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Abstract

The purpose of this study was to test the argument that perceptions and uses of mobile phones are socially constructed in close personal networks. The study hypothesized that, through collective sense-making, perceptions and uses of mobile phones would be more similar within 45 personal communication networks than for the entire sample of 194 individuals. Findings from a self-report survey reveal that several factors were significantly more similar within the networks than for individuals throughout the sample, including perceptions of the handset as a means of display, use for safety and security, attitudes about use in public, micro-coordination, hyper-coordination, and comfort with technology. Interviews were conducted to explore how perceptions and uses were shaped through relationships and interactions situated in social context. The interview data illuminate how social interaction contributed to perceptions and uses in four key areas: mobile phone adoption, attitudes about products and services, perceptions of non-normative use, and collective use. Results of the study serve as evidence supporting the argument that perceptions and uses of communication technologies are, at least in part, constructed socially among close personal contacts. This study demonstrates why it is important for researchers to consider social contacts and social contexts when examining the implications of communication technologies.

Technological determinism refers to the belief that technology advances along a path of its own making, inevitably bringing social progress along the way (Marx & Smith, 1994). Although there are varying degrees of technological determinists, all share the underlying assumption that new technologies are the primary cause of macro-level changes in social order as well as micro-level influences in how people view and use technological tools (Chandler, 1996). Technological determinism is problematic because it implies that people are not accountable for the technologies they use, because the path of technological evolution is viewed as one that is followed, not created. Gurak (1995) warned that technological determinism “is frightening, for it completely ignores any human agency in the design and implementation of new technologies” (p. 4).

An alternative perspective, social constructivism, advocates that people shape technologies, not vice versa (MacKenzie & Wajcman, 1985; Winner, 1977). According to Fischer (1992), “Mechanical properties do not predestine the development and employment of an innovation. Instead, struggles and negotiations among interested parties shape that view” (p. 16). This study rejects technological determinism and adopts a social constructivist approach to investigate a communication technology whose development, adoption, and use has exploded in recent years – mobile telephony. Mobile telephony consists of hardware (i.e., handsets), software, network systems, and services supporting the use of portable wireless phones.

Through the 1990s the number of mobile phone subscribers went from almost none to a half billion people around the globe (International Telecommunication Union, 2002). Although mobile telephony has recently become a budding field of research, there is a recognized need for further investigation of the social implications of this medium (Palen, Salzman, & Youngs, 2000; Rice and Katz, 2002). This study helps address this need by exploring the roles of social contacts and social contexts in the way people think about and use mobile phones. Specifically, the purpose of this study was to explore whether social influence in personal communication networks plays a role in the ways individuals think about and use mobile telephony.

The theoretical underpinning for this study is the Social Influence (SI) model of technology use (Fulk, 1993; Fulk, Schmitz, & Ryu, 1995; Fulk, Schmitz, & Steinfield, 1990; Schmitz & Fulk, 1991). The underlying premise of the SI model is that “Media perceptions are, in part, subjective and socially constructed” (Fulk et al., 1990). According to the model, contextual social factors influence the development of perceptions and uses of communication technologies. Specifically, attitudes, statements, and behaviors of others in close contact are key in shaping how one views and uses communication media.

Research indicates the SI model is a useful framework for explaining some perceptions and uses of communication media in organizational settings. Studies show that perceptions of media richness for email were significantly related to those of one’s supervisor and five most frequent organizational contacts (Fulk et al., 1990; Fulk et al., 1995; Schmitz & Fulk, 1991). Studies also reveal consistent media use patterns within groups in organizations (Fulk, Schmitz, & Steinfield, 1988; Fulk & Ryu, 1990; Fulk, Schmitz, Ryu, & Steinfield, 1989; Rice, Grant, Schmitz, & Torobin, 1988; Shook, 1988). This study expands the theoretical parameters of the SI model beyond the organizational context by applying it to personal communication networks comprised of close friends and family members. 

The social networks examined in this study were grounded in the theoretical concept of personal communication networks (PCNs), also known as personal communities and ego-centered networks. Wellman (1999) and Rogers and Kincaid (1981) described a PCN as a small social network defined from the standpoint of a focal person, who is in frequent contact with each of the other network members. The PCN was selected as a unit of analysis for this study because it may be a useful tool in bridging the SI model from an organizational context to a personal one. Just as co-workers influence each other at work, “The personal communication network … helps change behavior, give reinforcement, and continue the changed behavior over time” (Rogers & Kincaid, 1981, p. 85).

An important dimension of a PCN is density. Density is the degree to which members of a PCN are linked to each other. Only the focal person necessarily knows every other member, and density refers to the number of PCN members who know each other. Density is assessed by dividing the number of relational links among the members of a PCN by the number of links possible (Wellman, 1999). The closer this ratio is to one, the denser is the PCN. In terms of how many members constitute a PCN, there are no firm rules, but focal persons are generally asked to identify between three and six individuals with whom they are in close interpersonal contact (Rogers & Kincaid, 1981; Wellman, 1999). PCNs for this investigation consisted of one focal person and at least three other mobile phone users with whom the focal person interacted most frequently, via any channel. 

There is a need for additional literature on mobile telephony; however, in recent years the literature has been growing. Research in mobile communication is beginning to attract the attention of scholars from around the globe. One theme in the literature is the role of mobile telephony in social networks. Taylor and Harper (2001) found that distinctive uses of text messaging among adolescents in England demonstrated participation in social groups, defined social network boundaries, and fostered a sense of community. In short, mobile phones were cultural artifacts, “seen as instruments through which elements of self and personhood within family and peer groups [were] demonstrated” (Taylor & Harper, 2001, p. 3).

