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The first paper of this study illustrates a framework expanding Bronfenbrenner’s 

bioecological model in order to incorporate a new environment, screens—personal 

communication devices and platforms. The consequences of screen use may vary by context, 

including physical, social, and ambient factors. Moreover, both individual characteristics and 

temporal elements (e.g., duration of exposure) may condition these interactions between screens 

and the environment. This paper investigates the interaction between neighborhood types and 

screen use on local social capital building. Then, it describes concurrent screen and in-person 

interaction—specifically screens competing with face-to-face interaction and as a format to 

escape. 

The second paper is an empirical article testing the effects of screen use in social settings 

within the expanded bioecological model. Furthermore, Goffman’s typology suggests those who 

are alone (Single’s) in pubic settings likely occupy themselves with tasks to look as if they have a 

reason to be alone.  At least within contemporary, economically developed societies, screens have 

become among the most common tasks. Based on findings from focus groups, interviews, 

anonymous Facebook posts, and unstructured observations, I conducted semester-long surveys and 

structured field observations using freshman students in their initial semester. Using hierarchical 

linear modeling (HLM), this study found that social transition can be more challenging for 

underrepresented minority students (URMs). URMs’ sense of belonging was lower than non-

URMs; and URM Singles’ decreased even more. However, URMs with average or greater sense 

of belonging could overcome the academic achievement gap between and URMs and non-URMs.   

Group size was the most prominent social factor predicting interaction behaviors. Screen 

use decreased and face-to-face interaction increased with group size up to six persons in a quadratic 

manner. Large round tables had greater in-person conversations; whereas small high round tables 

facilitated greater screen use. Furthermore, there were interaction effects across environment 

types. Single’s in corner locations used screens more, and With’s had greater face-to-face 

interaction compared to Single’s and With’s in non-corner locations, respectively. High sound 

levels suppressed and increased screen use when the dining halls were empty, yet the differences 

among sound levels became smaller when the dining halls were full.  
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CHAPTER 1 

INTRODUCTION  

 

The problem that I am looking at is the influence of context on the interplay between online 

and offline communication.  I use the term, screens, throughout this work to embrace personal 

electronic communication device—e.g. mobile phone, table, and laptop—and platforms— phone 

call, websites, email, blog, social media, text messaging, online chatting, podcasts, and etc.  

Screens have made a successful integration in our daily lives.  A recent survey found that about 

two-thirds of American adults own a smartphone, and this increases to 85% among 18-29-year 

olds (Pew Research Center, 2015).  Although American teens’ access to smartphone varies with 

income levels, black teens’ access to smartphone (85%) is greater than white or Hispanic teens’ 

(both 71%) (Lenhart, 2015).  Black teens’ Internet use on a mobile phone is 100% while white and 

Hispanic teens’ are about 90% in the same study.  Such ubiquitous screen use creates a gap between 

communication and environmental design literatures.  This research topic is important because the 

impacts of screens could be considerable due to their prevalence and frequency of use, especially 

among teens and young adults.   

Social capital—that is, resources through social ties—has many benefits including 

information sharing and social support (Lin, 1999; Putnam, 2001; Resnick, 2002; Thoits, 1995); 

whereas social isolation is considered a risk factor (Cohen, 2004; Holt-lunstad, Smith, Baker, 

Harris, & Stephenson, 2015; Thoits, 1995).  Communication studies have actively investigated 

online activities and their influence on health, politics, and other aspects of life without taking into 

account the contexts wherein screens are used.  On the other hand, environmental design studies 

focus on how physical settings promote face-to-face interactions without sufficient consideration 

of screens within the settings.  Little is known about screens as context in a larger human ecology. 

In the first paper, Screens are a game changer: how environments influence social capital 

in the digital era, I propose a theoretical framework expanding Bronfenbrenner’s bioecological 

model, which I briefly explain here.  A developmental psychologist Uri Bronfenbrenner studied 

the influence of context on human development over life course.  His framework, ecological 

systems theory or renamed later to bioecological model, encompasses physical, social, 

sociocultural environments and temporal dimensions (Bronfenbrenner & Morris, 2006).  He also 

described nested environments—such as home, neighborhood, city, and society and culture—and 
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how they are interlinked.  What distinguishes screens from other environments most is that screens 

are nested within an immediate physical setting—for example, room and classroom—yet, they are 

not bound to the physical settings but accessible from different settings.  Screens are a physical 

object that acts like a door to another set of virtual environments or platforms such as text 

messaging and social media.  This is probably why communication studies often excluded the 

physical settings where online communication occurs.   

This paper examines the interaction between neighborhood type and screens on local social 

network building.  Studies found a neighborhood listserv or other online platform can help 

overcome physical distance for community building or provide a virtual community space for 

those whose neighborhoods lack safe and quality community space in suburban and impoverished 

neighborhoods (Hampton, 2010; Hampton & Wellman, 2003).  Yet, urbanites, even though they 

would like to make local ties within their apartment buildings, are active on neighborhood online 

platforms (Hampton, 2010).  Urbanites are close not only to their neighbors in the same buildings 

but also to others alike in the same city or neighborhood.  Therefore, neighborhood online 

platforms do not appeal to urbanites as much as their suburban and small town counterparts.  

College campus communities have close physical proximity as urbanites in multi-dwelling unites 

yet actively interact via screens as well.  Unlike other neighborhood types, college dormitory 

residents have high digital proficiency, similar age and intelligence, and multiple physical settings 

to get acquainted with or socialize on and around the campus.   

Although screens can help residents in non-urban neighborhoods and in college campuses 

build social networks and capital, it is perceived inappropriate to use screens when with others 

(Pew Research Center, 2015).  Concurrent screen use and face-to-face interaction can lead to 

multitasking, which likely decreases one’s engagement with each interaction.  (Cumiskey & Ling, 

2015; Resnick, 2002; Turkle, 2011, 2015).  This reduced engagement is more noticeable in in-

person conversations.  Yet, on the other hand, screens can provide a mini getaway from stressful 

or uncomfortable situations thus may help coping with stress (Chiesura, 2004).   

In the second paper, Eating (alone) with Facebook: Millennials’ transition to college, I 

collected data to focus on social network building in the college setting among incoming freshman 

students using dormitory dining hall settings.  The two overarching questions were:  

I. The impacts of screen use in social settings on freshman’s migration into a new 

campus environment, and  
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II. The influence of and the interactions among physical, social, ambient and temporal 

factors on screen and face-to-face interaction.  

With multiple methods, I found incoming students seek each other on social media, and if 

residing not too far, they may meet up before moving to campus.  Social transition was what 

freshman were most afraid of and some even asked for a double room to avoid having dinner alone.  

‘Eating alone’ was often a metaphor describing social isolation.   

Sense of belonging and mental health were correlated but did not always have the same 

associations with contextual factors.  Having dinner in the dining halls was not associated with 

sense of belonging or mental health; yet it interacted with underrepresented minority (URM) 

status, decreasing URMs’ sense of belonging among those who ate in the dining halls early in the 

initial semester.  This is novel finding against prior research suggesting the benefits of communal 

meals (Alexander et al., 1977; Kniffin, Wansink, Devine, & Sobal, 2015; Rapoport, 2005).  When 

focusing on freshman who had dinner in the dining halls, URM interacted with screen use on 

mental health.  While non-URMs’ screen use was not relevant, URMs’ screen use was associated 

with greater mental health but only in the last survey wave, week 12 (Figure 4).  This suggests that 

screens may have the potential to aid coping with stress or reaching out to someone who are not 

there but might be capable of providing social support.  Furthermore, sense of belonging interacted 

with URM on academic achievement.  URMs who reported average sense of belonging or greater 

were estimated to have GPAs equivalent or greater to non-URMs’, but mental health was not 

related. 

The field observations uncovered associations between physical, social, temporal, ambient 

environments with behavioral outcomes—primarily screen use and face-to-face interaction.  For 

example, group size had quadratic relations with the outcomes in which screen use decreased while 

face-to-face interaction increased up to six persons per group.  What’s more intriguing are the 

interactions among contextual factors.  Those who were alone, or Single’s (Goffman, 1963), in a 

corner location used screens more whereas groups, or With’s, had less screen use compared to non-

corner locations.  I speculate that table-seekers’ preference of corner location can generate 

unwanted eye-contacts with Single’s, which encourage them to escape to screens.  Seats adjacent 

to windows had a similar pattern, but to less extent.  Large round tables had less screen use while 

small high round tables had less face-to-face interaction compared to small rectangular tables.   

Another novel finding is the interaction between sound levels and social density, the 
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number of tables taken divided by the number of available tables.  With low social density, screen 

use was suppressed under high sound levels while increased with low sound levels during the meal.  

But when the dining halls were nearly full, the screen use patterns among sound levels were 

estimated to converge in 20 minutes or so.  Face-to-face interaction showed corresponding 

patterns.   

The contributions of the present study include the interaction between URM and contextual 

factors.  Prior research has consistently reported URMs’ greater struggles on college campuses 

(Hurtado et al., 2007) and the qualitative work in this study supports this.  With URMs’ greater 

stress levels on campus, social isolation in the major campus social hub—the dining halls in this 

study—could trigger mental health challenges.  In addition, not only Single vs. With but also group 

size was correlated with the behavioral outcomes.  I suggest this could be due to both physical 

proximity for among the diners at the table as well as collegiate students’ social norm of checking 

how many of them were not on screens before using their own (Turkle, 2015).  If a group becomes 

too big, it is harder to maintain group conversation.  Therefore, a large group often becomes a few 

small groups losing the positive association between group size and in-person interaction.  

Alternatively, when there are multiple diners in a group, diners may turn to screens after checking 

if there are a few not on screens.  Another key finding of this study is the interaction among 

contextual factors, such as Single’s in corner location, and sound levels and social density.  This 

exploratory work suggests future studies in the conclusions.  Screen use has modified how people 

experience physical and social settings.  This scholarly work introduces a model to help 

conceptualize the ways in which mobile technology might alter human transactions with places. 

