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Abstract

Current literature suggests that social ties may be difficult to maintain when the parties
involved are separated by great physical distance. The proliferation of computer-mediated
communication (CMC) has created new opportunities for people to create and maintain
friendships that they previoudy could not. Past literature has demonstrated the importance of
proximity to the development and maintenance of friendships. Furthermore, the social support
provided by social relationships has been linked to greater physical and mental well being. The
research presented here explores the effect of CMC on perceived closeness within several
relationships. Data on the socia ties of 179 university freshmen were collected at two time
periods, once before and once after arriving on the college campus. Subjects were asked to list kin
and non-kin relationships before and after leaving home. Of interest is how access to and use of

various media enhance or degrade social relationships.

The explosion in attention paid to the Internet and computing brings to mind questions about
the implication these technol ogies have on social relationships. Computer-mediated
communication holds the promise of expanding the pool of potential social ties we may engage
in. The deindividuation and anonymity effects of CM C create opportunities to explore new social
identities. Such “features” of CMC may also alow previously disenfranchised socia groups to
participate in social situations they may previously not have had access to. In addition, CMC aso
reduces the costs associated with maintaining relationships at a distance. Communication
between distant friends and romantic partners may now be carried out on a more regular basis.
Prior understanding about how we maintain our social networks may no longer hold in our
increasingly connected world.

However, concern over channel effects observed in CMC suggest that there may be more
than meets the eye in when it comes to using CMC to create and maintain socia relationships.
Theories have been created and evidence put forth that computer-mediated communication is not
as capable of transmitting the range of social and emotional cues that face-to-face
communication is capable of. A consequence of these channel effectsisthat CMC may not be
able to provide the support needed to build and maintain socia relationships. Partners attempting
to sustain their relationship using CMC may find that they are limited in the non-verbal/non-
textual messages that they can send. By reducing the socia “bandwidth” available to
participants, computer-mediated communication may change the nature of the conversations they

carry out and, therefore, the quality of the relationship.



This paper attempts to bridge the gap between the research on long-distance rel ationships and
that of computer-mediated communication. The final goal is to understand how various
communication media moderate the effect of geographic separation on social relationships. The
transition from high school to college provides a unique opportunity to study the same
relationship both when it’s partners are close to each other and when they are geographically
separated. This situation leads naturally to the following questions. Does the content of
conversation change over CMC? How does the use of computer-mediated communication affect
closeness? Can computer-mediated communication aid in maintaining distant bonds? Do the
effects of CMC on relationships differ between family and friends?

This paper is divided into sections delineating the issues involved when investigating
communication with relationships. The effect of geographic separation on relationshipsis linked
to the role of communication in social relationships. Continuing from there, therole of talk in
maintaining and defining relationshipsis explored. Related to that is a discussion about the
differences between kin and non-kin relationships. Finally, the effects of computer-mediated
channels are discussed before an analysis of the datais presented.

Data on the relationships of CMU freshmen was gathered at two time periods. once before
their arrival on campus, and once after their arrival. The analysis presented later in this paper
suggests that computer-mediated communication has no effect on the growth or decline of
relationships. The telephone emerges as the most effective channel for mitigating the effects of
geographic separation. The type of relationship is found to have a significant influence both on
the level of closeness within arelationship as well as how drastically relationships grow or
disintegrate after geographic separation.

Relationships and distance

Relationship formation and maintenance is intertwined with the physical separation of social
partners. Relationships require maintenance in the form of communication. Clearly, if one does
not meet or cannot continue meeting someone else, it is unlikely that the pair will come to enjoy
shared experiences or be able to communicate their intimacy to one another. By mediating the
frequency with which people meet and communicate, distance either supports or represses
relationship formation and maintenance.

Past literature has outlined the relationship between distance and friendship (Ebbesen, Kjos,
& Konecni 1976; Latané et al. 1995, Nahemow, & Lawton 1975). In his study of Toronto social



networks, Wellman (1995) found that there was no instance in which intimate ties were
conducted solely through telecommunications. Rather, telecommunications (specifically, the
telephone) was used as a complement to face-to-face contact. Ebbesen, Kjos, and Konecni
(1976) found that people in an apartment complex were more likely to be friends with people
that occupied nearby units in the same complex than in units farther away. Nahemow and
Lawton’s study of relationships between people living in an apartment complex for the elderly
found a similarity-distance interaction. In that study, friends tended to be those people who were
similar to the subjects. Those friends that were cited as being dissimilar tended to live closer to
the subjects. Aside from the implication that people prefer friends who are similar (they are
willing to go to greater lengths to find similar friends), this finding also suggests that proximity
plays arolein friendship formation, and possibly liking. In other words, proximity “makes up”
for dissimilarity.

Proximity in and of itself does not cause liking. Although Ebbesen et al.’ s study found a
general inverse correlation between distance and friendship they also found that the very closest
neighbors in an apartment were disliked more than those farther away. Ebbesen et al. citethisas
support for Latané s social impact theory, which states that disliking is afunction of another
party’ simpinging on on€e' s living environment. However, respondents were still more likely to
name friends who lived closer. Wellman (1979) found that among a sample of residents of East
Y ork, Toronto, the majority of named socia partners resided within the Metropolitan Toronto
area. However, one quarter of named socia partners resided outside Metropolitan Toronto.
Wellman also found that distant kin ties outnumbered distant non-kin ties. Fischer (1982), on the
other hand, found that more urban, more educated people named more distant non-kin than kin
ties. However, these two contradictory results are not directly comparable. Wellman’s population
is made up of “upper-working-class/lower-middle-class’ respondents, while Fischer’ s finding
only holds for wealthier, better-educated people. Geographic separation is therefore intertwined
not only with the probability of meeting someone, but also with the ability of people to maintain
existing ties when they become distant. The wealthier people in Fischer’s study are better able to
maintain distant non-kin ties than do the less privileged in Wellman's study. Fischer’s evidence
clearly suggests that when one has the means, distant relationships may be just as fulfilling as
local ties. The contradiction between the Wellman and Fischer evidence may be explained by

accounting for the economic status of their respective subjects.



Implied in the socioeconomic status explanation above is the idea that people choose social
partners based on what those partners have to offer, not the convenience with which they can be
contacted. Proximity encourages or facilitates communication. Communication, in turn, affects
closeness and friendship. Those who live or work in close physical proximity are more likely to
communicate with each other. In their survey, Latané et al. (1995) asked 552 people on the
streets of Boca Raton, Florida, “ Please think of those people with whom you have discussed
[matters important to you/the Gulf War] in the last 24 hours.” For each respondent, respondents
were also asked questions about the type, importance, duration, and distance over which the
relationship was carried out. Their survey found that the length of arelationship isinversely
correlated with the distance over which the relationship is carried out. Over the sample, the
number of memorable interactions decreased as distance increased. In addition, the same
relationship held when they replicated their study in China. Latané et al. also extend the
argument to a group of social psychologists that had all attended an academic conference.
Though the relations named by social psychologists in the study were generally more dispersed
than those in the previous two general population studies; the same inverse relationship between
distance and memorable interactions was observed. Though not a direct measure of closeness,
Latané et a.’s memorable interactions measure at least gives us an idea of the importance a
contact has relative to other contacts that might be in the respondent’s memory.

Although these results suggest that people communicate most with partners who are close by,
Wellman and Fischer find that sources of social support come from distant as well aslocal ties.
People go to the ties most suited to their needs a particular time. Similarly, Van Horn et al.
(1997) write of asimilar finding. In their study of long distance romantic relationships between
college students, frequency of visits (presumably correlated with distance) did not account for
changes in relationship satisfaction. Support and closeness do not appear to be impacted by
distance, especially if one differentiates the various types of support. Practical support such as
watching the house while on vacation, or lending the use of atool tends to be received from local
ties. Social or emotional support, on the other hand, comes from those with whom an individual
ismost intimate. Physical distance in and of itself does not completely explain liking, but still
plays arole. The weakness of this relationship suggests that there may be a mediating effect such
that proximity does not directly affect closeness with a partner, or which partner one goesto for
support. It doesn’t matter how far away your best friend lives, rather it matters that heiswilling

to listen to your problems.



In areview of the literature on long distance friendships, Rohlfing (1995) found that women
communicated infrequently (between once a month and once a year) with their distant friends,
though they wished they could communicate frequently. These friends did not send cards or
|etters due to the time costs and the length of the delay in receiving areply. Thisisin line with
the assumption that relationships at a distance are more difficult because of the time and
monetary costs of communication. Rohlfing also found that factors generally associated with
geographic separation such as the cost of telephoning and visiting were frequent reasons cited for
the disintegration of long-distance romantic relationships. Telecommunications may be able to
help, but only to a certain extent when channel effects are taken into consideration. However,
Rohlfing reports that many of the respondentsin her survey reported as few as one
communication per year with long-distance friends. These same subjects also reported adesire
for more contact, but were deterred by the time and cost involved. Similarly, Guldner and
Swenson (1995) found that there was no association between decreases in time spent together
and relationship satisfaction. Both studies conclude that while some minimal amount of contact
isrequired to maintain relationships, merely decreasing communication does not dissolve a
relationship. Furthermore, studies presented by Wellman (1979) and Fischer (1982) suggest that
shared history may partly or fully overcome reductionsin closeness due to geographic
separation. They present the case of “merely sentimental” friendships. These are relationships
that continue to exist in the face of infrequent contact because of their rich shared histories.

Because these studies (Guldner and Swenson 1995, Rohlfing 1995) are cross sectional
designs, they cannot truly determine effects over time. It is possible that the relationships
observed in these studies are durable in the face of distance and reduced communication because
they have been deemed worthy of such effort. That is, relationships that were once strong but
became weak are not represented because they had already been “ selected out” by their partners.
In order to study long-distance relationships, longitudinal analysisis required in order to
untangle these survivor effects. By observing relationships at multiple time points — both before
and after they became distant rel ationships — the effects of distance can be better isolated.

The evidence presented suggests that proximity does not directly affect closenessin
relationships, but may do so by influencing the amount of communication. In addition, the effect
of distance may be entwined in the nature of the relationship. That is, the disintegrating effect of
distance may vary according to the type of friendship being observed. Thereisvery little

evidence linking communication frequency to satisfaction. In the studies directly connecting



distance and relationship (Fischer 1982, Rohlfing 1992, Van Horn et al. 1997, Wellman 1979)
distant relations tended to be what Fischer describes as “ merely sentimental.” These relationships
are carried on because of a sense of duty and shared experience. Finally, Wellman and Fischer
both find that social support comes from the social partners best equipped to provide it, despite
distance. The relationship between distance and closeness is entangled in issues relating to
expectations about the roles of different types of relationships as well as with individual
relationship histories. By supporting frequent communication, computer-mediated
communication may be able to aid in the maintenance of long-distance relationships. However,
the magnitude of this effect may depend on the strength of the tie, in addition to the type of the
relationship.

Types of relationships

The primary division between relationship types is along kin/non-kin lines (Duck 1986,
Fischer 1982). Kin relationships differ from non-kin relationships in that they are not chosen.
People have no say in who their parents are. In addition, there are rules that society associates
with the kin tie that are not associated with non-kin ties. Non-kin relationships, on the other
hand, are often chosen. Those non-kin with which we are heavily involved with, are different in
particular. Though our coworkers are to a certain extent “given” to us, we are able to choose
which relationships we wish to foster and maintain. Furthermore, close non-kin relationships
often do not have the social or institutional supports that kin and coworker relationships enjoy.
These relationships are entirely maintained by choice. Because they are not supported by
external factors, they may require more nurturing and effort to maintain than other kinds of
relationships.

Kin/non-kin distinctions work themselves into the effects of distance on relationships.
Whereas considerable amounts of energy and time need to be expended in order to maintain non-
kin relationships, kin relationships appear to be relatively stable over time and distance. Fischer
(1981) found that kin relationships were not as contingent on distance as non-kin rel ationships.
That is, distant kin were just as likely to be named as part of the subjects’ social circles aswere
proximal kin. Though levels of closeness will change over time in any relationship (Collins
1997, Golish 2000), kin relationships may continue to exist despite major turning points because
of social expectations (Fischer 1981, Golish 2000). Non-kin relationships, on the other hand, do

not enjoy such structural supports and are dependent on the value the relationship givesto each



party. Communication with anon-kin partner, in the long run, will need to be deeper, more
intimate, and more emotionally involving if the relationship is to continue and survive the ups
and downs of life.

Once people have selected their social partners, they may grow those relationships by
committing to, or restricting their social time to those partners; thisin turn restricts the time one
can spend with other partners. One might be forced to discard distant relationships that are too
time consuming or costly to maintain once equivalent proximal relationships have been
established. Sociadl circles, then, are proscribed both by social context, and the time available for
engaging in and maintaining relationships. Fischer finds that people with many friends have
“relatively few restrictive commitments on the one hand and many resources on the other — both

enabling one to tend one’' s garden of friendships.”

Constituting relationships

What other factors should communication media support? In order to understand the answer
to this question, it isimportant to understand how relationships are externalized in speech and
shared experience. If mediainfluences talk (by manipulating social bandwidth) and talk, in turn,
characterizes the relationship, it is imperative that we understand the role of talk in relationships.
We should first distinguish the various types of relationships and how relationships are
constituted. Communication and shared experiences may be thought of as external realizations of
theinternal workings of relationships. That is, socia partners may have internal, cognitive rules
and conceptions about the nature of arelationship. These rules and conceptions arein turn
externalized in the process of communication and the sharing of life experiences. In order to gain
a complete picture of the role of communication within relationships, it is necessary to
understand the structure or motivation underlying communication.

Fischer (1982) differentiates relationships by the “social contexts’ in which they exist. By
socia context, Fischer means the social settings and terms of the relationship. Fischer cites
kinship, work, neighborhood, voluntary organizations, and “unstructured ‘friendship’” as
examples of social context. Social situations constrain the relationships that a person may enter
into. Some of these relationships are voluntary, asin the case of friends and romantic partners,
while others are involuntary, as in the case of kin, neighbors, or coworkers. This sort of
distinction isimportant because different kinds of relationships may require different levels or

styles of communication.



Argyleet al. (1985) present this idea from arules perspective. In their model, employing
different sets of rulesfor each relationship type operationalizes differences between
relationships. For example, we are expected to keep up kin relationships over time and to help
kin who are in need independent of how close we might feel to those kin (Fischer, 1982). On a
more subtle level, the same topics of conversation may have different meaningsin afriendship
than in aromantic relationship. Differences between relationship types can also be thought of in
terms of expected adherence to rules. Married couples may endorse more rules than roommates,
or just friends (Argyle et al., 1985). This view of relationship differentiation suggests that non-
verbal aswell as verbal communication plays avital role. Rules describe communication and
action protocols. Compliance may be through speech or through action. Rules, and therefore the
communicative actions through which they are embodied or reinforced, “provide the framework
in which the relationship is given stability. Within this stable framework other relation-specific
goals may then be met by the participants.” (Argyle et al., 1985) By understanding how
relationships are externalized through talk and shared experiences, we will be in a better position
to make inferences about the role of computer-mediated communication in social relationships.