Johnsen (2003) reported similar results in a study of mobile phone use by teens in Norway. Johnsen found mobile messages, particularly text messages, which on the surface appeared to contain meaningless communication, actually established and nurtured connections among partners in social networks. Licoppe (2003) identified a similar practice consisting of “short, frequent calls, the content of which is often secondary to the act of calling” (p. 172). In both of these cases, social relations among close friends and family members were maintained through mobile communication. Often a call or text message is more a gesture than an attempt to converse about anything in particular, but these gestures serve the important purpose of reassuring links among members of social networks. 

Plant (2001) reported a “tacit adherence to a shared set of values, practices and rules” within groups of friends and associates who used mobile phones (p. 32). Members of some groups used their mobile phones unobtrusively by turning away or leaving the area when they received a call, whereas members of other groups integrated their mobile phones into the processes of group interaction. These group norms influenced how members used their mobile phones, and tensions arose when expectations were violated. 

Smoreda and Thomas (2001) reported a significant relationship between social network characteristics and the use of communication media in a study of nine European countries. Members of spatially bound, long-lasting social networks relied more on face-to-face visits and landline phone calls than email, mobile phone calls, or short messaging services (SMS). Networks that did use those mobile communication devices were comprised more of friends than family members. These findings show that social network characteristics may be related to the adoption and use of communication technologies to support relationships.

In addition to social networks several perceptions and uses of mobile phones are also addressed in the literature. Although there are some who use mobile phones purely as a tool to enhance mobility, others perceive these devices as much more than mechanical and electronic parts. In fact, some mobile phone users consider their handsets as extensions of their physical selves (Gant & Kiesler, 2001; Hulme & Peters, 2001). Ling (1996) explained this point when he noted that the medium is “almost by definition, individual and not attached to a physical location” (p. 10). As a result many users perceive their handsets as a means of personal display. Studies show that mobile phone users, especially adolescents, often use handsets as fashion accessories (Alexander, 2000; Green, 2003; Hulme & Peters, 2001), and that mobile phones can symbolize social status among some users (Green, 2003; Skog, 2002; Taylor & Harper, 2001).  

Another factor that has gained attention is perceptions of normative mobile phone use in public settings. In a study of mobile phone use in Norway, subjects identified places where they considered mobile phone use to be improper, including airports, stores, meetings, trains, buses, and theaters (Ling, 1996). Subjects were especially appalled by mobile phone use in restaurants, exclaiming it is “not good manners,” “it is repulsive,” and even, “I could throw up!” (p. 14). Ling and Haddon (2003) reported that mobile phone users in France, Germany, Italy, Spain, and the U.K. were least likely to have their mobile phones turned on “when attending some event like a play or show, adhering to the rules of those particular settings” (p. 250). Murtagh (2001) found that people used body gesturing and direction of eye gaze to negotiate mobile phone use on trains in England. Nonverbal reactions of co-present others were just as important in establishing mobile phone use on the trains. Murtagh attributed the observed actions and reactions to unwritten rules for mobile phone use in public social space. Green (2003) reported similar findings in a study of young people in England. Subjects in the study differentiated good users from bad users by the level of consideration for others exhibited during mobile phone use. For example, bad users talked on their mobile phones while riding with others on the bus. According to Gant and Kiesler (2001), “norms of personal discretion and politeness in interpersonal interaction begin to govern the use of wireless technology” (pg. 130).

Research indicates that level of comfort with mobile telephony also has an effect on how people perceive and use the technology. In a study of the experience of new users, Palen and Salzman (2001) identified hardware, software, network services, and service agreements as factors affecting comfort with mobile telephony. Findings revealed that the novelty and complexity of these factors resulted in some discomfort with mobile phone devices and related services. Gant and Kiesler (2001) also identified some of the technology-related issues affecting comfort with mobile telephony. The authors reported that struggles in learning voice mail and network customization options resulted in user rejection of these features. In another study subjects identified a class of mobile phone users as incompetent users. In this case incompetence refers to “ignorance of the uses and functions of devices, and the provision of service” (Green, 2003, p. 209). 
Another important influence on perceptions and uses of mobile phones is purpose for use. Ling and Yttri (1999, 2002) found that subjects in Norway primarily used their mobile phones for three purposes: safety/security, micro-coordination, and hyper-coordination. Safety/security refers to the use of a mobile phone for emergencies, such as a flat tire, and general security. Micro-coordination refers to the instrumental use of the mobile phone for logistical purposes, such as determining the place and time for a meeting. Hyper-coordination entails the use of the mobile phone as a means of self-presentation and personal expression, such as romance, chatting, and sharing jokes with friends. Even the physical appearance of the phone itself is considered to be a form of expression among those who use it for hyper-coordination.

Mobile communication researchers have also explored the ways people negotiate social boundaries when their phone rings in social situations. Plant (2001) reported that people generally have one of three responses when their mobile phone rings in social situations: flight, suspension, or persistence. Flight refers to removal from the social situation in order to take a phone call. When one responds with suspension, one remains in place, but removed from the social engagement in order to take the phone call. Persistence refers to a user taking a mobile phone call while staying engaged socially with what they were doing before the phone rang.

Murtagh’s (2001) findings also illuminate how mobile phone use can be a form of negotiating social boundaries. When people received calls on their mobile phones while on a train, they tended to direct their eye gaze away from others who were present. In addition, mobile phone users tended to turn their heads and upper bodies away from others present on the train. These behaviors played a significant role in constituting private and public social environments.

