between individual

differences and MIS use (Zmud, 1979).

3.2.1 Demographic Factors

Individual differences (e.g. gender, age, education, and

professional orientation) have been reported to play an

important role in the eventual success of MIS (Zmud, 1979).

Demographic variables were also found to be related to

communication technology usage, and thus, are important in

developing marketing strategies (Assael, 1981).

In additional, research on traditional telephone usage

suggests that women make more social calls and talk longer on

the telephone than men (Staple, 1994; Moyal, 1992; Rakow,

1992; Pool, 1983; Maddox, 1977; Oakley, 1974). This suggests

that gender differences may also play a part in determining
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cellular telephone usage. Studies of cellular telephones

confirm these gender differences (Davis, 1995; Davis, 1994;

Kwon, 1994; Hsu, 1992; Tannenbaum, 1991). For example, many

young women carry cellular telephones for "safety and

security, II compared to men whose primary motivation is

receiving instant information. It is also reported that women

make far fewer business-related calls than men. According to

Sextro (1990), the female: male ratio was 4% : 96% in 1987,

and 10% : 90% in 1990. However, one carrier estimates that 40%

of cellular users will be women (Sextro, 1990).

3.2.2 Socio-Economic Factors

Yaverbaum and Culpan (1990) found that differences in

perceived job motivation can be traced to user factors such as

task and education. Similarly, Assael (1981) identified

social class as an important environmental component for

marketers. In an analysis of the diffusion research, Rogers

(1983) found that early adopters of an innovation have higher

socioeconomic status than later adopters. An individual's

status is indicated by such variables as income, possession of

wealth, and occupational prestige, etc., and may define the

power of the individual.

Several studies (Shields and Dervin, 1994; Dordick et.

al., 1992) have reported results indicating that social and

economic status is related to traditional telephone usage.
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Many studies of cellular telephones (Kwon, 1994; Carter-Lome,

1992; Hsu, 1992; Sextro, 1990; Ling, 1990; Hershey et al.,

1978) have also found links between socioeconomic status and

telephone usage. For instance, one survey (Telecommunications

Reports, 1995) found that more than 25 percent of households

with incomes of more than $30,000 in the u.s. have a cellular

telephone.

3.3 Moderating Variables (Users' Perceptions)

3.3.1 Perceived Ease of Use

Perceived ease of use is defined as "the degree to which

a person believes that using a particular system would be free

of effort" (Davis, 1989). It refers to the extent to which the

prospective user expects the target system to be functional

without extra endeavor. Tornatzky and Klein (1982) found that

complexity, compatibility, and relative advantage have the

most consistent and significant relationships across a broad

range of innovation types.

Complexity, defined by Rogers (1962; 1983; 1995) as "the

degree to which an innovation is perceived as difficult to

understand and use," parallels perceived ease of use quite

closely in the opposite direction. Rogers induces from his

research "the complexity of an innovation, as perceived by

members of a social system, affects its rate of adoption."
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3.3.2 Apprehensiveness about Telephones

Apprehensiveness about telephones refers to a learned

fear of the telephone(s) (Dordick, et al., 1992). It refers to

having an anxiety of using telephones. The concept of

apprehensiveness about telephones is similar to the term

"computer avoidance" (Moore, 1989) that results in individuals

avoiding use of computers and includes apprehension about

using computers.

Related to the concept of telephone apprehension,

Marshall Mcluhan (1964) labeled the telephone an "irresistible

intruder in time and space." Similarly, Mitchell (1984) notes,

liThe event of a ringing telephone is an intrusion into

personal privacy and individual predictability." Pool (1983)

also describes that the telephone will be highly intrusive

into domestic peace. However, compared to the researchers who

see the negative aspects of the telephone in terms of privacy,

Pool (1983) views the telephone as increasing privacy in some

ways, and decreasing it in other ways.

Studies by Dordick et al., (1992) and Singer (1981)

report on anxieties generated by the telephone. Dordick et al.

(1992) found in their study regarding telephone privacy that

a quarter of his research respondents reported periodic use of

call avoidance strategies such as turning the ringer off,

screening calls with an answering machine and just letting the

phone ring without answering it. They state that people who
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enjoy the telephone are more heavy users of call avoidance

strategies, and especially favor turning off the telephone

ringer to avoid unwanted calls. Shields et al., (1994) and

Williamson (1993) also found that people perceived the

telephone as an unimportant tool in their lives when phone

calls were intrusive.

Furthermore, in his medical study, Babbitt (1991) reports

about 'telephone phobia' which refers to a disruptive behavior

induced by telephone usage. With the self-efficacy theory,

Bandura and his associates (Bandura, 1977; 1982; Bandura &

Schunk, 1981) have demonstrated the role of self-efficacy

(i.e., the belief that one is able to master a particular

behavior) in phobias.

3.4 Moderating Variables (Users' Motivations)

Extrinsically motivated behavior is motivated by a

person's need for external rewards such as how useful the

technology would be (Igbaria, 1994). On the other hand, Deci

(1975) defined intrinsically motivated activities as "ones for

which there is no apparent reward except the activity itself. II

Intrinsically motivated behavior is behavior which is

motivated by a person's need for feeling competent and self

determining in dealing with his environment (Deci, 1975).

Behavior in this study refers to cellular telephone usage.

These individuals are likely to accept cellular telephone
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technology because the usage is enjoyable and fun, or reduces

stress and anxiety. Social pressure is a term used to describe

the motivation of individuals who may use cellular phones

because they believe they will be perceived by others as

socially advanced.

Igbaria's motivational model which examined the factors

affecting individuals' decision to accept or reject the

computer technology found that extrinsic motivation (perceived

usefulness) is the most influential factor affecting the

acceptance of the technology, followed by the 'enjoyment and

fun' and 'social pressure' factors (Igbaria, 1994). The work

of Davis (1989) and Davis et al. (1992) also suggests that

perceived usefulness, fun and enjoyment, and social pressure

are the principle motivators for accepting or rejecting a new

technology.

3.4.1 Extrinsic Motivations (e.g., Perceived Usefulness)

Perceived usefulness is defined as "the prospective

user's subjective probability that using a specific

application system will increase his or her job performance"

(Davis, 1989). It has been determined that user acceptance of

computer systems is driven to a large extent by perceived

usefulness. Perceived usefulness influences users' acceptance

of systems due to the reinforcement value of outcomes. The MIS
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literature reports that perceived usefulness is positively

associated with system usage (Igbaria, 1994).

According to Rogers (1983;1986), relative advantage and

compatibility are two important attributes of innovations that

affect adoption. He suggested a number of subdimensions of

relative advantage such as the degree of economic

profitability, a decrease in discomfort, and savings in time.

A study by Tannenbaum (1991) found that people perceive the

relative advantages of cellular phones when they use the

phones primarily to exert more control over their work

environment and to manage their family responsibilities.

Related to compatibility, Hsu (1992) found cellular adopters

had more opportunities to deal with others than did non

adopters.

3.4.2 Intrinsic Motivations (e.g., Enjoyment)

Intrinsic motivations refer to the performance of an

activity for no apparent reinforcement other than the process

of performing the activity per se (Igbaria, 1994). Malone

(1981) uses the term "intrinsically motivating" to describe

the activities that people engage in, which are not for

receiving some external reward such as money or status.

Deci (1975, p.23) describes "people seem to engage in the

activities for their own sake and not because they lead to an

extrinsic reward ... the person is deriving enjoyment from the
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activity." Perceived fun and enjoyment is an example of

intrinsic motivations in studies of the acceptance of computer

technology (Igbaria, 1994; Davis, et al., 1992).

The studies of traditional telephones also report that

isolation reduction and enjoyment are important motivations

for telephone use (Singer, 1981; Dordick et al., 1992).

Previous research suggests that telephones reduce loneliness

and anxiety, promote a sense of security and well being,

increase social interactions, and maintain cohesion within

family and friendship groups (Williamson, 1993; Rakow, 1992;

Pool, 1983; Aronson, 1971). Pool (1977) states that the

telephone has no deleterious effects, rather it adds to human

freedom and choice of action. Cherry (1977) states that

phoning is as natural as t~lking; thus, a conversation through

the telephone reinforces the sense of our existence.

3.4.3 Social Pressure

Social pressure includes the motivations of individuals

with strong beliefs who think they should use cellular

telephones for cbtaining a higher social status, or a more

important position in their society. The study of

microcomputer usage by Igbaria (1994) reports that social

norms have significant effects on system usage.

In this study, social norms include those motivations

that persuade individuals who do not use the technology to use
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it if peers or other people whose beliefs may be important to

them think they should use the technology. Rogers (1962; 1983)

also indicates the importance of norms on the rate of the

diffusion of innovations, and argues that norms motivate the

diffusion of new ideas. He defines a norm as "the most

frequently occurring pattern of overt behavior for the members

of a particular social system."

He states one of the important motivations for almost any

individual to adopt an innovation is the desire to gain social

status. He argued that for certain innovations, the social

prestige that the product conveys to its user is almost the

sole benefit that the adopter receives. In addition, Rogers

(1983) found that human beings learn from others and then

imitate, and this social learning usually arises in diffusion

networks of an innovation.

He argues that the opinion leader who influences other

people's attitudes is a social model whose innovative behavior

is imitated by other members of the society. Similarly,

Bandura (1977) argues that diffusion is driven by the process

of social learning, i.e., modeling and imitation of peers and

near-peers who have previously adopted a new idea.
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3.5 Dependent Variables

3.5.1 Extent of Cellular Telephone Usage

Dependent variables of this study are the extent of

cellular telephone usage. The three indicators are the number

of calls made on and received from a cellular telephone daily,

the length of calls: the amount of time spent talking on the

cellular telephone, and the number of calls with various

calling partners (personal - spouse, family members, and

personal friends; work related - colleagues and people related

to business or profession) .

3.6 Hypotheses

The objective of this study is to explore the impacts of

individual factors, users' perceptions about cellular

telephones and motivations to use cellular telephones on usage

of cellular telephones. Specific relationships among research

variables investigated in this study are detailed in this

section. Table 2 presents a summary of maj or hypotheses

derived from the literature review discussed in chapter II.
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Table 2: Preview Summary of Hypotheses to be Examined

H1: Users' perceptions (perceived ease of use and
apprehensiveness about telephones) will differ based on
differences in demographic variables (gender and age) and
socio-economic variables (occupation and income).

H2: Users' motivations (extrinsic and intrinsic
motivations) to use cellular telephones will differ based
on differences in users' perceptions (perceived ease of
use and apprehensiveness about telephones) .

H3 : Social pressure to use cellular telephones will
differ based on differences in demographic variables
(gender and age) and socio-economic variables (occupation
and income) .

H4: Usage of cellular telephones will differ based on
differences in the three motivations (extrinsic
motivations, intrinsic motivations, and social pressure).

H5: Different categories of adopters will be affected
differently by individual characteristics (age and
income) and users' motivations.

H6: Users' perceptions (perceived ease of use and
apprehensiveness about telephones), users' motivations to
use cellular telephones (extrinsic motivations, intrinsic
motivations, and social pressure), and usage of cellular
telephones will differ based on differences in
nationality.

3.6.1 Users' Perceptions

Perceived ease of use, a component of the self-efficacy

theory developed by Bandura (1982), suggests that the easier

a system is to interact with, the greater should be the user's

sense of efficacy (Bandura, 1982) and personal control

(Lepper, 1985). Efficacy is thought to operate autonomously

from instrumental determinants of behavior (Bandura, 1982),

and influences motivation due to inborn drives for competence

and self-determination (Bandura, 1982; Deci, 1975). Efficacy

32



is one of the major factors theorized to underlie intrinsic

motivation (Bandura, 1982; Lepper, 1985).

Related to perceived ease of use, Davis (1995) reported

that most survey participants in her study were not

considerably aware of the details of their cellular telephone

subscription services received from their service providers.

Manufacturers and carriers of cellular phones also are

concerned about the perception -- perceived ease of use -

when they set more functionality such as a short messaging

service, paging capability, and phone book into a phone. One

top executive at a carrier company discusses that the

challenge for manufacturers and carriers is that they need to

make all of these services easy to use. He argues that a

telephone should not have a lSD-page user manual (Microwaves

& RF, 1995b).

On the other hand, related to the perception of

apprehensiveness about telephones, in her study of attitudes

toward cellular telephones, Kwon (1994) found that the heavy

users of the technology (for example, realtors) were the least

positive about cellular telephones, compared to other

occupations such as professors, doctors, and construction

people. These results suggest that heavy users might sometimes

reach a point where having a cellular telephone is more of an

intrusion than an advantage.

Davis (1993; 1994) found also cellular telephones can

provide stress through over-protectiveness and result in a
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total lack of private time. Building on previous work,

apprehensiveness about telephones in this study is defined

conceptually as the tendency of an individual to be uneasy,

apprehensive, or fearful when the telephone rings interrupt

his or her life in general.

It is hypothesized that users' perceptions will function

as antecedents of both extrinsic and intrinsic motivation in

this study. Specifically, because perceived ease of use and

apprehensiveness about telephones represent two distinct

sources of information relevant to feelings of self-efficacy,

competence, and self -determination, which are key determinants

of intrinsic motivations, they will have a positive effect on

intrinsic motivations (Lepper, 1985; Bandura, 1982; Bandura &

Schunk, 1981; Deci, 1975).

The hypotheses concerning users' perceptions are as

follows:

Hl: Users' perceptions (perceived ease of use and
apprehensiveness about telephones) will differ based on
differences in demographic variables (gender and age) and
socio-economic variables (occupation and income).

Hla: Perceived ease of use will differ based on
differences in gender.

Hlb: Perceived ease of use will differ based on
differences in age.

Hlc: Perceived ease of use will differ based on
differences in occupation.

Hld: Perceived ease of use will differ based on
differences in income.
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Ble: Apprehensiveness about telephones will differ based
on differences in gender.

Blf: Apprehensiveness about telephones will differ based
on differences in age.

Blg: Apprehensiveness about telephones will differ based
on differences in occupation.

Bih: Apprehensiveness about telephones will differ based
on differences in income.

3.6.2 Users' Motivations

Related to extrinsic motivations to use telephones,

utility (the view that the telephone and its services are a

means of achieving efficiency, e.g., for shopping and

information seeking) was found to be the main motivation for

fixed telephone use (Williamson, 1993; Dordick et al., 1992).

Other studies (Shields et. al., 1994; Pool, 1983; Singer,

1981) also reported that utilities such as emergency use,

convenience, time savings, increased job mobility and

productivity were major advantages of the telephone.

Specifically, related to the concept of utility, Rakow (1992)

characterizes "the telephone is symptom, possibility, weapon,

companion, tool, and lifeline." The studies of cellular

telephones (Kwon, 1994; Davis, 1993; James, 1992; Hsu, 1992;

Tannenbaum, 1991) also report that the primary function of

cellular telephones is utility.

On the other hand, related to intrinsic motivations, the

studies (Davis, 1995; Davis, 1993; James, 1992) found that
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cellular telephones are good for reducing anxiety in such ways

as feeling more secure when traveling late at night, keeping

in touch with children, or exploring new "toys." Tannenbaum

(1991) also reported that safety and security which are gained

from cellular telephones use are important for both men and

women. Additionally, the GTE 1994 Annual Report emphasized the

intrinsic benefits of cellular telephones such as convenience,

freedom and security.

The hypotheses concerning extrinsic motivations and

intrinsic motivations are as follows:

H2: Motivations (extrinsic and intrinsic motivations) to
use cellular telephones will differ based on differences in
users' perceptions (perceived ease of use and apprehensiveness
about telephones).

H2a: Extrinsic motivations to use cellular telephones
will differ based on differences in perceived ease of use.

H2b: Extrinsic motivations to use cellular telephones
will differ based on differences in apprehensiveness about
telephones.

H2c: :Intrinsic motivations to use cellular telephones
will differ based on differences in perceived ease of use.

H2d: :Intrinsic motivations to use cellular telephones
will differ based on differences in apprehensiveness about
telephones.

Many communication studies (e.g., Daft and Lengel, 1990;

Schmitz and Fulk, 1991) explicate that an individual's

attitude and values are modeled in important ways by the

social world in which that individual resides, and social
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influence of colleagues has extensive effects when individuals

evaluate and utilize new communication technologies.

Related to cellular telephones, Davis (1993a) found that

gaining social status is one of the motivations for early

adoption of cellular telephones. Sextro (1990) also described

that "achievers" were successful business professionals who

looked at cellular telephones as "symbols of achievement."

Additionally, one study of people's media gratifications

recognized that individuals' expectancy values which determine

gratifications sought are affected by social factors

(Palmgreen, 1984).

The hypotheses concerning social pressure are as follows:

H3: Social pressure to use cellular telephones will
differ based on differences in demographic variables (gender
and age) and socio-economic variables (occupation and
income).

H3a: Social pressure to use cellular telephones will
differ based on differences in gender.

H3b: Social pressure to use cellular telephones will
differ based on differences in age.

H3c: Social pressure to use cellular telephones will
differ based on differences in occupation.

H3d: Social pressure to use cellular telephones will
differ based on differences in income.
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The hypotheses concerning motivations and usage are as

follows:

H4: Usage of cellular telephones will differ based on
differences in the three motivations (extrinsic motivations,
intrinsic motivations, and social pressure).

H4a: Usage of cellular telephones will differ based on
differences in extrinsic motivations.