Two important outcomes of adapting to a new setting are sense of belonging and well-being.  I 

show that both of these outcomes can be affected by the interplay between screen use and the 

physical environment. 
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CHAPTER 2 

SCREENS ARE A GAME CHANGER: HOW ENVIRONMENTS INFLUENCE SOCIAL 

CAPITAL IN THE DIGITAL ERA 

Abstract 

Accumulated social interactions shape social capital—resources available through social 

ties—that benefits individuals, groups, and society at large.  Personal electronic communication 

media and devices, termed herein “screens,” are a new type of environment interacting with 

other environments within an ecological system.  Environments influence interpersonal 

communication in and across settings; yet little is known about the influence of context wherein 

virtual and in-person social interactions occur.  Three contexts that interact with screens on 

social interaction are discussed: geographically-bound communities, face-to-face interaction, and 

a means of escape.  Lastly, this paper discusses environmental design implications for reducing 

screen usage that harms social capital.   

Accumulated social interactions shape social capital—resources available through social 

ties—that benefits individuals, groups, and society at large.  Personal electronic communication 

media and devices, termed herein “screens,” are a new type of environment interacting with 

other environments within an ecological system.  Despite the ubiquity of electronic screens, little 

is known about the influence of context wherein virtual and in-person social interactions occur.  

Three mechanisms—geographically-bound communities, concurrent face-to-face interaction, and 

a means of escape—illustrate how screens plays a role in an ecological system.  Lastly, this 

paper discusses environmental design implications for reducing screen usage that harms social 

capital.   
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1. Introduction 

“The most terrible poverty is loneliness, and the feeling of being unloved.” 

 ― Mother Teresa 

Social isolation and loneliness are prominent risk factors to human well-being 

(Bronfenbrenner & Morris, 2006; Holt-lunstad, Smith, Baker, Harris, & Stephenson, 2015); and 

scholars have investigated the impacts of the Internet on social isolation.  Screens have 

considerable potential to affect interpersonal interactions, but their contributions to social capital 

likely depend on context.  Context is a broad term encompass physical and sociocultural milieus 

wherein human behaviors of interest are embedded (Bronfenbrenner & Morris, 2006; Burleson, 

2009; Zerubavel, 1985).  Environments are a subset of contexts (Figure 2.1a).  Contextual factors 

are intertwined and have the power to moderate or condition the effects of target variables on 

behaviors.  Timing (e.g., time of day/ week) is a type of context often associated with other 

environmental properties such as technology, but not of environment.  Temporal properties (e.g., 

duration, periodicity) can leverage the effects of interactions (Figure 2.1b).   

Figure 2.1a. Interaction between human and the surroundings. 2.1b. Accumulated human-environment 
interactions over time and associated temporal patterns shapes the person’s development.  

a    b  
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Table 2.1. Definitions and examples of influential factors in human-environment interactions. 

Variables Definitions Examples   

Physical  Physical settings often 

associated with social 

roles or expected 

behaviors 

Home, school, work, streets, greeneries, 

neighborhood 

   

Social People in a given 

environment 

Number of people, relationships with 

people 

 

Sociocultural Societal and cultural 

factors, norms of society 

or group 

Societal trends/changes, policy, culture, 

history, technology, economy, generation 

 

Environment 

Screen Portable personal 

electronic 

communication devices 

and platforms 

Mobile phone, tablets, laptops; cellphone 

call, text messaging, the Internet, social 

networking sites, smartphone apps 

 

Temporal Temporal patterns 

associated with setting or 

activity; timing  

Duration, periodicity, stochastic 

properties; time of day or week, season, 

time in history 

  

Individual Individuals’ biological 

and behavioral factors 

Age, sex, ethnicity, socioeconomic 

status, genetic, personality, personal 

history 

 

 

Screens overarch personal electronic communication media including the Internet, mobile 

phone calls, text messaging, and smartphone apps (Table 2.1).  The screen is an environment in 

which people communicate with each other including generating and accessing web contents.  

The ‘context-collapsing’ nature of screens means not the lack of but the superimposition of 

physical and (multiple) virtual contexts (Wesch, 2008).  Screen environments range from private 

to public on one device, and the degree of privacy depends both on medium types—such as, text 

message versus social media—and users’ audience selection.  And more importantly, screen is a 

set of environments nested within but also independent from a physical environment.  Perhaps 

because of this independence, the linkage between the screen and the surrounding environment 

has been understudied.  The present paper aims to examine the interplay between screen and 

physical environments as they converge to affect the amount and the quality of social interaction.  
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How online platforms (e.g., Facebook versus email) vary and what people do with them are less 

of concern given focus of this article. 

2. Background 

2.1. Social capital  

Social interaction is the building block for social capital—resources available from social 

ties as well as for future interactions (Lin, 1999; Putnam, 2001; Resnick, 2002; Thoits, 1995).  

Accumulated interpersonal interaction in various settings shapes social capital.  Even though all 

social connections and social interactions are not necessarily positive, social isolation harms 

human health (Cohen, 2004; Holt-lunstad et al., 2015; Thoits, 1995).  Social capital is not only 

important for one’s own well-being but also benefits others’ (Portes, 2000).  On the individual 

level, neighborhood social capital leads to better mental health (Sampson, Morenoff, & Gannon-

Rowley, 2002) and to elderly’s greater life and health satisfaction (Eibich, Krekel, Demuth, & 

Wagner, 2016).  On the community level, it can increase neighborhood safety by attending to 

children without a caregiver and intervening when suspicious actions occur (Coleman, 1988; 

Jacobs, 1961).  Coined by Granovetter (1983), strong ties are intimate connections such as 

family members and close friends whereas weak ties encompass linkages with colleagues, 

neighbors, and acquaintances from various settings.  The latter are typically more diverse than 

the former; thus they are critical in information acquisition (e.g., job information) and 

dissemination (e.g., subculture to wide population) (Granovetter, 1983).  The homogeneity and 

heterogeneity nature of strong and weak ties are compatible to bonding and bridging ties, 

respectively (Putnam, 2001).  The number of Americans’ strong ties has decreased over the past 

few decades (Hampton, Sessions, & Her, 2011; McPherson, Smith-lovin, & Brashears, 2006).  

This is not surprising considering societal changes such as reduced family size and escalating 
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residential mobility.  Despite many people’s belief that the Internet increases their strong ties, it 

is not associated with the number of strong ties but rather more weak ties (Boase, Horrigan, 

Wellman, & Rainie, 2006; Marsden & Srivastava, 2012).   

While many stress and health studies focus on social roles or social network structure, 

settings associated with individuals’ social roles have been largely ignored.  Bronfenbrenner’s 

bioecological model explains that recurrent interactions with others and surroundings shape 

one’s development over time and that interlinked contextual factors generate spillover effects 

(Bronfenbrenner & Morris, 2006).  For example, crowding is a subjective measure in which one 

experiences more social interaction than desired (Stokols, 1972).  Residential crowding leads to 

less controllable social interaction and reduced opportunities to be alone when desired.  Social 

withdrawal is a common way to cope with crowding (Evans, 2001).  Parents’ social withdrawal 

in crowded homes leads to lower responsiveness to children which damages children’s 

socioemotional and cognitive development (Evans, 2006).  However, enhanced neighborhood 

safety buffers the effect of decreased parental involvement between kindergarten and third 

grades on children’s reading scores while decreased neighborhood safety exacerbates the effects 

(Iruka, Curenton, & Gardner, 2016).  Screens likely produce similar effects to behavior in 

physical environment or vice versa.  To understand how screens shape our social capital, we 

must know the screen’s role in the ecological system.  

2.2. The screen  

Screens are a game changer for design and planning of spaces to accommodate nearly all 

forms of social interaction from the intimate to the public.  Screens virtually remove spatial and 

temporal barriers and enable users to communicate anytime and anywhere.  They allow social 

support to family members and friends far away as well as reputation and information acquisition 
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without actual face-to-face interaction.   

“[Television] is a medium of entertainment which permits millions of people to listen to 

the same joke at the same time, and yet remain lonesome.”  -T. S. Eliot 

Historically, each newly available communication medium—including newspaper and 

telephone—brought concerns about prospective side effects from reduced need for face-to-face 

social interaction for information acquirement (DiMaggio, Hargittai, Neuman, & Robinson, 

2001).  While early studies of the Internet raised concerns about negative effects on 

psychological well-being and social capital, recent studies tend to support a more nuanced view.  

Moreover, while cross-sectional studies reveal negative effects of the Internet use on interaction 

with friends, longitudinal studies suggest the opposite (Boase & Wellman, 2006).  This 

difference suggests a learning curve operating at both individual and group levels.  While 

adolescents’ adoption of the Internet resulted in reduced family communication initially (Kraut et 

al., 1998), the effects disappeared in the follow-up study probably because all family members 

adopted the Internet and utilized it in communicating (Kraut et al., 2002).  In addition, 

communities’ online platforms can take time to be utilized and become integrated in community 

interaction (Hampton, 2007). 

Originated from workplace studies, functional inconvenience refers to short-term 

inconvenience in access to amenities that helps long-term organizational efficiency (Becker, 

2007; Perlman, 1989).  Allocating multiple common facilities together (e.g., pantry, mailroom, 

restrooms) not only compensates for a little longer walk but also creates greater unplanned social 

interaction across disciplines.  Such centrally-located amenities create a node—that is, where 

people gather in urban planning typology (Lynch, 1960)—within the office.  And, a successful 

node increases the frequency and the duration of visits.  This strategy also converts hallways to 
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social space where employees casually converse on the way to or from the node.  Functional 

inconvenience is applicable in residential development or in neighborhood.  Locating mailbox 

and bike rack together, for instance, is less convenient than having them in front of doors but can 

facilitate unplanned, casual encounters among residents.  Similarly, clustered third places can 

lead to greater foot traffic (Oldenburg, 1999).  After home (first place) and work (second place), 

third places are for social gathering whether indoors (e.g., cafés, pubs) or outdoors (e.g., 

neighborhood streets, greeneries) (Oldenburg, 1999).  Regular visitors, whether they have a 

specific purpose to visit or simply enjoy being there, develop a sense of ownership and 

contribute to the liveliness of the places and the safety of neighborhoods (Boyd, 2014; Dempsey, 

Bramley, Power, & Brown, 2011; Jacobs, 1961; Oldenburg, 1999).  Third places can even offer a 

sense of escape from busy daily life.  Easier access to local parks and more greenness in 

neighborhoods also boost recreational walking and social cohesion with neighbors (Sugiyama, 

Leslie, Giles-Corti, & Owen, 2008); and the frequency and the duration of local park visits rise 

with the number of local social connections (Kaźmierczak, 2013).  If online games are a new 

type of third places where players play with friends whether in-person or online only 

(Steinkuehler & Williams, 2006), Social networking sites (SNS) are another type of third place.   