Based on the preceding discussions of the SI model, PCN density, and perceptions and uses of mobile phones, two hypotheses and one research question were posed. In studies of the SI model of technology use Fulk and colleagues found that some perceptions and uses of email were influenced by the most frequent contacts in the workplace, i.e., supervisor and close co-workers. This study argues that the process of social influence occurs in small personal networks, or personal communication networks (PCNs), as well as systems in the workplace, and that similarities in perceptions and uses of mobile phones among PCN members serves as evidence for this argument. Unlike email, mobile phones are both visually and aurally obvious, which may make them even more susceptible to social influence.

Perceptions and uses of mobile phones are less variable within PCNs than throughout the entire sample.

Factors that affect perceptions and uses of mobile telephony (listed here in the order of factor loadings) include (1) the degree to which the handset is perceived as an artifact of personal display, (2) attitudes about mobile phone use while driving, (3) comfort with mobile telephony services, (4) mobile phone use for the purposes of safety and security, (5) attitudes about mobile phone use in public, (6) mobile phone use for micro-coordination, (7) mobile phone use for hyper-coordination, and (8) comfort with mobile telephony technology.   

It is conceivable that those in denser PCNs experience more collective sense-making within their networks than those in less dense PCNs, and that mobile phone perceptions and uses are less variable in PCNs with higher levels of density. Hypothesis two was designed to test the presumption that density is related to the degree to which mobile phone perceptions and uses converged among PCN members in the study. 

There is a negative relationship between the variability of mobile phone perceptions and uses within PCNs and level of PCN density.

This study was not just concerned with whether PCN members shared similar perceptions and uses of mobile telephony, but how those perceptions and uses may have been constructed socially. Understanding the social construction of meaning requires peeling back layers of context and examining the interactions that take place in daily life. Thus, subjects were interviewed in order to elicit accounts of how perceptions and uses of mobile phones were socially constructed. The following research question was posed to explore these processes. 

How are perceptions and uses of mobile phones socially constructed in the context of daily interactions?

Method
Subjects

One hundred ninety-four mobile phone users participated in this study (60% female, 40% male). First, a convenience sample of 45 subjects was recruited to be focal persons. Thirty focal persons were a sample of undergraduate students taking communication courses at a large Midwest university in the United States, and 15 were personal and business contacts of the authors’ peers, recruited using a snowball approach. The authors were not acquainted with any of the focal persons prior to the study. Focal persons were asked to identify and provide contact information for at least three, and up to six, of their closest social contacts (i.e., PCN members) who were also mobile phone users. Focal persons identified 187 PCN members, and 149 agreed to participate in the study, providing a sample total of 194 respondents and an average response rate of 80% for the PCNs. In one case two focal persons provided the same PCN contact, so that contact was removed from the study. There were no overlapping PCN members. 

The mean age of participants was 26. On average, subjects reported using their mobile phones 851.31 minutes per month, sent 1.48 text messages per week, received 1.91 text messages per week, and had 3.13 years of experience with mobile phones. A majority of the subjects (59.79%) was seeking an undergraduate or associate’s degree, 32.29% had completed an associate’s degree or higher, and 7.29% received a high school diploma and were not seeking a higher degree. The subjects comprised 45 PCNs. PCNs ranged from four to seven persons in size, and the mean PCN size was 4.31 (SD = .60). Average density for the PCNs was .86/1.00 (range = .50-1.00, SD = .17), indicating that most of the subjects within PCNs knew each other. Subjects received a letter notifying them that participation was entirely voluntary and confidential.

Instrumentation

An original self-report survey containing 54 items was used to assess the variability of perceptions and uses of mobile telephony, demographics, and frequency of mobile phone use. For most items assessing perceptions and uses, participants were asked to respond using a 5-point Likert-type scale, with response options ranging from “Strongly disagree” to “Strongly agree.” For items assessing degree of use, experience with mobile telephony, and age, participants were asked to write a numerical estimate. Participants were asked to check the correct response option provided for sex and level of education.

Scales did not exist to assess these factors; therefore, original instruments were developed. A pilot study with 47 subjects was first conducted to ensure scale clarity and reliability. Scale items assessing perceptions and uses of mobile telephony were derived from topics addressed in the literature. A principal components factor analysis was conducted with a varimax rotation. The criteria for loading on a factor were (1) a factor loading of at least.63, (2) an eigenvalue greater than 1.00, and (3) maximum loading on a secondary factor no more than .46. Items that did not meet these criteria were removed from the analysis. Thirty-three remaining items yielded eight interpretable factors for perceptions and uses of mobile telephony. Table 1 shows eigenvalues, Cronbach’s alpha, and summary statistics for each factor. Descriptive statistics (range, mean, and standard deviation) for factors with multiple items are reported at the composite level (i.e., on a scale of 1-5), rather than the aggregate level (e.g., 5-25). This approach was taken because the standard deviations at the individual level were compared to the standard deviations at the PCN level to test hypothesis one, and the data needed to be in the same metric.  

Five items loaded above .71 on the first factor. These items reflect the degree to which one regards the mobile phone as an artifact of personal display or fashion; therefore, the factor was labeled “display.” The following survey items illustrate the display factor: “I don’t really care if my mobile phone reflects my sense of style,” “The way a mobile phone looks would be an important consideration to me if I were to purchase a new one.”  