Goldsmith and Baxter (1996) suggest that, for any relationship, “less close” and “more close”
may not be adequate to describe arelationship. Rather, a relationship might be defined by the
content of everyday talk and the place of that talk within the contextsin which it occurs. Thisis
analogousto Argyle et al.’s (1985) view that rules bound the actions of social partners. Where
we might describe relations as being bounded by rules — touching, for example — we can aso
describe relations as being bounded or constituted by talk. Different types of relationships may
have talk about the same topic at different frequencies. Likewise, the same kind of talk in one
type of relationship may have a different meaning or adifferent level of importance in another
type of relationship. For example, smalltalk might be more important or constitutivein a
relationship based only on chance encounters and “chit chat” than in arelationship based on
intimate sharing of life events. Goldsmith and Baxter follow thisline of thinking when they say
“many speech events that share a similar dimensional profile cannot function as equivalents for
one another.” For example, gossip has different meanings in different relationships. Between
intimate friends, gossip may be away of sharing information. However, with an acquaintance,
gossip may be seen as hostile or demeaning. According to Goldsmith and Baxter, gossip

“presumes a certain degree of mutual knowledge and trust between parties.”



Rules, determined by the nature of the relationship, bound the communication that occurs
between participants. CM C imposes atransformational filter on the communication social
partners have. Computer-mediated communication, by changing the way socioemotional
information is passed between partners may make it difficult to communicate and come to
agreement on these rules. By changing the talk that occurs between partners, CMC may change
the nature of the relationship.

Computer-mediated communication

The promise of computer-mediated communication is that communication can happen
despite those restrictive commitments. E-mail and instant messaging allow people to
communicate at their leisure and at lower cost. In that way, they reduce the time and monetary
costs of maintaining long-distance relationships. However, the increase in accessto one’'s
partners may be offset by the inability of CMC to communicate cues such as body language, or
tone of voice. The mitigating effects of computer-mediated communication, if there are any, may
not be as clear-cut as we would have hoped. Like distance, CMC effects may be entangled in the
nature of the relationshipsin which it is employed.

Rohlfing’ s study found that, among the sample of women with long distance friendships, the
intimacy of conversations did not decline, but satisfaction from those conversations did.
Conversation at a distance was just as intimate as conversation when partners were close to each
other. However, the satisfaction gained from those communications declined when partners were
geographically separated. Rohlfing suggests that the infrequency of communication led to
decreased satisfaction in the quality of the conversation. Thisisthe sort of situation that
computer-mediated communication promises to mitigate. Unlike the everyday or frequent face-
to-face encounters that partners might have enjoyed before being separated, |ong-distance
communication imposes media, cost, time, and even skill barriers. In the case of long distance
telephone and Internet access, these costs have come down but may still present not-
inconsiderable expenses to many users.

Letter writing, though far less costly in monetary terms, does not provide the immediacy of
interactive media, and may even lack the expressiveness of other media depending on the
proficiency of the writer. Asynchronous CM C anal ogues to these communication channels
feature reduced time and monetary costs that should allow users to communicate more frequently

with distant social partners. In addition, recently introduced instant messaging systems allow for



synchronous communication between partners, thus addressing the cost issues associated with
telephone. These systems also emulate the interactivity, or instant feedback, of the telephone.
Whereas electronic mail suffers from potentially long periods of delay between sending a
message and getting a response, instant messaging allows partners to conversein real time.

However, computer-mediated communication may also bring with it effects that reduce it’s
efficacy as a communications medium when compared to face-to-face conversation. Past
literature has posited that communication conducted over computer media suffers from a lack of
bandwidth leading to reduced social cues. Verbal and non-verbal properties of conversation such
astone of voice and body posture cannot be easily communicated over the primarily text-based
computer media. However, Walther (1992, 1993) has challenged the cues-filtered-out theory by
presenting an information processing perspective on CMC channel effects.

Walther’ s social information processing perspective on CM C as a channel of interpersonal
communication suggests that it takes longer to communicate socioemotional information using
CMC channels (Walther, 1996, 1993). Thisis different from the cues-filtered-out modelsin that
information takes longer to be communicated, but is not necessarily suppressed or removed. It
takes time for people to get used to communicating over a given medium. Given time, however,
those users may learn to communicate the necessary social and interpersonal information they
normally communicate over more traditional channels. In his social information processing
experiment, Walther (1993) compared work groups communicating solely through computer-
mediated communication or in face-to-face (FtF) meetings. Initially, impressions were less
developed in the CMC group than in the FtF group. However, over time, impression
development in the CM C group approached the levels observed in the face-to-face group while
that of the FtF group stayed relatively constant. The important point hereisthat it is possible to
develop impressions of others through computer-mediated communication channels.

Reports and stories of online relationships constituted entirely of online talk are not
uncommon (Walther, 1996; Lea, M. & Spears, R., 1995; Parks, M.R, & Floyd, K., 1996).
However, these relationships were constructed online. In so being, they may be subject to
different constraints than rel ationships constructed in the real world. Nevertheless, online
relationships may be subject to the same basic social needs that relationships grounded in the
physical world may be. That is, for equivalent categories of relationship, online only

relationships may have the same requirements imposed on them as real-world rel ationships.



Communication and shared events may play the same supportive roles in online relationships
that they do in real-world relationships.

However, relationships that have moved from real-world settings to on-line or distance
settings have presumably aready developed their own sets of rules and communicative patterns.
People who have become used to “reading into” their partner’s physical reactions and responding
with their own will need to develop analogues in different media. Furthermore, moving a
relationship from the proximal to the distal world, even if temporarily, may not be entirely
feasible. Rohlfing (1995) found some gender effectsin her review of the long-distance
relationship literature. Males were more likely to frame their relationshipsin terms of shared
activities while females were more likely to do so in terms of emotional involvement. Even if
partners were able to emulate the full range of socioemotional communication over CMC that
they do when conversing face-to-face, they may still lack the element of shared experiences. It is
not clear how important shared experiences are relative to communication. Evidence suggests
that it could be important in the sense that males may need extratime or aid in maintaining
intimacy with long-distance partners.

Taken together, the evidence presented suggests that the effects of computer-mediated
communication on relationships may be intertwined with the nature of the relationship. Romantic
partners, for example, may have more need for shared activities and face-to-face interaction. One
of the distinguishing features of romantic relationshipsisthe role of physical interaction
(Rohlfing, 1995). When discussing the effect of CMC on existing relationships, the effects that
have previously been observed may no longer hold. Presumably, by the time that the relationship
becomes along-distance one, partners will already have formed impressions of each other. The
primary concern in the case of relationships that move from being proximal to being long-
distance is the maintenance of intimacy. Computer-mediated communication, by reducing the
time and costs associated with long-distance communication, should allow partners to
communicate more frequently and in so doing maintain their social bonds.

In this introduction, we have outlined the interactions between distance and communication
in the maintenance of long-distance relationships. Distance either promotes or suppresses
friendship by mediating frequency of contact, and therefore frequency of communication.
Computer-mediated communication, while providing the means for increased frequency of

communication may change the kinds of communication in arelationship by imposing



limitations on the sorts of messages that can be sent. By changing the nature of communication,
CMC may thereby change the nature of the relationship.

Unfortunately, past research has been cross-sectional in nature. This has made it difficult to
specify the effects of distance and communication, as well asthe way in which they interact. By
studying relationships at only one point in time, past studies have ignored the possibility that
sustained long-distance rel ationships may have been durable because of the strength of the
relationship prior to separation. The longitudinal data presented here alow for an analysis of
distance and communication effects while controlling for prior levels of closeness and type of
relationship. The mitigating effect of various communication channels will be compared within
various relationship types. It is hoped that an understanding can be gained of how well various

communication channels maintain intimacy and closeness within relationships.

Method

A longitudinal study was carried out in order to better understand how CMC differsfrom
“traditional” methods of communication in maintaining closeness within various social
relationships. Information about subjects’ social networks and specific social partners was
collected at two time periods in order to gain a picture of change within relationships. The
longitudinal design was chosen so that changes in closeness could be measured. Cross sectional
designs, such as those described in Fischer (1982) and Wellman (1979), are able to measure
relationships at only one time point. It is not possible to identify relationships that may have been
dropped before the time of measurement. The longitudinal study, however, allows us to measure
the effects various covariates have on the path of arelationship.

Thefirst survey was administered two weeks before freshmen arrived on campus. The
second survey was administered approximately 10 weeks into the students’ first semester.
Respondents were given the option of completing the first survey using atraditional paper
instrument or completing an online version of the paper survey. Only the online survey was
offered for the second time period. Because it is the longitudinal datathat are of interest in this
study, only the 182 respondents who completed both surveys were considered for data analysis.
Only these 182 respondents reported on relations both before and after they arrived at Carnegie
Mellon.

Thefirst survey asked respondents to name up to 7 household members and up to 42 other

members of their social circles who did not reside in their household. Respondents were then



asked to answer more detailed questions about their mother, father, a sibling, and up to two male
and two female social circle members who did not reside in the respondent’ s household. The aim
of the detailed questions was to obtain measures of closeness, socia support, and the nature of
the relationship.

For the second questionnaire, respondents were again asked the detailed questions about the
people they had named and described in the first questionnaire. In addition, respondents were
asked to name any new members of their social circle who they had met since coming to
Carnegie Méellon. Again, space was provided for detailed information about two male and two
female new socia circle members in addition to one roommate. As of thiswriting, athird survey
has been administered, but too late for results to be included in this paper.

For this study, a sample of 500 freshmen was drawn from the incoming freshman population
of Carnegie Melon University. The sample was stratified by distance from Carnegie Mellon and
included all local Pittsburgh residents as well as al foreign students. The remainder of the
sample came from other non-local students. Subjects were chosen by picking random students
from alist of all freshmen sorted by zip code. Students living within an hours drive of Pittsburgh
and all 96 international students were included in the sample, with the remaining students
originating within the United States. Of those 500 students, 248 completed the first
guestionnaire. Three rounds of follow-ups were conducted after the first wave of questionnaires
arrived. The first round occurred approximately one week after the initial packets containing a
cover letter and the questionnaire were mailed. Reminder cards sent through postal mail to the
students’ permanent home addresses. After that, two more reminders were sent to students' e-
mail accounts at one-week intervals.

Only the 248 were then invited back to complete the second survey. Of those 248, 170
completed the second survey. Three rounds of follow-ups were conducted. The first two rounds
occurred five days apart and consisted of reminder e-mails. These two rounds of follow-ups
came one week after the survey was announced, also through e-mail. The third round of follow-

up was done by telephone. However, this round did not reach all non-respondents.

Measurement

Closeness was measured on a scale consisting of three questions answered by selecting
values from afive point likert scale as shown below. Cronbach’s alphafor this scale is 0.84.



Not very Very
How comfortable are you communicating with him/her? 1 2 3 4 5
How close do you feel to him/her? 1 2
How similar are you to him/her in values and interests? 1 2

Frequency of channel usage was ranked on asimilar scale. Survey respondents were asked,
“How frequently do you communicate with [him/her] using these modes of communication?”’
Note that instant messaging and electronic mail have been separated. We have done this because
instant messaging provides a synchronous channel and greater levels of interactivity than

electronic mail.

How frequently do you communicate with [him/her] using these modes of communication?

Many times Daily Weekly Biweekly Monthly Less often Never

per day
a Inperson 1 2 3 4 5 6 7
b. By phone 1 2 3 4 5 6 7
c. Byemall 1 2 3 4 5 6 7
d. By instant messaging 1 2 3 4 5 6 7

Geographic separation was measured in asimilar manner. Survey respondents were asked to identify
how far away particular relationship partners resided. Distance was divided into a 6-point scale:

How close to you does she 1.Same 2. Same 3.Same 4. Same 5. Same 6. Further
live? building  neighborhood town state country away

Respondents were also asked to mark the kinds of talk they engaged in with specific partners. They
told to, “Circle the types of communication you regularly have with your mother or stepmother. Circle

as many as apply,” from the list below:



a Small talk

b. Killing time

c. Getting to know her

d. Getting/giving advice
e. Reminiscing

f.  Getting/giving support

g. Disagreeing or arguing

Joking around 0. Gossip/talking about others

Catching up p. Recapping the day

Sharing experiences g. Making plans & arrangements

Discussing work/school r. Discussing interests, hobbies

Persuading s. Talking about our relationship
. Romantic talk t. Talking about problems

Complaining u. Asking afavor

These 21 categories of talk were then reduced to five using factor analysis. Thisresulted in

the following five categories of talk:

Major category alpha Components
Romantic talk 0.63 Romantic talk
Talking about our relationship
Arguing 0.72 Disagreeing or arguing
Persuading
Complaining
Asking favors
Smalltalk 0.54 Smalltalk
Killing time
Gossip/talking about others
Supportive talk 0.65 Getting/giving advice
Getting/giving support
Sharing experiences
Discussing work/school
Reminiscing 0.48 Reminiscing
Catching up
Table 1.

Respondents were presented with awide array of relationship descriptors. These were

eventually reduced to just 6 categories. The grouping is described in the following table:




Biological mother

Stepmother
Parents
Biological father

Stepfather

Brother
Siblings
Sister

Romantic partner | Romantic partner

Close friend | Closefriend

Friend | Friend

Acquaintance
Relative | Others

Other

Figure 1.

In the analysis, relationship is treated as a categorical variable. The “others’ category serves
as a basdline relationship. Comparisons and coefficients involving the other categories arein
relation to this category.

In addition to information about their social relationships, participants were also asked about
themselves. Computer skill was estimated by a set of nine questions answered on afive point
scale (see Appendix C).

Sample

Because of the nature of the school thisresearch is being carried out at, it is expected that the
sample will have some specific traits that may not be part of the general population.
Nevertheless, it is still important to understand the demographic makeup of the sample, as well
as other biases that may shed doubts on the applicability of the results to the real world.

The sample considered for analysis predominantly consisted of 60% females and 40% males.

Racia makeup is asfollows:



Race Percent of Sample
White/Caucasion 59%
Black/African American 1%
Asian/Pacific Islander 28%
Hispanic/Mexican American 4%

Others 8%
Table 2.

Students in the sample also tended to come from wealthy backgrounds. 73% of the sample

reported coming from households earning more than $50,000 per year.

Income Percent of Sample
Under $25,000 9%
$25,000 - $49,999 18%
$50,000 or more 73%

Table 3.

In line with the socio-economic makeup of the sample, al respondents but one reported
having a computer in their home. The median number of rooms containing a computer was
reported to be 2 (N = 170). The most often cited room that contained a computer was the
“study/office”. Forty-six percent of the sample reported having a computer in a study or office
area. The second and third most often cited rooms where the “child’ s bedroom” and “laptop
(mobile)”, 39% and 32% having, respectively, cited those rooms as containing a computer. This
pattern of computer penetration continued at time 2 where 93% of the respondents reported
having their own computer in their dorm room. Respondents' social partners were also well
connected. On average, respondents reported their partners, on ascale of 1 to 5, as having easy
access to the Internet (mean = 4.4, s.d. = 1.08).

In summary, computers and access to computers in this sample was not scarce. All but one
respondent had access to at least one computer, with two computers per household being the
median (assuming one computer per room). The sample also appears to be comfortable using
computers. The median score on the computer skill scale was 4.1. Though not aformal scale of

computer skill, the scale at least reflects the respondents’ comfort level with regard to computer
usage.



Clearly, the respondents in the sample under consideration tend to be female and come
predominantly from affluent white families. Respondents are well connected, as are their social

partners.

Distance, communication, and computer use

Respondents were asked to rate the amount of time they spent doing various activities on the
Internet. For each activity, respondents were asked to rate, on ascaleof 1to 5 (1 ="never”, 3=
“sometimes’, 5 = “often”), the frequency with which they used their computer or the Internet for
that activity.