On screens, the rules are functional convenience both physically and virtually.  For 

instance, smartphone affords text messaging, phone, Internet browsers, apps, etc. in your hand.  

Both close physical proximity and interlinkage among apps lead to one app after another effect.  

In addition, docking on major SNS has become many websites’ survival strategy.  Articles on the 

New York Times website have a Facebook icon linking to its Facebook page that will feed briefs 

luring viewers to full articles on their website.  This strategy, however, may be less effective if 

targeting specific small audience like neighborhood webpages.  Functional convenience explains 
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why the neighborhood email list (listserv) works better than free neighborhood webpages in 

Hampton’s (2007, 2010) studies because the listserv does not add another platform to regularly 

visit but feeds messages to existing email inbox.   In addition, SNS’ facilitation of social 

interaction with weak or strong social ties may generate positive effects of the screen if many of 

your social ties are regulars there (Lieberman, 2013).  In short, Facebook has become a giant, 

customizable, one-stop shopping spot.   

While strong ties can be reached via multiple communication platforms including face-

to-face, phone call, text messages, and the Internet, weak ties have fewer platforms 

(Haythornthwaite, 2002, 2005).  College students reported they reach acquaintances on SNS 

first, texting, and then phone call as relationship develops (Yang, Brown, & Braun, 2013). SNS 

can aid the maintenance of weak ties, especially the ones from former contexts after relocation or 

changing jobs (Boase et al., 2006; Ellison, Steinfield, & Lampe, 2007; Ellison, Vitak, Gray, & 

Lampe, 2014; Hampton, 2016).  A recent type of tie, latent ties, are people who have potential to 

be weak ties but are not realized yet—for example, a friend of a friend or a colleague in another 

office or building within the same firm (Haythornthwaite, 2002).  Mobile phone applications 

using SNS accounts (e.g., dating apps using Facebook account and information) also utilize 

users’ profile and social network information to present potential ties.  Although many studies 

have found Internet’s positive effects in weak and latent tie building and maintenance, the 

Internet, in fact, supports many types of ties with easier tie maintenance and increased 

communication channel options (Haythornthwaite, 2002; Tufekci, 2013).  

In addition to avoiding boredom, individuals crave feeling connected and are afraid of 

missing out from their social circles (Cumiskey & Ling, 2015; Lenhart, Ling, Campbell, & 

Purcell, 2010; Lieberman, 2013; Pew Research Center, 2015; Turkle, 2015).  Opting-out from 
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screens can unintentionally leave out the person from potentially valuable group communications 

because screen group communication has become a norm (Tufekci, 2013).  On the other hand, 

immense information accessible on screens, ‘informational rewards’ (Oulasvirta, Rattenbury, 

Ma, & Raita, 2012), and a sense of control on screens can lead to ‘information overconsumption’ 

(McCullough, 2013, p. 222).  Therefore, akin to crowding, too much information may 

paradoxically lead to greater social isolation.  Screens, when used well, foster social capital 

(Kraut et al., 2002; Resnick, 2002; Valenzuela, Park, & Kee, 2009), which may be determined by 

physical and social contexts.  For instance, suburban teens’ SNS use in their rooms can help 

friendship building but may reduce face-to-face conversation when used at a party.  Rather than a 

utopian or dystopian perspective of screen use, this paper attempts to understand the linkage 

between screen use and its physical contexts as it aids or interrupts social capital building.   

3. Mechanisms 

3.1. Geographically-bound social capital 

Even in this digital era, our lives are still grounded in offline communities (Katz & 

Hampton, 2016).  Despite many benefits of local social capital as discussed earlier, Americans’ 

neighborhood social capital has significantly decreased over the past few decades (Hampton et 

al., 2011; Marsden & Srivastava, 2012; McPherson et al., 2006).  Lower physical, temporal, and 

psychological barriers facilitate casual encounters in neighborhoods and promote social support 

among neighbors in the long run (Jacobs, 1961).  Similar activity patterns increase the likelihood 

of acquaintanceship (Demerath & Levinger, 2003; Oldenburg, 1999; Zerubavel, 1985) whereas 

variability in lifestyle among neighbors contributes to neighborhood safety and liveliness 

throughout the day (Jacobs, 1961).  Greater heterogeneity in age, income levels, etc. can act as 

social barriers (Gans, 1962) but also increases tolerance to other cultures (Cattell, Dines, Gesler, 
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& Curtis, 2008; Jacobs, 1961; Lofland, 1998).  On screens, geographical, temporal, and perhaps 

demographic heterogeneity can be mitigated (Boase & Wellman, 2006; Hampton et al., 2011; 

Tufekci, 2013).  In addition, unlike early Internet users who actively made new online friends 

with similar interests regardless of meeting them in person, screens are nowadays mainly for 

communicating with existing ties (Baym, 2000; Boyd, 2014; Ellison et al., 2007; Lenhart, 2009; 

Lieberman, 2013).  Therefore, screens can help local community building such as neighborhood 

and college communities because residents have already acquainted or expect to meet in person 

in near future or online again.  Physical contexts are associated with social interaction patterns.  

For instance, socialization with neighbors was highest in rural areas and lowest in suburban 

neighborhoods whereas socializing with friends showed the opposite trend (Marsden & 

Srivastava, 2012).  Urbanites’ social patterns were closer to suburban but to a less extent.  This 

can be explained by tightly integrated work and social life in rural settings compared to urban 

and suburban lifestyles.  Signing up on listservs probably has little impact on local network size 

or face-to-face interaction with neighbors (Hampton, 2007).  The following section describes the 

role of screens and social capital in four local community types: impoverished neighborhoods, 

middle-class suburbs, urban areas, and college campuses.   

3.1.1. Impoverished neighborhoods  

Inadequate housing quality can be a barrier that discourages inviting others to one’s 

home, potentially reducing social interaction and undermining social capital (Wells & Harris, 

2007).  Insufficient housing quality in low-quality neighborhoods may create inadequate 

socializing spaces and harm psychological well-being (Jones-Rounds, Evans, & Braubach, 

2014).  Even though sub-standard housing quality leads to social withdrawal, we also know 

histories of slum redevelopment projects that often damaged social cohesion built on physical 
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proximity and similar socioeconomic status (e.g., West End redevelopment in Boston, Fried, 

1966).  Screens may provide an alternative environment for socialization when physical 

neighborhood or third-place settings are unavailable.  Impoverished neighborhoods and middle-

class suburban neighborhoods are the two neighborhood types utilizing listserv most actively 

(Hampton, 2010).  The former commented more often about neighborhood and public space 

(e.g., city, street, park, and block) in their emails to listserv, whereas suburbanites mentioned 

“home” more.  Neighborhood environment and local social capital appears to be more important 

for those who live in impoverished neighborhoods compared to affluent suburban dwellers.  

Instead of migrating users into a virtual neighborhood, screens can provide platforms where 

residents can communicate to collectively improve their offline neighborhoods.   

3.1.2. Middle-class suburban neighborhoods 

A prominent barrier to social capital in suburban neighborhoods is physical design—such 

as longer distance between houses, long blocks, and the lack of public transportation within 

walking distance—that discourages walking thus decreases serendipitous encounters.  Suburban 

teens’ reliance on social media, which has become a primary locus of youth public space, has 

increased partially because hanging out with peers outside of school is not easy (Boyd, 2014).  

On the other hand, suburbs have several attributes for community building including similar 

socioeconomic status and children at home.  Parents get to know one another in their children’s 

school and in communication about school events or extracurricular activities.  Israeli suburban 

residents revealed a bipolar pattern in which about half of them made four or more neighborhood 

ties at children’s school while the rest made none (Mesch & Levanon, 2003).  Listserv and 

additional physical settings to socialize can reinforce each other whether they meet in person first 

or online.  In addition, suburban development generates move-in cohortship among residents and 



 

 

17 

 

an atmosphere wherein new residents are eager to get to know new neighbors.  This cohortship 

and home-ownership associated with greater likelihood of longer residency can boost online 

communication with neighbors and overcoming physical barriers for walking (Hampton, 2010; 

Hampton & Wellman, 2003) (Hampton 2010; Hampton and Wellman 2003).  A gated 

condominium community, on the other hand, failed to integrate a listserv in community 

communication in a two-year experiment (Hampton, 2007).  These residents were older, less 

likely to have children at home, and have lived longer in their current home than suburban 

residents.  Thus, they might already have built local social networks and not needed 

neighborhood interactions beyond casual encounters.  No studies of successful condominium 

community listserv are identified. 

3.1.3. Urban neighborhoods and multi-dwelling units  

Closer physical proximity to others, infrastructure, and greater walkability may overcome 

the urban social-heterogeneity barrier. Access to public transportation by foot as well as 

neighborhood social support are associated with better health and life satisfaction in greater 

Berlin, Germany, with particularly strong effects among the elderly (Eibich et al., 2016).  It is 

unknown if access to public transportation is associated with neighborhood social capital in the 

study; but given moderate conversions of commuting schedules and public transportation nodes, 

this would seem like a reasonable possibility.  Urbanites are more likely going to a bar or tavern 

regularly, and such patrons would meet other regulars or neighbors (Marsden & Srivastava, 

2012).  Greater Internet use, in general, was associated with more frequent public and semi-

public space visits in a nation-wide survey (Hampton et al., 2011).  Facebook, for example, feeds 

upcoming events in town along with who is attending along with global positioning system 

(GPS) assistance in getting there.  And if running late, texting friends minimizes the problem. 
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Better accessibility to friends to hang-out places does not signify that urbanites are not 

interested in making local ties; but our knowledge about urban neighborhood listserv or other 

online platforms are limited.  High potential of casual encounters on the street in the traditional 

city aided by screens might lead to strong social cohesion.  A couple new to Bologna, a small 

Italian town of almost 400,000 inhabitants (Comune di Bologna, http://www.comune.bologna.it), 

created a website to get to know neighbors living nearby (Pianigiani, 2015).  The website quickly 

led to community building, and neighbors reported a stronger sense of neighborhood belonging 

and perceived safety than before.  However, this may not work as well in larger metropolitan 

settings.  Demographic heterogeneity plus higher external population density (e.g., people per 

square mile) means a higher probability to find others alike within reach, which may decrease the 

need of having strong neighborhood ties (Hampton, 2004; Senior, 2008).  In larger metropolitan 

areas, there is a higher critical mass of others who use same apps or SNS, such as social dining 

apps or movie-goers’ SNS, for meeting new people.   