Five items loaded highly on Factor 2, each of these items loading above .60 on the factor. These items were labeled “driving attitudes” because they represent whether one feels it is safe to use the mobile phone while driving an automobile. The following survey items demonstrate the factor of driving attitudes: “It makes me nervous when an automobile driver receives a call on a mobile phone,” “I don’t think using a mobile phone while driving is a hazard.” One important piece of context regarding this factor is that mobile phone use while driving was legal in the city and state in which this research was conducted. 

Four items loaded higher than .72 on the third factor. These items were labeled “comfort with service” because they represent the degree to which one understands and is confident using services and promotions of mobile telephony. The following survey items reflect the comfort with service factor: “I clearly understand all of the details of my calling plan,” “I think the promotions offered by my wireless provider can be confusing.”

Four items loaded highly on Factor 4, all more than .72. The items for this factor were labeled “safety/security” because they collectively reflect mobile phone use for this purpose. The following survey items represent the safety/security factor: “I own a mobile phone in case I need it for security,” “I carry my mobile phone around at night because it makes me feel safer.”

Four items loaded more than .45 on the fifth factor, and three loaded above .66. These items assess attitudes about public mobile phone use in general, as well as use in particular public settings, including grocery stores, restaurants, and buses. The following survey items illustrate the public use factor: “There is nothing wrong with taking a call on a mobile phone while in a public setting” “I find it irritating to hear someone talking on a mobile phone while in a restaurant.”

Four items loaded highly on Factor 6. Two items loaded .49 and two above .67 on the factor. These items were designated “micro-coordination” (Ling & Yttri, 1999, 2002) because they assess mobile phone use for logistical purposes. The following survey items represent how micro-coordination was assessed in this study: “If I am running late to meet people, I often call them on my mobile to let them know,” “I rarely call someone on my mobile to make plans.”

Three items loaded more than .66 on the seventh factor. These items were labeled “hyper-coordination” (Ling & Yttri, 1999, 2002) because they reflect mobile phone use as a form of self-expression and social relations maintenance. The hyper-coordination factor was assessed using items such as the following: “I use my mobile phone to ‘catch up’ with friends or relatives,” “I use my mobile phone for personal reasons, like chatting with friends, catching up on gossip, or telling a joke.”

Four items loaded more than .50 on the eighth factor, two above .68. The items were labeled “comfort with technology” because they reflect one’s understanding of and confidence with using mobile phone software and hardware features. The following survey items reflect the factor of comfort with technology: “I am comfortable with the technical features of the mobile phone that I use,” “I think my phone is easy to operate.”

Table 1

Factor Eigenvalues, Percents of Variance, Scale Reliabilities, and Summary Statistics 

	Factors & item stems
	Eigenvalue
	Alpha
	M
	SD
	Range

	Display
	6.64
	.82
	3.04
	.89
	1.00-5.00

	Driving attitudes
	4.84
	.82
	3.15
	.85
	1.20-5.00

	Comfort with service
	3.16
	.79
	3.12
	.94
	1.00-5.00

	Safety/security
	2.50
	.80
	3.70
	.94
	1.00-5.00

	Public use
	2.26
	.72
	2.71
	.82
	1.00-5.00

	Micro-coordination
	2.00
	.75
	4.15
	.68
	1.00-5.00

	Hyper-coordination
	1.76
	.81
	4.16
	.87
	1.00-5.00

	Comfort with technology
	1.42
	.66
	3.81
	.73
	1.25-5.00


Procedure

All 194 subjects completed the survey, and 35 of the 45 focal persons were interviewed about the ways mobile phones were used and discussed among their social contacts. Both the survey and interview took 15 minutes to complete on average. All interviews were tape recorded and later transcribed verbatim. PCN members were given the option of receiving the survey via postal mail with a stamped return envelope or receiving it as an email attachment in a format that could be completed electronically and returned to the first author. All subjects received an informed consent form notifying them that participation was voluntary and confidential.

Analysis

Hypothesis one stated that perceptions and uses of mobile phones would be more consistent within PCNs than throughout the entire sample of individuals. The hypothesis was analyzed using one-sample t-tests to assess whether average PCN standard deviations for perceptions and uses were significantly smaller than average standard deviations for the entire sample. Average group-level standard deviations tend to be smaller than individual-level standard deviations, which raises a concern with this approach for testing this hypothesis. In order to ensure that results were not a function of inherently smaller variance of mean group standard deviations, individuals in the sample were randomly assigned to 45 new PCNs with the same sub-sample sizes as the original PCNs, and the one-sample t-tests were repeated so that the results could be attributed to social forces and not to statistical properties of group scores. In addition, independent samples t-tests were conducted to compare mean variability scores for actual PCNs and randomly populated PCNs. These tests were run because significant differences would provide additional indication that smaller variability scores for the actual PCNs could not be attributed to the principle of standard error of the mean.

Hypothesis two tested the extent to which variability within PCNs was related to PCN density. H2 was analyzed using correlation analysis among PCN density and the dependent measures. Since PCN sizes varied from four to seven individuals, partial correlations were also run with the measures, controlling for PCN size.