H4b: Usage of cellular telephones will differ based on
differences in intrinsic motivations.

H4c: Usage of cellular telephones will differ based on
differences in social pressure.

3.6.3 Category of Adopters

Sextro (1990) describes "early adopters" and "early

majority" as customers who first venture into a new market.

"Late majority" applies to those who follow in the tracks of

friends and business associates. Rogers (1983; 1995) defines

as diffusion, "the process by which an innovation is

communicated through certain channels over time among the

members of a social system."

With this assumption, he proposed a method of classifying

adopters of an innovation by dividing the normal adopter

distribution into categories based on its mean and standard

deviation. The average length of the innovation-decision

period for the four adopter categories was analyzed thus:

early adopters adopted new products in 0.55 years; early
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majority in 1.14 years; late majority in 2.34 years; and

laggards in 4.65 years.

Additionally, drawing on the work of Rogers (1983) and

Assael (1981), Brancheau and Wetherbe (1990) determined

spreadsheet software adopter categories in his study.

Specifically, innovators adopted the software in 1979-1980,

and comprised 3.6 percent of the sample, where as the early

majority adopted it in 1983-1985, and were 33.6 percent of the

sample, based on year of adoption.

Consumer adoption of new technologies and services

typically follows a top-down pattern (Newberg, 1989). More

affluent, better educated consumers are the first to try a new

technology or service--not only because they have more money

to spend, but because their entrepreneurial lifestyles prompt

them to be early adopters.

Rogers (1961), Assael (1981), and Brancheau et al. (1990)

found that younger age identified with innovativeness and

earlier adopters of an innovation were younger than later

adopters. The late majority may adopt the new product, but

only because of both an economic necessity and increasing

network pressures (Rogers, 1983). Rogers (1962) reports that

individual influence from peers is more significant for

relatively later adopters than for earlier adopters.
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The hypothesis concerning category of adopters is as

follows:

us: Different categories of adopters will be affected
differently by individual characteristics (age and income) and
users' motivations (extrinsic motivations, intrinsic
motivations, and social pressure) to use cellular telephones.

USa: Earlier adopters will be younger in age.

USb: Earlier adopters will have higher social status than
later adopters.

USc: Users' motivations to use cellular telephones will
be differed based on different categories of adopters.

3.6.4 Cultural Factors based on Nationality

3.6.4.1. Culture

Culture is an important determinant of technological

adoption and use, as Straub (1994) has shown in his

examination of cultural differences in technology use between

Japan and the United States. Straub found that while the two

cuItures were not radically different when utilizing the

traditional telephone, they did differ in terms of e-mail and

fax use: the Japanese utilized faxes extensively, while u.s.

companies tended to use e-mail more often. Ho, Raman, and

Watson (1989) also found that cultural differences between

Asiatic and Western cultures can be pronounced in the use of

group support systems.
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In this study, South Korea and the United States were

chosen as examples of an Asian and a Western nation for

exploring the effects of culture on adoption of cellular

telephones. South Korea differs from the U.S. on all four of

Hofstede's cultural dimensions uncertainty avoidance,

individualism, power distance, and masculinity (Hofstede 1991;

1984; 1984a; 1980). Among these, power distance and

individualism have the most direct bearing on adoption and use

of cellular telephone technology, and, therefore, are the

dimensions that will be discussed in this study.

For the concept of power distance, Hofstede (1991, 1980)

explains human inequality in every society. He states that

inequality can occur in areas such as social status and

prestige, wealth, occupation, and power; different societies

put different weights on these areas. According to Hofstede

(1980), if different cultures can be shown to maintain

consistently different power distances in hierarchies, the

power distance norm can be used as a criterion for

characterizing cultures.

In Hofstede's (1984) empirical data, South Korea ranked

27th among 50 countries in accepting that power in societies

is distributed unequally, compared to America's ranking of 16.

South Koreans tend to feel the social gap regarding social

status, prestige and wealth much more than Americans.

Hofstede (1984) defines individualism as "a preference

for a loosely knit social framework in society wherein
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individuals are supposed to take care of themselves and their

immediate families only." In contrast, he states that

"collectivism stands for a preference for a tightly knit

social framework in which individuals can expect their

relatives, clan, or other in-group to look after them in

exchange for unquestioning loyalty." South Korea clearly

differs from the U.S. with respect to individualism as it

ranked 11th of 50 countries, compared to the U.S.'s ranking of

50 (Hofstede, 1984). The people of South Korea like the sense

of being in close touch with others such as family, friends

and colleagues.

3.6.4.2 Media Choice Theories

Telephone communication is an information-rich channel

because it can convey a wide variety of social cues to the

listener, and feedback capability is fast (Sproull and Kiesler
.

1986; Daft and Lengel, 1984). The telephone has been found to

be high in social presence in terms of "the degree to which a

medium permits users to experience others as being

psychologically present" followed by face-to-face

communication (Fulk, Steinfield, Schmitz, and Power, 1987;

Short, Williams, and Christie, 1976).

Similarly cellular telephones being extensions of regular

phones can be considered an information-rich and high social

presence channel. Moreover they are a tetherless personal
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communication tool in that people can be reached anytime and

anywhere without being tied to one place.

Given the differences of Hofstede's cultural dimensions

(power distance and individualism) , and given the

characteristics of cellular telephones based on the media

choice theories (information richness theory and social

presence theory), it is reasonable to conclude that the people

of South Korea will use cellular telephones, because of more

social pressure and more intrinsic motivations than Americans.

Additionally, cellular services began in 1986, and now

the penetration of cellular telephones is approximately 16

percent in Hawaii (Yoshina, 1995). Compared to this, in South

Korea cellular telephone services were established in 1988,

and presently only about 3 percent of the population uses

cellular telephones (Lee, 1995). Thus, it is also assumed that

people's perceptions about cellular telephones are different.

Moreover, the prices of cellular telephone use between

the two areas are basically different. The activation fee is

only 25 dollars in Hawaii, compared to approximately 900

dollars in South Korea. Also, the minimum basic monthly access

fee is ten dollars in Hawaii, and about 30 dollars in South

Korea1 • Airtime rate is also different (e. g., ninety cents per

1 In Hawaii, the price of the monthly access fee depends
on the type of service. The ten dollar fee is the minimum
option among the four option.s from one of the cellular
telephone companies in Hawaii. The monthly access fee includes
fifteen minutes airtime in Hawaii, while the basic service fee
in South Korea includes only the connection fee.
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minute in Hawaii, compared to about three cents per ten

seconds in South Korea2) • Based on this different costs of the

two areas, cellular telephone usage will be different.

The hypotheses concerning nationality are as follows:

HS : Users' perceptions (perceived ease of use and
apprehensiveness about telephones) and motivations (extrinsic
motivation, intrinsic motivation and social pressure) to use
cellular telephones and cellular telephone usage will differ
based on differences in nationality.

HSa: Perceived ease of use will differ based on
differences in nationality.

HSb: Apprehensiveness about telephones will differ based
on differences in nationality.

HSc: Extrinsic motivations to use cellular telephones
will differ based on differences in nationality.

HSd: Intrinsic motivations to use cellular telephones
will differ based on differences in nationality.

HSe: Social pressure to use cellular telephones will
differ based on differences in nationality.

HSf: Cellular telephone usage will differ based on
differences in nationality.

3 .7 Summary

This chapter began with a discussion of the motivational

model of cellular telephone technology that was developed and

tested in this dissertation to understand and predict the

2 In Hawaii, the cost of airtime also depends on the
type of service. The ninety cents per minute rate is from the
minimum option among the four different options. The lower
monthly access fee charges the higher airtime rate.
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acceptance of cellular telephones, further mobile

communication technologies in general. For purpose of this

study, the causal relationships of the variables in the

research model exhibits three levels - - independent variables,

moderating variables, and dependent variables.

The independent variables were including individual

characteristics of cellular telephone users. The moderating

variables focused on users' perceptions about cellular

telephones and users' motivations to use cellular telephones.

The dependent variables were extent of cellular telephones

use.

The definitions of the variables and the hypotheses which

this study test were discussed based on the existing

literature about communication technologies (e.g. traditional

telephones, cellular telephones and computer technologies).

Additionally, motivational theory, diffusion of innovation

theory, social learning theory, and Hofstede's cultural

dimensions provided the theoretical support for the hypotheses

developed in this study.
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CHAPTER IV. RESEARCH METHODOLOGY

To empirically test the research model and the hypotheses

of this study, a survey of cellular telephone users was

conducted. Questions were asked about the extent of cellular

telephones use, perceptions about cellular telephones,

motivations to use cellular telephones, and their individual

characteristics.

This chapter addresses the development process of the

various measures used in this study. The survey sample and the

data collection methodology are also discussed.

4.1 pilot Study

A pilot study involving a separate sample of 27 people

(17 from the u.s. and 10 from South Korea) was conducted to

validate the proposed model and the content of the

questionnaire in terms of relevance, accuracy and wording. The

lessons learned from the pilot suggested some changes with

respect to the main study.

First, one variable (past mobile experience) which proved

extraneous to the objective of this study was eliminated.

Second, the proposed model was trimmed, because it had too

many relationships. Based on the results of the pilot data, a

refined, trimmed-down model was proposed for the main study.
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Third, with the outcome of the refined model, hypotheses were

also modified for the main study.

Fourth, questions about the extent of use covered an

average day without separation of weekdays and weekends.

Fifth, for questions about the extent of use, the format was

changed, and a new question which asks the length of cellular

telephone activation was added. Lastly, some minor changes

were made to the terminology of the items for measuring

perceptions and motivations toward using cellular telephones

at the request of the Honolulu Cellular Telephone Company.

4.2 Measures

The research variables were operationalized through a

self-administered questionnaire which was completed by each

survey participant. Variables were selected for their

theoretic importance as well as their potential relevance to

practice. The variables were measured with a variety of check-

off, fill-in, and scaled response items.

The four page survey instrument consisted of thirty-two

questions f " ....V.I. the South Korea sample and thirty-three

questions for the u.S. sample (one question about ethnicity

was added). Virtually all the constructs in the model (except

uses) were operationalized using standard scales from the

literature. The questionnaires are also included in the
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Appendix. Table 3 presents a summary of the variables and

their operational measures.

Table 3: Operational Measures of the Relevant Variables

VARIABLES

Independent Variables:
Gender
Age

occupation

Income

Moderating Variables:
Perceived ease of use

Apprehensiveness
about telephones

Extrinsic motivations

Intrinsic motivations

Social pressure

Dependent Variables:
Number of calls

Length of calls

Relationships of
caller partners

Year of adoption

OPERATIONAL MEASURES

Check-off item: female or male
Check-off item: measured by age
categorized at 10 years intervals
Fill-in item: recoded as (1) non
or semi-professional (2)
professional/managerial
Check-off item: measured by gross
annual income for the u.s. and
monthly income for S.K.

Multiple scaled items: three
scaled items (functions, services
and general)
Multiple scaled items: three
scaled items (tension,
disturbance and bad news)
Multiple scaled items: six scaled
items (emergencies, productivity,
efficiency, lower costs, family
responsibilities, connections)
Multiple scaled items: five
scaled items (enjoyment,
security, independence, freedom,
less loneliness)
Multiple scaled items: three
scaled items (peer pressure,
social status, current trends)

Check-off items: count of calls
made and received daily
Check-off and fill-in items:
count of length of talking and
activation
Fill-in items: count number of
calls with various calling
partners
Fill-in items: First year the
respondents cellular telephones
used
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402.1 Demographic Factors

Single item questions were used to ascertain respondents'

gender and age. Gender was assessed with a fixed response item

(1 - female, 2 - male). Age was categorized into the following

groups: under 20 years, 21-30 years, 31-40 years, 41-50 years,

51-60 years, 61-70 years, and 71 or above. Ethnic background

was categorized into 10 groups, such as: African-American,

Caucasian, Chinese, Filipino, Hawaiian, Japanese, Korean,

Thai, Vietnamese and Other in the questionnaires for the U.S.

sample.

Since Korea is not multi-ethnic to the extent the U.S.

is, the questionnaire for the Korean sample did not include

this question about ethnicity. In the process of composing the

questionnaires, the Korean version of the questionnaire was

translated from the English version. The questionnaire was

reviewed by two Korean graduate students who study at the

University of Hawaii for accuracy and relevancy of translation

wording and issues.

4.2.2 Socio-Economic Factors

Single item questions were used to ascertain respondents'

occupations and income. Occupations were determined using an

open ended question. Related to the question about
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occupations, the survey also asked respondents the length of

their present occupation.

The author categorized professions into two levels

according to occupation and job title based on the typology of

occupations (Pavalko, 1971, 1972, 1988; Centers, 1949). The

levels were nonprofessional or semiprofessional; professional

or managerial. Table 4 presents a summary of the

classifications of professions.

Table 4: The Classifications of Professions

Nonprofessional or Semiprofessional:

non-workers, laborers, service occupations, sales
occupations, operatives, governmental employees,
officers, secretaries, technicians, small business
owners.

Professional or managerial:

executives, administrators, management-related
occupations, accountants, lawyers, engineers, doctors,
teachers, computer analysts, large business owners.

In addition to the two levels of professions, this study

categorizes five different kinds of occupation based on prior

research (Pavalko, 1972; 1988) and the author's intention to

analyze the difference of cellular telephone usage among

different types of occupation. The categorizations for the

five occupation were: officers/managers/executives; service

providers; sales/self-employed; professional including

attorneys, medical doctors, and engineers; and others

including non-workers and laborers.
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Income were categorized into groups: less than $10,000;

between $10,001 - $20,000; between $20,001 - $35,000; between

$35,001 - $50,000; between $50,001 - $70,000; and more than

$70,000. The demographic and socio-economic variables were

included in the background information section of the survey.

4.2.3 Perceived Ease of Use

Based on Davis's questionnaire on perceived ease of use

(1989) with appropriate modifications to make them

specifically relevant to cellular telephones -- items in this

survey included: "I know how to use all the functions of a

cellular telephone," "Using extra services (e.g. voice mail)

offered by cellular telephone companies is easy for me," and

"I find cellular telephones are easy to use."

Individuals were asked to indicate the extent of

agreement or disagreement with the statements concerning

cellular telephones on a seven-point Likert-type scale ranging

from (1) strongly disagree to (7) strongly agree for perceived

ease of use, apprehensiveness about telephones, and the three

motivation variables (extrinsic and intrinsic motivations, and

social pressure) . Responses to each item were scored from 1 to

7. Strong disagreements with the items were given a score of

1, ~nd strong agreements with the items were given a score of

7.
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Scoring was reversed for apprehensiveness about

telephones items, such that disagreement with an item results

in a high score. The respondents' scores for each variable

were obtained by summing across all the items scores of the

variables. Question items that are not relevant to an

individual have an "N/A" designation (not applicable) .

4.2.4 Apprehensiveness about Telephones

The items used to measure apprehensiveness about

telephones were adapted from prior research (Dordick et al.,

1992; Singer, 1981; Wurtzel, et al., 1977), with appropriate

modifications to make them specifically relevant to cellular

telephones. Items included: "Whenever the cellular telephone

rings, I get thrilled," "When I don't bring the cellular

telephone with me, I worry that someone can't reach me," and

"Whenever the telephone rings, I think it may be good news. II

The wording of these statements was changed at the

request of the Honolulu Cellular Telephone Company so as not

to sound negative about cellular telephones for the survey

participants. Therefore, in the statistical analyses the items

are reverse-coded to measure the apprehensive dimension.
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4.2.5 Extrinsic Motivations

The items used to construct the extrinsic motivations

scale were adapted from prior research (Davis, 1985; Igbaria,

1994; Davis, 1993; Dordick et al., 1992; Tannenbaum, 1991),

with appropriate modifications to make them specifically

relevant to cellular telephone technology.

Items included: "Cellular telephones are good to have in

emergencies," "Using a cellular telephone improves my

productivity on the job," "I find the cellular telephone helps

me to work more efficiently," "Using a cellular telephone

helps lower the cost of doing business," "Using a cellular

telephone helps me manage family responsibilities," and

"Cellular telephones help me stay connected with people."

4.2.6 Intrinsic Motivations

Items were adapted from prior research (Wurtzel, et al.,

1977; Davis, 1989; Davis, 1993) , with appropriate

modifications to make them specifically relevant to cellular

telephone technology. Items included: "I enjoy using a

cellular telephone," "Carrying a cellular telephone is good

for my security," "Using a cellular telephone allows me to be

independent," "Cellular telephones give me freedom," and

"Carrying a cellular telephone makes me feel less lonely."
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4.2.7 Social Pressure

The items used to construct the social pressure scale

were adapted from prior research (Ajzen and Fishbein (1980,

Appendix A); Davis, 1989; Swanson and Babrow, 1989), with

appropriate modifications to make them specifically relevant

to cellular telephones.

Individuals were asked to indicate their agreement or

disagreement with the following statements: "Most people who

are important to me think I should be using a cellular

telephone," "Using a cellular telephone gives me the

opportunity to enhance my social status," and "I use cellular

telephones to keep up with current social trends."

4.2.8 The Extent of Usage

Based on several studies (Igbaria, 1994; Davis, 1993;

Hsu, 1992; Tannenbaum, 1991; Wurtzel, et al., 1977), three

indicators of cellular telephone usage were included in this

study; (1) The number of calls made on and received from a

cellular telephone per day. (2) The length of calls;

individuals were asked to indicate the amount of time (total

phone minutes) spent talking on the cellular telephone per

day.