Activity Mean Mean Mean difference t Pr > |t|
(time 1) (time 2) (time 2 —timel)
Keeping up with friends 341 3.58 0.172 2.30 0.0227
Being entertained 3.05 3.22 0.168 2.76 0.0065
Doing work 2.83 2.84 0.00147 0.02 0.981
Getting news 2.71 3.12 0.406 6.00 | <0.0001
Meeting new people 1.90 1.83 -0.0701 -1.34 0.181
Table 4.

Usage patterns changed significantly between time 1 and time 2. One possible reason for this
isthe increase in bandwidth (access) that participants are likely to have encountered upon
arriving on campus. It was because of this change, in part, that we selected freshmen college
participants. Not only would their proximal relationships become distant, but they would also be
exposed to high degrees of connectivity. We had hoped that the sample would provide variability
in connectivity at time 1. Unfortunately, this was not the case.

It isinteresting to note that there was a significant difference between using the Internet to
keep up and using the Internet to meet new people (mean difference = 1.506, t = 20.49, p <
0.0001) at time 1. The same pattern can be observed at time 2 (mean difference =1.748, t =
21.29, p < 0.0001). This suggests that even before they arrived on campus, respondents had
already been familiar with the concept of using the Internet to maintain long-distance
relationships. Furthermore, the difference becomes greater at time 2. that is, after arriving on

campus, the difference between time spent meeting new people on the Internet, and keeping up



with old relations increased. Presumably, this may be attributed to subjects no longer being
geographically close to their former social ties.

As shown in Figure 1 below, the bulk of the reported relationships were parents, close
friends, and “just friends.” Furthermore, these relationships appear to be locally bounded. Within

each non-kin relationship type, the majority of relationships live in the same town as the subject
(see Figure 2).

Relationships named by respondents

Others
8%

Parents
27%

Friends
24%

Siblings
10%

Romantic
Close friends partners
27% 4%

Figure2.



Location of relationships at time 1
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Mean Mean Mean difference t Pr > |t|
(time 1) (time 2) (time 2 —time 1)
Distance from partner 2.525 4371 1.846 32.31 < 0.0001
Tableb5.

Respondents also tended to move away from their named social partners. The mean
difference between time 1 and time 2 was 1.85, as shown above. Because of this, we expect that
face-to-face communication will become too costly to carry out on aregular basis. This should
be observed as a decrease in face-to-face communication and an increase in the use of other
channels. It turns out that thisis case. The table below summarizes the differences between
communication channel usage. All of the differences are significant. As expected, face-to-face

and telephone communication decline while e-mail and instant messaging increase.

Medium Mean Mean Mean difference t Pr>|t|
(time 1) (time 2) | (time 2 —time 1)
Face-to-Face 4.371 2.644 -2.727 -43.27 < 0.0001
Telephone 4.182 3.057 -1.125 -18.75 < 0.0001
Electronic mail 2.930 3.130 0.200 297 0.0031




Medium Mean Mean Mean difference t Pr > |t|
(time 1) (time 2) | (time 2 —time 1)

Instant messaging 2.524 2.950 0.426 6.36 <0.0001

Table6.

Though only representative of asmall segment of the population, the sample provides data
relevant to the research questions outlined in the preceding sections. Respondents whose social
networks had been primarily local are now faced with maintaining those same bonds a a

distance.

Models of relationship change

Because of the design of this study, ordinary multiple regression may not be appropriate. The
assumption of independent observations does not hold when each subject has described multiple
partners. Hierarchical and multilevel models are able to take into account the nesting of
relationships within subjects (Bryk & Raudenbush, 1992; Singer, 1998). For thisanalysis, the
method for fitting individual growth models described in Singer (1998) will be used.

In this study, participants twice described their relationships with between 1 and 7 social
partners. There were 895 distinct relationships reported, and 1790 observations (895
relationships x 2 time periods). We will begin by checking for variability ininitial closeness
(random intercepts) and growth in closeness over time (random slopes) by fitting the
unconditional model. The effects of communication channel and relationship will be identified
by sequentially adding covariates to the model and identifying the resulting changes. A summary
of the structure of the proposed analysisis provided below:

Model Covariates

Unconditional model time

Communication model(s) time + channel + (time x channel)

time + channel + access + distance + (time x channel) + (time x access) +

(time x distance)

_ ) time + channel + access + distance + relationship + (time x channel) + (time
Relationship model(s) ) ) ) ) _
X access) + (time x distance) + (time x relationship)

time + channel + access + distance + relationship + (relationship x channel)




Model Covariates

+ (time x channel) + (time x access) + (time x distance) + (time x
relationship) + (time x relationship x channel)

Table7.

Beginning with the unconditional model, we find that there is significant between-
relationship variability for both the intercepts (0.715, p < 0.0001) and slopes (0.871, p < 0.0001).
Variability in the intercepts indicates that levels of initial closeness are significantly different
between relationships. Similarly, variation in the slopes indicates that not al relationships grow
stronger or weaker at the same rate. In other words, interceptsindicate initial levels of closeness,

while slopes indicate change in closeness between time 1 and time 2.

Random Effects (Unconditional model):

Variability Standard error P
Intercepts 0.715 0.034 < 0.0001
Slopes 0.871 0.041 < 0.0001
Table8.

Turning our attention to the fixed effects, we find that the intercept is estimated to be 3.93.
Thisvalueisequivaent to the mean level of closeness among all relationships at time 1. The
time coefficient is estimated to be —0.042. Like the intercept, thisis a measure of the mean
change in closeness among al relationships between time 1 and time 2. The time coefficient,
therefore, indicates asmall but reliable drop in closeness between time 1 and time 2. These

effects are summarized in the tables below.

Fixed Effects (Unconditional model):

Estimate Standard error DF t P
Intercept 3.935 0.028 894 139.24 < 0.0001
time -0.042 0.024 894 -1.75 0.0811

Table9.




Adding measures of channel use to the model explains 20.4% of the variability in intercepts
and 29.3% of the variability in slopes. Controlling for frequency of communication, the effect of
time (-0.018, p = 0.843) is not only much smaller, but becomes indistinguishable from 0. In other
words, controlling for the frequency of communication explains almost al of the negative main

effect of time observed in the unconditional model.

Random Effects (Communication model 1):

Variability Standard error P Variance explained
Intercepts 0569 0.027 < 0.0001 20.4%
Slopes 0.616 0.030 < 0.0001 29.3%

Table 10.

All Effects (Communication model 1):

Estimate | Standard error DF t P
Intercept 2913 0.088 894 32.81 < 0.0001
time -0.018 0.092 894 -0.20 0.843
face-to-face 0.052 0.014 894 3.69 0.0002
telephone 0.120 0.013 894 8.89 < 0.0001
e-mail 0.056 0.015 894 3.71 0.0002
instant messaging 0.030 0.013 894 2.31 0.021
face-to-face x time -0.066 0.022 894 -3.05 0.0024
telephone x time 0.051 0.019 894 2.62 0.0090
e-mail x time 0.020 0.019 894 0.99 0.323
im x time 0.063 0.015 894 4.09 <0.0001

Table 11.

All of the main effects for communication channel are positive and significant. Telephone
usage has the greatest effect on initial level of closeness. Thisis followed by electronic mail,
face-to-face communication, and finally, instant messaging. The main telephone effect

dominates the other effects of the other communication channels. The size of the telephone effect



isover twice that of the next largest effect, electronic mail. It is unclear why this might be.
Perhaps there is something intrinsic to the closest relationships that encourage phone use. One
could imagine that the telephone might be used to coordinate activities, resulting in high
frequency, but low content usage. Another reason might be a property of the telephone itself.
Social partners may find the interactivity and richness of the phone to be rewarding or
comfortable. Unfortunately, we do not have data to test this hypothesis.

The table below replicates the longitudinal effects of show above. These effects describe the

interaction between communication channel and time.

Longitudinal Effects (Communication model 1):

Estimate | Standard error DF T P
face-to-face x time -0.066 0.022 894 -3.05 0.0024
Telephone x time 0.051 0.019 894 2.62 0.0090
e-mail x time 0.020 0.019 894 0.99 0.323
im x time 0.063 0.015 894 4.09 < 0.0001

Table 12. Vaues extracted from Table 11.

Except for the effect of e-mail, al longitudinal effects were significant. The positive
coefficient estimates for telephone and instant messaging indicate that more frequent usage of
those communication media may mitigate declines in closeness resulting from changesin
respondents’ social and physical environsin the period between the first and second survey
periods. E-mail shows a non-significant positive effect (0.020, p = 0.323), while the face-to-face
channel shows a significant negative effect (-0.066, p = 0.0024). One might be tempted to read
this asindicating that greater face-to-face contact results in a steepening of the reduction in
closeness due to time. However, the direction of the effect may be opposite. That is, people

communicate with their close friends using telegphone and instant messaging.



Channel effects (Communication model 1)
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Figure4.

Choice of channel may also be contingent upon geographic distance and the partner’ s access
to communication media. After all, one cannot send an e-mail to someone who does not have
access to electronic mail. Likewise, if afriend lives next door, it may be more enjoyable to go
next door instead of sending an e-mail. Taking into account geographical separation and access

to the Internet explains part of theinitial level of closeness. Specifically, controlling for

geographical separation and access to the Internet explains 0.3% of the variability ininitial

closeness and 0.9% of the variability in change between time 1 and time 2.

Random Effects (Communication model 2):

Variability Standard error P Variance explained
Intercepts 0567 0.027 < 0.0001 0.3%
Slopes 0.610 0.029 < 0.0001 0.9%

Table13.




There are small but reliable main effects of distance and partner’ s access. The positive and
significant effect of distanceis most likely due to the majority of close relationships having
become long-distance relationships. That is, relationships that subjects previousy thought of as

being close, are still considered close but are now carried out at a distance.

All Effects (Communication models 1 and 2):

Communication model 1 Communication model 2
2.913%** 2.490%**
Intercept
(0.0888) (0.160)
) -0.018 -0.142
time
(0.0915) (0.207)
0.052%** 0.074***
face-to-face
(0.0142) (0.0175)
0.120*** 0.120***
telephone
(0.0135) (0.0196)
] 0.056*** 0.048**
e-mail
(0.0152) (0.0154)
) ) 0.030* 0.021
instant messaging
(0.0131) (0.0134)
0.050*
partner's access
(0.0215)
) 0.050*
distance
(0.0207)
) -0.066** -0.049
face-to-face x time
(0.0217) (0.0269)
. 0.051** 0.049**
telephone x time
(0.0195) (0.0196)
o 0.020 0.022
e-mail x time
(0.0197) (0.0203)
) ) 0.063*** 0.067***
im X time
(0.0155) (0.0158)
dist x time 0.019




Communication model 1 Communication model 2

(0.0288)

-0.010
(0.0273)

access x time

Table 14. * = p<0.05, ** = p < 0.01, *** p < 0.001

Shown below are summaries of the interaction effects in the communication models.
Controlling for distance and partner’s access to the Internet does not change previously observed
effects. Neither partner’s access nor distance from partner interacts with time. While distance
and access have effects on initial closeness, they do not have an effect on the rate of growth or

declinein closeness.

Longitudinal Effects (Communication models 1 and 2):

Communication model 1 Communication model 2
-0.066** -0.049
face-to-face x time
(0.0217) (0.0269)
_ 0.051** 0.049**
telephone x time
(0.0195) (0.0196)
o 0.020 0.022
e-mail x time
(0.0197) (0.0203)
) ) 0.063*** 0.067***
im X time
(0.0155) (0.0158)
) ) 0.019
dist x time
(0.0288)
) -0.010
access x time
(0.0273)

Table 15. Values extracted from Table 14.

As previously discussed in this paper, different types of relationships may have different
maintenance requirements. Furthermore, some relationships may be more “durable’ than others,

meaning that they can withstand substantial turning points such as the move from high school to



college. In line with this notion, controlling for relationship type explains only an additional 6%
of the variance ininitial closeness but a much more substantial 13% of the variance in change
rate.

Random Effects (Relationship model 1):

Variability Standard error P Variance explained
Intercepts 0.532 0.025 < 0.0001 6%
Slopes 0.536 0.026 < 0.0001 13%

Table 16.

All Effects (Relationship model 1 vs. Communication model 2):

Communication model 2 | Relationship model 1
2.490*** 2.53%**
Intercept
(0.160) (0.183)
-0.142 -0.297
time
(0.207) (0.219)
0.074*** 0.066***
face-to-face
(0.0175) (0.0175)
0.120*** 0.102***
telephone
(0.0196) (0.0139)
) 0.048** 0.040**
e-mail
(0.0154) (0.0151)
) ) 0.021 0.011
instant messaging
(0.0134) (0.0137)
0.050* 0.0531**
partner's access
(0.0215) (0.0210)
) 0.050* 0.0098
distance
(0.0207) (0.0239)
0.104
parents
(0.113)




Communication model 2

Relationship model 1

0.246*
siblings
(0.126)
) 0.660***
romantic partners
(0.159)
0.519***
close friends
(0.103)
0.013
friends
(0.101)
_ 0.427***
parents x time
(0.114)
siblings x time 0.306 (0.120)
_ ) 0.024
romantic partners x time
(0.161)
0.320***
close friends x time
(0.0970)
-0.0067
friends x time
(0.0939)
) -0.049 -0.0534*
face-to-face x time
(0.0269) (0.0262)
. 0.049** 0.0195
telephone x time
(0.0196) (0.0218)
o 0.022 0.00776
e-mail x time
(0.0203) (0.0196)
) ) 0.067*** 0.0648***
im x time
(0.0158) (0.0161)
) ) 0.019 0.0293
dist x time
(0.0288) (0.0304)
] -0.010 0.00568
access x time
(0.0273) (0.0264)

Table17.




Note that distance isno longer significant in the relationship model. Most likely, thisis
because relationship is correlated with distance. Parents are likely to live in the same building
much like close friends are more likely to be nearby. The remaining analyses will be carried out
without the distance variable. The coefficients for the relationship variable (represented here as
five dummies) are in relation to the “ others’ category. Compared to relationshipsin the “ others’
category, romantic partners and close friends are reported to be closer. The remaining
relationships do not differ markedly from “others’ in terms of initial closeness.

In relation to the “ other” category of relationships, only parents and close friends had a

significant impact on change in closeness.

Longitudinal Effects (Relationship model 1):

Relationship model 1
_ 0.427***
parents x time
(0.114)
siblings x time 0.306 (0.120)
0.024
romantic partners x time
(0.161)
) ) 0.320***
close friends x time
(0.0970)
-0.0067
friends x time
(0.0939)

Table 18. Values extracted from Table 17.

Shown below, in Figure 4, isaplot of the effects of different relationship types on closeness
over time. The effect of the “close friends’ and “parents’ relationship types are most apparent in
this plot. Note that the effects of relationship are with respect to the “ other” category of
relationships.



Relationship Effects (Relationship model 1)
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Figure 5. Relationship effects, controlling for communication channel usage, distance, and

partner’ s access.

We have presented some evidence that indicates that there are differences between
relationships in terms of maintaining closeness. It follows that the effect of communication
channel may also be influenced by relationship. To look at this, we add arelationship x channel
factor into the relationship model.