Despite their strong desire to meet neighbors, a large and tall apartment building’s 

listserv in the City of Boston did not thrive during a two-year-long experiment (Hampton, 2007).  

Apartments in urban settings are in general more transient and less likely to have children at 

home compared to other dwelling types.  Somewhat counter-intuitively, close proximity to large 

numbers of people is consistently associated with diminished social interaction, particularly 

indoors.  Multi-unit residential buildings, in general, lack a sense of privacy due to inter-unit 

noise and unwanted social interactions with neighbors who share transient space like entrances 

and hallways (Gibson, Thomson, Kearns, & Petticrew, 2011).  Long, plain hallways and 

transient entrances in high-rise multi-unit dwelling fail to provide semi-public space.  This can 

fracture local social ties and exacerbate anti-social behavior further undermining sense of 
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community (Figure 2.2) (Baum & Valins, 1974; Fleming, Baum, & Singer, 1985; Kearns, 

Whitley, Mason, & Bond, 2012). 

Figure 2.2. Apartment building floor plan diagrams.  Unwanted social interaction more likely occur in 
transient hallways of the left than the right configuration.   

 

3.1.4. College communities  

While college campuses are generally heterogeneous in race, culture, and socioeconomic 

backgrounds, students are homogeneous in age and intellectual levels, tech-savvy, live near–by, 

have cohortship, and campuses are usually pedestrian friendly.  The amount of time college 

students spent on Facebook does not differ across gender, socioeconomic status, and race; but 

minority students are less social on Facebook (Junco, 2013).  Facebook contributes to bridging 

social capital on college campus (Ellison et al., 2007; Ellison et al., 2014; Yang et al., 2013).  

Facebook is often the first communication channel among college students (Yang et al., 2013), 

and with profile sharing, SNS can even accelerate relationship development  (Resnick, 2005).  

As soon as colleges send out admission letters, new Facebook groups form exclusively for 

incoming freshman—a pool of latent ties—in one case study (Park & Evans, 2013).  A college 

freshman in the same study met incoming students from her hometown and became close friends 

even before moving to college campus.  See Table 2.2 for a summary of this section. 
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Table 2.2. Boosters and barriers towards social interaction by physical contexts and screen usage aiding 
geographically bound social capital  

Community  Boosters of social capital Barriers to social capital Screen use  

Impoverished Homogenous socioeconomic status (SES); 
greater value of community space; physical 
proximity 

Poor housing and neighborhood 
qualities; crimes 

Neighborhood 
listservs; SNS 
among 
teenagers 
 

Suburban towns Higher home-ownership and longer 
residency; moving-in cohortship; 
homogeneous SES; children at home 

Automobile-oriented planning; 
longer distance between 
houses and to community 
space 

Urban Close physical proximity; greater 
walkability; higher external population 
density 

Diverse demographic factors 
and lifestyle; large apartment 
buildings; less needs of 
neighborhood ties  

Apps, SNS 

College 
communities  

Close physical proximity; multiple settings 
to encounter; temporal similarities 
(academic calendar and class time); similar 
age, intellectual levels, screen skills; 
cohortship; institutions’ community-building 
efforts 

Heterogeneous SES, race, 
culture; large dormitories with 
insufficient semi-public space  

SNS 

3.2. Competing screen and face-to-face interaction 

A photographer created a series of pictures of people looking at their empty hands while 

physically to proximate to others as if they held smartphones to express the absence of genuine 

face-to-face interaction (see http://www.removed.social).  Not surprisingly, his pictures spread 

quickly over SNS.  Despite many benefits, screen use likely harms concurrent in-person 

engagement unless individuals share a screen and talk about what’s on it.  Even the mere 

presence of a mobile communication device on the next table reminds of informational rewards 

(Duhigg, 2012), which interrupts contiguous face-to-face interaction (Misra, Cheng, Genevie, & 

Yuan, 2016; Przybylski & Weinstein, 2016).  The context-collapsing nature of screens lead to 

multi-tasking across places.  Multitasking in general makes people feel good but harms 

productivity because of divided attention (Cumiskey & Ling, 2015; Resnick, 2002; Turkle, 2011, 

2015).  Texting while driving is dangerous for the same mechanism.  Multitasking with 

irrelevant screen use has become a norm in American society (Junco & Cotten, 2012; Lohnes & 
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Kinzer, 2007; Oblinger & Oblinger, 2005; Turkle, 2011).  Screen interactions are prioritized over 

in-person communication (Hoflich, 2006), which leads to responding to texts when dining with 

friends or family and checking social media while doing homework.  Irrelevant screen use in 

classroom not only interferes with screen users’ learning but also distracts others’ (Sana, Weston, 

& Cepeda, 2013).  Moreover, screen use is contagious: one person’s screen use quickly makes 

everyone else in the group on screen soon, the iPhone effect (jecole, 2009).  

Traditionally, strong ties have been associated with private territory such as home.  

Privatism means activities that used to occur in public space can now happen in private space 

thanks to media and technologies at the cost of reduced acquaintanceship opportunities and 

exposure to urban diversity and (Lofland, 1998).  Water supply systems in buildings, for 

example, removed the need to go get water from a common source outside; newspapers, 

television, and telephone reduced public space visits for information acquisition.  Screens also 

enable people to reach strong ties when outside private territory (Hampton & Gupta, 2008).  

Turkle (2011) described her teenage daughter’s attachment to screen as “Emotionally, socially, 

wherever she goes, she never leaves home” (p.156).  In addition, people have negative 

impression about those who are alone; but, being engaged with something—e.g., newspaper, and 

recently, mobile phones—makes being alone legitimate (Goffman, 1963; Humphreys, 2005).  

This defensive screen use creates a psychological barrier from others (Park & Evans, 2013); and 

people sometimes use screens to avoid unwanted face-to-face interaction (Pew Research Center, 

2015).  Screen use when with others lowers the quality of in-person engagement, particularly in 

dyad settings in which other person likely feels vulnerable as if unjustifiably alone (Humphreys, 

2005; Turkle, 2015).   

Screens can promote lingering in public space (Hampton, Sessions Goulet, & Albanesius, 
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2015); but the effects of screen use in public settings may vary by device type and activities.  

Despite their immediate screen use, solitary laptop users can afford acquaintanceship with 

strangers.  While laptop workers largely ignored surrounding others in urban cafés, some casual 

laptop users utilized their laptops to initiate conversations with co-located others (Hampton & 

Gupta, 2008).  Some of the latter are regulars because of close proximity from home or work, 

thus likely meet acquaintances.  However, mobile phone use is unlikely to lead to interaction 

with strangers.  Perhaps this is because phone users look more transient and killing time whereas 

laptop users appear to be there for Wi-Fi use, because smaller screens look more private, or 

because their eye-to-screen angles toward the ground isolate them from the surroundings.   

3.3. Screen as a place for coping   

A sense of temporary escape may be desired more often than occasional prolonged 

vacations.  Caregivers of young children can restore away from home (Cattell et al., 2008); 

professionals escape from workspace (Hampton & Gupta, 2008); and people go to green spaces 

for a sense of escape from daily life (Chiesura, 2004).  Household crowding can be mitigated if 

access to outside or to another setting is readily available (Evans, Lercher, & Kofler, 2002).  

Mothers are criticized for screen use during breastfeeding babies because it might interfere 

bonding with babies ; however, screen use can be an escape for exhausted moms while babies 

fall asleep (Tufekci, 2013).  Access to a smart phone in a crowd (e.g., elevator, commuter train) 

aids coping with crowding while avoiding unwanted interactions.  In addition, screens afford a 

sense of control that is critical in coping with stress (Cohen, Evans, Stokols, & Krantz, 1986).  

4. Design implications  

Environmental design could increase positive effects or reduce negative effects of screen 

use.  The following ideas emanate from studies before the proliferation of screen but hopefully 
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provide the foundation for some research and eventual applications.  My focus is not promoting 

face-to-face interactions over screen use but enhancing social interactions and supporting social 

capital.  Interdependent in-person and screen interactions can enrich social capital.  

Neighborhood, building, and seating design are discussed. 

4.1. Walkable neighborhood  

Reliance on automobile creates a social barrier in neighborhood (Freeman, 2001).  

Neighborhood streets (as opposed to major urban streets) have long been premium community 

spaces where children learn about social life and build social capital (Appleyard, 1981; Jacobs, 

1961).  Walkable neighborhood increases residents’ physical activities and social network.  

Interruptions of frequent driveways or garages to sidewalk as well as monotonous streetscape 

discourages walking (Ewing, Handy, Brownson, Clemente, & Winston, 2006; Gehl, 2010).  High 

traffic speed and volume decrease perceived neighborhood safety plus lower social interaction 

among neighbors and neighborhood satisfaction (Gehl, 2010).  Traffic volume and 

accompanying noise were prime motivators for residents’ residential relocations to another 

neighborhood (Appleyard, 1981). Vandalism, abandoned structures, insufficient street lighting 

decrease walkability and work against social capital (Cattell et al., 2008).  It is also well 

established that noise reduces positive social interactions, including altruistic behavior (Cohen & 

Spacapan, 1984).  

Broader sidewalks with smaller block size, higher external density (people/ square mile), 

greater degree of mixed-use, shading trees, less obstructions, and well-designed street lighting 

attract pedestrians (Demerath & Levinger, 2003; Ewing et al., 2006; Gehl, 2010; Jacobs, 1961; 

Krizek, 2003; Leyden, 2003; Saelens, Sallis, Black, & Chen, 2003) (Figure 2.3).  Enriched 

sensory stimuli with moderate levels of ambiguity, hint of what’s beyond where one is currently 
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located, and clear boundaries of public space can attract pedestrians and encourage frequent 

visits.  The recent conversion of the busy Broadway Street in New York City around Times 

Square dramatically increased pedestrian volume rapidly followed by a substantial expansion of 

street cafés (Dalsgaard & Sorensen, 2012).  