(3) Relationships of calling partners were determined

using such items as: spouse, family members, personal friends,
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colleagues (fellow workers), people related to business or

profession, and others. In order to examine whether the

telephone use is business related or personal, the frequencies

of communication via the cellular telephone with calling

partners were evaluated using open-ended questions.

4.2.9 Category of Adopters

Based on the study of Rogers (1983) and Brancheau et al.

(1990), this research classifies early adopters as those who

adopted the technology in the first 33.3% percent of the

sample, middle adopters in the middle 33.3% percent, and late

adopters (including laggards) in the final 33.3 %. In this

study, the year of adoption is defined as the first year that

an individual used the cellular telephone for either work

related tasks or personal use and was decided with an open

ended question.

4.3 Data Collection

Independent, intermediate and dependent variables in this

study were measured by items that were factor analytically

developed and tested in a pilot study. The item pool included

those adapted from prior studies as well as new items

generated to capture issues salient to the use of cellular

telephone technology.
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4.3.1 Data from the United States

This study gathered information through survey

questionnaires of people who are using cellular telephones in

the United States and South Korea. Data from the U.S. were

collected through questionnaires mailed to subscribers of

cellular telephone services in Hawaii. This is a "convenience

sample" (Sackett et al., 1990) and may not be entirely

representative of the U. S . population because Hawaii is

significantly more multiethnic than other states. However,

even though Hawaii differs from other states in its ethnic

makeup, it has the same political, economic, legal, and

educational structure as the rest of the United States. Since

people in Hawaii have the same socio-political structure as

other people in the U.S., their attitudes and perceptions of

technology are likely affected in similar ways. From this

perspective, the sample from Hawaii may be considered

representative of the U.S. population for purposes of this

study.

According to the Marketing Manager of GTE Mobilnet, Corky

Yoshina, (telephone interview, 05/31/95; 07/24/95), the

penetration of cellular telephones has grown rapidly in Hawaii

since commercial services were introduced in 1986. The

cellular telephone's reach has expanded from approximately

four percent of population to more than sixteen percent today,

one of the highest penetration rates in the United States.
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The sample was drawn from the Honolulu Cellular Telephone

Company's subscriber list. The sample (N = 500) was selected

based on the per capita penetration of cellular telephones,

and had a proj ected response rate of approximately twenty

percent. These factors yielded about a 1 per 1000 sample of

cellular telephone users in the state. One hundred and eighty

five questionnaires were returned bearing thirty-seven percent

of high response rate. Among them one hundred and seventy-six

completed questionnaires were utilized for the analyses of the

results in this study.

4.3.2 Data from South Korea

Data from South Korea were collected from Koreans who

live in South Korea and those who were visiting Honolulu. The

questionnaires were being distributed among cellular telephone

users in South Korea. For this sample, "a modified snowball

technique" (Davis, 1995; Patton, 1990) was used to gain access

to cellular telephone owners with varying backgrounds.

Volunteers were recruited and given instructions on

distributing and collecting the survey questionnaires. To gain

the widest diversity in the sampled population, volunteers

were asked to distribute the survey instruments in cellular

telephone service stores in their towns as well as among

friends, neighbors, co-workers, and extended family members.
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Simultaneously, the same instrument was distributed

through travel companies and hotels in Hawaii whose the main

customers are Koreans. People were asked if they use cellular

telephones in Korea, and the survey instruments were

distributed only to cellular telephone users. Both samples

were combined for data analysis purposes after chi - square

tests and t-tests to determine whether there are significant

differences in demographic and socio-economic variables among

the two sample groups.

The 117 questionnaires from South Korea were finally

analyzed among total 121 returned questionnaires, except 4

questionnaires that were incomplete. Cellular telephone

penetration is around 3% in South Korea. This factor should

yield about a 1 per 14,000 sample of cellular telephone users.

4.4 Statistical Analysis Methods

Various statistical tools were used to test the research

model and hypotheses. First, the hypothesized relationships

among the study variables depicted in the model were tested

using Multiple Regressions and Path Analyses. Correlation

analyses that express the degree of relationship between two

variables were also conducted for the regression tests.

Correlation analyses measure the direction and strength of the

linear association between two variables (Morse, 1993). To

test the differences between the variables based on the
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differences of other variables, various statistics that such

as t-tests, ANOVAs, ANCOVAs were used in the tests of

hypotheses part.

Multiple regression is the multivariate prediction

technique that is designed to predict one continuous criterion

variable from a set of predictor variables (Bobko, 1990) and

the most broadly used method for conducting multivariate

analysis (Bryman and Cramer, 1994). To examine the differences

of the two areas (Hawaii and South Korea) in terms of the

relationships between the variables in the model, the same

regression analyses were run on each of the groups.

Path analysis is a method that is used for analyzing

certain causal patterns among variables and proceeds from

relational information in the form of correlations or

variances and covariances (Bobko, 1990; Pedhazur, 1982). In

fact, path analysis is an extension of the multiple-regression

procedures. These analyses were used to test the tenability of

the proposed model and assess the pattern of linkages of the

independent, moderating and dependent variables in this study.

T-Tests, one-way ANOVAs and ANCOVAs were performed to

test for differences in the users' perceptions and motivations

for using cellular telephones and cellular telephone usage

based on individual background information (demographic and

socio-economic variables) and each moderating variable. T-test

is a statistical procedure of the difference between two group

means, while ANOVA (analysis of variance) is for testing the
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hypothesized equality of more than two group means (Morse,

1993). T-test and ANOVA both assume that the populations are

normally distributed and approximately have same variances.

ANCOVA (analysis of covariance) is a procedure that is an

analysis of variance and regression analysis combined and

concerns one variable in the presence of a covariate (Iman and

Conover, 1983). It is used to compare group means on some

dependent variable while controlling for some other relevant

variables.

4.5 Summary

This chapter presented a detailed discussion of the

research methodology used in this study. The pilot study was

reviewed, focusing on the roles it played in assisting

refinement of the research methodology for the main study.

Next, the operational measures of the research variables were

illustrated. This chapter also explained the process of data

collection and the statistical analysis methods employed in

this study. The next chapter details the findings from the

statistical analyses performed on the data gathered during the

main study.
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CHAPTER V. RESULTS OF STATISTICAL ANALYSES

This chapter starts by discussing the resul ts of the

demographic and descriptive data for the sample that was used

to test the research model and the hypotheses. Then, the

reliability of the variables that was measured for this study

is discussed. Next, the results of the multiple regressions

and path analyses that were used to test the research model

are addressed. In addition, comparisons of the research models

between the U.S. and South Korea samples are presented.

Following these, the results of the hypotheses tests are

reviewed. Specifically, the differences in users' perceptions,

motivations to use cellular telephones, the usage, adopters'

category, and cultural differences between the cellular

telephone users in the two areas (U.S. and South Korea) are

presented. Finally, results related to the differences in

cellular telephone use by ethnicity are discussed.

5.1 Descriptive Data for the Sample

Two hundred and ninety-three usable questionnaires (one

hundred and seventy-six from the U.S., and one hundred and

seventeen from South Korea) were returned. Chi-square and t

tests were used to test differences in demographic variables

between the two groups. The tests indicated significant
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differences between the two groups in gender (chi - square

=11.57, p<.OOl) and age (t=5.75, p<.OOl).

Additionally, the economy and the marketing penetration

for cellular telephones in the two areas are different. And,

because this study primarily focuses on the u.s. sample, only

this larger sample from the u.s. was used to test the research

model and the hypotheses in this study. Both samples were used

in comparing the cultural differences in terms of cellular

telephone users' perceptions, motivations and their cellular

telephone usage.

5.1.1 Sample Demographics

The division of the respondents by gender is almost

equal, about forty-seven percent female and fifty-three

percent male. The majority of the respondents (thirty-six

percent of the sample) was between 41 and 50 years old.

The responses of the annual income category were almost

equally distributed. Twenty-three percent of the sample

belonged to the income group between $20,001-$35,000; another

twenty-six percent had their income between $35,001-$50,000;

another twenty- four percent of the sample had more than

$70,000 in income. Fifty-two percent of the respondents were

professionals or managers, and forty-five percent were non

professionals or semi-professionals. In general, the majority

of the respondents were professionals in their forties, with
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annual incomes of more than $35,000. Table 5 shows the

individual characteristics of the sample in this study.

Table 5. A Summary of the Sample Demographics

Variable Category Frequency Percent

Gender Female 83 47.2
Male 93 52.8

Age Under 20 1 .6
21-30 years 23 13.1
31-40 years 49 27.8
41-50 years 63 35.8
51-60 years 27 15.3
61-70 years 12 6.8

Missing 1 .6

Income Under $10,000 4 2.3
$10,001-20,000 7 4.0
$20,001-35,000 41 23.3
$35,001-50,000 45 25.6

$50,001-70,000 33 18.8
$70,000 more

,
43 24.4

Missing 3 1.7

Occupation Non/Semiprofessional 79 44.9
Professional/Manager 92 52.3

Missing 5 2.8

Ethnicity Caucasian 36 20.5
Chinese 20 11.4
Filipino 15 8.5
Japanese 85 48.3

Other 18 10.3
Missing 2 1.1

5.1.2 The Extent of Cellular Telephone Usage

The mean level of the self-reported frequency of cellular

telephone use was low (the mean for making calls was 2.199 and

the mean for receiving calls was 1.358 per day). Fifty-three

percent of the respondents made calls on their cellular

63



telephones less than two times per day, and seventy-eight

percent of the respondents receive calls less than two times

per day. The amount of time the respondents talked on their

cellular telephones was also short. Ninety percent of the

respondents spent less than 10 minutes talking on their

cellular telephones in an average day, and seventy-seven

percent of the respondents communicated on their cellular

telephones less than five minutes in an average day.

The activation time of cellular telephones was also

relatively short. Seventy-two percent of the respondents

turned on their cellular telephones for less than one hour in

an average day. Specifically, sixty-four percent of the

respondents turned on their cellular telephones for less than

thirty minutes, while fifteen percent of the respondents

turned on their phones for six hours or more.

The respondents used their cellular telephones more for

personal than for business purposes. Thirty-five percent of

the respondents used their cellular telephones for personal

reasons to talk to their spouses, family members, or personal

friends at least once in an average day. Only twenty-five

percent of the respondents said that they communicated with

colleagues or people related to their business at least once

a day. These results support recent reports that cellular

telephones are not only a business tool but also a personal

communication medium (Telecommunications Reports, 1995).
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5.2 Factor Analysis and Reliability

5.2.1 Factor Analysis

Using the technique of factor analysis, the items about

users' perceptions (perceived ease of use and apprehensiveness

about telephones) and motivations (extrinsic motivations,

intrinsic motivations and social pressure) were analyzed and

combined to form scales to test the research model and

hypotheses. The computer extracted five separate factors,

utilizing the varimax rotated factor loading method, similar

to our proposed factor (developed from previous research and

results of the pilot study). Consequently, the theoretical

factors described in Chapter IV were used in the analysis.

5.2.2 Reliability

Reliability refers to the degree to which a measure is

free of variable error (Fishbein et al., 1975) and primarily

concerns the extent to which a measuring procedure yields the

same results on repeated tests (Carmines and Zeller, 1979). It

is a measure of the internal consistency of a multi-item

scale. Cronbach' s Alpha coefficient is one method used to

measure reliability. The measures in this study had Alpha

values that ranged from .7125 to .4135.
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The perceived ease of use scale had a Cronbach's Alpha

of .4135, indicating a comparatively low degree of internal

consistency among the three items. Despite the fact that this

variable is less than the traditional .50 cutoff level, other

studies have reported alpha scores of .8 or above (e. g . ,

Davis, 1989; Igbaria, 1994). Thus, we have chosen to retain

this measure in this study. Apprehensiveness about telephones

had an Alpha of .6300 for the three items comprising the

scale. The six extrinsic motivation items show somewhat higher

internal consistency, with an Alpha of .7125 while The

intrinsic motivations scale had a Cronbach's Alpha of .7072

among its five items. Lastly, the social pressure scale

exhibited an internal consistency score of .6825. A summary of

the reliability scores for the variables is presented in Table

6.

Table 6. Reliability of Measurement Scales

Variable # of Cronbach's Alpha Value
Items

Perceived Ease of Use 3 .4135

Apprehensiveness 3 .6300

Extrinsic Motivations 6 .7125

Intrinsic Motivations 5 .7072

Social Pressure 3 .6825

66



5.3 Results of Model Testing

This section presents the results of the multiple

regressions that were used to test the research model.

Multiple regression analysis is a multivariate statistical

method that probes the relationship between continuously

distributed independent variables and one continuously

distributed dependent variable (Rudestam and Newton, 1992). It

is a statistical technique which helps explain the variation

in a dependent variable using a combination of independent

variables. The regression analysis yields R2 which represents

the percent of variance in the dependent variable which can be

explained by the combined influence of the independent

variables. The beta weights of the results provide an

indication of the relative contribution of each independent

variable to the dependent variable, when the other independent

variables are controlled.

The presentation of the results will begin by discussing

the effects of the independent variables, cellular telephone

users' gender, age, income and occupation, on users'

perceptions, i.e., perceived ease of use and apprehensiveness

about telephones. This is followed by a presentation of the

associations between users' perceptions and their motivations

to use cellular telephones. Finally, the relationships between

users' motivations and cellular telephone usage will be

discussed.
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Based on the results of the regression analyses, the

linkages of the model variables are explored through the path

analyses and depicted in the path diagrams. In addition,

model applicability according to the overall goodness of fit

index (Bobko, 1990) is presented for each type of cellular

telephone usage.

5.3.1 Effects of Individual Characteristics

Contrary to our expectation, individual characteristics

of the cellular telephone users (gender, age, income and

occupation) had no significant impacts on users' perceptions

about cellular telephones.

However, although the variables were not statistically

significant, gender, income and occupation were found to have

negative relationships with perceived ease of use having betas

of -.15, -.05, and -.06 respectively (see Table 8).

Additionally, gender, age, and occupation were found to have

negative associations with apprehensiveness about telephones,

with betas of -.09, -.01, and -.15 respectively, even though

these values were not statistically significant. Overall,

little variation in users' perceptions about cellular

telephones was attributable to the combined effect of

individual characteristics as indicated in Table 8.
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5.3.2 Effects of Users' Perceptions

Consistent with the results of previous research which

found that user's perception had a strong direct effect on

perceived usefulness of computer technology (e.g., Igbaria,

1994) , users' perceptions in this study also had statistically

significant relationships with their motivations.

Specifically, as shown in Table 8, perceived ease of use had

a significant and strong association (beta=.44, p<.OOl) with

the respondents' extrinsic motivations (usefulness of cellular

telephones). Unexpectedly, however, there was no significant

relationship between the respondents' apprehensiveness about

telephones and their extrinsic motivations to use cellular

telephones (beta=.03, p<.72). This finding suggests that the

respondents' extrinsic motivations are strongly mediated by

perceived ease of cellular telephone use.

On the other hand, as expected, perceived ease of use was

found to have a significant and positive relationship with

intrinsic motivations (beta=.40, P<OOl). This result implies

that individuals who thought that cellular telephones are easy

to use, also thought that using cellular telephone would lead

to increased enjoyment, freedom or security. In accordance

with our expectation, apprehensiveness about telephones was

found to have a negative and significant association with

intrinsic motivations to use cellular telephones (beta=-.14,

p<. OS). In other words, higher levels of the respondents'
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apprehensiveness about telephones was associated with lower

levels of intrinsic motivations to use cellular telephones.

In general, users' perceptions about cellular telephones

are strongly related to their motivations to use cellular

telephones. Perceived ease of cellular telephone use and

apprehensiveness about telephones, combined, explained twenty

percent of the variance in extrinsic motivations and eighteen

percent of the variance in intrinsic motivations. These values

suggest the importance of the links between perceptions

towards cellular telephones and motivations in using them.

5.3.3 Effects of Individual Characteristics on Social Pressure

Contrary to our expectation, individual characteristics

were found to bear no significant relationship to the social

pressure variables, except age. There were negative

associations, although not significant, between gender and

social pressure (beta=-.OS, p<.S2), between income and social

pressure (beta=- .17, p<. 07) , and between occupation and social

pressure (beta=-.03, p<.77).

Age had a significant and positive association with

social pressure to use cellular telephones (beta=.29, p<.OOl)

as shown in Table 8. This result supports the notion that

there is more social pressure on older people to use cellular

telephones than younger people by significant or important

others or to enhance their social status.
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5.3.4 Effects of Users' Motivations

Contrary to our expectation, there were no significant

associations between users' motivations and number of calls

made (extrinsic motivations: beta=-.06, P<.S4i intrinsic

motivations: beta=-.09, P<.43i social pressure: beta=20,

p<.06). There were also no significant relationships between

the respondents' motivations to use cellular telephones and

the length of calls on cellular telephones (extrinsic

motivations: beta=-.06, p<.S7; intrinsic motivations:

beta=.02, p<.88; social pressure: beta=.16, p<.14).

Hence, the data do not confirm our expectation that the

three motivations (extrinsic, intrinsic, and social pressure)

to use cellular telephones would have strong and significant

associations with cellular telephone usage in terms of number

of calls and length of calls.