Once the relationship-channel interactions have been added in, there are very few significant
main effects terms. Furthermore, there are no significant relationship-channel interaction terms,
nor are their any significant relationship-channel -time interaction terms. Adding rel ationship-
channel interaction terms al so reduce the goodness of fit (as measured by Akaike's Information
Criterion). For full output, please see Appendix A.6.

The preceding models have established a picture of how communication channels are
associated with change in closeness controlling for relationship type. The fixed effects for
channel (impact on initial closeness) associate greater phone usage with greater closeness. The
telephone is followed by face-to-face, e-mail, and instant messaging in terms of the magnitude of
their effects on closeness. Longitudinal effects were also observed. Instant messaging had the
greatest positive effect over time, followed by the telephone, and finally electronic mail. An
effects plot is shown below. Of note is how the slope of the instant messaging line is such that,
after time, it ends above face-to-face and electronic mail in terms of closeness. Also note the

dominance of the telephone. However, if the lines are extended, as in the extrapolated plot



below, we find that instant messaging overcomes the telephone in the long run. The

synchronous, “highly interactive” mediawin out in the long run.

Channel Effects (Relationship model 1)
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Figure 6. Channd effects, controlling for relationship type, distance, and partner’s access.

Face-to-face communication was associated with greater negative change in closeness.
However, the effect may actually run in the opposite direction. It is not necessarily the case that
greater levels face-to-face communication cause lower levels of closeness. A more likely
explanation is that subjects are looking to other means to keep up with their close relationships
since those relationships are now geographically distant. “Shallow” or undevel oped relationships
would tend to be closer and more likely to be the conversational partner in face-to-face
encounters. In general, higher frequency of communication is associated with higher levels of
closeness. In addition, there is a channel effect in which telephone communication is associated
with the highest levels of closeness, followed by face-to-face, e-mail, and the instant messaging.
Instant messaging has the greatest longitudinal effect, meaning that more usage of instant
messaging is associated with lower rates of declinein closeness over time.

Models of talk



Relationship type may also be important in studying the effect of communication on long-
distance social relationships. In the previous section, longitudinal effects of relationship type
were observed. Parent and close friend relationships were associated with less reduction in
closeness over time compared to “other” relationships. In Figure 4, note the stability of the
parent, sibling, and close friend relationships.

A review of some of the literature concerning talk has also suggested that rel ationships may
be constituted in talk. If computer-mediated communication changes the kinds of talk we engage
in, then it may also change the nature of relationships. Unfortunately, the data gathered over the
course of this study do not allow a channel by channel analysis of talk. However, it is still
possible to model tendenciesto talk about various topics, controlling for channel usage. In this
section, the same techniques used to model relationship changes will be used to model talk and
changesin talk.

Respondents in this study were asked to mark the kinds of talk that they engage in with
specific partners. A list of 21 categories was provided and respondents were told to circle all
categories of talk they engage in. These 21 categories were reduced 5 using factor analysis (see
Table 1). Scores on each category of talk are therefore really “proportions of talk.” They
represent the proportion of each category of talk that the respondent engages in.

The following table summarizes the variances in slopes and intercepts for each category of
talk modeled. These are estimates of how variableinitial levels of talk and change in talk (over

time) are.

Random effects:
Reminiscing Romantic | Arguing Smalltalk Supportive
Intercepts 0.150 0.0678 0.0916 0.103 0.0918
Slopes 0.136 0.0499 0.0840 0.107 0.0930

Table 19. Shown above are random intercept and slope variances for each of five separate models for each type of talk.

All of the variance components are significant at the 0.01 level, indicating that there is
significant variation between relationshipsin initial levels of talk and in changes in talk when
controlling for relationship type and communication channel. Having established that, we now
turn to predictors of talk. Shown in the table below are intercepts and time coefficients for each
talk category.



Initial levels of talk and fixed time effects:

Reminiscing Romantic Arguing | Smalltalk | Supportive
0.160** -0.00172 0.0693 0.303*** 0.335***
Intercept
(0.0628) (0.0417) (0.0476) (0.0516) (0.0485)
T 0.124 -0.0168 -0.0879 -0.00617 -0.113*
ime
(0.0745) (0.0456) (0.0519) (0.0612) (0.0568)
-0.00818 -0.0269 0.281*** -0.105* -0.00744
Parents
(0.0590) (0.0394) (0.0455) (0.0487) (0.0459)
0.123 -0.00896 0.227%** -0.00251 -0.0121
Siblings
(0.0658) (0.0441) (0.0510) (0.0544) (0.0513)
) 0.218** 0.696%** 0.115 0.117 0.200%*
Romantic partners
(0.0853) (0.0572) (0.0662) (0.0706) (0.0665)
) 0.272%** 0.0878* 0.0844* 0.128** 0.114**
Close friends
(0.0550) (0.0369) (0.0427) (0.0455) (0.0429)
0.145%* -0.0113 -0.0413 0.0946* -0.0281
Friends
(0.0539) (0.0362) (0.0421) (0.0447) (0.0422)
-0.00108 -0.00098 0.0117 0.0378*** 0.00815
Face-to-face
(0.00945) (0.00615) (0.00682) | (0.00765) (0.00715)
0.0409*** 0.0197*** 0.0262*** 0.0119 0.0360***
Telephone
(0.00839) (0.00546) (0.00606) | (0.00679) (0.00635)
E-mail -0.00521 0.00989 -0.00671 -0.00884 0.0138*
-mai
(0.00889) (0.00580) (0.00644) | (0.00720) (0.00674)
. -0.00356 0.000793 -0.00333 0.00476 0.00864
Instant messaging
(0.00812) (0.00530) (0.00589) | (0.00658) (0.00616)
) -0.0162 0.00355 0.0231** -0.00520 -0.00346
Face-to-face x time
(0.0131) (0.00806) (0.00934) (0.0109) (0.0101)
0.00773 -0.0175* -0.0165 0.0244* 0.0177
Telephone x time
(0.0132) (0.00799) (0.00937) (0.0111) (0.0103)
0.00926 0.00399 0.00721 -0.0104 0.000407
E-mail x time
(0.0116) (0.00712) (0.00817) | (0.00962) (0.00893)




Reminiscing Romantic Arguing | Smalltalk | Supportive
_ ) 0.00784 0.00480 0.00746 0.000165 -0.00062
Instant messaging x time
(0.00981) (0.00608) (0.00691) | (0.00807) (0.00750)
] -0.0560 0.0109 -0.0809 0.0424 0.0978
Parents x time
(0.0708) (0.0430) (0.0490) (0.0583) (0.0540)
0.0120 0.0158 -0.401 0.105 0.169**
Siblings x time
(0.0759) (0.0461) (0.0522) (0.0623) (0.0577)
) _ -0.0901 0.0664 0.120 0.0690 0.00284
Romantic partners x time
(0.103) (0.0621) (0.0707) (0.0848) (0.0785)
0.0257 0.0356 0.0483 0.0773 0.149**
Close friends x time
(0.0642) (0.0389) (0.0440) (0.0527) (0.0488)
0.0317 0.0192 0.0389 0.0226 0.0882
Friends x time
(0.0635) (0.0383) (0.0435) (0.0522) (0.0483)

Table 20.

Thereis“substantial” activity in the reminiscing, smalltalk, and supportive talk categories.

Non-zero intercepts in these categories indicate that on average and controlling for relationship
and communication channel, there is a significant amount of talk in those categories. Among al

categories, only the supportive talk model contains a significant (at the .05 level) coefficient for

time. On the whole, categories of talk appear to be stable from time 1 to time 2.

The general trends now out of the way, we turn our attention to the effect of relationship on

talk. As shown by the main effects of the parent and sibling relationships, arguing comprises

amost all of the talk between parents and siblings. Close friends, at the opposite extreme, have a

rich mix of conversation encompassing all five categories of talk. Romantic partners engagein

reminiscing, romantic (of course!), and supportive talk. Conversation with just friends tends to

include just reminiscing and smalltalk.

Main Channel Effects:

Reminiscing Romantic Arguing | Smalltalk | Supportive
-0.00108 -0.00098 0.0117 0.0378*** 0.00815
Face-to-face
(0.00945) (0.00615) (0.00682) | (0.00765) (0.00715)




0.0409*** 0.0197*** 0.0262*** 0.0119 0.0360***
Telephone

(0.00839) (0.00546) (0.00606) | (0.00679) (0.00635)
£ mai -0.00521 0.00989 -0.00671 -0.00884 0.0138*

-mai
(0.00889) (0.00580) (0.00644) | (0.00720) (0.00674)
) -0.00356 0.000793 -0.00333 0.00476 0.00864

Instant messaging

(0.00812) (0.00530) (0.00589) | (0.00658) (0.00616)

Table 21. Vaues extracted from Table 20.

The telephone had the greatest effect on initial closeness in the modelsfitted in the previous
section. The data above indicate that the telephone is the most “diverse” communication channel
inthat it is positively and significantly associated with all but one type of talk. Face-to-face
communication was associated only with smalltalk, electronic mail only with supportive talk.

Instant messaging was not associated with any particular topic of conversation.

Longitudinal Channel Effects:

Reminiscing Romantic Arguing | Smalltalk | Supportive
-0.0162 0.00355 0.0231** -0.00520 -0.00346
Face-to-face x time
(0.0131) (0.00806) (0.00934) (0.0109) (0.0101)
_ 0.00773 -0.0175* -0.0165 0.0244* 0.0177
Telephone x time
(0.0132) (0.00799) (0.00937) (0.0111) (0.0103)
0.00926 0.00399 0.00721 -0.0104 0.000407
E-mail x time
(0.0116) (0.00712) (0.00817) | (0.00962) (0.00893)
_ ) 0.00784 0.00480 0.00746 0.000165 -0.00062
Instant messaging x time
(0.00981) (0.00608) (0.00691) | (0.00807) (0.00750)

Table 22. Vaues extracted from Table 20.

The table above models how talk changes from time 1 to time 2 with respect to
communication channel. Greater levels of face-to-face communication increase the amount of
arguing over time. Similarly, greater levels of telephone use are associated with decreasesin
romantic talk and smalltalk. Those who tend to use the phone more do less smalltalk and

romantic talk. Likewise, those relationships with higher levels of face-to-face communication



tend to have higher levels of arguing. Neither of the computer-mediated channels significantly

contributes to changes in any of the talk categories.

Longitudinal Relationship Effects:

Reminiscing Romantic Arguing | Smalltalk | Supportive
) -0.0560 0.0109 -0.0809 0.0424 0.0978
Parents x time
(0.0708) (0.0430) (0.0490) (0.0583) (0.0540)
0.0120 0.0158 -0.401 0.105 0.169**
Siblings x time
(0.0759) (0.0461) (0.0522) (0.0623) (0.0577)
) . -0.0901 0.0664 0.120 0.0690 0.00284
Romantic partners x time
(0.103) (0.0621) (0.0707) (0.0848) (0.0785)
0.0257 0.0356 0.0483 0.0773 0.149**
Close friends x time
(0.0642) (0.0389) (0.0440) (0.0527) (0.0488)
0.0317 0.0192 0.0389 0.0226 0.0882
Friends * time
(0.0635) (0.0383) (0.0435) (0.0522) (0.0483)

Table 23. Vaues extracted from Table 20.

For the most part, relationship type does not affect changesin talk (see Appendix B.1 for a
set of effects plots). The only two exceptions are siblings and close friends. Both relationship
categories are associated with increases in supportive talk. In previous parts of this analysis,
however, we have seen that communication channel does interact with talk (see Appendix B.2
for a set of effects plots). Whether thisis an effect of usage of certain channels, or of social rules
linked to the appropriateness of different channels for different kinds of talk, we cannot be sure.
One would not expect that a particular communication channel forces partnersinto a certain
topic. However, particular channels may shape conversation topics. For example, supportive talk
may best be done in person, where comforting gestures can be made. Similarly, people may
prefer to “catch up” in aletter or e-mail where large amounts of information can be sent cheaply,
and the partner has time to form a coherent response.

In this section, we have tried to link talk to communication channel and relationship. Few
effects of relationship were found. However, different kinds of talk do appear to be associated

with different communication channels.



Discussion

The growth of computer-mediated communication has produced many theories concerning
channel effectsin CMC. Foremost among these are the cues-filtered-out approach and the
competing social information processing approach. It isthe latter model, put forth by Walther
(1993, 1996) that holds promise for the role of CMC in the maintenance of long-distance
relationships. Social information processing theory suggests that socioemotional cues simply
take longer to be passed over CMC than over traditional media. Thisisin contrast to the cues-
filtered-out approach that posits that CM C channels lack sufficient bandwidth to pass such cues
at al. Finaly, computer-mediated communication channels come in avariety of forms. Some,
such as electronic mail, are asynchronous. Others, such as instant messaging, are synchronous
and can be donein real time. CMC holds the promise of allowing more people to communicate
more frequently with each other at lower costs in time and money.

Channel effects, however, are not the only factor influencing communication at a distance.
Relationship type and history may also play a part by proscribing the content and purpose of talk.
That is, one kind of talk in one relationship may not carry the same importance or meaning in
another relationship. By changing the kinds of talk that social partners may engagein, CMC may
change the nature of their relationship.

Unfortunately, research into social networks has been cross-sectional in nature, leaving the
issue of survivor effects untouched. The literature exploring long-distance relationships may be
describing effects that after the fact. The long-distance relationships studied by Wellman (1995)
and Rohlfing (1995) may be the strongest ties among their respective survey subjects; weaker
ties having been previously weeded out. It is therefore difficult to untangle the effects of distance
and communication without observing relationships as they happen over time; particularly at the
times before and after they become geographically separated.

The analysis presented in this paper attempts to fill this gap. Models of closeness and talk are
presented. Consistent with the idea that frequency of contact and rich communication may play a
role in maintaining rel ationships, there was an observed general decline in face-to-face and
telephone communication as well as closeness over time. Significant relationship by time
interactions in the closeness models support the idea that relationship type and (implicitly) prior
history play arole in shaping the path of relationships as they move from being proximal to
being distant. Of note, kin and close friend rel ationships appear to be stable despite the general

decline (see Figure 5).



Supporting the hypothesis that different communication channels may perform differently,
significant channel by time effects were discovered. Most notable of these are the effects of the
telephone and instant messaging channels. Though, over time, the telephone, electronic mail, and
instant messaging channels all mitigated the general decline in closeness, instant messaging and
telephone communi cation outperformed electronic mail. In particular, instant messaging, though
associated with the lowest levels of closeness at time 1, surpassed both e-mail and face-to-face
communication at time 2. In addition, the nature of the instant messaging effect is such that its
mitigation of relationship decline is greater than that of the telephone.

However, telephone was associated with the widest variety of talk. This suggests that the
telephone is well suited to communicating a wide range of socioemotional cues, and may be one
of the most useful tools for maintaining relationships at a distance. Telephone' s failing, however,
isits associated costs in time and money. Long-distance telephone calls cost much more than
instant messaging and electronic mail in terms of marginal cost per message. Instant messaging
appears to combine the low cost of e ectronic mail with some of the interactivity of the
telephone. However, unlike the telephone, instant messaging is not associated with any category
of talk. This callsinto question the role of talk in maintaining relationships. Unfortunately, aswe
will discuss below, the data do not alow any deeper analysis of this effect. The point, however,
isthat there are differences between communication channels. Some may be better for proximal
partners while others may be better for distant partners.