Figure 2.3. Wide pedestrian street with outdoor restaurants with shades.   

 

‘Clustering’ third places does not mean only one, dense downtown for a large district but 

can also be multiple clusters within reasonable distance—that is, mixed-use development.  

Subway or bus stops can increase foot traffic to such clusters.  The number of, or the distance to 

necessary or attractive destinations (e.g., work or school, commercials, and third places) is 

among the critical ingredients of mixed-use promoting human interaction (Gehl, 2010).  Poor 

walkability impacts children, the elderly, and mothers with young children the most because of 

limited mobility. Greater pedestrian traffic throughout the day contributes to neighborhood 

safety, which explains quiet suburban communities during the day and dangerous-looking 

segregated business districts after office hours.  

4.2. Building design  

Unlike apartment buildings, college dormitories likely have more semi-public space, 
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which facilitates social integration (Lieberman, 2013).  Immediate access to semi-public space 

helps residents regulate social interaction.  The concept of regulation of social interaction is a 

particularly useful heuristic for designing spaces to support social interaction and minimize stress 

(Altman, 1973).  Contrast to many organizations’ favoring open office design, current workplace 

research supports employees’ ability to regulate the amount of social interaction for creativity, 

job satisfaction, stress coping, and well-being (Cain, 2012; Danielsson, 2010).  In addition, we 

know a sense of escape is important in daily life.  Therefore, designers and planners are 

encouraged to consider various social situations not only those facilitating social interaction but 

also opportunities to be alone, even when in a crowd (Figure 2.4).  

Figure 2.4. Various seating options in a university library can welcome both groups and solitaries.  Diverse 
enclosure options likely work in outdoor seating as well. 

 
In addition, waiting for a coffee or an elevator leads to phone use.  Three to four minutes 

is the maximum standing in line in a corporate cafeteria, which can afford in-person conversation 

with colleagues (Turkle, 2015).  Waiting time before using screens may be shorter in other 

settings.  I witness college students pull out their phones almost immediately after pressing a 

button for an elevator. A view to outdoor or human activities can be entertaining and lead to 

people staying in public space, but too much visual exposure can make people vulnerable 
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(Appleton, 1975; Gehl, 2010; Whyte, 1980), especially when alone.  Semi-enclosed space with 

something to see may reduce boredom and vulnerability.   

4.3. Place to sit 

Activities on streets with places to sit (e.g., chairs or benches, curb or steps, around a 

fountain) can encourage people to linger (Gehl, 2010; Jacobs, 1961; Whyte, 1980).  Long and 

undifferentiated exterior building surfaces offer no places to sit in contrasted to walls with niches 

or surfaces (Gehl, 2010).  Those who are alone in public space choose where less groups are 

around (Hampton et al., 2015).  Physical design may matter to groups to a less extent than 

singles.  Watching others is also entertaining for Wi-Fi users in urban public squares (Hampton, 

Livio, & Sessions Goulet, 2010).  Solo laptop users in Bryant Park, NYC occupied small tables 

and chairs with desk attached.  Stand-alone small tables were taken quickly by solitary and diner 

pairs during my own observations in college dining halls.  However, when such small seating is 

not available, large tables appear to be preferred than doubling up two-top or four-top tables 

(Figure 2.5).  Solitary diners and laptop users in cafés don’t seem to mind filling in if the table is 

large enough.  In Google cafeteria, tables for ten to twelve people are large enough for small 

groups to take a portion of one (Turkle, 2015).  In my casual observations in cafés, this size 

seems to work as well both for singles and for small groups.  Individuals would hand over a 

laptop charger to a person close to electric outlets across the table as they would share a salt 

shaker, converse with acquaintances or friends, make space for a new customer, ask for keeping 

an eye on their laptop, etc.  However, putting small tables together may not be as effective due to 

table edges in the middle signifying territories.  
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Figure 2.5. A large table in the middle is filled up with small groups and solitary persons.  

 

5. Conclusions  

The ecological context wherein this happens has been largely overlooked in 

communication and social science studies.  The present paper considers screens as a new type of 

environment within an ecological system and overviews three ways they shape interpersonal 

interaction: geographically-bound neighborhoods, competing with in-person interaction, and a 

way of coping.  Screens’ potential contribution to local social capital is more likely realized if 

community members share other contexts to meet such as streets or children’s school.  Crowding 

can discourage social interaction.  Screens afford social interaction across physical and temporal 

barriers, yet screen use during in-person interaction lowers the quality of in-person engagement.  

Screens can instantly offer sense of escape and of control, both of which facilitate coping with 

stress. 

Environmental design is probably not the most powerful driver for social capital building; 

but, it can nudge behaviors in good or bad ways.  First, walkable neighborhood design and 

mixed-use development can aid local social capital by offering multiple settings to encounter.  

Urban design and planning can encourage walking and public transportation use and enhance 

perceived neighborhood safety.  Second, design attributes can help optimize the amount of social 

interaction.  Third, building design, layout, and furniture selection can accommodate those who 
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want to stay in public space whether they are in groups or alone, which may ease the urges of 

screen use.  Such nudges in everyday social space can bring significant effects, particularly for 

vulnerable populations such as children.  However, the relationship between environmental 

design and screen use remains understudied.  Future studies are encouraged to look into spillover 

effects between on and off screen.   

  



 

 

29 

 

Bibliography 

Altman, I. (1973). Some perspectives on the study of man-environment phenomena. 
Representative Research in Social Psychology, IV(1), 109-126.  

Appleton, J. (1975). The experience of landscape. London: John Wiley & Sons. 

Appleyard, D. (1981). Livable streets: University of California Press. 

Baum, A., & Valins, S. (1974). Architecture and social behavior: Psychological studies of social 
density. Hillsdale, NJ: Lawrence Erlbaum Associates Publishers. 

Baym, N. K. (2000). Tune in, log on: soaps, fandom, and online community. Thousand Oaks, 
CA: Sage Publications. 

Becker, F. D. (2007). Organizational ecology and knowledge networks. California Management 
Review, 49(2), 42-62. doi:10.2307/41166382 

Boase, J., Horrigan, J. B., Wellman, B., & Rainie, L. (2006). The strength of Internet ties. 
Retrieved from Washington, DC: http://www.pewinternet.org/files/old-
media//Files/Reports/2006/PIP_Internet_ties.pdf.pdf 

Boase, J., & Wellman, B. (2006). Personal relationships: On and off the Internet. In A. L. 
Vangelisti & D. Perlman (Eds.), The Cambridge handbook of personal relationships (pp. 
709-723). New York: Cambridge University Press. 

Boyd, D. (2014). It's complicated: the social lives of networked teens: Yale University Press. 

Bronfenbrenner, U., & Morris, P. A. (2006). The bioecological model of human development. In 
R. M. Lerner & W. Damon (Eds.), Handbook of child psychology (6 ed., pp. 793-828). 
Hoboken, NJ: John Wiley & Sons. 

Burleson, B. R. (2009). The nature of interpersonal communication: A message-centered 
approach. In C. R. Berger, M. E. Roloff, & D. R. Ewoldsen (Eds.), The handbook of 
communication science (2nd ed., pp. 145-163). Thousand Oaks, CA: Sage Publications. 

Cain, S. (2012). Quiet: The power of introverts in a world that can't stop talking. New York: 
Random House. 

Cattell, V., Dines, N., Gesler, W., & Curtis, S. (2008). Mingling, observing, and lingering: 
Everyday public spaces and their implications for well-being and social relations. Health 
& Place, 14(3), 544-561. doi:10.1016/j.healthplace.2007.10.007 

Chiesura, A. (2004). The role of urban parks for the sustainable city. Landscape and Urban 
Planning, 68(1), 129-138. doi:10.1016/j.landurbplan.2003.08.003 

Cohen, S. (2004). Social relationships and health. The American Psychologist, 59(8), 676-684. 
doi:10.1037/0003-066X.59.8.676 

Cohen, S., Evans, G. W., Stokols, D., & Krantz, D. S. (1986). Behavior, health, and 
environmental stress: Springer US. 

Cohen, S., & Spacapan, S. (1984). The social psychology of noise. In D. M. Jones & A. J. 
Chapman (Eds.), Noise and society (pp. 221-245): John Wiley & Sons. 

Coleman, J. S. (1988). Social capital in the creation of human capital. American Journal of 
Sociology, 94, 95-120. doi:10.1016/b978-0-7506-7222-1.50005-2 

Cumiskey, K. M., & Ling, R. (2015). The social psychology of mobile communication The 
handbook of the psychology of communication technology (pp. 228-246). Chichester: 
John Wiley & Sons. 

Dalsgaard, A. M., & Sorensen, S. B. (Writers). (2012). The human scale: a film by Andreas M. 
Dalsgaard: KimStim. 

Danielsson, C. B. (2010). The office: An explorative study. (PhD), KTH Architecture and the 
Built Environment.    

http://www.pewinternet.org/files/old-media/Files/Reports/2006/PIP_Internet_ties.pdf.pdf
http://www.pewinternet.org/files/old-media/Files/Reports/2006/PIP_Internet_ties.pdf.pdf


 

 

30 

 

Demerath, L., & Levinger, D. (2003). The social qualities of being on foot: A theoretical analysis 
of pedestrian activity, community, and culture. City & Community, 2(3), 217-237. 
doi:10.1111/1540-6040.00052 

Dempsey, N., Bramley, G., Power, S., & Brown, C. (2011). The social dimension of sustainable 
development: Defining urban social sustainability. Sustainable Development, 19, 289-
300. doi:10.1002/sd.417 

DiMaggio, P., Hargittai, E., Neuman, W. R., & Robinson, J. P. (2001). Social implications of the 
Internet. Annual Review of Sociology, 307-336.  

Duhigg, C. (2012). The power of habit: Why we do what we do in life and business: Random 
House. 