Also, contrary to our expectation, there was no

significant relationship between the respondents' motivations

to use cellular telephones and their personal calls (extrinsic

motivations: beta=-.OS, p<.63; intrinsic motivations:

beta=.Ol, p<.96; social pressure: beta=.14, p<.20). The

respondents' extrinsic motivations and social pressure to use

cellular telephones also did not have significant associations

with work-related cellular telephone use (extrinsic

motivations: beta=.12. p<.21; social pressure: beta=.14,

p<.16) .
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However, interestingly, and as expected, the respondents'

intrinsic motivations to use cellular telephones had a

significant and negative association with work-related

cellular telephone use (beta=-.28, p<.Ol). This finding

suggests that cellular telephone users are likely to perceive

stress and feel restraint during their work-related cellular

telephone use. Table 7 presents the correlations (Pearson's

correlation coefficients) among all variables in the research

model while Table 8 summarizes the results of regression

tests.

The path diagrams that display graphically the patterns

of causation among the set of variables in the model are

illustrated in Figure 2-5. They express the causal effects of

each variable upon the others, thus each coefficient

represents the net effect of that variable controlling for all

others.

In the diagrams, path coefficients are the standardized

regression coefficients (beta coefficients) obtained from the

appropriate multiple regression entries shown in Table 8. With

the path analyses, the overall goodness of fit index3 (Q)

based on the generalized variance indices (GVIs) for the

restricted (refined) and full (prior) models was calculated as

specified by Bobko (1990) for each type of cellular telephone

3 Q = GVIfu1I/GVIrestrictcd and the value W=- (n-d) lnQ has an
asymptotic chi-square distribution with d degrees of freedom,
where d is the number of path coefficients set to zero and n
is the sample size (Bobko, 1990).
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Table 7. Correlations among Variables

1 2 3 4 5 6 7 8 9 10 11 12 13

1. Gender
2. Age .11

3. Occupation .08 .02
4. Income . 26*** .33*** .48**.....

5. Ease of use -.17* .06 -.10 - .08
6. Apprehensive -.07 .02 -.10 -.02 .01

7. Extrinsic M. - .13 .17* -.09 -.02 .44*** .03
-.J 8. Intrinsic M. -.14 .15* -.09 -.10 .40*** -.15* .60***w

9. Social P. -.06 .23** -.10 -.08 .30*** -.02 .60*** .69***

lO.Number of Call .13 .06 .05 .10 .04 -.30*** -.00 -.01 .09
11.Length of Call .04 .06 .02 .01 .11 -.21** .04 .08 .13 .71***
12.Personal use .00 -.06 .02 -.05 .05 -.25*** .03 .06 .11 .72*** .54***
13.Work-related .16* .06 .13 .19* -.08 -.25*** .04 -.12 .02 .80*** .42*** .61***

Note:

* Denotes correlations significant at alpha = .05
** Denotes correlations significant at alpha = .01
*** Denotes correlations significant at alpha = .001
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Table 8. Regression Tests of the Research MOdel

Dependent R Independent Beta+ t Sig
Variable Square Variables Stat Level

Ease of .04 Gender -.15 -1. 81 .07
Use Age .10 1.15 .25

Income -.05 -.52 .60
Occupation -.06 -.61 .54

Apprehen .02 Gender -.09 -1.12 .26
siveness Age -.01 -.17 .87

Income .07 .71 .48
Occupation -.15 -1. 62 .11

Extrinsic .20*** Ease of use .44 6.42 .00***
Motivation Apprehensive .03 .37 .72

Intrinsic .18*** Ease of Use .40 5.75 .00***
Motivation Apprehensive -.14 -2.01 .05*

Social .09** Gender -.05 -.64 .52
Pressure Age .29 3.58 .00***

Income -.17 -1. 80 .07
Occupation -.03 -.29 .77

Number of .02 Extrinsic M. -.06 -.61 .54
Calls Intrinsic M. -.09 -.77 .43

Social P. .20 1. 86 .06

Length of . 02 Extrinsic M. -.06 -.57 .57
Calls Intrinsic M. .02 .15 .88

Social P. .16 1.48 .14

Personal . 02 Extrinsic M. -.05 -.49 .63
Use Intrinsic M. .01 .05 .96

Social P. .14 1.30 .20

Work- . 04 Extrinsic M. .12 1.27 .21
related Intrinsic M. -.28 -2.58 .01**
Use Social P. .14 1.40 .16

+ Beta reported here ~s the stand~zed regress~on coeff~c~ent.

* P<.05, ** P<.Ol, *** P<.OOl

usage (number of calls, length of calls, personal use and

work-related use) .

The full model was established with every variable being

linked with every other variable based on the user acceptance

theories of communication technologies. The restricted model
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was the proposed model for this main study with 14 fewer paths

based on the results of the pilot study. Bobko (1990) suggests

that the value of Q should be compared across studies because

the significant level -- as with other chi-square tests of fit

is greatly affected by sample size.

In this study, despite the weak relationships between

users' motivations and cellular telephone usage, the overall

model fit the data well. For the number of calls, the goodness

of fit index, Q, had a value of .73 which was significant at

the alpha=.OOl level. The length of calls and the personal

cellular telephone use had the same values of Q, .97, which

was significant at the alpha=. 001 level. Lastly, for th:.: work-

related cellular telephone use, the goodness of fit index, Q,

had a value of .90. Table 9 presents the overall indices of

fit.

Table 9. Goodness of Fit Index (Q)

Variable Q*

Number of Calls .73**

Length of Calls .97**

Personal Use .97**

Work-related Use .90
* The ~ndex ranges from 0 (no f~t) to 1 (perfect f~t).

** Chi-square value significant at alpha=.OOl.

79



5.4 Comparison of Research Models between the Two Samples

In addition, the research model was analyzed to compare

its applicability in different areas using separate

populations from the u.s. and from South Korea. A sample of

176 from the U. S. and 117 from South Korea were used for

regression tests. Table 8 presents the results of the

regression tests from the sample in the United States. Table

10 presents the results of the regression tests from the

sample in South Korea.

5.4.1 Effects of Individual Characteristics

For both populations -- in the u.S. and South Korea -

contrary to our expectations, individual characteristics did

not have significant associations with users' perceptions

about cellular telephones. The only exception was gender which

proved to be an important factor that significantly affected

the perceptions in the South Korea sample. Gender had a

positive and significant association with perceived ease of

use (beta=.23; p<.OS) and apprehensiveness about telephones

(beta=.34, and p<.Ol) for the sample from South Korea, as

shown Table 10.
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5.4.2 Effects of Users' Perceptions

For the sample from the U.S., perceived ease of cellular

telephone use (beta=.44) had a strong and significant

relationship with extrinsic motivations to use cellular

telephones at the alpha=. 001 level, while the association

between apprehensiveness and extrinsic motivations was almost

negligible (beta=.03).

However, for the sample from South Korea,

apprehensiveness about telephones had a strong, positive and

significant relationship (beta=. 63, P<. 001) with extrinsic

motivations to use cellular telephones while perceived ease of

cellular telephone use was negatively, although not

significantly, related to extrinsic motivations to use

cellular telephones (beta=-.12, p<.09). Overall, users'

perceptions about cellular telephones explained twenty percent

of the variance in extrinsic motivations to use cellular

telephones for the U.S. sample, compared to forty-two percent

for the South Korean sample.

On the other hand, for both populations, the data

confirmed the expected link between users' perceptions about

cellular telephones and intrinsic motivations to use them.

Respondents from both areas strongly associated perceived ease

of cellular telephone use with their intrinsic motivations to

use cellular telephones (beta=.40, p<.OOl for both samples) .

This finding signifies that U.S. and South Korea respondents
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who perceived that cellular telephones were easy to use were

also likely to see them as enjoyable.

For both samples, apprehensiveness about telephones also

had a significant and positive relationship with intrinsic

motivations (for the U.S., beta=.14, p<.Os; for South Korea.

beta= .19, p<. OS). As the multiple R2 in Table 8 and 10

indicate, users' perceptions about cellular telephones

explained eighteen percent of the variance in intrinsic

motivations for the U.S. sample, compared to twenty percent

for the South Korean sample.

5.4.3 Effects of Individual Characteristics on Social Pressure

In the sample from the U.S. age and social pressure were

strongly linked (beta=.29, p<.OOl); in the South Korean

sample, however, gender had a negative and significant

association with social pressure to use cellular telephones

(beta=-.21, p<.Os). Other individual characteristics of

cellular telephone users were found to not have significant

links with social pressure to use cellular telephones in both

samples, as indicated in Table 8 and 10. Overall, individual

characteristics explained nine percent of the variance of

social pressure to use cellular telephones for each sample.
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5.4.4 Effects of Users' Motivations

The two samples differed markedly in the effects of

users' motivations on their cellular telephone usage. Among

the respondents from the U.S., there were no significant

associations between motivations and usage except the negative

effect of intrinsic motivations on work-related cellular

telephone usage (beta=-.28, p<.Ol).

However, among the respondents from South Korea, the data

confirmed our expectations that extrinsic motivations would

have a significant association with the usage (for number of

calls, beta=.37, p<.Olj for length of calls, beta=.28, p<.Osj

for personal use, beta=.22, p<.Os), and intrinsic motivations

would have a negative association with the work-related use

(beta= - .24, P<. 05) .

For the U.S. sample, users' motivations to use cellular

telephones explained less than five percent of the variance in

the extent of cellular telephone usage (two percent for number

of calls; two percent for length of calls; two percent for

personal use; four percent for work-related use), compared to

more than five percent for the South Korea sample (twelve

percent for number of calls (p<.Ol)j eight percent for length

of calls (p<. OS) j seven percent for personal use; seven

percent for work-related use). Table 10 shows a summary of

regression tests of the research model for the South Korea

sample.
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Table 10. Regression Tests of the Research Model for S.R.

Dependent R Independent Beta t Sig
Variable Square Variables Stat Level

Ease of Use .06 Gender .23 2.24 .03*
Age - .10 -.92 .36
Income .04 .48 .64
Occupation -.09 -.95 .35

Apprehensiv .11* Gender .34 3.52 .00**
eness Age -.04 -.35 .73

Income -.00 -.04 .97
Occupation -.04 -.46 .65

Extrinsic .42*** Ease of Use - .12 -1.69 .09
Motivation Apprehensive .63 8.61 .00***

Intrinsic .20*** Ease of Use -.40 -4.59 .00***
Motivation Apprehensive .19 2.16 .03*

Social .09* Gender -.21 -2.11 .04*
Pressure Age .10 1.01 .32

Income .10 1.03 .30
Occupation .21 2.17 .03

Number of .12** Extrinsic M. .37 3.57 .00**
Calls Intrinsic M. -.09 -.80 .43

Social P. .07 .62 .54

Length of .08* Extrinsic M. .28 2.79 .01*
Calls Intrinsic M. -.05 -.44 .66

Social P. .07 .60 .55

Personal .07 Extrinsic M. .22 2.14 .04*
Use Intrinsic M. .09 .80 .43

Social P. .01 .11 .91

Work- .07 Extrinsic M. .20 1.94 .06
related Use Intrinsic M. -.24 -2.08 .04*

Social P. .03 .28 .78
+ Beta reported here ~s the stand~zed regress~on coeff~c~ent.

* P<.05, ** P<.Ol, *** P<.OOl

84



5.5 Tests of Hypotheses

5.5.1 Hypotheses Related to Users' Perceptions

H1: Users' perceptions (perce!ved ease of use
apprehensiveness about telephones) will differ based
differences in demographic variables (gender and age)
socio-economic variables (occupation and income).

and
on
and

Table 11 and Table 12 present results of the statistical

tests (t-tests and one-way ANOVAs) for differences in users'

perceptions. T-tests and ANOVAs (analysis of variances) are

statistical techniques that are used to evaluate the

effectiveness of an intervention or a difference between

groups. They compare the size of "between-group" differences

with the size of "within-group" differences due to individual

variability (Rudestam and Newton, 1992).

In this study, the t - tests were used to determine if

there were significant differences in the means between the

two groups in terms of gender and occupation. The one-way

ANOVAs were used to determine if there were significant

differences in the means between the groups in terms of age

and income. The two-tailed probability for the t-tests and the

F probability for the one-way ANOVAs are reported. P<.05 is

considered to be significant for both tests.

In general, with respect to the differences in users'

perceptions about cellular telephones based on the users'

demographic and socia-economic factors, most of the statistics

were not significant at the alpha=.05 level. With respect to
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perceived ease of use, the difference between female

(mean=5.19) and male (mean=4.75) respondents was 2.20 with a

2-tailed significance of .03. However, perceived ease of

cellular telephone use did not differ significantly between

professional and non-professional users (t=1.29, p<.20) as

shown in Table 11. Thus, hypothesis H1a was supported, while

hypothesis H1c was not supported.

In addition, the results of one-way ANOVAs for the users'

perceptions about cellular telephones based on their

occupation indicate no significant difference across groups

(for perceived ease of use, p<.06i for apprehensiveness about

telephones, p<.33). Further, perceptions of users were not

significantly different based on the age or income as

indicated by the results presented in Table 12. Thus,

hypotheses H1b and H1d, predicting that users' perceptions

about cellular telephones would differ based on users' age and

income, were not supported.

Overall, the responses to the perceived ease of use

measure were positive. The majority of the respondents (sixty

three percent) had positive evaluations of the ease of

cellular telephone use. Eighteen percent of the respondents

thought that cellular telephones were neither particularly

easy nor difficult to use. The responses of the sample to the

apprehensiveness measures were also positive. The majority of

the respondents (fifty-four percent) were positive, that is,

apprehensive about using cellular telephones, while twenty-one
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percent of the respondents were neutral to the apprehension

measures. Only about thirteen percent of the respondents had

little or no apprehensiveness.

Table 11. T-Tests Results for Users' Perceptions

Variable Factor Mean t- 2-tail
value sig

Ease of Gender Female 5.19 2.20 .029*
Use Male 4.75

Ease of Use Occupa Non/Semi- 1.29 .196
tion Profession 5.09

profession/Manager
4.81

Apprehensive Gender Female 5.39 .88 .381
Male 5.17

Apprehensive Occupa Non/Semi- 1.35 .178
tion Profession 5.45

Profession/Manager
5.11

* p<.05

Table 12. One-Way ANOVAs Results for Users' Perceptions

Variables Factor Mean Squares F F
Ratio Probe

Ease of Use Age Between Groups+ .48 .26 .93
Within Groups++ 1.84

Ease of Use Income Between Groups 1. 76 .99 .42
Within Groups 1. 77

Apprehensive Age Between Groups 4.03 1.55 .18
Within Groups 2.60

Apprehensive Income Between Groups 1.06 .40 .85
Within Groups 2.63

+ Th~s ~s based on the var~ab~l~ty among the sample means.
++ This is a weighted mean of the independent sample
variances.

87



5.5.2 Hypotheses Related to Users' Motivations

H2: Motivations (extrinsic and intrinsic motivations) to
use cellular telephones will differ based on differences in
users' perceptions (perceived ease of use and apprehensiveness
about telephones).

As hypothesized, extrinsic motivations to use cellular

telephones were different based on the differences in users'

perceived ease of cellular telephone use (F=13.20, p<.OOl),

while controlling for apprehensiveness about telephones (the

covariate, apprehensiveness, was not statistically

significant, F=.03, p<.86).

Contrary to the hypothesis, extrinsic motivations to use

cellular telephones were not different based on the

differences in users' apprehensiveness about telephones

(F=.57, p<.57) while controlling for perceived ease of

cellular telephone use. However, the covariate , perceived ease

of cellular telephone use, was statistically significant

(F=39.64, p<.OOl), as shown in Table 13. This finding implies

that the perceptions about ease of cellular telephone use

affect people's extrinsic motivation to use cellular

telephones along with their apprehensiveness about telephones.

Thus, H2a was supported, while H2b was not supported.

As hypothesized, intrinsic motivations to use cellular

telephones were different based on the differences in

perceived ease of use (F=10.61, p<.OOl) while controlling for

apprehensiveness about telephones (the covariate was not

statistically significant, F=3. 33,
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hypothesized, intrinsic motivations to use cellular telephones

were different based on the differences in apprehensiveness

about telephones (F=4.35, p<.05) while controlling for

perceived ease of cellular telephone use (the covariate was

also statistically significant, F=29.08, p<.OOl). Thus, H2c

and H2d were both supported. ANCOVAs (analyses of covariances)

of the results are presented in Table 13.

Table 13. ANCOVAs Results for Users' Motivations

Ind. Var. Source SS DF F

Extrinsic Covariate: .05 1 .03
Motivations Apprehensive

Main Effects: 43.60 2 13.20***
Ease of Use

Extrinsic Covariate: 55.80 1 39.64***
Motivations Ease of Use

Main Effects: 1.61 2 .57
Apprehensive

Intrinsic Covariate: 5.36 1 3.33
Motivations Apprehensive

Main Effects: 34.13 2 10.61***
Ease of Use

Intrinsic Covariate: 37.35 1 29.08***
Motivations Ease of Use

Main Effects: 11.17 2 4.35*
Apprehensive

*p<.05, **p<.Ol, ***p<.OOl

5.5.3 Hypotheses Related to Users' Social Pressure

H3: Social pressure to use cellular telephones will
differ based on differences in demographic variables (gender
and age) and socie-economic variables (occupation and income) .