Relationship aso playsarolein our analysis. There is support for the idea that relationships
may be constituted in talk. In particular, there are some strong main effects of relationship on the
likelihood of talk in certain categories (see Table 20). Talk with parents and siblings consist
mainly of arguing and smalltalk. Talk within romantic relationships consists of reminiscing and
romantic talk. Interestingly, close friend relationships exhibited associations with all five
categories of talk, possibly explaining their durability. In conjunction with the finding that
certain communication channels are associated with certain kinds of talk, this finding reinforces
the idea that the best choice of communication channel may have implications for the successful
continuation of long-distance relationships.

It should be pointed out, however, that the data on talk presented here does not necessarily
nest within communication channel. The analysis of talk in this paper only claims to make
associations between frequency of channel usage and frequency of talk in specific categories. In

order to adequately explore the relationship between communication channels and categories of



talk, adatawould need to be collected at the level of individual communication events. In
addition, the relationship data presented here only consists of observations at two time periods. A
wider ranging study with observations over alonger period of time would be able to make more
valid conclusions about the growth or decline of relationships. Nonetheless, the analysis
presented in this study suggests that computer-mediated communication may, in fact, aid in the
maintenance of long-distance relationships.
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Appendix A

The following pages contain SAS V8.1 (The SAS Institute) code and output.

Note that the relationship variables are categorical and are coded as follows:

Relationship Coding

Parents
Siblings

Romantic partners

Close friends

Friends
Others

O A W|IN|PF

See Figure 1 for an illustration of how these categories were constructed.



Appendix A.1 — Unconditional model

proc nixed data=all noclprint covtest;
class idnumpartid upartid wave;

nodel c_close = tine / sol ution ddf mebw;
repeat ed wave / type=un subject=partid(idnum;
run;
Covari ance Paraneter Estimates
St andard z
Cov Parm Subj ect Esti mate Error Val ue Pr z
UN(1, 1) partid(idnum 0. 7147 0. 03381 21.14 <. 0001
UN( 2, 1) partid(i dnum 0. 5286 0.03177 16. 64 <. 0001
UN( 2, 2) partid(idnum 0.8714 0. 04122 21.14 <. 0001
Fit Statistics
Res Log Likelihood -2066. 1
Akai ke's Information Criterion -2069. 1
Schwarz's Bayesian Criterion -2076. 3
-2 Res Log Likelihood 4132.1
Nul | Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 541. 10 <. 0001
Solution for Fixed Effects
St andar d
Ef f ect Esti mate Error DF t Val ue Pr > |t]
I nt er cept 3.9348 0. 02826 894 139. 24 <. 0001
time -0. 04246 0. 02431 894 -1.75 0. 0811




Appendix A.2 — Communication model 1

proc nixed data=all noclprint covtest;
class idnumpartid rel ate_ wave;
nodel c¢_close = tinelcomftf tine|comph time|jcomemtine|comim
/ sol ution ddf mrbw;
repeat ed wave / type=un subject=partid(idnum r;

run;
Covari ance Paraneter Estinmates
St andard 4
Cov Parm Subj ect Esti mate Error Val ue Pr z
UN(1, 1) partid(idnum 0. 5687 0. 02723 20. 88 <. 0001
UN( 2, 1) partid(i dnum 0. 3449 0. 02370 14.55 <. 0001
UN( 2, 2) partid(idnum 0. 6157 0. 02953 20. 85 <. 0001
Fit Statistics
Res Log Likelihood -1912. 4
Akai ke's Information Criterion -1915. 4
Schwarz's Bayesian Criterion -1922.6
-2 Res Log Likelihood 3824.8
Nul | Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 343. 28 <. 0001
Solution for Fixed Effects
St andard
Ef f ect Esti mate Error DF t Val ue Pr > |t
I nt er cept 2.9129 0. 08879 894 32.81 <. 0001
time - 0. 01807 0. 09151 894 -0.20 0. 8435
comftf 0. 05228 0.01416 894 3.69 0. 0002
time*comftf -0. 06625 0. 02174 894 -3.05 0. 0024
com ph 0.1195 0. 01345 894 8. 89 <. 0001
ti me*com ph 0. 05104 0. 01949 894 2.62 0. 0090
com em 0. 05638 0. 01520 894 3.71 0. 0002
ti me*com.em 0. 01954 0. 01974 894 0.99 0. 3226
com.im 0. 03019 0. 01308 894 2.31 0. 0212
time*com.im 0. 06322 0. 01546 894 4.09 <. 0001




Appendix A.3 — Communication model 2

proc nixed data=all noclprint covtest;
class idnumpartid rel ate_ wave;
nodel c¢_close = tinelcomftf tine|comph time|jcomemtine|comim
time|access_ tine|dist / solution ddf nebw;
repeat ed wave / type=un subject=partid(idnum r

run;
Covari ance Paraneter Estinmates
St andard 4
Cov Parm Subj ect Esti mate Error Val ue Pr z
UN(1, 1) partid(idnum 0. 5668 0. 02717 20. 86 <. 0001
UN( 2, 1) partid(idnum 0. 3447 0. 02363 14. 59 <. 0001
UN( 2, 2) partid(idnum 0. 6099 0. 02930 20. 82 <. 0001
Fit Statistics
Res Log Likelihood -1913.8
Akai ke's Information Criterion -1916. 8
Schwarz's Bayesian Criterion -1924.0
-2 Res Log Likelihood 3827.7
Nul | Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 346. 06 <. 0001
Solution for Fixed Effects
St andard
Ef f ect Esti mate Error DF t Val ue Pr > |t
I nt er cept 2. 4899 0. 1601 894 15. 56 <. 0001
tinme -0. 1402 0. 2067 894 -0.68 0. 4976
comftf 0. 07415 0.01748 894 4,24 <. 0001
time*rcom ftf - 0. 04858 0. 02686 894 -1.81 0.0708
com ph 0.1203 0. 01342 894 8. 96 <. 0001
ti me*com ph 0. 04873 0. 01955 894 2.49 0. 0129
com em 0. 04790 0. 01539 894 3.11 0. 0019
ti me*com.em 0. 02151 0. 02028 894 1.06 0.2892
com.im 0. 02143 0. 01335 894 1.61 0.1088
ti me*com.im 0. 06688 0. 01579 894 4,24 <. 0001
access_ 0. 05039 0. 02149 894 2.34 0. 0192
ti ne*access_ - 0. 00953 0. 02728 894 -0.35 0. 7269
di st 0. 04982 0. 02067 894 2.41 0. 0161
time*di st 0. 01862 0. 02880 894 0. 65 0.5181




Appendix A.4 — Relationship model 1

proc nixed

dat a=al

nocl pri nt covtest;

class idnumpartid rel ate_ wave;

nodel

repeat ed wave / type=un subject=partid(idnum

c_close =

time| access_ tine| dist
time|relate_ / solution ddf n=bw;

r,

time|com ftf tinme|comph tinelcomemtine|comim

run;
Covari ance Paraneter Estinates
St andar d Z
Cov Parm Subj ect Esti mate Error Val ue Pr z
UN(1, 1) partid(i dnum 0. 5320 0. 02542 20.93 <. 0001
UN(2, 1) partid(idnum 0. 3071 0. 02110 14.55 <. 0001
UN( 2, 2) partid(idnum 0. 5355 0. 02570 20. 84 <. 0001
Fit Statistics
Res Log Likelihood -1847.0
Akai ke's Information Criterion -1850.0
Schwarz's Bayesian Criterion -1857. 2
-2 Res Log Likelihood 3694. 1
Nul I Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 336. 79 <. 0001
Solution for Fixed Effects
St andar d
Ef f ect Rel ati onship Estinate Error DF t Value Pr > |t
I nt er cept 2.5282 0. 1829 889 13. 82 <. 0001
time -0. 2968 0.2192 889 -1.35 0.1761
comftf 0. 06554 0.01747 889 3.75 0. 0002
time*com ftf -0.05341 0. 02617 889 -2.04 0. 0415
com ph 0.1017 0.01390 889 7.32 <. 0001
ti me*com ph 0. 01950 0. 02179 889 0. 89 0.3711
comem 0. 04013 0. 01508 889 2.66 0. 0079
ti me*com.em 0.007764 0.01964 889 0. 40 0. 6927
comim 0.01072 0. 01365 889 0.79 0. 4324
ti me*com.im 0. 06475 0.01614 889 4. 01 <. 0001
access_ 0. 05313 0.02104 889 2.53 0.0117
ti me*access_ 0. 005676 0. 02637 889 0. 22 0. 8296
di st 0. 009766 0. 02393 889 0.41 0. 6833
time*di st 0. 02925 0. 03035 889 0. 96 0. 3354
relate_ 1 0. 1036 0.1128 889 0.92 0. 3587
rel ate_ 2 0. 2456 0. 1258 889 1.95 0. 0511
relate_ 3 0. 6601 0. 1593 889 4,14 <. 0001
relate_ 4 0.5185 0. 1027 889 5.05 <. 0001
relate_ 5 0.01301 0.1013 889 0.13 0. 8978
relate_ 6 0 . . . .
time*relate_ 1 0. 4270 0.1136 889 3.76 0. 0002
time*relate_ 2 0. 3064 0.1202 889 2.55 0. 0110




tine*relate_ 3 0. 02374 0. 1605 889 0.15 0. 8825
tinme*relate_ 4 0. 3188 0. 09702 889 3.29 0. 0011
tine*relate_ 5 - 0. 00669 0. 09391 889 -0.07 0.9432
time*relate_ 6 0 . . . .



Appendix A.5 — Relationship model 2

proc nixed data=all noclprint covtest;
class idnumpartid rel ate_ wave;
nodel c_close =tine|comftf|relate_ tine|comph|relate_
tinel]comenrelate_ tinmelcominjrelate_
time| access_ / solution ddf mebw;
repeated wave / type=un subject=partid(idnum r;

run;
Covari ance Paraneter Estimates
St andar d z
Cov Parm Subj ect Esti nat e Error Val ue Pr z
UN(1L, 1) partid(idnum 0.5230 0. 02532 20. 65 <. 0001
UN(2,1) partid(i dnum 0.2982 0. 02116 14.09 <. 0001
UN( 2, 2) partid(i dnum 0. 5232 0. 02549 20. 52 <. 0001
Fit Statistics
Res Log Likelihood -1892.0
Akai ke's Information Criterion -1895.0
Schwar z' s Bayesian Criterion -1902. 2
-2 Res Log Likelihood 3784.1
Nul | Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 306. 85 <. 0001
Solution for Fixed Effects
St andar d
Ef f ect Rel ati onship Estinate Error DF t Value
I nt ercept 2.4171 0. 2521 889 9.59
time -0. 2920 0.2716 889 -1.08
comftf 0. 08770 0. 05597 889 1.57
time*comftf -0.03758 0. 08686 889 -0.43
relate_ 1 -0. 6200 0. 3696 889 -1.68
relate_ 2 0. 6458 0.3716 889 1.74
relate_ 3 1. 0564 0.9411 889 1.12
relate_ 4 0.7943 0. 2945 889 2.70
relate_ 5 0. 3342 0. 2805 889 1.19
relate_ 6 0 . . .
time*rel ate_ 1 1. 0868 0.3834 889 2.83
time*relate_ 2 0. 6063 0. 4097 889 1.48
time*relate_ 3 0. 6292 0. 9975 889 0.63
tinme*rel ate_ 4 0. 4247 0. 3140 889 1.35
tinme*rel ate_ 5 -0.1972 0. 3016 889 -0.65
tinme*rel ate_ 6 0 . . .
comftf*relate_ 1 0. 08170 0. 06827 889 1.20
comftf*relate_ 2 -0. 03039 0. 06928 889 -0.44
comftf*relate_ 3 -0.1148 0. 1068 889 -1.08
comftf*relate_ 4 - 0. 05425 0. 06345 889 -0.86
comftf*relate_ 5 -0. 04269 0. 06368 889 -0.67
comftf*relate_ 6 0 . . .
time*comftf*relate_ 1 -0.1541 0. 09890 889 -1.56
time*com ftf*relate_ 2 -0. 02686 0. 1085 889 -0.25

Solution for Fixed Effects

Ef f ect Rel ationship Pr > |t]




I ntercept

tinme

comftf
time*comftf
relate_
relate_
relate_
relate_
relate_
relate_
tinme*rel ate_
time*rel ate_
time*rel ate_
tinme*rel ate_
tinme*rel ate_
tinme*rel ate_
comftf*relate_
comftf*relate_
comftf*relate_
comftf*relate_
comftf*relate_
comftf*relate_

tinme*com ftf*relate_
time*com ftf*relate_

time*com ftf*relate_ 3
time*com ftf*relate_ 4
time*com ftf*relate_ 5
time*comftf*relate_ 6

com ph

ti me*com ph

com ph*rel ate_

com ph*rel ate_

com ph*rel ate_

com ph*rel ate_

com ph*rel ate_

com ph*rel ate_
time*com ph*rel ate_
ti me*com ph*rel ate_
ti me*com ph*rel ate_
time*com ph*rel ate_
time*com ph*rel ate_
ti me*com ph*rel ate_
comem

time*comem
comentrel ate_
comentrel ate_
comentrel ate_
comentrel ate_
comentrel ate_
comentrel ate_
time*comentrel ate_
time*comentrel ate_
tinme*comentrel ate_
tinme*comentrel ate_
time*comentrel ate_
time*comentrel ate_
comim

time*comim
cominfrelate_
cominfrelate_
comintrelate_
cominfrelate_
comintrelate_
cominfrelate_
tinme*comintrelate_
tinme*comintrelate_
time*com.infrelate_
time*com.infrelate_
tinme*comintrelate_
tinme*comintrelate_
access_

OB WNRFRPOUORMWNE

OO WNPFPOOORAWNPE

OB WNFPFOORAWDNPE

NFPOORWNRFRPOORARWNRFRPOUORAMWNE

0. 01525
-0. 01556
-0. 02227
0
0.09171
0. 07035
0. 04007
-0. 05857
0. 08593
0.01687
0.00180
0

0. 05028
-0. 09464
-0. 1576
-0.1178
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ti me*access_ 0. 02337 0. 02706 889

Solution for Fixed Effects

Ef f ect Rel ationship Pr > |t]
tinme*com ftf*relate_ 3 0. 9089
time*comftf*relate_ 4 0. 8722
time*comftf*relate_ 5 0. 8209
tinme*com ftf*relate_ 6 .

com ph 0. 1438
ti me*com ph 0.4216
com ph*rel ate_ 1 0. 5502
com ph*rel ate_ 2 0. 4250
com ph*rel ate_ 3 0. 6064
com ph*rel ate_ 4 0. 8076
com ph*rel ate_ 5 0.9794
com ph*rel ate_ 6 .