The research question explored how perceptions and uses of mobile phones were socially constructed. The research question called for analysis of social interactions and contextual factors surrounding how mobile phones were perceived and used. In order for rich description and understanding of how subjects enacted their perceptions and uses of mobile phones among social contacts, interviews with focal persons were conducted during which examples and anecdotes reflecting perceptions and uses of mobile phones were solicited. These data were analyzed using elements of Hammersley and Atkinson’s (1995) process for analyzing qualitative data as a framework. The first step in the analysis of the interview data involved careful reading and re-reading of the transcripts. During these readings, the first author became thoroughly familiar with the interview data and identified patterns in the responses. Segments of the transcripts were then reassembled and grouped according to the patterns. Then each pattern was examined and refined into sensitivity concepts, or loose collections of consistencies in qualitative data (Hammersley and Atkinson, 1995). The next step was focusing on and refining the analytic categories of central importance to the study. With more definitive and relevant categories in place, the author looked for stories and examples that helped explain why people perceived and used their mobile phones in certain ways, how they influenced others, and how they were influenced by others. 

Results

Hypothesis One
Hypothesis one posited that perceptions and reported uses of mobile phones are less variable within PCNs than for individuals in the entire sample. One-sample t-tests were conducted to evaluate whether the mean standard deviations for perceptions and uses were significantly different for PCNs than for individuals in the sample. Six of the eight factors yielded statistically significant results. Scores for perceptions of the handset as a means of display, use for safety and security, attitudes about use in public, micro-coordination, hyper-coordination, and comfort with technology were all significantly less variable for PCNs than individuals throughout the entire sample. Statistically significant results were not found for attitudes about use while driving and comfort with service, however comfort with service approached significance with p = .06. Results are fully reported in Table 2.

In order to ensure the significant results were not a function of inherently less variant group-level standard deviations (i.e., the principle of standard error of the mean), the one-sample t-tests were repeated with PCNs of the same sub-sample sizes that consisted of randomly selected individuals from the sample. No statistically significant results were found for the randomly assigned PCNs (see Table 3), providing evidence that the level of analysis is not an explanation for the significant findings in Table 2. Corroborating evidence was not obtained, however, from the independent samples t-tests comparing mean variability scores of actual PCNs with those of randomly populated PCNs (see Table 4). Although all mean variability scores were lower for actual PCNs, none of the differences were statistically significant. It is important to note that these results may be a function of the small sample sizes at the group level (n = 45). Results show that H1 was generally supported; in most cases PCNs had more similar perceptions and uses of mobile telephony than individuals throughout the entire sample.

	Table 2

One-Sample T-Tests for Comparisons of Actual PCN (n = 45) and Individual (n = 194) Variability Scores

	Measure
	 PCN Variability

  M                 SD
	Individual 

SD
	t
	p

	Display
	.75
	.34
	.89
	-2.90
	.01**

	Driving attitudes
	.82
	.35
	.85
	-.58
	.56

	Comfort with service
	.84
	.35
	.94
	-1.93
	.06

	Safety/security
	.80
	.39
	.94
	-2.42
	.02*

	Public use
	.71
	.33
	.82
	-2.21
	.03*

	Micro-coordination
	.56
	.32
	.68
	-2.61
	.01**

	Hyper-coordination
	.75
	.35
	.87
	-2.33
	.02*

	Comfort with technology
	.61
	.28
	.73
	-2.77
	.01**


Note. M PCN variability refers to mean PCN SD scores, and PCN SD refers to SD of those mean SD scores.

p < .05. ** p < .01. df = 44 for all measures.

	Table 3

One-Sample T-Tests for Comparisons of Random PCN (n = 45) and Individual (n = 194) Variability Scores

	Measure
	 PCN Variability

  M                 SD
	Individual 

SD
	t
	p

	Display
	.83
	.31
	.89
	-1.20
	.24

	Driving attitudes
	.83
	.29
	.85
	-.07
	.94

	Comfort with service
	.90
	.27
	.94
	-.91
	.37

	Safety/security
	.85
	.36
	.94
	-1.74
	.09

	Public use
	.76
	.30
	.82
	-1.41
	.17

	Micro-coordination
	.61
	.35
	.68
	-1.39
	.17

	Hyper-coordination
	.78
	.42
	.87
	-1.48
	.15

	Comfort with technology
	.68
	.30
	.73
	-1.16
	.25


Note. M PCN variability refers to mean PCN SD scores, and PCN SD refers to SD of those mean SD scores.

* p < .05. ** p < .01. df = 44 for all measures.
	Table 4

Independent Samples T-Tests for Comparisons of Actual PCN (n = 45) and Random PCN (n = 45) Variability Scores

	Measure
	 Actual PCN Variability

  M                 SD
	Random PCN Variability

  M                 SD
	t
	p

	Display
	.75
	.34
	.83
	.31
	-1.32
	.19

	Driving attitudes
	.82
	.35
	.83
	.29
	-.11
	.91

	Comfort with service
	.84
	.35
	.90
	.27
	-.97
	.33

	Safety/security
	.80
	.39
	.85
	.36
	-.60
	.55

	Public use
	.71
	.33
	.76
	.30
	-.70
	.48

	Micro-coordination
	.56
	.32
	.61
	.35
	-.71
	.48

	Hyper-coordination
	.75
	.35
	.78
	.42
	-.36
	.72

	Comfort with technology
	.61
	.28
	.68
	.30
	-1.04
	.30


Note. M PCN variability refers to mean PCN SD scores, and PCN SD refers to SD of those mean SD scores.

p < .05. ** p < .01. df = 88 for all comparisons.
Hypothesis Two
Hypothesis two proposed that there is a negative relationship between PCN density and variability of perceptions and uses within PCNs. That is, members of denser networks have more consistent perceptions and uses of mobile telephony. Hypothesis two was analyzed using correlations comparing density scores with PCN standard deviations for perceptions and uses. Results of the correlational analyses are presented in Table 5. The only factor SD significantly related to density was comfort with mobile telephony service, with a correlation coefficient of -.32 (p < .05), meaning higher levels of density were related to more consistent levels of comfort with service within PCNs. Partial correlation coefficients were also computed among density and all other measures, controlling for PCN size. Results of the partial correlation analyses are also reported in Table 5. Once again, only comfort with service yielded statistical significance, with a partial correlation coefficient of -.41, p < .01, meaning higher density was correlated with more consistent perceptions of comfort within mobile telephony, when controlling for PCN size. The results show the number of relational connections within PCNs was not significantly related to how subjects perceived and used their mobile phones, except in the case of comfort with service.