As Table 14 indicates, there were no significant

differences in social pressure to use cellular telephones
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based on gender and occupation. However, as hypothesized,

there were significant differences in social pressure to use

cellular telephones related to age (p<. 01) and income (p<. OS) .

Table 15 shows these results. Specifically, results from

student-newman-keuls test, performed concurrent with the one

way ANOVA in order to determine the differences between the

two means, indicated that the respondents' reactions in the

age group between 61-70 years to social pressure questions

were different from other age groups with a mean of 5.51,

compared to a mean of 3.32 between 21-30 years of age, 3.14

between 31-40 years of age, 3.58 between 41-50 years of age,

and 4.05 between 51-60 years of age.

In terms of groups categorized by income, the group with

annual income less than $10,000 was different from other

income groups on social pressure to use cellular telephones.

Surprisingly, this group perceived much higher social pressure

than any other group (mean of 6.58 versus overall mean=3.59) .

In addition, the one-way ANOVA revealed that there were no

significant differences in the users' social pressure to use

cellular telephones based on the respondents' occupation

classified by the five groups (p<.07).
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Table 14. T-Tests Results for Users' Social Pressure

Variable Factor Mean t- df 2-
value tail

sig

Social P. Gender Female 3.76 .77 156.87 .443
Male 3.53

Social P. Occupa Non/Semi 1.27 168 .206
tion Profession 3.77

Profession/Mana
ger 3.40

Table 15. One-Way ANOVAs Results for Users' Social Pressure

Variable Factor Mean Squares F F
Ratio Probe

Social P. Age Between Groups+ 12.69 3.61 .00**
Within Groups++ 3.52

Social P. Income Between Groups+ 8.15 2.33 .05*
Within Groups++ 3.51

+ ThJ.s J.S based
++ This is a
variances.
*p<.05, **p<.Ol

on the varJ.abJ.lJ.ty among the sample means.
weighted mean of the independent sample

5.5.4 Hypotheses Related to Cellular Telephone Usage

H4: Usage of cellular telephones will differ based on
differences in the three motivations (extrinsic motivations,
intrinsic motivations, and social pressure).

5.5.4.1 Extrinsic Motivations

Consistent with hypothesis H4a, the frequency of calls on

cellular telephones was different based on the differences of

extrinsic motivations to use cellular telephones (F=6. 74,

p<. 01) , while controlling for intrinsic motivations and social
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pressure to use cellular telephones (both covariates were not

statistically significant) as shown in Table 16.

As hypothesized, the work-related cellular telephone use

varied based on extrinsic motivations to use cellular

telephones (F=3.12, p<.05), while controlling for intrinsic

motivations and social pressure to use cellular telephones

(intrinsic motivation to use cellular telephones was

statistically significant as a covariate, F=7.32, p<.Oli the

covariate social pressure to use cellular telephones was not

statistically significant) .

However, as presented in Table 16, differences in

extrinsic motivations to use cellular telephones did not

affect differences in the length of calls or personal cellular

telephone use, while controlling for intrinsic motivations and

social pressure to use cellular telephones (neither of which

was statistically significant as covariate). Thus, Hypothesis

H4a was only partially supported. The above data is summarized

in Table 16.
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Table ~6. ANCOVAs Results for Users' Extrinsic Motivations

Inv. Var. Source SS DF MS F

Number of Covariates: 24.08 2 12.04 1.68
Calls Intrinsic M. 8.10 1 8.10 1.13

Social P. 24.07 1 24.07 3.36
Main Effects:
Extrinsic M. 96.56 2 48.28 6.74**

Length of Covariates: 1210.82 2 605.41 2.01
Calls Intrinsic M. .70 1 .70 .00

Social P. 808.31 1 808.31 2.68
Main Effects:
Extrinsic M. 246.37 2 123.19 .41

Personal Covariates: 6.14 2 3.07 1.05
Use Intrinsic M. .17 1 .17 .06

Social P. 5.03 1 5.03 1. 72
Main Effects:
Extrinsic M. 1.11 2 .55 .19

Work- Covariates: 54.46 2 27.23 3.67*
related Intrinsic M. 54.29 1 54.29 7.32*
Use Social P. 19.82 1 19.82 2.67

Main Effects:
Extrinsic M. 46.33 2 23.17 3.12*

*p<.05, **p<.Ol

5.5.4.2 Intrinsic Motivations

Results of ANCOVAs related to users' intrinsic

motivations are shown in Table 17. As indicated in the table,

the differences in intrinsic motivations to use cellular

telephones did not significantly affect the extent of cellular

telephone usage while controlling for extrinsic motivations

and social pressure. Hence, hypothesis H4b was not supported.

Also, the covariates, extrinsic motivations and social

pressure to use cellular telephones were not significant at

the alpha=.05 level. Contrary to what was expected,
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differences in the extent of cellular telephone usage was not

related to differences in intrinsic motivations.

Table 17. ANCOVAs Results for Users' Intrinsic Motivations

Inv. Var. Source SS DF !dB F

Number of Covariates: 17.58 2 8.79 1.14
Calls Extrinsic M. 16.56 1 16.56 2.15

Social P. 6.62 1 6.62 .86
Main Effects:
Intrinsic M. 2.75 2 1.37 .18

Length of Covariates: 775.89 2 387.95 1.30
Calls Extrinsic M. 774.75 1 774.75 2.59

Social P. 110.82 1 110.82 .37
Main Effects:
Intrinsic M. 96.50 2 48.25 .16

Personal Covariates: 4.64 2 2.32 .80
Use Extrinsic M. 4.40 1 4.40 1.52

Social P. 1.67 1 1.67 .58
Main Effects:
Intrinsic M. 3.92 2 1.96 .68

Work- Covariates: 7.90 2 3.95 .51
related Extrinsic M. 2.31 1 2.31 .30
Use Social P. 2.43 1 2.43 .31

Main Effects:
Intrinsic M. 2.71 2 1.36 .17

5.5.4.3 Social Pressure

Results from Table 18 indicate that number of calls on

cellular telephones was not significantly affected by social

pressure to use cellular telephones. Both main effects related

to social pressure (and the covariates, extrinsic and

intrinsic motivations) were not significant at the alpha=.05

level. Thus, hypothesis H4c related to the number of calls was
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not supported, as indicated by the results presented in Table

18.

Results from ANCOVAs, performed to determine the effect

of social pressure on the length of calls, indicate that the

length of calls were significantly affected at the alpha=.OS

level with an F-value of 3.64 while controlling for extrinsic

and intrinsic motivations. Thus, hypothesis H4c, predicting

differences in the length of calls based on differences in

social pressure to use cellular telephones, was supported.

As shown in Table 18, personal phone use was not

significantly different based on social pressure to use

cellular telephones while controlling the other two

motivations (extrinsic and intrinsic). However, the results

indicate that extrinsic motivations to use cellular telephones

significantly affected the extent of personal phone use as a

covariate (F=.04, p<.OS). Although this was partially

expected, these findings are not enough to support the

hypothesis H4c related to personal cellular telephone use.

ANCOVA of the work-related cellular telephone use data

reveals that usage did not differ based on the differences in

social pressure to use cellular telephones while controlling

for the other two motivations (extrinsic and intrinsic

motivations). Further, intrinsic motivations to use cellular

telephones significantly affected the extent of work-related

phone use (F=4.47, p<.OS) as a covariate. However, the results
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are not sufficient to support hypothesis H4c related to

personal cellular telephone use.

Table 18. ANCOVAs Results for Users' Social Pressure

Inv. Var. Source SS DF MS F

Number of Covariates: 1.23 2 .62 .08
Calls Extrinsic M. .40 1 .40 .05

Intrinsic M. .37 1 .37 .05
Main Effects:
Social P. 40.26 2 20.13 2.53

Length of Covariates: 86.19 2 43.09 .14
Calls Extrinsic M. 8,30 1 8.30 .03

Intrinsic M. 85.85 1 85.85 .28
Main Effects:
Social P. 2223.87 2 1111. 93 3.64*

Personal Covariates: .52 2 .26 .09
Use Extrinsic M. .. 12 1 .12 .04*

Intrinsic M. .51 1 .51 .17
Main Effects:
Social P. 9.33 2 4.67 1.58

Work- Covariates: 39.25 2 19.62 2.51
related Extrinsic M. 17.46 1 17.46 2.24
Use Intrinsic M. 34.87 1 34.87 4.47*

Main Effects:
Social P. 18.23 2 9.11 1.17

*p<.05

5.5.5 Hypotheses Related to Adopters' Category

H5: Different categories of adopters will be affected
differently by individual characteristics (age and income) and
motivations (extrinsic motivations, intrinsic motivations, and
social pressure) to use cellular telephones.

Early adopters were classified as those respondents who

started using cellular telephones before 1991; this comprised

twenty-seven percent of the total respondents from the U.S.

sample. The middle adopters were the next thirty-four percent
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of the sample, i . e. , those respondents who began us ing

cellular telephones between 1992 and 1993. Finally, the late

adopters were those respondents who adopted their cellular

telephones between 1994 and 1995; this was thirty-nine percent

of the sample.

Findings supported previous research (e. g., Rogers, 1983)

indicating that early adopters of an innovation are generally

in a higher socio-economic status. Income--one of the

variables that indicate status (Rogers, 1983)--was chosen to

define the status of adopters in this study. On average,

earlier adopters had more income (mean of income

category=4.67) than middle adopters (mean of income

category=4.23) and late adopters (mean of income

category=4.09). Thus, hypothesis H5b was supported.

However, the age hypothesis (HSa), predicting that early

adopters would be younger than late adopters, was not

supported. On average, early adopters were older (mean of age

category=3.93) than middle adopters (mean of age

category=3.75) and late adopters (mean of age category=3.S6).

These results are contrary to those from other studies which

suggested that early adopters tend to be younger than late

adopters (e.g., Assael, 1981; Brancheau and Wetherbe, 1990).

The hypothesis about users' motivations (H5c) was not

supported. The one-way ANOVAs reveal that the different

categories of adopters did not have significantly different
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extrinsic motivations (P<.36), intrinsic motivations (P<.20),

or social pressure (P<.28).

Additionally, to observe the profile of early adopters

versus the profile of late adopters, post-hoc tests were

conducted for gender, occupation, users' perceptions, and the

extent of cellular telephone usage. Males adopted cellular

telephones earlier than females (chi-square=10.67, p<.Ol).

However, there were no significant differences with respect to

adopters' occupations (chi-square=3.32, p<.19) and their

perceptions about cellular telephones (for perceived ease of

use, p<.06i for apprehensiveness, p<.55). The extent of

cellular telephone usage was significantly different for early

and late adopters. Results from Table 19 indicate that early

adopters used cellular telephones much more than late

adopters.

Table 19. T-Tests Results for Cellular Telephone Usage
based OD Adopters' Category

Variable Factor Mean t-value 2-tail
sig.

Number of Early Adopters 3.45 3.26 .002**
Calls Late Adopters 1.14

Length of Early Adopters 2.07 3.05 .004**
Calls Late Adopters 1.27

Personal Early Adopters 2.02 2.00 .051*
Use Late Adopters 1.23

Work- Early Adopters 2.73 2.53 .015*
related Use Late Adopters .74

*p<.05, **p<.Ol
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5.5.6 Hypotheses Related to Cultural Differences

85 : Users 6 perceptions (perceived ease of use and
apprehensiveness about telephones), motivations (extrinsic
motivations, intrinsic motivations and social pressure) to use
cellular telephones, and cellular telephone usage will differ
based on differences in nationality.

To examine cuItural differences between cellular

telephone users in the two countries, responses of users from

the U.S. and from South Korea were compared. The results

indicated that there were differences between the two

countries in the extent of cellular telephone usage.

T-tests were used to determine if there were significant

differences in the means of users' perceptions, motivations,

and the extent of usage between the two groups. Although the

respondents in the two groups were different in age

characteristics (t=5.75, p<.OOl), sixty-four percent of the

respondents in each group were between thirty-one and fifty

years of age. There were almost equal distributions in terms

of gender (forty-seven percent of female and fifty-three

percent of male) in the U.S. sample, while there were more

male respondents (seventy-three percent of male and twenty

seven percent of female) in the South Korean sample (chi-

square=11.57, p<.OOl).

This discrepancy could be explained due to the fact that

many more women are working in the U.S. and their mobility for

work demands cellular telephone use more, whereas in South

Korea many women stay home and do not work after marriage. It

99



is also important to note that there are no significant

differences in socio-economic factors (income and occupation)

between these two groups.

5.5.6.1 Users' Perceptions

Two moderating variables: apprehensiveness about

~elephones (t=7. 78, p<. 001) and intrinsic motivations (t=3. 80,

p<.OOl) differed significantly between the two groups. Results

of the t-tests are presented in Table 20. Contrary to

hypothesis HSa, the perceived ease of cellular telephone use

was not significantly different between the two samples (t=

.78, p<.44). The overall perceptions of ease of cellular

telephone use were very positive (i.e., cellular telephones

were perceived as being easy to use) in both samples (sixty

three percent of each sample agreed to this positive

assessment) .

As hypothesized (HSb) , apprehensiveness about telephones

was significantly different between the two samples (t=7.78,

p<.OOO). u.s. respondents were more apprehensive about using

cellular telephones (mean=S.27) than those from South Korea

(mean=4.00) .
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5.5.6.2 Users' Motivations

Contrary to the hypothesis HSc, extrinsic motivations to

use cellular telephones were not significantly different

between the two samples (t=-.S3, p<.60), as shown in Table 20.

The implications of the relationship between users' extrinsic

motivations and nationality will be explored further in the

next chapter.

Consistent with hypothesis HSd, there was a significant

difference in the intrinsic motivations between the two

samples (t=3.80, p<.OOO). Fifty-one percent of the u.s.

respondents felt that they enjoyed using cellular telephones,

while thirty-six percent of the South Korean respondents felt

that cellular telephones were enjoyable to use.

Contrary to hypothesis HSe, social pressure to use

cellular telephones did not differ between the two sample

groups (t=-.21, p<.84). This result is surprising given the

concept of power distance which posits that South Koreans are

more concerned with social status than Americans. Table 20

presents a summary of the moderating variables between the

U.S. and South Korea.
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Table 20. Comparison of Moderating Variables
between the U.S. and S.K. d

Var. a Area Negat Neutr Posit Mean t C Signifi
iveb al ive cance

EOU U.S. 17.6% 17.6% 62.5% 4.95 -.78 .435
S.K. 11.1% 23.9% 63.2% 5.08

APP U.S. 13.1% 20.5% 54.0% 5.27 7.78 .000***
S.K. 25.6% 41.0% 32.5% 4.00

Ext M. U.S. 10.8% 10.8% 72.2% 5.29 -.53 .597
S.K. 1. 7% 21.4% 71.8% 5.36

Int M. U.S. 19.3% 26.7% 50.6% 4.67 3.80 .000***
S.K. 32.5% 23.9% 35.9% 4.05

S.P. U.S. 55.7% 22.2% 12.5% 3.63 - .21 .835
S.K. 41.9% 30.8% 24.8% 3;68

a Var~able name ~s the abbrev~at~on of the moderat~ng

variables in the model. The names are: EOU=perceived ease of
use; APp=apprehensiveness about telephones; Ext M.=extrinsic
motivations; Int M.=intrinsic motivations: S.P.=Social
Pressure. b These scales were rated on Seven-point likert
scale (l=strongly disagree ... 4=neutral ... 7=strongly agree).
Points one, two, three were collapsed to form the negative
assessment. Points five, six, seven were collapsed to form the
positive assessment. Point four remained as neutral.
C The t-statistic is used to test if there is a significant
difference in means between the two samples.
d Numbers represent percentage of each category.
*** p<. 001.

5.5.6.3 Cellular Telephone Usage

An examination of the frequency distributions of cellular

telephone usage reveals significant differences between the

two groups (t=-13.18, p<.OOO). Contrary to the U.S.

respondents who make calls on their cellular telephones an

average of 2.199 times per day, the South Korean respondents

make calls 8.465 times per day. The mean of incoming calls on

the cellular telephones was also significantly different
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between the two groups. Compared to the mean of 1.358 for the

U.S. sample, respondents from South Korea received 8.430 calls

per day.

The amount of time that the respondents spent talking on

their cellular telephones was also significantly different

(t=-6.82, p<.OOO). Compared to the respondents from the u.S.

who talk on their cellular telephones about 7 minutes in an

average day, the South Korean respondents spend about 20

minutes. The activation time for cellular telephones between

the two areas was also significantly different. The majority

of respondents from the U.S. (sixty-four percent) turned on

their cellular telephones from 30 minutes to 1 hour in an

average day, while the majority of respondents from South

Korea (forty-five percent) turned on their cellular telephones

6 hours or more.

Therefore, hypothesis H5f, predicting differences in the

extent of cellular telephone usage based on differences in

nationality, was supported. Table 21 compares the extent of

cellular telephone usage between the U.S. and South Korea.
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Table 21. Comparison of Cellular Telephone Usage
between the U.S. and S.K.