ti me*com ph*rel ate_ 1 0. 5981
ti me*com ph*relate_ 2 0. 3678
ti me*com ph*relate_ 3 0. 3890
ti me*com ph*relate_ 4 0. 2236
ti me*com ph*rel ate_ 5 0.2613
ti me*com ph*rel ate_ 6 .
comem 0. 2885
ti me*comem 0. 4275
comentrel ate_ 1 0.7713
comentrel ate_ 2 0. 9262
comentrel ate_ 3 0. 3890
comentrel ate_ 4 0. 8924
comentrel ate_ 5 0. 3769
comentrel ate_ 6

tinme*comentrel ate_ 1 0.2014
tinme*comentrel ate_ 2 0. 4588
time*comentrelate_ 3 0. 7379
time*comentrelate_ 4 0. 5450
time*comentrelate_ 5 0.7713
tinme*comentrel ate_ 6

com.im 0. 5669
time*comim 0.7671
comintrelate_ 1 0. 7809
comintrelate_ 2 0. 9000
comintrel ate_ 3 0. 9990
comintrelate_ 4 0. 4300
comintrelate_ 5 0. 8513
comintrelate_ 6 .
time*comintrelate_ 1 0.5771
time*com.intrelate_ 2 0.5086
time*comintrelate_ 3 0. 8951
tinme*comintrelate_ 4 0. 1987
time*cominmfrelate. 5 0.1995
time*com.infrelate_ 6

access_ 0. 0330
tine*access_ 0. 3882



Appendix A.6 — Models of talk, Reminiscing

proc nixed data=all noclprint covtest;
class relate_ wave partid i dnum
nodel t rem=tine|relate_tinme|comftf tinme|comph tinelcomem
time|comim/ s ddf nebw;
repeat ed wave / type=un subject=partid(idnum r;

run;
Covari ance Paraneter Estinates
St andar d VA
Cov Parm Subj ect Estimate Error Val ue Pr z
UN(1, 1) partid(i dnum 0. 1501 0. 007152 20. 99 <. 0001
UN(2, 1) partid(idnum 0. 05112 0. 005207 9. 82 <. 0001
UN( 2, 2) partid(i dnum 0. 1357 0. 006614 20.52 <. 0001
Fit Statistics

Res Log Likelihood -769.5

Akai ke's Information Criterion -772.5

Schwarz's Bayesian Criterion -779.7

-2 Res Log Likelihood 1538. 9

Nul | Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 117.12 <. 0001
Solution for Fixed Effects
St andard

Ef f ect Rel ati onship Estimate Error DF t Value Pr > |t|
I nt er cept 0. 1599 0. 06284 887 2.54 0.0111
time 0. 1235 0. 07445 887 1. 66 0. 0975
relate_ 1 -0. 00818 0. 05902 887 -0.14 0. 8898
relate_ 2 0.1231 0. 06583 887 1.87 0. 0617
relate_ 3 0. 2185 0. 08529 887 2.56 0. 0106
relate_ 4 0.2723 0. 05497 887 4.95 <. 0001
relate_ 5 0. 1445 0. 05393 887 2.68 0. 0075
relate_ 6 0 . . . .
tine*relate_ 1 - 0. 05598 0. 07082 887 -0.79 0. 4295
tine*relate_ 2 0. 01899 0. 07591 887 0.25 0. 8025
time*relate_ 3 - 0. 09005 0. 1029 887 -0.87 0. 3818
tine*relate_ 4 0. 02572 0. 06420 887 0. 40 0. 6889
time*relate_ 5 0. 03167 0. 06352 887 0.50 0.6182
time*relate_ 6 0 . . . .
comftf -0.00108 0.009453 887 -0.11 0.9088
time*comftf -0. 01615 0. 01306 887 -1.24 0. 2165
com ph 0. 04087 0.008388 887 4,87 <. 0001
ti me*com ph 0. 007734 0. 01321 887 0.59 0. 5585
com em -0.00521 0.008892 887 -0.59 0. 5581
ti me*comem 0. 009255 0. 01161 887 0. 80 0. 4258
com.im -0.00356 0.008121 887 -0.44 0.6611
time*comim 0. 007835 0.009807 887 0. 80 0.4246




Appendix A.7 — Models of talk, Romantic talk

proc nixed data=all noclprint covtest;
class relate_ wave partid i dnum

nodel t ronman = tine|relate_tinelcomftf tinelcomph tinme|comem

timelcomim/ s ddf mrbw;

repeat ed wave / type=un subject=partid(idnum r

run;
Covari ance Paraneter Estinates
St andar d Z
Cov Parm Subj ect Esti mate Error Val ue Pr z
UN(1, 1) partid(i dnum 0.06779 0. 003228 21.00 <. 0001
UN(2, 1) partid(idnum 0. 02515 0. 002146 11.72 <. 0001
UN( 2, 2) partid(i dnum 0. 04988 0. 002419 20. 62 <. 0001
Fit Statistics
Res Log Likelihood 30.8
Akai ke's Information Criterion 27.8
Schwarz's Bayesian Criterion 20.6
-2 Res Log Likelihood -61.5
Nul | Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 197. 87 <. 0001
Solution for Fixed Effects
St andar d
Ef f ect Rel ati onship Estinate Error DF t Value Pr > |t
I nt er cept -0.00172 0.04172 887 -0.04 0.9672
time -0.01676 0. 04563 887 -0.37 0. 7135
relate_ 1 -0. 02689 0. 03943 887 -0.68 0. 4955
relate_ 2 -0. 00896 0. 04410 887 -0.20 0. 8391
relate_ 3 0. 6964 0. 05716 887 12.18 <. 0001
relate_ 4 0. 08779 0. 03686 887 2.38 0.0174
relate_ 5 -0.01127 0. 03623 887 -0.31 0. 7559
relate_ 6 0 . . . .
time*relate_ 1 0. 01087 0. 04299 887 0. 25 0. 8004
time*relate_ 2 0.01578 0. 04607 887 0. 34 0. 7320
time*relate_ 3 0. 06637 0. 06207 887 1.07 0. 2852
time*relate_ 4 0. 03559 0. 03885 887 0.92 0. 3598
time*relate_ 5 0.01920 0. 03834 887 0.50 0.6168
time*relate_ 6 0 . . . .
comftf -0.00098 0.006151 887 -0.16 0. 8739
time*com ftf 0. 003552 0.008058 887 0. 44 0. 6595
com ph 0.01974 0.005463 887 3.61 0. 0003
ti me*com ph -0.01750 0.007988 887 -2.19 0. 0287
comem 0.009891 0. 005796 887 1.71 0. 0883
ti me*com.em 0.003994 0.007124 887 0. 56 0. 5752
comim 0. 000793 0. 005296 887 0.15 0. 8810
ti me*com.im 0.004796 0.006078 887 0.79 0. 4303




Appendix A.8 — Models of talk, Arguing

proc nixed data=all noclprint covtest;
class relate_ wave partid i dnum

nodel t_argue = tine|lrelate_tinelcomftf tinelcomph tinme|comem

repeat ed wave / type=un subject=partid(idnum r;

run;

timelcomim/ s ddf mrbw;

Covari ance Paraneter Estimates
St andard 4
Cov Parm Subj ect Esti mate Error Val ue
UN(1, 1) partid(idnum 0. 09163 0. 004360 21.02
UN( 2, 1) partid(idnum 0. 04533 0. 003351 13.53
UN( 2, 2) partid(idnum 0. 08399 0. 004074 20. 61
Fit Statistics
Res Log Likelihood -277.8
Akai ke's Information Criterion -280.8
Schwarz's Bayesian Criterion -288.0
-2 Res Log Likelihood 555. 6
Nul | Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 266. 26 <. 0001
Solution for Fixed Effects
St andard
Ef f ect Rel ati onship Estinmate Error DF t Val
I nt ercept 0. 06934 0.04764 887 1.
tine -0. 08792 0. 05185 887 - 1.
relate_ 1 0. 2805 0. 04547 887 6.
relate_ 2 0. 2265 0. 05104 887 4.
relate_ 3 0.1152 0. 06622 887 1.
relate_ 4 0. 08440 0. 04271 887 1.
relate_ 5 -0. 04126 0. 04209 887 -0
relate_ 6 0 . . .
tine*relate_ 1 - 0. 08090 0. 04896 887 - 1.
tine*relate_ 2 - 0. 04007 0. 05215 887 - 0.
tine*relate_ 3 0.1204 0. 07072 887 1.
tine*relate_ 4 0. 04826 0. 04404 887 1.
tine*relate_ 5 0. 03887 0. 04354 887 0.
time*relate_ 6 0 . . .
comftf 0.01173 0.006816 887 1.
time*comftf 0. 02306 0.009343 887 2.
com ph 0. 02624 0.006061 887 4.
ti me*com ph -0. 01650 0.009367 887 - 1.
com em -0.00671 0.006439 887 - 1.
ti ne*comem 0. 007208 0.008174 887 0.
com.im -0. 00333 0.005887 887 - 0.
tine*com.im 0. 007461 0.006906 887 1.
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Pr Z

0001
0001
0001

Pr > |t]

coooo, oooapOO
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0001
0001
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0485
3272

0988
4424
0891
2735
3723

0856
0138
0001
0786
2978
3781

.5714
. 2803




Appendix A.9 — Models of talk, Smalltalk

proc nixed data=all noclprint covtest;
class relate_ wave partid i dnum
nodel t talk = tinme|relate_time|comftf tinme|comph tinme|comem
time|comim/ s ddf nebw;
repeat ed wave / type=un subject=partid(idnum r

run;
Covari ance Paraneter Estimates
St andard 4
Cov Parm Subj ect Esti mate Error Val ue Pr z
UN(1, 1) partid(idnum 0.1032 0. 004921 20. 96 <. 0001
UN( 2, 1) partid(idnum 0. 04363 0. 003933 11.09 <. 0001
UN( 2, 2) partid(idnum 0. 1065 0. 005200 20. 48 <. 0001
Fit Statistics
Res Log Likelihood -480.0
Akai ke's Information Criterion -483.0
Schwarz's Bayesian Criterion -490. 2
-2 Res Log Likelihood 960. 1
Nul | Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 155. 80 <. 0001
Solution for Fixed Effects
St andard
Ef f ect Rel ati onship Estinate Error DF t Value Pr > |t
I nt er cept 0. 3034 0. 05161 887 5.88 <. 0001
tine -0. 00617 0. 06124 887 -0.10 0.9197
relate_ 1 -0. 1045 0. 04871 887 -2.15 0. 0322
relate_ 2 -0. 00251 0. 05444 887 -0.05 0. 9633
relate_ 3 0.1167 0. 07056 887 1.65 0. 0985
relate_ 4 0.1275 0. 04549 887 2.80 0. 0052
relate_ 5 0. 09464 0. 04469 887 2.12 0. 0345
relate_ 6 0 . . . .
tine*relate_ 1 0. 04245 0. 05833 887 0.73 0. 4669
tine*relate_ 2 0. 1047 0. 06228 887 1.68 0. 0931
tine*relate_ 3 0. 06892 0. 08478 887 0.81 0. 4165
tine*relate_ 4 0. 07734 0. 05273 887 1.47 0.1428
tine*relate_ 5 0. 02264 0. 05222 887 0.43 0. 6647
time*relate_ 6 0 . . . .
comftf 0.03782 0.007647 887 4,94 <. 0001
time*comftf - 0. 00520 0. 01089 887 -0.48 0. 6332
com ph 0. 01193 0.006790 887 1.76 0. 0793
ti me*com ph 0. 02443 0. 01108 887 2.20 0. 0278
com em -0.00884 0.007203 887 -1.23 0. 2202
ti ne*comem -0. 01037 0.009616 887 -1.08 0. 2813
com.im 0. 004763 0.006581 887 0.72 0. 4694
tine*com.im 0. 000165 0.008070 887 0. 02 0. 9837




Appendix A.10 — Models of talk, Supportive talk

proc nixed

nodel

repeat ed wave / type=un subject=partid(idnum r

dat a=al | nocl print covtest;
class relate_ wave partid i dnum

t supp =tine|relate_tinelcomftf tine|comph tine|comem

time|comim/ s ddf nebw;

run;
Covari ance Paraneter Estimates
St andard z
Cov Parm Subj ect Esti mate Error Val ue Pr z
UN(1, 1) partid(idnum 0. 09177 0. 004374 20. 98 <. 0001
UN( 2, 1) partid(i dnum 0. 04003 0. 003479 11. 50 <. 0001
UN( 2, 2) partid(idnum 0. 09302 0. 004544 20. 47 <. 0001
Fit Statistics
Res Log Likelihood -364. 2
Akai ke's Information Criterion -367.2
Schwarz's Bayesian Criterion -374. 4
-2 Res Log Likelihood 728.5
Nul | Model Likelihood Ratio Test
DF Chi - Squar e Pr > Chi Sq
2 170. 71 <. 0001
Solution for Fixed Effects
St andard
Ef f ect Rel ati onship Estimate Error DF t Value Pr > |t
I nt er cept 0. 3352 0. 04853 887 6.91 <. 0001
tine -0.1125 0. 05680 887 -1.98 0. 0480
relate_ 1 -0.00744 0. 04587 887 -0.16 0.8713
relate_ 2 -0. 01210 0. 05131 887 -0.24 0. 8137
relate_ 3 0. 2000 0. 06651 887 3.01 0. 0027
relate_ 4 0.1141 0. 04288 887 2.66 0. 0079
relate_ 5 -0.02814 0. 04215 887 -0. 67 0. 5045
relate_ 6 0 . . . .
time*relate_ 1 0. 09775 0. 05403 887 1.81 0.0708
tine*relate_ 2 0. 1690 0. 05766 887 2.93 0. 0035
time*relate_ 3 0. 002840 0. 07845 887 0.04 0.9711
tine*relate_ 4 0. 1490 0. 04880 887 3.05 0. 0023
time*relate_ 5 0. 08815 0. 04831 887 1.82 0. 0684
time*relate_ 6 0 . . . .
comftf 0.008149 0.007154 887 1.14 0. 2550
time*comftf - 0. 00346 0. 01012 887 -0.34 0. 7329
com ph 0. 03597 0.006354 887 5. 66 <. 0001
ti me*com ph 0.01766 0. 01028 887 1.72 0. 0862
com em 0.01378 0.006742 887 2.04 0. 0412
ti me*comem 0. 000407 0.008927 887 0.05 0. 9637
com.im 0. 008642 0.006160 887 1.40 0. 1610
time*comim -0. 00062 0.007499 887 -0.08 0. 9346




Appendix B.1 — Relationship effects plots for models of talk
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Appendix B.2 — Channel effects plots for models of talk
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Appendix C — Survey



Carnegie Mellon

Survey on Technology and
Socia Relationships

August, 2000

Please fill this out independently.
It is confidential.

Please return the questionnaire in the enclosed
pre-addressed envelope.