	Table 5

Correlations between Density and Measures, and Partial Correlations Controlling for PCN Size

	Measure
	Density
	Density controlling for PCN size

	Display
	-.13
	-.18

	Driving attitudes
	.00
	-.03

	Comfort with service
	-.32*
	-.41**

	Safety/security
	-.30
	.03

	Public use
	-.02
	.00

	Micro-coordination
	.11
	.14

	Hyper-coordination
	.06
	.06

	Comfort with technology
	-.14
	-.13


Note. All measures reflect standard deviation scores.

The effective n is 45, with PCNs as the unit of analysis.  

* p < .05. ** p < .01.
Research Question
The hypotheses investigated whether perceptions and uses were socially constructed, and the research question explored how they developed. The research question asked how perceptions and uses of mobile phones are socially constructed in the context of daily interactions. The research question was addressed using qualitative data from the interviews with PCN focal persons. Subjects reported numerous examples of how perceptions and uses of mobile phones were negotiated through social interaction, and these examples provide valuable insight into how people influence each other in the way they conceptualize and use mobile phones. Analysis of the interview data revealed four principal areas in which social interaction appeared to play a role in perceptions and uses of mobile phones: adoption, perceptions of products and services, appropriateness of use, and use of mobile phones as a collective resource.

Mobile phone adoption. The interview data revealed that social interaction with family and friends influenced many subjects to adopt mobile phones. Twenty-two of the 30 focal persons who were students reported being influenced by family members in their adoption of a mobile phone. One reason was parental concern for their child’s safety. For example, one subject explained, “[My dad] just said having a car off campus … I should have one, being a girl, at night.” Parents also influenced mobile phone adoption because they wanted to be able to reach and keep in touch with their children after they left for college. One interviewee reflected, “I didn’t really need a mobile phone or want one, but my parents… got it for me … so they could call me, get a hold of me.” Another influencing factor for adoption was the relative cost advantage of calling friends and family long distance. One subject remarked, “I got a mobile phone because … I was racking up a $500 dollar-a-month phone bill … so [my parents] finally decided to just get me a cell phone with free long distance.” A final influence on mobile phone adoption that emerged in the interviews was the inheritance factor. That is, in several cases subjects adopted mobile phones that were handed down to them by family members. One subject explained, “My mom had one for a year, and she never used it … so she just finally gave it to me … it was easier to keep the same number and same contact information.” These excerpts and many others show that family members played a large role in the adoption of mobile phones, especially in the cases of student subjects who left home for college. Family members influenced subjects to adopt mobile phones because of concerns for safety, the desire to keep in touch, and efforts to keep long distance phone bills to a minimum. In addition, several of the subjects inherited mobile phones from their parents or siblings after realizing their utility. 

Mobile telephony products and service. The interview data revealed that much of the social interaction that took place regarding mobile phones related to products and services. Over one-half of the subjects interviewed (n = 18) reported frequent discussions with members of their social network about problems with handsets, services, or both. The interview data show that frustrations and advice were not just expressed, but taken into consideration. One subject noted, “The company I’m with is really horrible, so I’m always complaining about it. … When I’m complaining about it to all my friends they’ll give me examples of a place I should go when my contract’s up.” Another group of friends commonly discussed, “how many minutes they have or when they can actually call.” Family members were also a source of interaction about products and services. One subject noted, “My family and I discuss the bill quite often … we’ll discuss plans … to see if we are getting a good deal or a bad deal.” By sharing their frustrations with social network members, individuals were better able to make sense of, cope with, and find solutions to their mobile telephony problems.

Appropriateness of mobile phone use. Another prominent topic of discussion was use of mobile phones. Nearly all participants discussed forms of mobile phone use they felt were non-normative, and more than one-half (n = 18) of the interviewees described situations in which explicit complaints were made in order to influence mobile phone use in certain settings. One subject remarked, “I can’t stand it when people have [mobile phones] on in the movie theatre. Or, … if friends do it during dinner [I say], ‘shut it off, you don’t need it.’” Another subject explained that when a mobile phone rings during class, “somebody will say something like … ‘you know this whole class got distracted because somebody’s cell phone went off.’” Subjects reported on many other situations that aroused discussion of social manners and attempts at social influence. One subject mentioned that when talking with friends, “Occasionally the topic of etiquette will come up. Like somebody will be on a date and they’ll talk on the phone during their date … It’s inappropriate, maybe a little rude.” Another subject explained that his friends often made comments, such as “Goddamn! What are you – an operating service or something?” when his phone rang excessively. These excerpts demonstrate how meanings for normative mobile phone use were constructed through social interaction, often when expectations were violated.
Use of mobile phones as a collective social resource. The interview data revealed that, in addition to talking about mobile telephony, social influence occurred through use of the medium as a collective resource. In 20% of the interviews (n = 7) subjects explained how members of their social networks coordinated mobile phone use in ways particular to group needs, wants, and social context. One subject shared a story about collective mobile phone use at an annual jazz festival. He explained that in previous years friends attending the festival commonly used flagpoles to signify a meeting location. Recently mobile phones have replaced the use of flagpoles. He explained, “All you had to do was call your friends and say, ‘hey, where are you? Let’s meet at such-and-such location.’ One friend would call another until everyone would meet at some place.” Another subject discussed times when she and her sisters used their mobile phones as a collective resource by using the three-way calling feature. She explained,

We sometimes three-way call each other on our mobile phones. Sometimes it’s helpful when I’m out shopping to see what sizes they wear. … One time we used three-way calling to figure out what to get our dad for Father’s Day. One sister lives out of town, so it gives us all a chance to chat.