Eibich, P., Krekel, C., Demuth, I., & Wagner, G. G. (2016). Associations between neighborhood 
characteristics, well-being and health vary over the life course. Gerontology. 
doi:10.1159/000438700 

Ellison, N. B., Steinfield, C., & Lampe, C. (2007). The benefits of Facebook "friends:" Social 
capital and college students' use of online social network sites. Journal of Computer-
Mediated Communication, 12, 1143-1168. doi:10.1111/j.1083-6101.2007.00367.x 

Ellison, N. B., Vitak, J., Gray, R., & Lampe, C. (2014). Cultivating social resources on social 
network sites: Facebook relationship maintenance behaviors and their role in social 
capital processes. Journal of Computer-Mediated Communication, 19, 855-870. 
doi:10.1111/jcc4.12078 

Evans, G. W. (2001). Environmental stress and health. In A. Baum, T. Revenson, & J. E. Singer 
(Eds.), Handbook of health psychology (1st ed., pp. 365-385). Mahwah, NJ: Erlbaum. 

Evans, G. W. (2006). Child development and the physical environment. Annual Review of 
Psychology, 57, 423-451. doi:10.1146/annurev.psych.57.102904.190057 

Evans, G. W., Lercher, P., & Kofler, W. W. (2002). Crowding and children's mental health: The 
role of house type. Journal of Environmental Psychology, 22, 221-231. 
doi:10.1006/jevp.256 

Ewing, R., Handy, S., Brownson, R. C., Clemente, O., & Winston, E. (2006). Identifying and 
measuring urban design qualities related to walkability. Journal of Physical Activity & 
Health, 3, S223-S240. doi:10.13072/midss.126 

Fleming, R., Baum, A., & Singer, J. E. (1985). Social support and the physical environment. In 
S. Cohen & S. L. Syme (Eds.), Social support and health (pp. 327-345). Orlando: 
Academic Press. 

Freeman, L. (2001). The effects of sprawl on neighborhood social ties: An explanatory analysis. 
Journal of the American Planning Association, 67(1), 69-77. 
doi:10.1080/01944360108976356 

Fried, M. (1966). Grieving for a lost home: Psychological costs of relocation Urban renewal: The 
record and the controversy (pp. 359-379): The MIT Press. 

Gans, H. J. (1962). Urbanism suburbanism as ways of life reevaluation. In A. M. Rose (Ed.), 
Human behavior and social processes: An interactionist approach (pp. 625-648). 
Boston: Houghton Mifflin Company. 

Gehl, J. (2010). Cities for people. Washington, DC: Island Press. 

Gibson, M., Thomson, H., Kearns, A., & Petticrew, M. (2011). Understanding the psychosocial 
impacts of housing type: Qualitative evidence from a housing and regeneration 
intervention. Housing Studies, 26(4), 555-573. doi:10.1080/02673037.2011.559724 

Goffman, E. (1963). Behavior in public spaces. Notes on the social organization of gatherings. 
New York: The Free Press. 



 

 

31 

 

Granovetter, M. (1983). The strength of weak ties: A network theory revisited. Sociological 
Theory, 1, 201-233.  

Hampton, K. N. (2004). Networked sociability online, off-line. In M. Castells (Ed.), The network 
society: A cross-cultural perspective (pp. 217-232). Cheltenham, UK & Northampton, 
MA: Edward Elgar Publishing. 

Hampton, K. N. (2007). Neighborhoods in the network society: The e-Neighbors study. 
Information, Communication & Society, 10(5), 714-748. 
doi:10.1080/13691180701658061 

Hampton, K. N. (2010). Internet use and the concentration of disadvantage: Glocalization and 
the urban underclass. American Behavioral Scientist, 53(8), 1111-1132. 
doi:10.1177/0002764209356244 

Hampton, K. N. (2016). Persistent and pervasive community: New communication technologies 
and the future of community. American Behavioral Scientist, 60(1), 101-124. 
doi:10.1177/0002764215601714 

Hampton, K. N., & Gupta, N. (2008). Community and social interaction in the wireless city: wi-fi 
use in public and semi-public spaces. New Media & Society, 10(6), 831-850. 
doi:10.1177/1461444808096247 

Hampton, K. N., Livio, O., & Sessions Goulet, L. (2010). The social life of wireless urban 
spaces: Internet use, social networks, and the public realm. Journal of Communication, 
60(4), 701-722. doi:10.1111/j.1460-2466.2010.01510.x 

Hampton, K. N., Sessions Goulet, L., & Albanesius, G. (2015). Change in the social life of urban 
public spaces: The rise of mobile phones and women, and the decline of aloneness over 
30 years. Urban Studies, 52(8), 1489-1504. doi:10.1177/0042098014534905 

Hampton, K. N., Sessions, L. F., & Her, E. J. (2011). Core networks, social isolation, and new 
media. Information, Communication & Society, 14(1), 130-155. 
doi:10.1080/1369118X.2010.513417 

Hampton, K. N., & Wellman, B. (2003). Neighboring in Netville: How the Internet supports 
community and social capital in a wired suburb. City & Community, 2(4), 277-311. 
doi:10.1046/j.1535-6841.2003.00057.x 

Haythornthwaite, C. (2002). Strong, weak, and latent ties and the impact of new media. The 
Information Society, 18(5), 385-401. doi:10.1080/01972240290108195 

Haythornthwaite, C. (2005). Social networks and Internet connectivity effects. Information, 
Communication & Society, 8(2), 125-147. doi:10.1080/13691180500146185 

Hoflich, J. R. (2006). The mobile phone and the dynamic between private and public 
communication: Results of an international exploratory study. Knowledge, Technology, & 
Policy, 19(2), 58-68. doi:10.1007/s12130-006-1024-4 

Holt-lunstad, J., Smith, T. B., Baker, M., Harris, T., & Stephenson, D. (2015). Loneliness and 
social isolation as risk factors for mortality: A meta-analytic review. Psychological 
Science, 10(2), 227-237. doi:10.1177/1745691614568352 

Humphreys, L. (2005). Cellphones in public: social interactions in a wireless era. New Media & 
Society, 7(6), 810-833. doi:10.1177/1461444805058164 

Iruka, I. U., Curenton, S. M., & Gardner, S. (2016). How changes in home and neighborhood 
environmental factors are related to change in black children's academic and social 
development from kindergarten to third grade. The Journal of Negro Education, 84(3), 
282-297.  

Jacobs, J. (1961). The death and life of great American cities (Reissue ed.). New York: Random 
House. 



 

 

32 

 

jecole. (2009). iPhone effect.   Retrieved from 
http://www.urbandictionary.com/define.php?term=iphone+effect 

Jones-Rounds, M. L., Evans, G. W., & Braubach, M. (2014). The interactive effects of housing 
and neighbourhood quality on psychological well-being. Journal of Epidemiology & 
Community Health, 68, 171-175. doi:10.1136/jech-2013-202431 

Junco, R. (2013). Inequalities in Facebook use. Computers in Human Behavior, 29, 2328-2336. 
doi:10.1016/j.chb.2013.05.005 

Junco, R., & Cotten, S. R. (2012). No A 4 U: The relationship between multitasking and 
academic performance. Computers and Education, 59(2), 505-514. 
doi:10.1016/j.compedu.2011.12.023 

Katz, V. S., & Hampton, K. N. (2016). Communication in city and community: From the Chicago 
School to digital technology. American Behavioral Scientist, 60(1), 3-7. 
doi:10.1177/0002764215601708 

Kaźmierczak, A. (2013). The contribution of local parks to neighbourhood social ties. Landscape 
and Urban Planning, 109(1), 31-44. doi:10.1016/j.landurbplan.2012.05.007 

Kearns, A., Whitley, E., Mason, P., & Bond, L. (2012). ‘Living the high life’? Residential, social 
and psychosocial outcomes for high-rise occupants in a deprived context. Housing 
Studies, 27(1), 97-126. doi:10.1080/02673037.2012.632080 

Kraut, R., Kiesler, S., Boneva, B., Cummings, J., Helgeson, V., & Crawford, A. (2002). Internet 
Paradox Revisited. Journal of Social Issues, 58(1), 49-74. doi:10.1111/1540-4560.00248 

Kraut, R., Patterson, M., Lundmark, V., Kiesler, S., Mukopadhyay, T., & Scherlis, W. (1998). 
Internet paradox: A social technology that reduces social involvement and psychological 
well-being? American Psychologist, 53(9), 1017-1031. doi:10.1037/0003-
066X.53.9.1017 

Krizek, K. J. (2003). Operationalizing neighborhood accessibility for land use-travel behavior 
research and regional modeling. Journal of Planning Education and Research, 22(3), 
270-287. doi:10.1177/0739456X02250315 

Lenhart, A. (2009). Adults and social network websites. Retrieved from Washington, DC: 
http://www.pewinternet.org/pdfs/PIP_Adult_social_networking_data_memo_FINAL.pdf 

Lenhart, A., Ling, R., Campbell, S., & Purcell, K. (2010). Teens and mobile phones. Retrieved 
from http://www.pewinternet.org/files/old-media//Files/Reports/2010/PIP-Teens-and-
Mobile-2010-with-topline.pdf 

Leyden, K. M. (2003). Social capital and the built environment: the importance of walkable 
neighborhoods. American Journal of Public Health, 93(9), 1546-1551. 
doi:10.2105/AJPH.93.9.1546 

Lieberman, M. D. (2013). Social: Why our brains are wired to connect. New York: Crown 
Publishers. 

Lin, N. (1999). Building a network theory of social capital. Connections, 22(1), 28-51.  

Lofland, L. H. (1998). The public realm: Exploring the city's quintessential social territory. 
Hawthorn, NY: Aldine de Gruyter. 

Lohnes, S., & Kinzer, C. (2007). Questioning assumptions about students' expectations for 
technology in college classrooms. Innovate: Journal of Online Education, 3(5).  

Lynch, K. (1960). The image of the city. Cambridge, MA: The MIT Press. 

Marsden, P. V., & Srivastava, S. B. (2012). Trends in informal social participation, 1974-2008. In 
P. V. Marsden (Ed.), Social trends in American life findings from the General Social 
Survey since 1972 (pp. 240-263). Princeton and Oxford: Princeton University Press. 