Today'sdate

Section 1. Using Computers and the Inter net

1. Inwhat roomsin your house do you have a computer? Please mark all that apply.
a ___ Nocomputer g. ___ Study or office
b. __ Livingroom h. __ Family room
c. ___ Dining room i. ___ Spareroom
d. __ Kitchen j- ___ Laptop (maobile)
e. __ Adult'sbedroom k. __ Other
f. ___ Child'sbedroom
2. Towhat extent do you agree with the following statements? Please circle the number between 1
and 5 that best indicates your level of agreement with each statement.
Strongly Neutral
disagree
a. | amvery skilled at uSiNg COMPULEYS.........ccoerereirerenieie e 1 2 3 4
b. 1 know acomputer |anguage. .........ccccoerererenereeniese e 1 2 3 4
c. | wouldfeel at easein acomputer Class.........ccoveevererieeieenennienn 1 2 3 4
d. | havealot of self-confidence when it comesto using
COMPUEETS. ...ttt ettt sttt sb e b e sae e b et e e seeeennas 1 2 3 4
e. | amnot the typeto do well with computers...........ceevevvevenerens 1 2 3 4
f.  Figuring out computer problems does not appeal to me............. 1 2 3 4
g. | feel comfortable using a CompULEr..........ccooeveeveneienenceniees 1 2 3 4
h. | use computers almost every day.........occoeveveeneneicsieneneneen, 1 2 3 4
i. 1 don’t know much about USing COMPULErS..........cccererererierennenn. 1 2 3 4
Section 2. Leisuretime and community involvement
1. How much do you agree with the following statements about yourself? Please circle your
response.
Strongly Neutral
disagree
a lwach TV very frequently.........ccvinninninineeenenes 1 2 3 4
b. | useapersonal computer very frequently........ccccoovrevniinenennenn 1 2 3 4
c. | usetheWorld Wide Web very frequently..........cccocevenrcnenne. 1 2 3 4
d. 1 useédectronic mail very frequently........ccooeoviniinincincniene 1 2 3 4
e. | useinstant messaging (e.g., ICQ, AOL Instant Messenger)
VErY FreqUeNtl ... 1 2 3 4
f. 1 use MUDson the Internet very frequently..........ccccccvevevnenen. 1 2 3 4
g. | spend alot of time participating in school or community
BCHIVITIES....oeceet e 1 2 3 4
h. | spendalot of timewith friends...........ccoeevvvevecececeee, 1 2 3 4
i. | belong to many organizations.............ccceeeveneenensienenecnienes 1 2 3 4
j- I'spendalot of timeworking @one..........ccccocveneinienenenenen 1 2 3 4
k. | spendalot of timeby myself........... 1 2 3 4
2. What school activities were you involved with in high school? Please circle all that apply
a __ Yearbook/Publications g. ___ Academic teams/competitions
b. __ Student government h. _ Political groups
c. ____ SportdAthletics i. __ Mode UN, Model Congress
d. __ Art/Art appreciation j.  ____ Gamesand hobby groups
e. ___ Musc/Instrument/Voice k. __ Religiousgroups
f. Science/Engineering projects l. Volunteer groups

Strongly
agree

5

5

5

g1 ot o1or o1 a1

Strongly
agree

o1 o1 o1 Ol

[ &)

o1 o1 o1 0101



Section 3. Spending time

Approximately how much time do you spend on the following activities on atypical weekday? Estimate
the number of hours and minutes per weekday you spend on each activity. Pleasefill in “0” if you spent no
time on an item.

Hours Minutes

a  Communicating With FrIENdS ..o s
b.  Communicating With family ..........ooeiiiie s
c. Using acomputer a WOrk or SChOO ..o e
d.  USINg 8 COMPULEr @ NOIME.......ciiiiiiiiiiiieiiriie e
€. Usingthe WOorld Wide WED..........cooiiiiiiee e e
f. USING @leCtronic Mail ........c.oiiiiiriiee e e
g. Usinginstant messaging (e.g., AOL Instant Messenger, ICQ) .....cccovverererererenienen
h.  Taking on the tEl@PhONE .........coii i e
I, WaLChiNG tEIEVISION ..ot
J  Studying

T == o ] 0o PSSR
K. BBING BIONE....c.eiitiieiiie et et b e e sh et e e e bbb ae e e e

Section 4. Computersand the Internet

There are many different ways to use computers and the Internet. How frequently do you use a computer or
the Internet for the following purposes? Circle any number between 1 and 5 where 1 represents “never”, 3
represents “sometimes’, and 5 represents “ often.”

Never Sometimes
a. Finding information about local events..............ccoovevieiiieenn, 1 2 3 4
b. Finding information about national or international events............ 1 2 3 4
C. Beingentertained............c.oooieiii it 1 2 3 4
d. Finding out about the NeWS. ...........ciiiiii i 1 2 3 4
e. Getting the feeling that I’m involved in important events.............. 1 2 3 4
f.  Keeping up with the way the government isdoing itsjob............. 1 2 3 4
O KilliNGtime. ..o 1 2 3 4
h., ReEl@asiNgteNSION......ocuii i 1 2 3 4
i.  Overcoming loNEliNESS........ouviiiiiie e e 1 2 3 4
j.  Obtaining information about daily life................cocoviiiiinnin, 1 2 3 4
k. Finding out product information................coeiiiiviiiniie s, 1 2 3 4
[.  BuyingaproduCt OF SErVICE........ccvvvviiiie i i 1 2 3 4
M. Selling aproduct OF SErVICE.........ccoiiie i e e 1 2 3 4
Nn. Downloading SOftWare...........c.ovieiie i e, 1 2 3 4
0. Viewing sexually oriented materials..............coocvie i iiiiiiiiinn s 1 2 3 4
P. Playing Qames.......c.oiiie it 1 2 3 4
Q. Listeningto MUSIC.......ccovuvie ittt e 1 2 3 4
r. Getting help for apersona problem. ..., 1 2 3 4
s. Doingwork for your job............coooiiiii 1 2 3 4
t. D0ING SChOOIWOIK.......cuieie e e 1 2 3 4
u. Findinginformation relevant to ahobby..................oooii, 1 2 3 4
v. Finding information relevant to your education......................... 1 2 3 4
w. Findinginformation relevant to your job.....................oc 1 2 3 4
X. Meeting SOMEONE NEW... ... cuvieie e et ee e 1 2 3 4
y. Spending time with friends online 1 2 3 4
Z. ViSiting Chat roOmS........ ..o e e 1 2 3 4
aa. Learningabout myself..........cooiiii 1 2 3 4
bb. Communicating with friendsinyour local area......................... 1 2 3 4
cc. Communicating with friendsfar away............cooooiiii i 1 2 3 4

o
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Section 5. Communication in your household

1. Pleaselist thefirst names and last initial of up to seven people who now live in your household or

who have lived there within the past four years. Answer the questions about each person you have

listed.

First name and last initial

Age Relationship to you (Please mark one)

1. Mother 2. Father 3. Brother 4. Sister 5. Other
Does this person have an electronic mail account? 1.Yes 2.No
Does this person currently live in your househol d? 1.Yes 2.No
First name and last initial Age Relationship to you (Please mark one)
1. Mother 2. Father 3. Brother 4. Sister 5. Other
Does this person have an electronic mail account? 1.Yes 2.No
Does this person currently live in your household? 1.Yes 2.No
First name and last initial Age Relationship to you (Please mark one)
1. Mother 2. Father 3. Brother 4. Sister 5. Other
Does this person have an electronic mail account? 1.Yes 2.No
Does this person currently live in your household? 1.Yes 2.No
First name and last initial Age Relationship to you (Please mark one)
1. Mother 2. Father 3. Brother 4. Sister 5. Other
Does this person have an electronic mail account? 1.Yes 2.No
Does this person currently live in your househol d? 1.Yes 2.No
First name and last initial Age Relationship to you (Please mark one)
1. Mother 2. Father 3. Brother 4. Sister 5. Other
Does this person have an electronic mail account? 1.Yes 2.No
Does this person currently live in your househol d? 1.Yes 2.No
First name and last initial Age Relationship to you (Please mark one)
1. Mother 2. Father 3. Brother 4. Sister 5. Other
Does this person have an electronic mail account? 1.Yes 2.No
Does this person currently live in your household? 1.Yes 2.No
First name and last initial Age Relationship to you (Please mark one)
1. Mother 2. Father 3. Brother 4. Sister 5. Other
Does this person have an electronic mail account? 1.Yes 2.No
Does this person currently live in your household? 1.Yes 2.No




Section 5a. Communication with mother

This section asks about your communication with your mother, stepmother or female guardian. If you have
more than one, answer about the one with whom you have lived most recently.

1. Isshedtill living, 1. Yes 2. No (If no, please skip to the next page).

2. What is her first name and last initial ?

3. What is her relation to you? 1. Biological mother 2. Step mother 3. Other
4. How close to you does she 1. Same 2. Same 3. Same 4. Same 5e. Same 6. Further
live? building neighborhood town state country away

5. How frequently do you communicate with her using these modes of communication?
Many times Daily Weekly Biweekly Monthly Less often Never

per day
a Inperson 1 2 3 4 5 6 7
b. By phone 1 2 3 4 5 6 7
c. Byemall 1 2 3 4 5 6 7
d. By instant messaging 1 2 3 4 5 6 7
Not very Very
6. How easy isit for her to access the Internet at home or work? 1 2 3 4 5
7. How comfortable are you communicating with her? 1 2 3 4 5
8. How close do you feel to her? 1 2 3 4 5
9. How similar are you to her in values and interests? 1 2 3 4 5

10. How frequently do you do the following with your mother or stepmother?
Infrequently Frequently

Receive practical support?

Receive economic assistance?

Discuss hobbies or spare time interests?

Socialize with her?

Receive emotional support?

How frequently do you expect to keep up with her in the future?
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11. Circle the types of communication you regularly have with your mother or stepmother. Circle as many as apply.

h. Smal talk 0. Joking around v. Gossip/talking about others
i. Killingtime p. Catching up w. Recapping the day
j.  Getting to know her o} Sharing experiences X. Making plans & arrangements
k. Getting/giving advice r. Discussing work/school y. Discussing interests, hobbies
[.  Reminiscing S. Persuading z. Taking about our relationship
m. Getting/giving support t. Romantic talk aa. Taking about problems
n. Disagreeing or arguing u. Complaining bb. Asking afavor

Grew weaker Grew stronger
12. Over the past six months, has your relationship with her grown weaker, 1 2 3 4 5

grown stronger, or remained the same?



Section 5b. Communication with father or stepfather

This section asks about your communication with your father, stepfather, or male guardian. If you have
more than one, answer about the one with whom you have lived most recently.

1. Isthisperson still living, 1. Yes 2. No (If no, please skip to the next page).

2. What is his first name and last initial ?

3. What is his relation to you? 1. Biological father 2. Stepfather 3. Other
4. How close to you does he a. Same b. Same c. Same d. Same e. Same f. Further
live? building neighborhood town state country away

5. How frequently do you communicate with him using these modes of communication?
Many times Daily Weekly Biweekly Monthly Less often Never

per day

a Inperson 1 2 3 4 5 6 7

b. By phone 1 2 3 4 5 6 7

c. Byemall 1 2 3 4 5 6 7

d. By instant messaging 1 2 3 4 5 6 7
Not very Very

6. How easy isit for him to access the Internet at home or work? 1 2 3 4 5

7. How comfortable are you communicating with him? 1 2 3 4 5

8. How close do you feel to him? 1 2 3 4 5

9. How similar are you to him in values and interests? 1 2 3 4 5

10. How frequently do you do the following with your father or stepfather?
Infrequently Frequently

a. Receive practical support? 1 2 3 4 5

b. Receive economic assistance? 1 2 3 4 5

c. Discuss hobbies or spare time interests? 1 2 3 4 5

d. Socialize with her? 1 2 3 4 5

e. Receive emotional support? 1 2 3 4 5

f.  How frequently do you expect to keep up with her in the future? 1 2 3 4 5

11. Circle the types of communication you regularly have with your father or stepfather. Circle as many as apply.

a Small tak h.  Joking around 0. Gossip/talking about others
b. Killingtime i. Catching up p. Recapping the day
c. Getting to know him/her j.  Sharing experiences g. Making plans & arrangements
d. Getting/giving advice k. Discussing work/school r. Discussing interests, hobbies
e. Reminiscing |.  Persuading s.  Talking about our relationship
f.  Getting/giving support m. Romantic talk t.  Talking about problems
g. Disagreeing or arguing n. Complaining u. Asking afavor
Grew weaker Grew stronger
12. Over the past six months, has your relationship with him grown weaker, 1 2 3 4 5

grown stronger, or remained the same?



Section 5¢c. Communication with brothersand sisters

This section asks about your communication with your brothers and sister. If you have more than one,
answer about the one with whom you are closest in age.

1. Isthisperson still living, 1. Yes 2. No (If no, please skip to the next page).

2. What is her first name and last initial ?

3. What is her relation to you? 1. Brother 2. Sister
4. How closeto you doesthis  a Same b. Same c. Same d. Same e. Same f. Further
person live? building neighborhood town state country away

5. How frequently do you communicate with this person using these modes of communication?

Daily Weekly Biweekly Monthly Less often Never

a Inperson 1 2 3 4 5 6
b. By phone 1 2 3 4 5 6
c. Byemall 1 2 3 4 5 6
d. By instant messaging 1 2 3 4 5 6

Not very Very
6. How easy isit for this person to access the Internet at home or work? 1 2 3 4 5
7. How comfortable are you communicating with this person ? 1 2 3 4 5
8. How close do you feel to this person ? 1 2 3 4 5
9. How similar are you to this person in values and interests? 1 2 3 4 5
10. How frequently do you do the following with your brother or sister?

Infrequently Frequently
a. Receive practical support? 1 2 3 4 5
b. Receive economic assistance? 1 2 3 4 5
c. Discuss hobbies or spare time interests? 1 2 3 4 5
d. Socialized with her? 1 2 3 4 5
e. Receive emotional support? 1 2 3 4 5
f.  How frequently do you expect to keep up with her in the future? 1 2 3 4 5
11. Circle the types of communication you regularly have with this person. Circle as many as apply.
0. Small tak V. Joking around cc. Gossip/talking about others
p. Killingtime W. Catching up dd. Recapping the day
g. Getting to know himvher X. Sharing experiences ee. Making plans & arrangements
r. Getting/giving advice y. Discussing work/school ff. Discussing interests, hobbies
S.  Reminiscing z. Persuading gg. Taking about our relationship
t.  Getting/giving support aa. Romantic talk hh. Talking about problems
u. Disagreeing or arguing bb. Complaining ii. Askingafavor

Grew weaker Grew stronger

12. Over the past six months, has your relationship with this person grown 1 2 3 4 5

weaker, grown stronger, or remained the same?



Section 6. Your social circle

The following sections ask about your relationship with specific peoplein your social circle who are not in
your immediate family.

Please list the first name and last initial of one or more people for each type of relationship. Please use
names and initials you will recognize later, because we will ask you questions about some of these people
in alater questionnaire. If more than one person has the same name and initial, give the first two or three
letters of their last name.

Include a person in only one of these lists—the first list that appliesto him or her..

1. Peoplewho provide you with practical assistance. For example, these are people who help you with
tasks that need an extra pair of hands, who would give you aride to the airport if you needed it, or who
would run small errands for you.

1) 2) 3) 4) 5) 6)

2. People who provide you with financial assistance. For example, these are people who you would feel
comfortable going to for a small loan for food, gas, rent, etc.

7) 8) 9) 10) 11) 12)

3. People with whom you discuss hobbies, sports, movies, and other spare-time interests.

13) 14) 15) 16) 17) 18)

4. People whom you socialize with. For example, these are people you go out with, chat online with, or
go to lunch with.

19) 20) 21) 22) 23) 24)

5. People who give you emotional support. For example, these are people who you confide in, discuss
personal matters with, or calm you down when you are upset.

25) 26) 27) 28) 29) 30)

6. People who give you advice about important issues. For example, these are people who give you
advice about purchases, work, school, or personal relationships

31) 32) 33) 34) 35) 36)

7. People who are in the same organization(s) as you. For example, these would be people who are on the
same sports teams or in the same clubs as you.

37) 39) 39) 40) 41) 42)




Section 6a. Communication with four friends

First female friend: Think about the girls and women you listed in the social circlelist in Section 6. Please
answer the following questions about the one whose fir st initial is closest to the beginning of the alphabet.