These examples show that through collective practices, subjects established social cohesion and influenced each other’s use of their mobile phones.

The interview data illuminate some of the ways that perceptions and uses of mobile phones were, at least partially, constructed through social interaction situated in context. By expressing opinions and frustrations, giving advice, and using mobile phones in collective ways, subjects constructed meanings for the technology and how it should be used.

Discussion

Summary of the Study

Using Fulk et al.’s (1990) Social Influence model for technology use as theoretical underpinning, this study examined the role of personal communication networks (PCNs) in the construction of social meanings and uses for mobile telephony. Hypothesis one proposed that perceptions and uses of mobile telephony would be more similar within PCNs than for the entire sample. Survey data revealed that six of the eight factors (perceptions of the handset as a means of display, use for safety and security, attitudes about use in public, micro-coordination, hyper-coordination, and comfort with technology) were more similar within PCNs than for the entire sample. Although the remaining two factors (attitudes about use while driving and comfort with service) did not yield strong effects, comfort with service approached statistical significance with p = .06. Thus, hypothesis one was generally supported. Hypothesis two postulated that denser PCNs would have more similar perceptions and uses than less dense PCNs. Survey results revealed that, with the exception of comfort with mobile telephony, hypothesis two was not supported. The study’s research question explored the role of social interaction in the formation of perceptions and uses of mobile telephony. Interview data illuminated the ways that interactions with social contacts, situated in social context, played an important role in mobile phone adoption, perceptions of products and services, socially normative mobile phone use, and use of the mobile phone as a collective resource. 

Interpretations of the Findings

The results of this study are perhaps best explained by Katz and Aakhus’ (2002) assertion that users of personal communication technologies “operate within a networked environment. That is, behavior relative to the system is affected by who else is available, currently and potentially. … Decisions about adoption and use are carried out with at least latent recognition of this quality” (p. 310). Patterns for perceptions and uses in this study emerged through both the quantitative and qualitative data, supporting the argument that social meanings for mobile phones and their uses were constructed socially among network members.


Social groups can play an integral role in the social construction of meaning by serving as a salient source of information, values, perceptions, norms, and behavior (Hackman, 1983). In addition, social groups often provide a standard that individuals use to evaluate themselves and others (Riley & Riley, 1972). Through these mechanisms, shared meanings are constructed that influence the ways people think about and use communication technologies. Results of this study are interpreted as evidence of this process. 

Although the results generally support the argument for the social construction of mobile telephony, it is important to acknowledge that this study does not explicitly establish a causal relationship between social influence and perceptions and uses of mobile phones. Rather than being viewed as proof, the results are interpreted as evidence supporting the claim of social construction. It is possible that other variables not measured in this study may have also contributed to perceptions and uses of mobile telephony. For example, the theory of critical mass was advanced to help explain the diffusion and adoption of interactive media (Markus, 1987, 1990). From the perspective of critical mass theory, “the benefits of using an interactive medium increase with the number of people who use it (Rohlfs, 1974; Steinfield, 1986) and will be greatest when universal access has been achieved” (Markus, 1990, p. 195). In other words, if enough members of a community (i.e., a critical mass) use a particular interactive medium, it becomes easy for the rest of the members to adopt and use that medium. Critical mass may be an alternative explanation for the finding of mobile phone adoption. Use of mobile telephony has exploded since the early 1990’s, and it may have reached the critical mass necessary to make adoption of a mobile phone extremely easy, regardless of the amount of social influence one is exposed to from peers.


Although critical mass has shown to be useful for explaining media adoption (Gurbaxani, 1990; Rice et al., 1990), changes in frequency of media use, and changes in task effectiveness (Rice et al., 1990) in organizational settings, it does not appear to be as well suited for explaining the type of factors included in this study. For example, one interviewee explained that she uses her mobile phone as a safety device when walking alone at night by holding it to her ear, even if no one is on the line, to deter potential assailants. She further explained that she got the idea from her sister. In this case it was not a matter of universal access that led to this form of mobile phone use; rather, it was the sharing of an idea by a salient other. 

It is noteworthy that H2 was generally not supported. Contrary to expectations, PCN density was not significantly related to factor variability, except in the case of comfort with service. Had H2 been supported, it would have strengthened the argument for social construction. One explanation for why H2 was not generally supported may be that there was not enough variation in PCN density for substantial correlations to be found. The standard deviation for PCN density was only .17 (M = .86/1.00, range = .50-1.00). This statistic shows that the vast majority of subjects in the study were acquainted with the other members of the PCN with which they were associated. Had there been more variation in density, it is possible that density would have played a more significant role in the degree to which PCN members shared perceptions and uses of mobile telephony.
Theoretical Implications

This study offers several theoretical implications. First, it demonstrates the utility of a social constructivist approach to the study of new communication technologies. A social constructivist approach to studying communication technologies focuses on the process of meaning construction, rather than the effects of mechanical properties. From a social constructivist perspective meanings for technologies are not inherent. “Instead, struggles and negotiations among interested parties shape that view” (Fischer, 1992, p. 16). By focusing on relationships and communication this study was able to explore an important link between these social factors and perceptions and uses of mobile telephony. 