McCullough, M. (2013). Ambient commons: Attention in the age of embodied information. 
Cambridge, MA: The MIT Press. 

http://www.urbandictionary.com/define.php?term=iphone+effect
http://www.pewinternet.org/pdfs/PIP_Adult_social_networking_data_memo_FINAL.pdf
http://www.pewinternet.org/files/old-media/Files/Reports/2010/PIP-Teens-and-Mobile-2010-with-topline.pdf
http://www.pewinternet.org/files/old-media/Files/Reports/2010/PIP-Teens-and-Mobile-2010-with-topline.pdf


 

 

33 

 

McPherson, M., Smith-lovin, L., & Brashears, M. E. (2006). Social isolation in America: Changes 
in core discussion networks over two decades. American Sociological Review, 71(3), 
353-375. doi:10.1177/000312240607100301 

Mesch, G. S., & Levanon, Y. (2003). Community networking and locally-based social ties in two 
suburban localities. City & Community, 2(4), 335-351. doi:10.1046/j.1535-
6841.2003.00059.x 

Misra, S., Cheng, L., Genevie, J., & Yuan, M. (2016). The iPhone effect the quality of in-person 
social interactions in the presence of mobile devices. Environment and Behavior, 48(2), 
275-298.  

Oblinger, D. G., & Oblinger, J. L. (2005). Is it age or IT: First steps toward understanding the net 
generation. In D. G. Oblinger & J. L. Oblinger (Eds.), Educating net generation (pp. 2.1-
2.20): Educause. 

Oldenburg, R. (1999). The great good place: Cafés, coffee shops, bookstores, bars, hair salons, 
and other hangouts at the heart of a community (3rd ed.). New York: Marlowe & 
Company. 

Oulasvirta, A., Rattenbury, T., Ma, L., & Raita, E. (2012). Habits make smartphone use more 
pervasive. Personal and Ubiquitous Computing, 16(1), 105-114. doi:10.1007/s00779-
011-0412-2 

Park, G., & Evans, G. W. (2013). Eating (alone) with Facebook: Millennials' transition to college. 
Paper presented at the International Conference of Environmental Psychology, 
Barcelona. 

Perlman, L. (1989, 05.25). 'Functional inconvenience': Execs rub elbows with workers. The 
Item, pp. 2D-2D.  

Pew Research Center. (2015). The smartphone difference. Retrieved from 
http://www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015 

Pianigiani, G. (2015, Aug 24). Italian neighbors build a social network, first online, then off. The 
New York Times. Retrieved from 
http://www.nytimes.com/2015/08/25/world/europe/italian-neighbors-build-their-own-
social-network-online-and-off.html?_r=0 

Portes, A. (2000). The two meanings of social capital. Sociological Forum, 15(1), 1-12. 
doi:10.1023/A:1007537902813 

Przybylski, A. K., & Weinstein, N. (2016). Can you connect with me now? How the presence of 
mobile communication technology influences face-to-face conversation quality. Journal 
of Social and Personal Relationships, 30(3), 237-246. doi:10.1177/0265407512453827 

Putnam, R. D. (2001). Social capital: Measurement and consequences. Canadian Journal of 
Policy Research, 2(1), 41-51.  

Resnick, P. (2002). Beyond bowling together: Sociotechnical capital activity social capital 
activity. In J. M. Carroll (Ed.), Human-computer interaction in the new millennium (Vol. 
77, pp. 247-272): Addison-Wesley Professional. 

Resnick, P. (2005). Impersonal sociotechnical capital, ICTs, and collective action among 
strangers. In W. H. Dutton, B. Kahin, R. O'Callaghan, & A. W. Wyckoff (Eds.), 
Transforming enterprise: The economic and social implications of information technology 
(pp. 399-412). Cambridge, MA: The MIT Press. 

Saelens, B. E., Sallis, J. F., Black, J. B., & Chen, D. (2003). Neighborhood-based differences in 
physical activity : An environment scale evaluation. American Journal of Public Health, 
93(9), 1552-1558. doi:10.2105/AJPH.93.9.1552 

http://www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015
http://www.nytimes.com/2015/08/25/world/europe/italian-neighbors-build-their-own-social-network-online-and-off.html?_r=0
http://www.nytimes.com/2015/08/25/world/europe/italian-neighbors-build-their-own-social-network-online-and-off.html?_r=0


 

 

34 

 

Sampson, R. J., Morenoff, J. D., & Gannon-Rowley, T. (2002). Assessing “neighborhood 
effects”: Social processes and new directions in research. Annual Review of Sociology, 
28(1), 443-478. doi:10.1146/annurev.soc.28.110601.141114 

Sana, F., Weston, T., & Cepeda, N. J. (2013). Laptop multitasking hinders classroom learning 
for both users and nearby peers. Computers and Education. 
doi:10.1016/j.compedu.2012.10.003 

Senior, J. (2008, Nov 23). Alone together. New York Magazine. 

Steinkuehler, C. A., & Williams, D. (2006). Where everybody knows your (screen) name: Online 
games as "third places". Journal of Computer-Mediated Communication, 11, 885-909. 
doi:10.1111/j.1083-6101.2006.00300.x 

Stokols, D. (1972). On the distinction between density and crowding: Some implications for 
future research. Psychological Review, 79(3), 275-277. doi:10.1037/h0032706 

Sugiyama, T., Leslie, E., Giles-Corti, B., & Owen, N. (2008). Associations of neighbourhood 
greenness with physical and mental health: do walking, social coherence and local 
social interaction explain the relationships? Journal of Epidemiology & Community 
Health, 62(e9), 1-6. doi:10.1136/jech.2007.064287 

Thoits, P. A. (1995). Stress, coping, and social support processes: Where are we? What next? 
Journal of Health and Social Behavior, 35, 53-79. doi:10.2307/2626957 

Tufekci, Z. (2013). The social Internet: Frustrating, enriching, but not lonely. Public Culture, 26(1 
72), 13-23. doi:10.1215/08992363-2346322 

Turkle, S. (2011). Alone together: Basic Books. 

Turkle, S. (2015). Reclaiming conversation: The power of talk in a digital age. New York: 
Penguin Books. 

Valenzuela, S., Park, N., & Kee, K. F. (2009). Is there social capital in a social network site?: 
Facebook use and college students' life satisfaction, trust, and participation. Journal of 
Computer-Mediated Communication, 14(4), 875-901. doi:10.1111/j.1083-
6101.2009.01474.x 

Wells, N. M., & Harris, J. D. (2007). Housing quality, psychological distress, and the mediating 
role of social withdrawal: A longitudinal study of low-income women. Journal of 
Environmental Psychology, 27(1), 69-78. doi:10.1016/j.jenvp.2006.11.002 

Wesch, M. (2008). Context collapse.   Retrieved from 
http://mediatedcultures.net/youtube/context-collapse/ 

Whyte, W. H. (1980). The social life of small urban spaces. New York: Project for Public 
Spaces. 

Yang, C.-C., Brown, B. B., & Braun, M. T. (2013). From Facebook to cell calls: Layers of 
electronic intimacy in college students' interpersonal relationships. New Media & Society, 
16(1), 5-23. doi:10.1177/1461444812472486 

Zerubavel, E. (1985). Hidden rhythms: Schedules and calendars in social life: University of 
California Press. 

 

http://mediatedcultures.net/youtube/context-collapse/


 

 

35 

 

CHAPTER 3 

EATING (ALONE) WITH FACEBOOK: MILLENNIALS’ TRANSITION TO COLLEGE 

Abstract 

Ubiquitous communication technologies—such as mobile phone and the Internet, termed 

screens in this paper—enable social interaction beyond physical co-location.  However, the 

short- and long-term effects of screen use on face-to-face interaction in social settings are not 

fully understood.  Furthermore, few studies have investigated the effects of contexts, including 

physical and social environments, on the online-offline communication dynamics.  This study 

examines 1) the roles of communication technologies on social network building in a new 

environment and 2) the influences of contextual factors on screen use and social integration 

using college freshman dormitory dining halls during the initial semester.  The present study 

employed mixed methods.  An exploratory qualitative phase included focus groups, interviews, 

anonymous Facebook posts and unstructured observations.  And then, three online surveys and 

semester-long observations were conducted using college freshman during their initial semester.  

Survey participants’ five-semester GPAs were added to the survey data as one of the measures of 

college adjustment.  Findings included that sense of belonging, an indicator of college 

adjustment, was associated with mental health as well as with academic achievement; and dinner 

in the dining halls may be more challenging for underrepresented minority students early in the 

semester.  Observations revealed that face-to-face interaction increased with group size up to six 

persons then decreased.  Furthermore, this study identified interactions among physical 

attributes, social and ambient environments on social interaction patterns—face-to-face vs. 

screen—in the dining halls. 
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1. Introduction  

Inventions—electricity, automobiles, television, computer, and the Internet to name a 

few—have changed the way humans think, behave, and interact.  They not only have aided 

human evolution, probably cultural aspects greater than biological; but they also have brought 

about unexpected side effects (e.g., automobiles and air pollution; suburbia and obesity) 

(Csíkszentmihályi, 2013).  It is not uncommon a new technology generates societal concern 

about its potential negative effects.  Telephone and television, for example, were considered as 

isolating users from social ties by reducing face-to-face interaction (Kraut et al., 1998).  We now 

know such technologies did not deteriorate community or society, but they did generate some 

changes.   

The fear of the Internet and smartphone seems along the same line with their ancestor 

communication technologies; and studies focusing on what people do online have found both 

positive and negative effects (Hampton & Wellman, 2003; Haythornthwaite, 2005; Kraut et al., 

1998).  In general, social isolation has not changed compared to over two decades ago (Hampton, 

Sessions, & Her, 2011).  In addition, the number of interaction platforms is associated with the 

degrees of relationships (Haythornthwaite, 2005); and certain characteristics of media are 

preferred depending on what users want to communicate (Choi & Toma, 2014).  Even though 

contexts are considered influential among communication researchers (Burleson, 2009); few 

studies have taken such variables into account.  Context encompasses temporal, physical, and 

individual factors that evolve with interpersonal interaction (Keyton & Beck, 2010).  I am 

interested in the effects of personal screen (e.g., mobile phone, tablet, laptop) use when face-to-

face interaction opportunities are readily available, not necessarily what they do with the gadget.  

The present study intends to answer the following questions: 1) how communication patterns in 
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social settings influence one’s transition to a new environment and 2) what and how contextual 

variables are associated with such patterns.  