Item Area Mean t+ Significance

Number of u.s. 1. 78 -13.18 .000***
Calls S.K. 8.45

Length of u.s. 7.41 -6.82 .000***
Calls S.K. 20.36

Personal u.s. 1.47 -8.60 .000***
Calls S.K. 4.17

Work-related U.S. 1.17 -7.32 .000***
Calls S.K. 5.40

+ The t-stat1st1c 1S used to test 1f there 1S a s1gn1f1cant
difference in means between the u.s. and S.K.
*** p<.OOl

5.6 Results Related to Cellular Telephone Use ~ Ethnicity

5.6.1 Users' Percaptions

Other variables examined in this study concerned the

differences in users' perceptions about cellular telephones,

their motivations to use cellular telephones, and the extent

of usage based on the differences in ethnicity of the u.s.

respondents. As expected, users' perceptions about cellular

telephones were significantly different between the different

ethnic groups at the .05 alpha level (for perceived ease of

use, F=2.31; for apprehensiveness about telephones, F=2.29).

Results from post-hoc tests, performed to determine the

precise differences in means, indicate that the Caucasian

group (mean=5.44) was significantly different from the

Japanese group (mean=4.71) in terms of perceived ease of use,
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while the Filipino group (mean=4.20) was significantly

different from the Japanese group (mean=5. 61) in terms of

apprehensiveness about telephones.

5.6.2 Users' Motivations

A one-way ANOVA of the differences of ethnicity data

reveals that extrinsic motivations to use cellular telephones

differed significantly depending on ethnicity (F=2. 09, p<. 05) .

However, results from post-hoc tests provided no additional

information on this issue.

As shown in Table 22, the other two motivations to use

cellular telephones (intrinsic motivations and social

pressure) did not differ significantly based on differences in

ethnicity. These results indicate that ethnic groups differ in

their extrinsic motivations to use cellular telephone, but not

in intrinsic motivations or social pressure.

5.6.3 Cellular Telephone Usage

As the ANOVA results in Table 22 show, there were

significant differences between different ethnic groups in the

extent of their cellular telephone usage. The number of calls

made were significantly different among ethnic groups (F=5. 97,

p<. 001). Specifically, the Caucasian group (mean=2. 92) was

significantly different from the Japanese group (mean=1.08).
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This finding suggests that the Caucasian group uses their

cellular telephones almost three times more than the Japanese

group. However, there were no significant differences between

different ethnic groups with respect to the length of calls

made.

As displayed in Table 22, the ANOVA results revealed that

the purpose of using cellular telephones differed

significantly based on differences in ethnicity (for personal

use, P<.Oli for work-related use, P<.Ol). Results from the

Student-New.rnan-Keuls (SNK) test, performed concurrently with

the one-way ANOVA to determine the precise difference between

two means, indicated that the Caucasian group (mean=2.17) was

significantly different from the Japanese group (mean=l.OO)

for personal cellular telephone use. SNK test results for

work-related cellular telephone use indicate that the

Caucasian group (mean=2.43) was significantly different from

the Chinese group (mean=.75).
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Table 22. One-Way ANOVAs Results for Ethnicity

Variables Mean Squares F Ratio F Probe

Ease of Use Between Groups 3.97 2.31 .03*
Within Groups 1. 72

Apprehensive Between Groups 5.78 2.29 .03*
Within Groups 2.52

Extrinsic M. Between Groups 3.86 2.09 .05*
Within Groups 1.85

Intrinsic M. Between Groups 1.02 .53 .81
Within Groups 1.92

Social P. Between Groups 4.28 1.13 .35
Within Groups 3.78

Number of Between Groups 45.41 5.97 .00***
Calls Within Groups 7.61

Length of Between Groups 561. 93 1.97 .06
Calls Within Groups 285.41

Personal Use Between Groups 8.96 3.24 .00**
Within Groups 2.76

Work-related Between Groups 21.32 2.68 .01**
use Within Groups 7.97

+ Th1S 1S based on the var1ab111ty among
++ This is a weighted mean of the
variances.
*p<.05, **p<.Ol, ***p<.OOl

5.7 Summary

the sample means.
independent sample

In general, the data supported several expectations based

on the research model in this study. As expected, perceived

ease of use had a significant effect on extrinsic motivations

and intrinsic motivations. Also, age of the respondents was

positively associated with social pressure to use cellular

telephones. These relationships support the results of

previous research regarding computer technology (e.g.,
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Igbaria, 1994). As the model predicted, apprehensiveness about

telephones had a negative effect on intrinsic motivations

that, in turn, were associated negatively with work-related

cellular telephone usage.

However, some expectations were not confirmed by the

data. In particular, the lack of association between users'

motivations and their cellular telephone usage was surprising.

In addition, there was not much support for the hypothesized

association between users' individual characteristics and

their perceptions about cellular telephones. These issues will

be explored further in the next chapter.

For samples from both the U.S. and South Korea, users'

perceptions about cellular telephones were highly related to

their motivations to use the telephones. The two models were

almost identical with some exceptions: users' extrinsic

motivations affected cellular phone usage only in the South

Korean sample. Users' extrinsic motivations to use cellular

telephones were largely determined by perceived ease of use in

the U.S. sample, while these motivations were largely

determined by apprehensiveness about telephones in the South

Korean sample. For both samples, intrinsic motivations

negatively affected work-related cellular telephone use.

In addition, individuals' extrinsic and intrinsic

motivations to use cellular telephones differed based on

differences in their perceptions of ease of use. Intrinsic

motivations were also different based on apprehensiveness
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about telephones. Moreover, the results suggest that the

frequency of cellular telephone calls and work-related

cellular telephone use were different based on differences in

extrinsic motivations to use cellular telephones. The next

chapter will further discuss these results and provide

interpretations of the results.
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CHAPTER VI. DISCUSSION AND CONCLUSIONS

The confirmation of many of the research expectations

provides general support for the proposed research model and

hypotheses in this study. The major findings from the research

model display the significant associations between the age of

respondents and social pressure to use cellular telephones,

between users' perceptions and motivations, and between

motivations and cellular telephone usage. The results of the

research hypotheses support these relationships in the model

and show meaningful cultural differences in the extent of

cellular telephone use, users' perceptions and motivations

between two samples. The next section presents and discusses

the highlights of the results regarding the six primary

variables of this study: individual characteristics, users'

perceptions, motivations, cellular telephone usage, adopters'

category and cultural differences.

6.1 Individual Characteristics

The respondents' individual characteristics (demographic

and socio-economic factors: gender, income and occupation)

were shown to have no significant effects on their perceptions

of cellular telephones and social pressure to use them. Thus,

the individual characteristics of cellular telephone users are

not strongly related to their assessment of the ease of using
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cellular telephones, their fear of using cellular telephones

or social pressure to use cellular telephones.

However, age of the respondents was found to have a

strong and significant association with the social pressure

they faced to use cellular telephones. Older respondents were

more pressured to use cellular telephones by others, compared

to younger respondents who were far less pressured. This

suggests that older individuals are more likely to accept

cellular telephones primarily because of family member or peer

pressure, which forces them to carry cellular telephones for

security reasons. As Davis (1995) reported, cellular

telephones are considered proper gifts to ensure an older

person's safety. Therefore, providers of cellular services can

emphasize, in their marketing strategy, the security functions

that cellular telephones provide for users.

According to Rogers (1983), there is inconsistent

evidence about the relationship of age and innovation

adoption. He concludes that about half of the studies on this

subject show no relationships. For instance, Sindi (1992)

found that age had no direct effect on attitudes and

intentions toward using the system. Lucas (1975) also found no

relationship between age and system use. However, other

studies (e.g., Brancheau, et al., 1990; Assael, 1981) have

reported links between age and technology use. Results from

this study suggest further research is needed to clarify this

issue.
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6.2 Users' Perceptions

People's motivations to use cellular telephones are

influenced strongly by their perceptions about the ease of use

of the telephones and by the degree of apprehensiveness they

have about using the telephones. Perceived ease of use played

a significantly more important role than apprehensiveness

about telephones in influencing users' extrinsic and intrinsic

motivations to use cellular telephones. This suggests that

individuals who thought that cellular telephones were easy to

use also thought that using cellular telephones would enhance

their personal and professional lives.

A number of empirical studies in MIS (Davis, 1985; Davis

et al., 1989; Moore, 1989; Sindi, 1992; Karahanna, 1993) have

showed that ease of using a technology was strongly associated

with perceptions of the usefulness of that technology. They

found that ease of use is an important determinant in the

adoption and usage of a technology. In other words, those who

perceive a system as being easy to use are more likely to be

users. This was supported in this study as well. These results

suggest that perceived ease of use has a very positive effect

on motivation to use cellular telephones. That is, efforts to

make cellular telephones easier to use would improve people's

motivations to use them and thereby increase the likelihood of

their use.
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In this study, both perceived ease of cellular telephone

use and apprehensiveness about telephones were strongly

associated with users' intrinsic motivations to use cellular

telephones in both the U.S. and South Korean samples. This

finding is consistent with other studies (e.g., Bandura, 1982;

Lepper, 1985) of the effects of self -efficacy on intrinsic

motivations. Since apprehensiveness about using cellular

telephones is strongly related to intrinsic motivations,

managers of cellular telephone companies can increase the use

of cellular telephones by advertising functions of cellular

telephones such as the ability to turn it off and the use of

voice mail, both of which may lessen people's cellular

telephone apprehensiveness.

Overall, the fact that perceived ease of use and

apprehensiveness about telephones are significant determinants

of people's motivations to use cellular telephones has

important implications for managerial practices. When planning

mobile communication services in a market, managers could use

this effect to determine how people perceive cellular

telephones and to increase people's motivations to use them.

Making cellular telephones easier to use and less intimidating

can increase people's usage.

The hypotheses related to users' perceptions were not

supported indicating that, overall, individual perceptions

about cellular telephones did not differ based on demographic

and socio-economic characteristics except for gender. In other
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words, individual characteristics of cellular telephone users

were not significant determinants of their perceptions about

the telephones. These findings are inconsistent with the

previous literature (e.g., Gist, 1989).

One possible explanation may be that the individual

profiles employed in this study may not represent the whole

picture about users' perceptions regarding cellular

telephones. Other factors such as education and the

availability of other communication technologies may help

explain differences in individual perceptions. Regarding the

perceived ease of cellular telephone use, there was a

statistically significant difference between females and

males. Females tended to feel that cellular telephones were

easier to use and knew more functions of the telephones than

males. This result is compatible with previous research (e.g.,

Tannenbaum, 1991) which found gender differences in cellular

telephone use.

6.3 Users' Motivations

The data showed that users' motivations to use cellular

telephones did not have a significant impact on use except for

the negative impact of intrinsic motivations on work-related

usage. As expected, intrinsic motivations of the respondents

were found to have strong negative associations with their

work-related cellular telephone usage in both the u.s. and
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South Korean samples. This result suggests that the

respondents did not think that cellular telephones were

particularly enjoyable to use in the pursuit of their work.

Viewed another way, cellular telephone users who employed the

telephones for their work might have been pressured to hurry

and 'get the job done,' thus, they were less likely to enjoy

using the telephones.

Another interesting finding was the strong impact of

users' extrinsic motivations on cellular telephone use,

particularly in the South Korean sample. This result is

consistent with previous research (Igbaria, 1994) that found

perceived usefulness was the most influential factor affecting

the acceptance of computer technology, followed by intrinsic

motivations and social norms.

The concept of relative advantage is similar to perceived

usefulness, one of the best predictors of adoption of an

innovation (Rogers, 1983). Components of relative advantage

include improved performance and savings in time and effort.

Consistent with the results of this study, empirical studies

in MIS (Davis, 1985; Davis et al., 1989; Moore, 1989) have

shown relative advantage or perceived usefulness to be an

important factor in explaining usage of a new technology.

The above result proves that extrinsic motivations are

the most dominant motivator in the use of cellular telephones,

that is, individuals are likely to accept cellular telephones

mainly because of the functions it performs for them. Thus,
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mobile communication managers should emphasize the many

functions and utility of the telephones and should convey to

users, in a realistic way, how useful the telephones will be

to them in their personal and professional lives.

One reason that users' motivations did not affect

cellular telephone usage in the u.s. is likely due to their

very low usage rate (mean number of calls=1.78 in an average

day), compared to that of the South Korean respondents who

used their cellular telephones almost four times as much (mean

number of calls=8.45 in an average day). Further research is

needed to clearly identify the effects of motivations on

cellular telephone usage in different areas.

The hypotheses related to users' motivations were mostly

supported. The results of this study indicate that perceived

ease of use affected both extrinsic and intrinsic motivations

to use cellular telephones, while apprehensiveness affected

only intrinsic motivations to use cellular telephones. These

results suggest that those who perceived cellular telephones

as being easy to use were more likely to think that cellular

telephones were useful as well. Respondents who were not

apprehensive about telephones also thought that cellular

telephones were enjoyable to use. These findings are

consistent with our research model and previous research that

indicated links between users' perceptions and their

motivations.
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These results have significant implications for

managerial practices. Manufacturers of cellular telephone

technologies need to make the telephones easier to use and add

functions such as voice mail and paging which can reduce

people's apprehensiveness. Managers also need to develop

effective marketing strategies which focus on promoting ease

of use and those functions which reduce apprehensiveness.

Positive perceptions regarding cellular telephones will

increase people's motivations to use the telephones and

eventually increase their acceptability. Efforts to improve

marketing strategies will yield dividends in terms of more

favorable perceptions about cellular telephones and

consequently greater acceptance and usage.

6.4 Cellular Telephone Usage

Predictions that individuals' extrinsic motivations would

be an important factor in influencing cellular telephone usage

were supported, while those regarding intrinsic motivations

were not supported. Specifically, extrinsic motivations were

positively associated with the number of cellular telephone

calls made and its work-related use in this study. These

findings are consistent with previous research which reports

that perceived usefulness is significantly related to system

usage (e.g., Davis, et al., 1989; Igbaria, 1994).
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This research is relevant when firms want to diagnose,

for marketing purposes, why cellular telephones are acceptable

to users. Our data indicate that, although other motivations

are important, the usefulness of cellular telephones is

clearly the most important and should be emphasized in

marketing them.

Intrinsic motivations were one of the three motivations

examined in this study. They were expected to affect the

extent of cellular telephone usage (along with the other two

motivations) because previous research (e.g., Tannenbaum,

1991; James, 1992; Davis, 1993a) suggested the importance of

intrinsic motivations in using cellular telephones. However,

intrinsic motivations did not affect cellular telephone usage

in this study.

The results of this study regarding social pressure to

use cellular telephones indicate that the length of calls

differed based on differences in social pressure. Social

pressure is similar to the concept of "image" (Moore and

Benbasat, 1991) and refers to the motivation that causes an

individual to adopt an innovation to improve his or her image

or social status. Rogers (1983) states that an adoption of

highly visible innovations is especially likely to be

motivated by status. In this study, length of calls were

affected by individuals' motivations to improve their status.

Additionally, social pressure to use cellular telephones

was different based on the individuals' age and income. [Note:
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age and income were significantly correlated in this study

(Pearson R2=. 33, P<. 001)] . Consistent with the research model,

older respondents felt greater pressure to use cellular

telephones. Since the use of cellular telephones may be

related to cost, and since older people had higher income they

were more likely to use cellular telephones because carrying

the telephones seems to improve their status. In general, most

of the respondents felt little social pressure to use cellular

telephones, although those in the lowest income category

expressed more pressure than others.

6.5 Adopters' Category

Regarding the socio-economic status of adopters, Rogers

(1983) summarizes that early adopters, compared to late

adopters, have higher social status. However, other research

(e.g., Wang, 1994) found that early adopters of mobile

communication technologies had lower social status than late

adopters. In this study, the results related to income support

Rogers' claims. Overall, the results of this study determined

that early adopters were generally older male

professionals/managers with high incomes. Users who were

female, young, non/semi-professionals, and/or in lower income

brackets tended to adopt cellular telephones later. Compared

to late adopters, early adopters used cellular telephones a

lot more, particularly for work.
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The findings of the present study are inconsistent with

some of the previous literature (e.g., Brancheau and Wetherbe,

1990) regarding the age of adopters. The results of the

present study show that early adopters of cellular telephones

are older than late adopters. One possible reason may help

explain this inconsistency. Cellular phones differ from such

technologies as computers, which already exist in

organizations. Thus, the use of cellular telephones demands

the adopters' personal investment and desire. The high

correlation between age and income in this study implies that

older people have more income; consequently, older people

adopt cellular telephones earlier, compared to young people

who generally cannot afford the cost of cellular telephone

use. In addition, respondents' perceptions about cellular

telephones and their motivations to use cellular telephones

were not significantly different based on when they adopted

them.

6.6 Cultural Differences

In general, respoLdents' reactions to the usefulness of

cellular telephones were very similar between the two samples,

and cellular telephones were perceived as useful by nearly all

respondents. The majority of the respondents (seventy-two

percent of the U.S. and the South Korean respondents) thought

that use of cellular telephones increased their productivity.
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Only eleven percent of the u. S. respondents and two percent of

the South Korean respondents thought that cellular telephone

use would not improve their work or personal life.

Overall, social pressure to use cellular telephones also

did not significantly differ between the u. S. and South Korean

samples. However, the respondents from South Korea felt more

external pressure than u.S. respondents. Forty-two percent of

the South Korea respondents had no pressure, compared to

fifty-six percent of the u.S. sample. This finding was

consistent with the original expectation that South Koreans

would face more social pressure compared to Americans. Based

on Hofstede's research (1984) on cultural differences, it was

expected that South Koreans would use the highly visible

cellular telephones to improve their social image or status.