A second theoretical implication is that this study broadens the utility of the Social Influence (SI) model for technology use. Previously, the SI model was applied in organizational contexts with PCNs comprised of supervisors and co-workers (Fulk, 1993; Fulk et al., 1995; Fulk et al., 1990; Schmitz & Fulk, 1991). These findings suggest that the SI model can serve as a useful framework for investigating perceptions and uses of communication technologies in settings that are personal as well as organizational. 

Third, the study can be discussed in relation to Katz and Aakhus’ (2002) Apparatgeist theory. Apparatgeist refers to “the spirit of the machine that influences both the designs of the technology as well as the initial and subsequent significance accorded them by users, non-users and anti-users” (pg. 305). Katz and Aakhus advanced their theory of Apparatgeist in an attempt to make sense of consistent patterns of perceptions and uses of personal communication technologies (PCTs) around the globe, focusing on the effects of the technologies and on the meanings that are constructed for them. Katz and Aakhus pointed to patterns of consistency in how the mobile phone is accounted for as communication practices and expectations are negotiated and constantly re-negotiated. In other words, Apparatgeist theory was developed to help explain patterns in the way PCTs are perceived and used as one type of medium among several that have become a part of peoples’ daily lives. Katz and Aakhus argued that the underlying logic of perpetual contact explains consistent patterns of mobile phone perceptions and uses. Perpetual contact refers to the notion of pure communication, or the ideal of sharing one’s mind with another (Peters, 1999). Katz and Aakhus argued that PCTs, such as mobile phones, provide people with the means for perpetual contact, and people conceptualize these technologies in a coherent way.

Katz and Aakhus contended that the logic of perpetual contact is a socio-logic, meaning it develops socially through the interaction of communities of people over time (Goodwin & Wenzel, 1979). These data inform this theory by demonstrating how the logic of perpetual contact develops socially within very small communities of friends and family members. Apparatgeist theory recognizes very broad patterns of perceptions and uses of mobile phones. The present study shows that perceptions and uses for mobile telephony develop on a very small scale as well as a large one, and can be significantly more consistent at the PCN level.

The interview data help demonstrate how the patterns of use and meanings discussed in Apparatgeist Theory develop, not just in larger communities, but in small social networks as well. Subjects provided several examples that illustrate how perceptions and uses of mobile phones may be influenced by interactions with salient others. For example, some subjects determined whether their service plans were good or bad by making comparisons to those of their peers. In other cases, subjects negotiated proper mobile phone etiquette by discussing normative uses in certain situations, such as while on a date. The examples from the interviews regarding mobile phone use as a collective social resource illustrate the logic of perpetual contact particularly well. These excerpts demonstrate how members of social networks use mobile phones to get in contact and stay in contact while engaged in other activities, such as shopping or walking around at a jazz festival. 

Apparatgeist theory calls for the examination of both manifest (i.e., explicit) and latent (i.e., implicit) reasons for mobile phone use. In their explication of Apparatgeist, Katz and Aakhus (2002) listed many manifest and latent reasons for mobile phone use, with equal focus on technology and social aspects (see Table 19.1 on p. 311 of the Katz and Aakhus text for their list of manifest and latent reasons). Some items in the list are represented in this study, namely network membership and network elements as factors in how PCTs are perceived and used. 

Limitations of the Study

One limitation of this study is that focal persons were required to identify PCN members who used mobile phones. The authors made this requirement so that mobile phone uses could be included in the study. Not everyone owns a mobile phone, however, and it is possible that non-users help shape perceptions and uses of this technology. Another limitation is that measurement of density only assessed whether PCN members knew each other and not how well they knew one another or how often they interacted. It is probable that the degree of salience among PCN members would have an effect on the level of social influence that takes place in the network. Another limitation is that, because subjects were not independently selected, the study was not designed for inferential analysis of factor means at the individual level. The study only examined the variability of the means, not whether they were particularly high or low for PCNs. Procedures such as multiple regression were not conducted using group-level data because, with 45 groups, the study did not offer the power to find statistically significant relationships and differences among the factors.

Future Research

Future research on the social construction of mobile telephony should include PCN members who are non-mobile phone users as well as users in order to examine what effect this factor has on the way perceptions and uses are shaped. One drawback of including non-users is that it would make the factors for mobile phone uses inapplicable for those subjects. Therefore, the focus must be on the perceptions people have about mobile phones and their use. Because attitudes about use in public were significantly more similar within PCNs and vehemently discussed in the interviews, this factor can be explored in more depth by developing a number of sub-factors, such as types of public settings, length of time of mobile phone use, and form of mobile phone use (e.g., voice calling vs. test messaging). Future research should also involve a larger sample of PCNs in order have the power to analyze group-level means with inferential statistical procedures.

Conclusion

This study shows that a social constructivist approach can be useful for research on the ways new communication technologies are perceived and used. The results bolster the viewpoint that researchers should consider social forces and social context when examining the effects of new technologies. The relationship between people and technology is a reciprocal one. Just as new technologies influence the ways people live their lives, the ways people live their lives influence how they think about and use technologies. Social science research of new communication technologies should be careful not to emphasize the former part of this equation at the expense of the latter.
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