1. What is her first name and last initial ?

2. How old is she? yrs.
3. How closetoyoudoes 1) Same 2) Same 3) Same 4) Same 5) Same 6) Further
shelive? building neigh- town State country away
borhood
4. How long have you <lmonth <3 <6 <lyear <2years <3years 3+years
known her? months months
5. What isher relationtoyou? 1. Romantic partner 2. Close friend 3. Friend
4. Acquaintance 5. Relative 6. Other
6. How did you meet her? 1. Isaneighbor 2. Through school or work 3. Isarelative
4. Through mutua friend 5. Through club/hobby 6. Met online

7. How frequently do you communicate with her using these modes of communication?
Many times  Daily Weekly Biweekly Monthly Less often Never

per day
a Inperson 1 2 3 4 5 6 7
b. By phone 1 2 3 4 5 6 7
c. Byemall 1 2 3 4 5 6 7
d. By instant messaging 1 2 3 4 5 6 7
Not very Very
9. How easy isit for her to access the Internet at home or work? 1 2 3 4 5
10. How comfortable are you communicating with her? 1 2 3 4 5
11. How close do you fedl to her? 1 2 3 4 5
12. How similar are you to her in values and interests? 1 2 3 4 5
13. How frequently do you do the following with her?
Infrequently Frequently
a. Recelve practical support? 1 2 3 4 5
b. Receive economic assistance? 1 2 3 4 5
c. Discuss hobbies or spare time interests? 1 2 3 4 5
d. Socialize with her? 1 2 3 4 5
e. Receive emotional support? 1 2 3 4 5
f. How frequently do you expect to keep up with her in the future? 1 2 3 4 5
14. Circle the types of communication you regularly have with her. Please mark al that apply.
a. Small talk h. Joking around 0. Gossip/talking about others
b. Killing time i. Catching up p. Recapping the day
c. Getting to know him/her j. Sharing experiences g. Making plans & arrangements
d. Getting/giving advice k. Discussing work/school r. Discussing interests, hobbies
e. Reminiscing . Persuading s. Talking about our relationship
f. Getting/giving support m. Romantic talk t. Talking about problems
g. Disagreeing or arguing n. Complaining u. Asking afavor
Grew weaker Grew stronger
15. Over the past six months, has your relationship with her grown weaker, 1 2 3 4 5

grown stronger, or remained the same?



Second female friend: Think about the girls or women you listed in the socia circle list in Section 6.
Please answer the following questions about the one whose fir st initial is closest to the end of the
alphabet.

1. What is her first name and last initial ?

2. How old is she? yrs.
3. How closetoyoudoes 1) Same 2) Same 3) Same 4) Same 5) Same 6) Further
shelive? building neigh- town state country away
borhood
4. How long have you <lmonth <3 <6 <1year <2years <3years 3+years
known her? months months
5. What is her relation to you? 1. Romantic partner 2. Closefriend 3. Friend
4. Acquaintance 5. Relative 6. Other
6. How did you meet her? 1. Isaneighbor 2. Through school or work 3. Isarelative
4. Through mutual friend 5. Through club/hobby 6. Met online

7. How frequently do you communicate with her using these modes of communication?
Many times  Daily Weekly Biweekly Monthly Less often Never

per day
a Inperson 1 2 3 4 5 6 7
b. By phone 1 2 3 4 5 6 7
c. Byemail 1 2 3 4 5 6 7
d. By instant messaging 1 2 3 4 5 6 7
Not very Very
9. How easy isit for her to access the Internet at home or work? 1 2 3 4 5
10. How comfortable are you communicating with her? 1 2 3 4 5
11. How close do you fedl to her? 1 2 3 4 5
12. How similar are you to her in values and interests? 1 2 3 4 5
13. How frequently do you do the following with her?
Infrequently Frequently
a. Recelve practical support? 1 2 3 4 5
b. Receive economic assistance? 1 2 3 4 5
c. Discuss hobbies or spare time interests? 1 2 3 4 5
d. Socialize with her? 1 2 3 4 5
e. Receive emotional support? 1 2 3 4 5
f. How frequently do you expect to keep up with her in the future? 1 2 3 4 5
14. Circle the types of communication you regularly have with her. Please mark al that apply.
a. Small talk h. Joking around 0. Gossip/talking about others
b. Killing time i. Catching up p. Recapping the day
c. Getting to know him/her j. Sharing experiences g. Making plans & arrangements
d. Getting/giving advice k. Discussing work/school r. Discussing interests, hobbies
e. Reminiscing . Persuading s. Talking about our relationship
f. Getting/giving support m. Romantic talk t. Talking about problems
g. Disagreeing or arguing n. Complaining u. Asking afavor
Grew weaker Grew stronger
15. Over the past six months, has your relationship with her grown weaker, 1 2 3 4 5

grown stronger, or remained the same?



First malefriend: Think about the boys or men you listed in the social circlelist in Section 6. Please
answer the following questions about the one whose fir st initial is closest to the beginning of the
alphabet.

1. What is hisfirst name and last initial ?

2. How old ishe? yrs.
3. How closetoyoudoes 1) Same 2) Same 3) Same 4) Same 5) Same 6) Further
he live? building neigh- town state country away
borhood
4. How long have you <lmonth <3 <6 <1year <2yeas <3years 3+years
known him? months months
5. What is his relation to you? 1. Romantic partner 2. Closefriend 3. Friend
4. Acquaintance 5. Relative 6. Other
6. How did you meet him? 1. Isaneighbor 2. Through school or work 3. Isarelative
4. Through mutual friend 5. Through club/hobby 6. Met online

7. How frequently do you communicate with him using these modes of communication?
Many times  Daily Weekly Biweekly Monthly Less often Never

per day
a Inperson 1 2 3 4 5 6 7
b. By phone 1 2 3 4 5 6 7
c. Byemall 1 2 3 4 5 6 7
d. By instant messaging 1 2 3 4 5 6 7
Not very Very
9. How easy isit for him to access the Internet at home or work? 1 2 3 4 5
10. How comfortable are you communicating with him? 1 2 3 4 5
11. How close do you feel to him? 1 2 3 4 5
12. How similar are you to him in values and interests? 1 2 3 4 5
13. How frequently do you do the following with him?
Infrequently Frequently
a. Receive practical support? 1 2 3 4 5
b. Receive economic assistance? 1 2 3 4 5
c. Discuss hobbies or spare time interests? 1 2 3 4 5
d. Socialize with him? 1 2 3 4 5
€. Receive emotional support? 1 2 3 4 5
f. How frequently do you expect to keep up with himin the future? 1 2 3 4 5
14. Circle the types of communication you regularly have with him. Please mark all that apply.
a Small talk h. Joking around 0. Gossip/talking about others
b. Killing time i. Catching up p. Recapping the day
c. Getting to know him/her j- Sharing experiences g. Making plans & arrangements
d. Getting/giving advice k. Discussing work/school r. Discussing interests, hobbies
€. Reminiscing . Persuading s. Talking about our relationship
f. Getting/giving support m. Romantic talk t. Talking about problems
0. Disagreeing or arguing n. Complaining u. Asking afavor
Grew weaker Grew stronger
15. Over the past six months, has your relationship with him grown weaker, 1 2 3 4 5

grown stronger, or remained the same?



Second malefriend: Think about the boys or men you listed in the socia circle list in Section 6. Please
answer the following questions about the one whose fir st initial is closest to the beginning of the
alphabet.

1. What is hisfirst name and last initial ?

2. How old ishe? yrs.
3. How closetoyoudoes 1) Same 2) Same 3) Same 4) Same 5) Same 6) Further
he live? building neigh- town state country away
borhood
4. How long have you <lmonth <3 <6 <1lyear <2yeas <3years 3+years
known him? months months
5. What is his relation to you? 1. Romantic partner 2. Closefriend 3. Friend
4. Acquaintance 5. Relative 6. Other
6. How did you meet him? 1. Isaneighbor 2. Through school or work 3. Isarelative
4. Through mutual friend 5. Through club/hobby 6. Met online

7. How frequently do you communicate with him using these modes of communication?
Many times  Daily Weekly Biweekly Monthly Less often Never

per day
a Inperson 1 2 3 4 5 6 7
b. By phone 1 2 3 4 5 6 7
c. Byemail 1 2 3 4 5 6 7
d. By instant messaging 1 2 3 4 5 6 7
Not very Very
9. How easy isit for him to access the Internet at home or work? 1 2 3 4 5
10. How comfortable are you communicating with him? 1 2 3 4 5
11. How close do you feel to him? 1 2 3 4 5
12. How similar are you to him in values and interests? 1 2 3 4 5
13. How frequently do you do the following with him?
Infrequently Frequently
a. Recelve practical support? 1 2 3 4 5
b. Receive economic assistance? 1 2 3 4 5
c. Discuss hobbies or spare time interests? 1 2 3 4 5
d. Socialize with him? 1 2 3 4 5
e. Receive emotional support? 1 2 3 4 5
f. How frequently do you expect to keep up with himin the future? 1 2 3 4 5
14. Circle the types of communication you regularly have with him. Please mark all that apply.
a. Small talk h. Joking around 0. Gossip/talking about others
b. Killing time i. Catching up p. Recapping the day
c. Getting to know him/her j. Sharing experiences g. Making plans & arrangements
d. Getting/giving advice k. Discussing work/school r. Discussing interests, hobbies
e. Reminiscing . Persuading s. Talking about our relationship
f. Getting/giving support m. Romantic talk t. Talking about problems
g. Disagreeing or arguing n. Complaining u. Asking afavor
Grew weaker Grew stronger
15. Over the past six months, has your relationship with him grown weaker, 1 2 3 4 5

grown stronger, or remained the same?



Section 7. About you

1. Hereare anumber of characteristics that may or may not apply to you. For example, do you agree that
you are someone who likes to spend time with others? Please write a number next to each statement to
indicate the extent to which you agree or disagree with that statement.

1. Disagree strongly t. ___ Hasan activeimagination

2. Disagree alittle u. __ Tendstobequiet

3. Neither agree nor disagree V. __ Isgenerdly trusting

4. Agreealittle w. _ Tendsto belazy

5. Agree strongly X. ___ Isemotionally stable, not easily upset

y. __ lIsinventive
| see myself as someone who... Z. ___ Hasan assertive personality

a __ Istakative aa. ___ Canbecold and aloof
b. _ Tendsto find fault with others bb. _ Perseveresuntil the task is finished
c. ___ Doesathorough job cc. ___ Canbemoody
d. __ Isdepressed, blue dd. __ Valuesartigtic, aesthetic experiences
e. ___ Isorigina, comes up with new ideas ee. __ Issometimes shy, inhibited
f. __ lIsreserved ff. ___ Isconsiderate and kind to almost everyone
g. ___ Ishepful and unselfish with others 0g. ___ Doesthings efficiently
h. __ Canbesomewhat careless hh. _ Remainscamin tense situations
i. __ Isrelaxed, handles stress well ii. __ Preferswork that isroutine
j- ___ Iscuriousabout many different things ji- ___ Isoutgoing, sociable
k. __ Isfull of energy kk. __ Issometimesrudeto others
. Startsquarrelswith others II. __ Makesplansand follows through with them
m. __ Isareliable worker mm. __ Getsnervouseasly
n. __ Canbetense nn. ___ Likesto reflect, play with ideas
0. ___Isingenious, adeep thinker 00. ___ Hasfew artistic interests
p. __ Generatesalot of enthusiasm pp. __ Likesto cooperate with others
g. ___ Hasaforgiving nature ggq. __ Iseasily distracted
r. ___ Tendsto be disorganized rr. __ Issophisticated in art, music, or literature
s. ___ Worriesalot

2. Towhat extent do you agree with the statements below about the dealings you have with others?
Please circle the number that best indicates how you feel about each statement below.
Strongly
disagree

| often feel nervous in casual get-togethers..........ccooevveverenenicncnieen
I usually feel uncomfortable when | amin agroup of people | don't

oo

c. | amusually at ease when speaking to a member of the opposite

d. | get nervous when | must talk to ateacher or boss..........ccccceevevveennen.
e. Parties often make me feel anxious and uncomfortable......................
f. | am probably less shy in socia interactions than most people...........
g. | sometimes feel tense when talking to people of my own sex if |

don’t Know them very Well.........c.cooooiniiiineeeee
h. 1 would be nervousif | was being interviewed for ajob.....................
i. |'wish| had more confidencein social situations..........cc.cceevevvererennnn.
j. | seldom feel anxiousin social SItUationsS............cceveeveeevieeieeeeeseeniens
k. Ingeneral, | amashy Person........ccccccevcerieseeseesees e
I. 1 often feel nervous when talking to an attractive member of the

(0] 0] 10 | (== SRS
m. | often feel nervous when calling someone | don’t know very well

ONthe tElEPNONE..........coieee e
n. | get nervous when | speak to someone in a position of authority.......
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Section 9. Dealings with others

1 To what extent do you agree with the statements below about the dealings you have with others?
Please circle the number that best indicates how you feel about each statement below.
Strongly Neutral Strongly
disagree agree
a. There are several people whom | trust to help solve my problems 1 2 3 4 5
b. | am more satisfied with my life than most people are with theirs 1 2 3 4 5
¢. Thereis someone | can turn to for advice about making career
plans or about academic deCiSIONS........cccovreerirerriese e 1 2 3 4 5
d. Most of my friends are more interesting than | am..............c.e...... 1 2 3 4 5
e. | often meet or talk with family or friends..........c.ccoceeevviininnns 1 2 3 4 5
f. 1 don’t often get invited to do things with others..............ccccee..... 1 2 3 4 5
g. If | wanted to have lunch with someone, | could easily find
SOMEONE L0 JOIN M.ttt 1 2 3 4 5
h. Most people | know think highly of me..........ccccooeieinninnnn, 1 2 3 4 5
i. If | need aride to someplace very early in the morning, | would
have a hard time finding someone to take me...........ccccccccevevenene 1 2 3 4 5
j. If | needed an emergency loan of $100, | know someone | can
BUMN TO. .. e 1 2 3 4 5

k. If 1 needed help fixing an appliance or repairing my car, thereis

someone Who could help Me.........cooieiininenee 1 2 3 4 5
|. There is someone who takes pride in my accomplishments.......... 1 2 3 4 5
m. | feel like I’'m not always included by my circle of friends......... 1 2 3 4 5
n.When | feel lonely, there are several people | cantalk to............. 1 2 3 4 5
0.1n general, people do not have much confidence in me................ 1 2 3 4 5
p. Thereisno one that | feel comfortable talking to about intimate
personal ProblemS...... ..o 1 2 3 4 5
g.1 usually feel relaxed around other people, even people who are
quite different from Me..........ccoi i 1 2 3 4 5
Section 10. Background
What isyour name?  First name Last name
What is your gender? M/F
What is your birthdate? (mm/dd/yyyy)
What was your high school grade point What were you SAT scores. Verbal Math
average?
What is your expected mgjor?
What is your race or ethnic background? _ White/Caucasian ____Asian/Pacific Idander
____ Black/African American ____Hispanic/Mexican American
____ Other (please describe)
Do you currently have a boyfriend or Y/N
girlfriend? If yes, how long? mos.
How many hours do you work for pay hrs
per week?
What is your household' s approximate __Under $10,000 ___ $35,000 to $49,000
annual income? ___$10,000 to $14,999 ___$50,000 to $74,999
___ $15,000 to $24,999 ___$75,000 or more
__$25,000 to $34,999

Thank you for filling out this questionnaire.
Pleasereturn it in the enclosed envelope
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