This expectation was supported by the results of this study.

Apprehensiveness about telephones and intrinsic

motivations differed significantly between the two samples.

The reason that the u.S. respondents were more apprehensive

about using cellular telephones than those from South Korea

seems to be related to their concerns regarding the cost of

cellular telephone use and protection of privacy. The levels

of cellular telephone penetration in the two areas are

different (sixteen percent in Hawaii and three percent in

South Korea), and the extent of cellular telephone use among

the respondents were also different (less than two times a day

in Hawaii and more than eight times in South Korea). Thus, it

121



is deduced that although cellular telephones are used more

commonly in Hawaii, the telephone users do not use them as

often.

These facts seem to be related to the different cost of

cellular telephone use in the two areas. In other words, in

Hawaii the activation fee of a cellular telephone is cheaper,

but the monthly access fee and airtime rate are more expensive

compared to the prices in South Korea. Also, the U.S.

respondents tended to be more concerned about their privacy

and did not want to be disturbed by telephones. Thus,

respondents from Hawaii seem to be more apprehensive about

using cellular telephones.

Intrinsic motivations to use cellular telephones were

higher in the U.S. sample (mean=4.67) than the South Korean

sample (mean=4. 05). This was different from the original

hypothesis which proposed that respondents from South Korea

would have higher intrinsic motivations to use cellular

telephones. Regarding these results, Hofstede's research

(1984), which was conducted more than ten years ago, should be

re-considered. In the rapidly changing economy of South Korea,

people are becoming more work-oriented than family or

community-oriented, thus becoming more individualistic and

turning away from the traditional collectivism of the past.

The different motivations to use cellular telephones in

the two areas the South Korean sample was more

extrinsically motivated, e.g., perceived usefulness compared
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to the U.S. sample which was more intrinsically motivated,

e.g., enjoYment, freedom, security, etc. provide

interesting implications for international marketing. Our data

indicates that cellular telephone users have different

motivations to use the telephones based on their culture and

economy. These findings can lead to the development of

different marketing strategies tailored to different markets

thereby increasing the acceptability of mobile communication

technologies.

Another significant difference between the U. S. and South

Korean respondents was the effect of gender on perceived ease

of use and apprehensiveness about cellular telephones. Gender

affected user perceptions significantly in the South Korean

sample. This might be due to the fact that females in South

Korea are raised not to be as technology-oriented as males;

thus, females and males perceive cellular telephones

differently in terms of their ease of use and extent of

apprehensiveness.

Compared to the respondents from the U. S ., who used

cellular telephones more for personal reasons, the respondents

from South Korea used their cellular telephones equally for

business and personal matters. Thirty-five percent of the U.S.

respondents talked to their spouse, family, or personal

friends at least once in an average day, while twenty-five

percent of the respondents communicated with colleagues or

people related to their business or profession.
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On the other hand, fifty-two percent of the South Korean

respondents communicated with colleagues, while fifty-nine

percent of the respondents used their cellular telephones at

least once a day for communication with family or friends.

These differences suggest the need for designing different

marketing strategies for mobile communications companies in

different countries.

Differences also exist in the extent of cellular

telephone usage between the u.S. and South Korea samples. In

fact, this difference is consistent with information richness

theory (Daft et al., 1984) and social presence theory (Fulk et

al., 1987). Based on the theories, the cellular telephone is

an information rich channel in that it communicates various

social signals to the listener and feedback is fast. It also

has a high degree of social presence because users can be

reached anywhere and anytime if they want. These theories help

explain observed cultural differences in cellular telephone

use. For example, South Korean people tend to want to 'get the

job done' right away, while American people are inclined to

wait with greater patience.

Also, the average cost of obtaining a cellular telephone,

the basic monthly subscription fee, and the airtime charges in

the two areas are different. The differences in cost may

account for some of the differences in cellular telephone use;

for instance, the respondents from Hawaii found it cheaper to

get a cellular telephone, but were still not likely to use it
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as often as the respondents from South Korea. In South Korea,

the airtime charges are much cheaper than in Hawaii. This can

be one of the reasons for the greater number of calls made on

cellular telephones in South Korea.

The characteristics of cellular telephones based on

information richness and social presence theories, the

cultural differences between the two countries, and the

differences in pricing of cellular services can explain why

respondents from South Korea use their cellular telephones

much more than the U.S. respondents.

Ethnic differences: another important finding of this

study is related to cultural differences within the same

country. Users' perceptions about cellular telephones were

significantly different between different ethnic groups.

Extrinsic motivations to use cellular telephones also differed

significantly depending on ethnicity. And, in addition, there

were significant differences in cellular telephone usage

between ethnic groups, specifically between the Caucasians and

Japanese.

These results indicate that, although individuals have

the same nationality, they are likely to have different

perceptions and motivations about technologies and may use the

technologies differently based on their ethnic backgrounds.

One reason that would explain these results is that people's

attitudes and perceptions of technology may be affected by

factors of ethnicity as people from different ethnic
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backgrounds would have different their home cultures and life

styles. Thus, culture can be a critical factor in

understanding technology use. These results are consistent

with previous research (Davis, 1995) regarding different

cellular telephone use based on ethnic backgrounds.

In sununary, perceived ease of use was found to have

significant effects on the users' extrinsic and intrinsic

motivations; apprehensiveness about telephones had a negative

effect on intrinsic motivations. These results show the

strength and importance of the links between users'

perceptions and motivations in the research model and

hypotheses and suggest meaningful implications for managerial

practices. With respect to the relationships between users'

motivations and their cellular telephone usage, extrinsic

motivations (perceived usefulness) proved to be the most

influential factors affecting cellular telephone usage.

Providers of cellular telephone services can emphasize the

many functions and utility of the telephones in their new

markets and convey to potential users how helpful the

telephones will be to them.

In terms of the cultural differences between the U.S. and

the South Korean samples, the U. S . respondents had more

apprehensiveness than the South Koreans toward using cellular

telephones and perceived that cellular telephones were more

enjoyable. In addition, U.S. respondents use their cellular

telephones much less often than the respondents from South
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Korea. Also, there were significant differences on users'

perceptions, motivations, and cellular telephone use based on

ethnic backgrounds. These cultural differences suggest many

implications for mobile communication businesses'

international marketing strategies and future studies.

6.7 Limitations of the Study

Different research methods involve different limitations.

The present study employed a survey using questionnaires I thus

exhibiting problems common to such survey investigations.

Also, other limitations related to this study are discussed.

6.7.1 Randomization of Subjects

One of the weaknesses of this study is the limited

randomization of subj ects. Since the sample is not drawn

randomly from the entire population of cellular telephone

subscribers in the United States and South Korea, there is a

possibility of selection bias. The samples are "convenience

samples" (Sackett et al., 1990; Bryman and cramer, 1994),

i. e., samples which are easily accessible to the author.

Because random sampling is practically impossible in such

situations, this problem is a common inherent limitation of

field research (Sackett and Larson, 1990).
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The sample of technology users in the United States is

limited to only one state, which has a more multicultural

population than other states. Despite some similarities·with

the rest of the country (e.g., political and economic

structure, educational system, and mass media etc.), the

population of Hawaii does differ in ethnic and racial

composition from that of other states. In addition, the sample

is also limited to users who subscribe to services from one of

the two cellular companies in the state. Future studies need

to examine cellular phone usage across the country and among

various providences of cellular service.

The sample from South Korea is also "a convenience

sample" (Sackett et al., 1990; Bryman et al., 1994). Because

of the lack of a tradition in survey mail-outs among Korean

people, this convenience sample was selected.

6.7.2 Nonparticipation Bias in the Mail Survey

A thirty-seven percent participation rate also leaves

open the possibility of nonparticipation bias. The respondents

and non-respondents may differ from each other with respect to

their motivations and perceptions.

The results, relatively low use of cellular telephones

from the U.S. respondents, could be due to possible skewed

participation in the survey. It is possible that more frequent

cellular telephone users did not participate in the survey,
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because they may be more time-conscious. This factor may

affect the generalizability of these research results, because

the generalizability associates with the representativeness of

the sample (Bass and Firestone, 1980).

6.7.3 Research Variable and Data-Collecting Technique

A limitation of the research design in this study was its

focus on users' motivations and perceptions to the exclusion

of the cost of cellular telephone use. Although previous

research about the acceptance of computer t~chnologies and

telephones did not include cost, it may be an important factor

in the usage of cellular telephones. Future studies need to

examine the impact of this variable on cellular telephone

usage. In addition, this study used one data-collecting

technique, the questionnaire survey method. Future research

needs to use other methods to triangulate the results from

this study.

Despite these limitations, this study is the first to

analyze individual determinants regarding acceptance of

cellular telephones. Also, the empirical evidence in this

study will provide useful insights into how and why people use

cellular telephones.
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6.8 Future Research

This section presents the implications of this study for

future research. First, even though the research model in this

study explained some of the variance in cellular telephone

users' perceptions, motivations and their usage, much of the

variance remains unexplained. Identifying the independent

variables that account for the remaining variance in each

dependent variable is an important direction for further

:t:esearch. Additional variables may be different individual

characteristics such as education, use of other communication

technology, cost of cellular telephone use, and other

constraints that can affect individual adoption and usage.

Second, the research model proposed in this study can be

expanded to examine the adoption of general communication

technologies. In order to generalize this research model to

other technologies, additional factors such as individuals'

socio- economic characteristics (e. g. , years of formal

education and occupational status), communication awareness

(e. g., exposure to mass media), cost of using technologies and

access to other media need to be considered.

Third, an interesting proposition would be to determine

how the research model can be extended to measure the

perceptions of non-users. A comparison of users' and non

users' perceptions about cellular telephones will provide
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greater insight to the application and validation of the

research model.

Fourth, another direction for future research is to

conduct a series of comparative studies. The model should be

tested simultaneously in other nations to account for the

effects of cultural differences on cellular telephone usage.

Results of such research will have important implications for

marketing mobile communication technologies.

Fifth, a longitudinal study of cellular telephone use

should be conducted. This research would focus on how cellular

telephone use changes the quality of the users' lives over

time. It can also monitor changes in users' satisfaction

levels regarding the impacts of cellular telephone use.

Sixth; the social pressure component should be analyzed

further using more sophisticated techniques such as the

analysis of communication networks (e.g., Brancheau and

Wetherbe, 1990) to understand the processes by which social

norms influence an individual's motivation to use new

technologies. This research would have further implications

for diffusion of innovation studies.

In summary, this section outlined several areas for

future research on the theoretical and empirical aspects of

the research model and the research variables. The model and

variables integrate findings from several research paradigms

including motivation theory, MIS research and attitude

research. Future research should employ such interdisciplinary
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approaches to fully understand the acceptance and adoption of

new technologies.

6.9 Conclusions

To better predict and explain usage of cellular telephone

technology, we need to better understand why people use the

technology. From this point of view, this research explored

salient motivational dimensions and individual differences

with respect to the usage of cellular telephones. This

research developed a theoretical model to explain peoples'

cellular telephone use based on their motivations. As Dervin

and Shields (1990) point out, user research is missing in

telecommunications. Hence, we need more studies of user

motivations and acceptance of new communication technologies.

Every business needs to know who its customers are. As

the market expands, carriers will need to target specific

customer niches. Marketing managers of mobile communications

companies need to be concerned with how to launch a new

technology most efficiently in a new market. The results of

this research about typical cellular users and their

motivations are useful for the investigation of a specific

market that the organizations want to target.

This dissertation applied technology acceptance models

and motivation theories as the theoretical foundation to

develop and test a user acceptance model for cellular
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telephone use. The model is valuable in understanding and

explaining how users' perceptions affect their motivations to

use cellular telephones. As the model suggested, users'

perceptions about cellular telephones were significantly

related to their motivations to use cellular telephones.

Specifically, perceived ease of use was found to have

significant effects on users' extrinsic and intrinsic

motivations; apprehensiveness about telephones had a negative

effect on intrinsic motivations.

For mobile communication businesses, these results

provide important implications. Manufacturers of cellular

telephones should increase their efforts to make the

telephones easier to use and perhaps add services such as

voice mail or paging which can reduce people's

apprehensiveness. Managers can positively influence people's

perceptions regarding cellular telephones through effective

marketing strategies which emphasize ease of use and

supplementary functions. Favorable perceptions about cellular

telephones will increase people's motivations to use the

telephones and consequently boost acceptance and usage of the

telephones. This study confirmed that extrinsic motivations

(e.g., perceived usefulness) were the most influential factor

affecting cellular telephone usage in the South Korean sample.

Responses from South Korea showed that individuals used their

cellular telephones because they were perceived as being

beneficial or useful.
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This research also investigated the impact of cultural

differences with respect to the usage of cellular telephones.

From this point of view, this project is a unique opportunity

to compare why and how users adopt and use cellular telephone

technology in different countries. Hawaii is noted for having

one of the highest penetration rates of cellular telephones in

the United States, and South Korea is believed to be one of

the fastest growing cellular telephone markets in the world.

Hawaii and South Korea are therefore good sample areas to

compare the adoption and use of cellular telephone technology.

Information about the effect of culture on the utilization of

technology benefits business organizations in expanding their

international markets.

This study also examined technology use among individuals

from different ethnic backgrounds within the same country.

Hawaii provides a rich, decentralized and heterogeneous sample

in terms of ethnicity and culture. The multicultural and

multiethnic characteristics of Hawaii are important criteria

in this type of research. With the profile and motivations of

users (e.g., who is buying cellular telephones, why are these

customers buying and how the telephones are being used) based

on the different ethnicities and cultures, policy makers,

carriers and manufacturers benefit by understanding the needs

of the customers and improving services to them.

The differences in perceptions, motivations and extent of

cellular telephone usage between the U.S. and South Korea were
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most likely associated with cultural differences and different

pricing of cellular telephone service. These facts bear

suggestive implications for mobile communication

organizations' international marketing plans. Moreover, within

the U.S. sample, users' ethnicity affected users' perceptions,

motivations and cellular telephone use. Therefore, it is

apparent that cultural criteria are among the most important

factors in adopting the extent of use of technologies in this

study.

Overall, the present study sought to extend previous

research by investigating human motivation in cellular

telephone use. It explored extrinsic motivations, intrinsic

motivations, and social pressure in a single study using the

network of multivariate relationships among users' individual

characteristics, their perceptions, and extent of cellular

telephone use. This was the first study to compare empirically

two areas and deal with cultural factors regarding cellular

telephone use.

Furthermore, this research contributes to knowledge about

the acceptance and adoption of communication technologies in

general. Also, this study helps reveal the effects of new

technologies on human behavior and vice-versa, just as

communications research in the past have done. For example, in

the 1930s, communication scholars conducted research into

radio as a new communication technology following newspapers

and film; in the 1950s, with the advent of television, studies
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were pioneered about its effects. In the 1980s, the social

impact of interactive communication technologies such as

computers were studied by communications scientists. And now,

the impact of mobile communication technologies, such as

cellular telephones, needs to be undertaken. This study fills

this gap in the literature.
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APP~IX A

QUESTIONNAIRE

University of Hawaii at Manoa

Communication and Information Sciences
Honolulu, Hawaii

October 3, 1995

Dear Cellular Telephone Subscriber,

The Communication and Information Sciences (CIS) doctoral
program at the University of Hawaii at Manoa is cu~r:ntly

sponsoring a dissertation research project aimed at ga~n~ng a
more complete understanding of an individual's motivation to
use cellular telephone technology. A critical part of this
research is to get input from users like you. We truly need
your assistance in this important area of inquiry.

The opinions obtained from this survey will be used solely for
this research. Your responses will be kept in the strictest
confidence and the results will not be identified or used
individually. Could you please take a few minutes and complete
the attached questionnaire? We estimate that it will take you
about 10 minutes. Please return the questionnaire via the
self-addressed envelope by Oct. 31, 1995.

A quick response is greatly appreciated. If you would like to
have a summary of the research results, please let us know by
indicating on the survey. Thank you very much for your
cooperation.

137



Honolulu
Cellular

-----------------------Hawllil's Cellulsr Leader

October 5, 1995

Dear

We are pleased to be able to share in an educational
opportunity for some of our University of Hawaii students.

The Communication and Information Sciences Doctoral
Program is sponsoring a project to gather information from
cellular users in an effort to better understand and promote
cellular technology.

Your name has been selected at random from our customer
base. We hope you also will be excited about this UH
project, and will want to take a few minutes to complete and
return their questionnaire. A convenient self-addressed,
stamped envelope is included, to make your assistance even
easier.

Please be assured that your account information remains
strictly confidential. The survey team will not even be
aware of any of our customers' names. When you return the
survey, you are under NO OBLIGATION to include your name or
any personal information.

The CIS program has agreed to share the results of the
survey with us. If you do choose to participate, and would
like to have the information the survey provides, please
give a call at 627-8626 to request it, or to discuss the
survey.

Meanwhile, thank you for your efforts to assist a
future generation of communication technologists!

Sincerely,

Kate Oliver
Employee Development Administrator
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A SURVEY OF CELLULAR TELEPHONE USE

I. USER PROFILE:

1. When did you first start using cellular telephones?

(year)

2. In an average day, how many calls do you make on your cellular
telephone? (Circle your response: For example, if you make calls 3
times in an average day, please circle 3)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

20 21 times or more

3. In an average day, how many calls do you receive on your cellular
telephone? (circle your response)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

20 21 times or more

4. In an average day, about how much time do you spend talking on your
cellular telephone? (circle your response)

(1) less than 5 min.
(4) 16 - 20 min.

(2) 6 - 10 min.
(5) 21 - 25 min.

(3) 11 - 15 min.
(6) 26 min. or more

5. In an average day, how frequently do you communicate via your
cellular telephone with:

(1) Spouse times
(2) Family members times
(3) Personal friends times
(4) Colleagues (fellow workers) times
(5) People related to business or profession times
(6) Other (please specify) times

6. During an average day, how long is your cellular telephone turned on?

(1) less than 30 min.
(4) 2 hours - 4 hours

(2) 30 min. - 1 hour
(5) 4 hours - 6 hours

(3) 1 hour - 2 hours
(6) 6 hours or more

7. Please estimate the total number of minutes you talk on your cellular
telephone in an average day?

__________________ minutes

PLEASE TURN TO THE NEXT PAGE
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CELLULAR TELEPHONE USE

B. Please indicate to what extent you agree or disagree with the following
statements by circling the appropriate number (1 = Strongly Disagree ...
4 = Neutral ... 7 = Strongly Agree) .

Strongly Neutral Strongly Doesn' t
Disagree Agree Apply

(1) Cellular telephones are 1 2 3 4 5 6 7 N/A
good to have in emergencies.

(2) Whenever the cellular
telephone rings, I get 1 2 3 4 5 6 7 N/A
thrilled.

(3 ) I know how to use all the
functions of a cellular 1 2 3 4 5 6 7 N/A
telephone.

(4) using a cellular telephone
improves my productivity 1 2 3 4 5 6 7 N/A
on the job.

(5) When I don't bring the cellular
telephone with me, I worry 1 2 3 4 5 6 7 N/A
that someone can't reach me.

(6) I find the cellular
telephone helps me to work 1 2 3 4 5 6 7 N/A
more efficiently.

(7) I enjoy using a cellular 1 2 3 4 5 6 7 N/A
telephone.

(B) Most people who are important
to me think I should be 1 2 3 4 5 6 7 N/A
using a cellular telephone.

(9) Using extra services
(e.g. voice mail) offered 1 2 3 4 5 6 7 N/A
by cellular telephone
companies is easy for me.

(10) Carrying a cellular
telephone is good for 1 2 3 4 5 6 7 N/A
my security.

(11) Using a cellular telephone 1 2 3 4 5 6 7 N/A
allows me to be independent.

(12 ) Using a cellular telephone
gives me the opportunity 1 2 3 4 5 6 7 N/A
to enhance my social status.

(13) Using a cellular telephone
helps lower the cost of 1 2 3 4 5 6 7 N/A
doing business.

PLEASE TURN TO THE NEXT PAGE
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CELLULAR TELEPHONE USE

Strongly
Disagree

Neutral Strongly Doean' t
Agree Apply

(14) Whenever the cellular
telephone rings, I think 1
it may be good news.

(15) Cellular telephones give 1
me freedom.

(16) I find cellular telephones 1
are easy to use.

(17) I use cellular telephones
to keep up with current 1
social trends.

2

2

2

2

3

3

3

3

4

4

4

4

5

5

5

5

6

6

6

6

7

7

7

7

N/A

N/A

N/A

N/A

(18) Using a cellt.~lar telephone
helps me manage family 1 2 3 4 5 6 7
responsibilities.

(19) Carrying a cellular
telephone makes me feel 1 2 3 4 5 6 7
less lonely.

(20) Cellular telephones help
me stay connected 1 2 3 4 5 6 7
with people.

II. BACKGROUND INFORMATION

The following information is for statistical purposes only.
Please circle the appropriate category for each question.

l. Are you:

(1) Female (2) Male

2. Are you:

(1) under 20 years (2 ) 21 - 30 years
(3 ) 31 - 40 years (4 ) 41 - 50 years
(5) 51 - 60 years (6) 61 - 70 years
(7) 71 or above

3. Which of the following categories best describe your gross annual
income?

(1) less than $ 10,000
(2 ) between $ 10,001 - $ 20,000
(3 ) between $ 20,001 - $ 35,000
(4) between $ 35,001 - $ 50,000
(5) between $ 50,001 - $ 70,000
(6) more than $ 70,000

PLEASE TURN TO THE NEXT PAGE
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CELLULAR TELEPHONE USE

4. What is your occupation?

5. How long have you been in your present occupation?

(in years)

6. My ethnic background is (check one) :

African-American
Chinese
Hawaiian
Korean
Vietnamese

Caucasian
Filipino
Japanese
Thai
Other -;-::,...---;-=-_..,..,.---,;---:---;;--__-:-:

(Specify ethnic background)

Thank you very much for taking the time to complete this questionnaire.
Please return it in the self-addressed stamped envelope to: 1777 East-West
Rd, EWC Box 1728, Honolulu, HI 96848. We appreciate your cooperation in
advance.

MAHALO FOR ALL YOUR HELP!
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APPENDIX B

QUESTIONNAIRE

University of Hawaii at Manoa

Communication and Information Sciences
Honolulu, Hawaii

19951d 10-w. 3~

~~"6}-An..e.. Ai-e "5}-Sl-ol --rratll~on"'i Communication & Infonnation Sciencesii
~.:s-"6}-.:il ~-e ~",}.i7}~ ~A~ -ri .B:~~yt:t. ~ ~~Al-e ~~D ~\!" .:jf.tB~. At
-i-*v.9J O)-&--i=7] ~ ~O}.!i!..:ilA}~-e ~ ~~-e{l- ~T~ ~tlI ~<>l~ ~.!t.£,

~~Alo1l %~!llEj=-"'1~ cie1~~ ~Al~ %o:l~ -¥-etE.e1-e l:l} ~l.-1t:l-.

~ ~~Al~ %'itl.ll%~ ~.a:j.!t£ ~~~ ~~-e~~ ~~Ai1il- ol%~ ~olD:1, 7]7D
~o1lt:ll~ 78.!i!.i= (ell: ~i'6, ~~) .!8-Jll~e1oJI ol%~ ~~~ ~~.sral.1t:l-.

~~Al:&l-,l.JoJI ~.a~ Al;j-~ 10~ 0141£, :&l-,l.J"6}-~ .:f ~~ ~~§. t11~.3.oJl ~7-1
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~:a~ .'S.~
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_______ l;1£
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APPENDIX C

RESULTS OF PILOT STUDY

A pilot study was conducted to enhance content validity

of the proposed model and the questionnaire over a one month

period in August and September, 1995. The pilot study

participants consisted of a sample of 27 cellular telephone

users (17 who are living in Honolulu and 10 from South Korea

who were visiting Honolulu; 15 females and 12 males) .

Based on the responses to the questionnaires and the

statistical results of the study some alterations of the

questions and the research variables were proposed for the

main study. First of all, the past mobile experience variable

will be eliminated from the individual Characteristics in the

main study. Most participants who have ever used other mobile

communication technology before (83.3%) indicated that having

prior experience with mobile communications made them "very

likely" or "likely" to use a cellular telephone. 16.7% of the

participants answered neutral for the question. However,

because the past mobile experience was proved to be an

extraneous variable to the obj ective of this study, the

variable will be deleted in the main study.

Another change will be implemented in the questions about

the extent of use. Most of the responses were not different on

weekdays than on weekends as to the number of calls and the

length of calls. These results suggest that most cellular
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telephone users use the telephone not much differently on

weekdays than they do on weekends. Thus, the questions about

the extent of use will be asked concerning an average day

without the separation of weekdays and weekends. Some minor

changes in the questions about the extent of use, such as the

format of the questions and the addition of one question which

will ask the length of cellular telephone turning on, will be

implemented.

Additionally, some minor change will occur in the

terminology of the items for the measurement of attitudes and

motivations toward using cellular telephones: perceived ease

of use, apprehensiveness about telephones, extrinsic

motivations, intrinsic motivations and social pressure. Also,

the question asking users' citizenship will be deleted in the

main study because of the similarity of the question about

ethnicity. Results show that all other questions were

appropriate.

Results and Discussions of Pilot

The reliability coefficient used in the pilot is

Cronbach's coefficient alpha. As Table 23 shows, a minimum

reliability of .50 was achieved for our measurements of

attitude and motivations toward using cellular telephones.
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Table 23. Cronbach Alpha Reliability of Measurement Scales

Variable # Items Cronbach Alpha
Reliability

Perceived Ease of Use 3 .7559

Apprehensiveness 3 .4962

Extrinsic Motivations 6 .5873

Intrinsic Motivations 5 .6276

Social Pressure 3 .5972

An important consideration in the pilot was to confirm

the appropriateness of the proposed model. Regression analyses

were performed to test the hypothesized relationships of the

model. Table 24 presents the correlations (Pearson R

correlation coefficients) among all variables in the research

model while Table 25 contains the results of multiple

regressions applied to the hypothesized equations of the model

and overall indices of fit of the models. Figures 6, 7, 8, and

9 provide graphic representations of the path coefficients for

the model. Based on the results of the pilot data, the refined

model was proposed for the main study.

To test the differences of user motivation on the

individual characteristics in the hypotheses, multivariate

analyses of covariance (MANCOVA) were conducted. Summary

results from the MANCOVAs are presented in Table 26. Where

interaction effects pertained, follow-up t-tests and one-way

ANOVAs were performed to test for main effects. T-Tests and
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Table 24. Correlations among Variables

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. Gender
2. Age -.12
3. Nationality .24 -.18

4. Occupation .49** .22 - .14
5. Income .57** .33 .33 .60**

6. Ease of use .12 -.45* -.05 -.25 -.26
7. Apprehensive .41* -.09 .41* .13 .34 .22

t-' 8. Extrinsic M. .55** -.22 .53 .18 .46* .35 .79***
U1 9. Intrinsic M. .05 - .06 .19 .14 .12 -.01 .52** .45*t-'

10.Social P. .25 .07 .21 -.07 .23 -.14 .50** .48* .73***

ll.Use (weekday) .42* -.13 .43* .08 .36 -.00 .39* .49* .02 .10
12.Use (weekend) .40 -.13 .50* .50* .31 .10 .34 .49* .01 -.01 .92***
13.Personal use .35 .08 .53** .53** .43* .22 .50** .71*** .18 .13 .55** .68***
14.Work-related .47* .04 .54** .54** .55** -.23 .12 .40* .02 .25 .69*** .66*** .60**

Note:

* Denotes correlations significant at alpha = .05
** Denotes correlations significant at alpha = .01
*** Denotes correlations significant at alpha = .001
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one-way ANOVAs were conducted to test the differences of usage

of cellular telephones on the individual background

information (demographic and socio-economic variables).

Bl: Demographic variables (gender, age, and nationality)
will directly and indirectly affect user motivations and usage
of cellular telephone technology.

(Partially supported)

Contrary to what we expected, the results of the pilot

stUdy suggest that demographic variables have no effect on

social pressure and on apprehensiveness about telephones.

However, the strong negative link between age variable and

perceived ease of use (path coefficient -.48) indicates that

age negatively impacts perceived ease of use.

B2: Differences in demographic variables (gender, age,
and nationality) will affect user motivations and usage of
cellular telephone technology.

(Partially supported)

Counter to what is suggested by previous studies, there

were no significant differences in user motivations between

gender, age, and nationality in our pilot study. Yet

significant differences were found between the extent of use

on weekdays and gender, personal use and gender, and work-

related use and gender (2-tail Sig. = .03, .00, and .02).

Significant differences were also found between the extent of

use on weekdays and nationality, and work-related use and

nationality (2-tail Sig. .03, and .02). These results

provide evidence that differences in usage of cellular

telephone technology in gender and nationality may exist as

has been assumed.
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B3: Socio-economic variables (occupation and income) will
directly and indirectly affect user motivations and usage of
cellular telephone technology.

(Not supported)

The pilot study found no support for this hypothesis. As

seen in Figure 6, the links between socio-economic variables

and social pressure, and perceived ease of use, and

apprehensiveness about telephones (none of path coefficients

were statistically significant) indicate that occupation and

income did not impact motivations and uSCl,ge of cellular

telephone technology in our pilot study.

B4: Differences in socio-economic variables (occupation
and income) will affect user motivations and usage of cellular
telephone technology.

(Partially supported)

As presented in Table 26, whereas occupation does not

differently affect user motivations, there was difference in

user motivations in terms of income. The follow-up one-way

ANOVA shows that the main effects were found in extrinsic

motivations (F Probe = .0495), yet no two groups in annual

income category were significantly different in post-hoc one-

way ANOVAs (Student-Newman-Keuls test). Contrary to what is

suggested by previous studies there were no differences in

usage of cellular telephone technology with respect to socio-

economic variables in our pilot study.

B5: Perceived ease of use will affect cellular telephone
usage indirectly through extrinsic motivation and intrinsic
motivation.

(Not supported)

As represented in Figure 6, perceived ease of use did not

strongly impact motivations (.18 on extrinsic motivation and

157



.13 on intrinsic motivation, both of which were not

statistically significant at the 0.05 level). These results do

not support those from other studies indicating that perceived

ease of use may underlie user motivations on the adoption of

innovations.

H6: Apprehensiveness about telephones will
negatively cellular telephone usage indirectly
extrinsic motivation and intrinsic motivation.

(Supported)

affect
through

The strong connections between apprehensiveness about

telephones and motivations (.75 on extrinsic motivation and

.54 on intrinsic motivation, both of which were statistically

significant at the 0.01 level) support the evidence of other

research that studied the tendency of individuals to be uneasy

or apprehensive when a ringing telephone interrupts their

lives.

H7: Extrinsic motivations will have a positive effect on
usage of cellular telephone technology.

(Supported)

As depicted in Figures 6, 7, 8, and 9, extrinsic

motivations had a significantly positive impact on usage on

weekdays (.60), usage on weekends (.67), and personal use

(.64) and a somewhat positive, although non-significant,

impact on work-related use (.41). As the multiple R Square in

Table 24 indicates, 29% of the variation in the extent of uses

on weekdays, 33% of the variation in the uses on weekends, 57%

of the variation in the personal uses were explained by the

combination of three motivations (extrinsic motivations,

intrinsic motivations, and social pressure), primarily due to
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extrinsic motivations. These results support the findings of

previous research where extrinsic motivations (e.g. perceived

usefulness) are the primary motivation to use new

communication technology (e.g. computer).

B8: Intrinsic motivations will have a positive effect on
usage of cellular telephone technology.

(Not supported)

The negative links between intrinsic motivations and

usage (path coefficients with uses on weekdays of -.25, with

uses on weekends of -.11, with personal uses of .01, and with

work-related uses of - .44 and all coefficients were not

statistically significant) do not support what we anticipated.

We argued that intrinsic motivation (e.g. enjoyment and fun)

was expected to be one of the reasons that people use cellular

telephones. However:, a somewhat negative impact on weekday use

and work-related use, although non-significant, suggests that

users might sometimes reach a point where having a cellular

telephone is more of an intrusion than an enjoyment.

H9: Social pressure will affect cellular telephone usage.
(Not supported)

As can be seen from Figures 6, 7, 8, and 9, the links

between social pressure and usage were not significant and did

not have strong associations (path coefficients with weekday

use of -.00, with weekend use of -.26, with personal use of -

.28, and with work-related use of .38). This does not provide

support for arguments made by Igbaria (1994) and others that

social pressure is an important predictor of communication

technology usage. However, the link between social pressure
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and work related use indicates that work-related use was much

more due to social pressure. Table 24 presents the

correlations among all variables while table 25 presents the

multiple coefficients of determination (R2
) and overall

indices of fit for the dependent variables.

Table 25. Regression Analyses and Overall Indices of Fit

Dependent Variable R Square Goodness of
Fit Index (Q)

Extent of use on weekdays .287* .28

Extent of use on weekends .328* .28

Personal use .569*** .19+

Work-related use .248 .16++

Extrinsic motivation .661***

Intrinsic motivation .282*

Social pressure .211

Perceived ease of use .359

Apprehensiveness about .276
telephones

* s~gn~f~cant at alpha = .05 ** s~gn~f~cant at alpha = .01
*** significant at alpha = .001
+ Chi-square value significant at alpha = .10
++ Chi-square value significant at alpha = .05

HiO: Category of adopters will be differently affected by
individua1 characteristics (age and income) and user
motivations.

(Not supported)

Contrary to what we expected there were no differences in

adopters' category (early, middle, and late adopters) in terms

of age and income. We expected that early adopters were
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younger and more affluent. However, this was not supported in

our pilot study. With respect to user motivations, the

hypothesis was also not supported. The results from the

MANCOVA (Pillais .74, Sig. of F .62) does not support the

argument that early, middle, and late adopters would adopt the

telephones with different motivations.

Table 26. Summary of MANCOVAs

Variable Pillai's df F P value
value statistic

Gender 0.256 3.0 2.410 .096

Age 0.477 12.0 0.946 .509

Nationality 0.218 3.0 1.946 .153

Occupation 0.727 12.0 1.598 .117

Income 0.907 12,0 2.060 .035*

Adopters category 0.191 6.0 0.740 .621
* s~gn~f~cant at alpha = .05

In conclusion, despite the small sample size, the results

indicate some support for the hypotheses proposed. The

projected sample size of 200 cellular telephone users in the

main study should confirm these results and yield further

support for those hypotheses not supported in the pilot.
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