College-age U.S. population, or millennial generation, grew up with communication 

technologies, such as smart phones and the Internet. Seventy three percent of current American 

teens, ages 13 to 17, own smartphones; and 91% of all teens have access to an Internet-accessible 

mobile device (Lenhart, 2015).  These technologies may appear helpful for the college transition 

by enabling freshmen to connect to their hometown network but could also impede the 

development of social integration into their new college environment.  College students are in a 

major transitional period of maturation that encompasses considerable cognitive and social 

change.  In addition, most American college freshmen undergo another transition upon 

matriculating, facing multiple challenges without immediate social support from family and 

friends.  This is the first adjustment in a new environment to manage on their own for most 

freshmen.  Few studies have focused on the impacts of technology use on the development of 

new networks or explained the role of physical settings in this process.  The first two phases of 

this study look into college freshman’s adjustment in relation to their communication patterns in 

social settings, specifically dormitory dining halls.   

2. Background  

The definition of interpersonal communication varies among scholars from interactions in 

dyad settings to large scale interaction (see Burleson, 2009 for review).  In the present study, 

interpersonal communication means verbal and nonverbal message exchange among individuals 

(Guerrero, Andersen, & Afifi, 2001) and is interchangeable with social interaction.  

Situation and context are another pair of similar concepts.  Goffman (1963) defines 

‘situation’ as spatial environment where one experiences co-presence therein.  Thus, this 
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definition intrinsically involves social environment within a spatial boundary.  When focusing on 

a specific setting, we may overlook a larger picture of human ecology.  Furthermore, screens are 

nested in physical settings in which they are used yet not bound with them.  Bronfenbrenner, on 

the other hand, attended to environments beyond a specific physical.  Instead, he created a 

framework that integrates interlinked physical settings, sociocultural environments and 

individual factors (Bronfenbrenner & Morris, 2006).  Stemming from this perspective, I view 

context encompassing a wide range of factors including situation, temporal dimensions, personal 

history and values, and sociocultural factors; and screens can be plugged into this framework.  

Table 3.1 summarizes contextual variables and suggests examples.   

Table 3.1. Contextual variables in social settings 

Category Definition Examples 

Spatial  Type of place Residential, school, work, café, public plaza, greeneries 

Spatial attributes Window, ceiling height, seating arrangement 

Ambient Sound & illumination levels, soundscape, temperature 

Accessibility Distance, ease of access, affordance of expected behavior 

Temporal Timing  Time of day, of week, of semester, etc. 

Frequency & regularity Duration, frequency, regularity/stochasticity 

Sociocultural Social Social relationships, density 

Cultural Social norms in society and of setting use 

Individual  Biological and personal history Life stage, race and ethnicity, identity 

 Behavioral patterns  Lifestyle, preference of settings 

 
 

2.1.  Public spaces 

Public space we conceptualize now did not exist before urban settlements emerged 

(Goffman, 1963; Lofland, 1998).  Urban areas emerged when heterogeneous individuals chose to 

reside nearby for easier access to each other’s specialties.  During pre-urban settlements, non-

private space was mostly some forms of community space, semi-public or parochial realm 

(Lofland, 1998).  Positioned between the private and public realms, the parochial realm consists 

of homogeneous acquaintances and strangers compared to the public realm that contains largely 
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strangers or non-personal ties (e.g., occupational relationship).  Parochial settings still exist both 

in urban and in non-urban settlements and provide social interaction opportunities.  The three 

realms—private, parochial, and public—are not absolute to everyone.  An urban park, for 

instance, can be a public realm to some people while being parochial to neighborhood residents.  

The three realms, on the other hand, can be incorporated in one type of setting: for instance, an 

ethnic community place (parochial) in downtown of a metropolitan city (public) or a dining hall 

(parochial) in a residence hall (private).  Technically, the university may be private or public.  

But, I would argue overall university settings are parochial. 

Urban area may be defined based on spatial dimensions—such as density or spatial 

separation—or population size; however, this may not represent human activity patterns (Webber 

et al., 1964).  Human action or life patterns need to be considered to fully understand urban areas 

(Meier, 1959; Townsend, 2000; Webber et al., 1964).  People’s patterns of time allocation, for 

example, differed by where they lived, for instance, urban versus rural (Meier, 1959).  Urban 

dwellers spent far more time in non-private space than rural dwellers who mostly stayed in 

private environments.  Therefore, urban dwellers would benefit from successful public and semi-

public spaces to a greater degree compared to their non-urban counterparts.   

Frequent casual encounters in public places are not only considered appropriate but also 

add vibrant atmosphere to spaces (Carr, Francis, Rivlin, & Stone, 1992; Humphreys, 2005; 

Jacobs, 1961); which is applicable to both the parochial and the public realms.  For example, 

casual encounters contribute to successful neighborhood streets (Fried, 1966; Jacobs, 1961), 

workplaces (Becker, 2007), college cafeteria (Sommer, 2008), museums (Tzortzi, 2007), and 

urban public spaces (Whyte, 1980).  The benefits of casual encounters include informal learning 

and thus increase performance and cooperation in the workplace; and prevent social isolation in 
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neighborhoods (Becker, 2007; Fried, 1966).   

In addition, the temporal dimension plays an important role in interpersonal interaction 

patterns.  Lingering help create safety and liveliness of neighborhood and public spaces (Boyd, 

2014; Jacobs, 1961; Whyte, 1980).  In addition to the amount of time spent, the regularity of 

visits contributes to the amount of interaction in the public space.  Semi-public settings including 

neighborhood park and college campus are more likely associated with high regularity and the 

duration of stay compared to public settings such as malls and urban center (Demerath & 

Levinger, 2003).   

Although many scholars and planners have emphasized the importance of casual 

encounters, socializing with existing ties primarily contributes to vibrant public spaces 

(Demerath & Levinger, 2003). This is similar to interaction on social networking sites (Boyd, 

2014).  Furthermore, being with others may increase the frequency and the duration of public 

space use.  An experimental study revealed that being with a friend, compared to being alone, 

increased appreciation of urban spaces greater than in natural environments (Staats & Hartig, 

2004).  It is unknown whether solitary public-space visitors’ online communication in public 

space has a similar effect.  Even though Internet use in general is associated with greater local 

public space use (Hampton, Lee, & Her, 2011), habitual mobile phone uses when in public space 

may separate individuals from social diversity in the given space (Hampton, Livio, & Sessions 

Goulet, 2010). 

2.2. Privatizing public spaces 

Privatism means a trend in which activities historically occurring in the public space now 

take place in private space primarily due to technological innovations (Lofland, 1998).  For 

example, refrigerators can reduce the frequency of market visits; communication media—
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newspaper, telephone, television decrease the needs of public space visits.  Now, communication 

media not only keep people inside but also enable them to carry their private sphere wherever 

they go.  The concern about privatism is that text messaging (texting from now on) and online 

communication with one’s existing, homogenous ties in public spaces may decrease the exposure 

to the diversity inherent in most public spaces.  In general, mobile phone users tend to prioritize 

phone conversation over their co-located others; and this becomes more obvious when the co-

locates are acquaintances or strangers (Hoflich, 2006).  Because people often perceive those who 

are alone without purpose in public spaces as not good enough to be with others, those who are 

alone, or ‘Single’s, try to look occupied with, for instance, a book or a magazine (Goffman, 

1963).  Interestingly, cigarette advertisement associated smoking with ‘not alone’ (Grey, 2012).  

An advertisement in 1950s states “You’re never alone with a strand” with a picture of a solitary 

man with a cigarette.  When a ‘With’ in a dyad situation was on a cellphone conversation in 

urban cafés, the left-out ‘With’ exhibited similar defensive behavioral patterns to what a ‘Single’ 

would do in public space (Humphreys, 2005).  Therefore, frequent mobile phone use may 

decrease the quality of face-to-face interaction.   

Moreover, an experimental study found that mere presence of technologies nearby could 

detriment social engagement with a co-locate (Misra, Cheng, Genevie, & Yuan, 2016).  The 

detrimental effect of mere phone presence on face-to-face interaction was greater when 

conversing with a less close person.  The researchers explained that mobile phone’s association 

with access to information and interaction opportunities with strong ties could weaken face-to-

face interaction.  McCullough (2013) argues that we are living in the era of information 

overconsumption, not information overload.  Over eighty percent of collegiate Americans 

indicated they checked phone for missed calls or text messages even when the phone was not 



 

 

42 

 

ringing or vibrating (Smith, 2012).  The term the iPhone effect describes the contagious effect of 

screen use that one person’s use of mobile phone leads to everyone else’s screen use (jecole, 

2009).   

About half of American adults across age group reported they used their smartphone 

when at a community place (e.g., a coffee shop and a park) at least once during the one-week 

study period (Pew Research Center, 2015).  Comparing contemporary behavior patterns in urban 

space to William Whyte’s (1980) classic study three decades ago using the same sites, the 

majority of mobile phone users in urban places are ‘Singles’ (Hampton, Sessions Goulet, & 

Albanesius, 2015).  Mobile phone users might have utilized their time in public for coordinating 

mini tasks as the researcher suggested; communicated with those who they expect to show up 

soon as I witnessed on campus during this study; or wanted to take a break outside but needed an 

excuse for that as Goffman (1963) explained.  Not surprisingly, ‘singles’ were more likely 

located in areas where less ‘Withs’ were present; yet, it was not addressed whether such 

locations’ physical attributes or social factors were more influential.  Mobile phone users tended 

to linger slightly longer than three decades ago, however the benefits of lingering may not be the 

same because of technology use.  

2.3.  Cellphone and smartphone 

 “The best thing about the [the cell phone] is social, texting.” a middle-school-age boy 

exclaimed (Lenhart, Ling, Campbell, & Purcell, 2010, p.30).  Texting is the most frequently used 

feature of smartphone across age groups among American adults (Pew Research Center, 2015).  

A sample of college students from an American university responded they sent 71 text messages 

a day on average (median=31) (Harrison & Gilmore, 2012), which was greater than national 

average teen’s texting, 50 per day (Lenhart et al., 2010).   
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Social isolation is considered among stressors (Cohen, 2004; Thoits, 1995).  This 

explains why mobile phone advertisement has associated their service and product with reducing 

the basic human fear of loneliness (Townsend, 2000).  Indeed, American adults positively 

considered their smartphone indicating that it was ‘connecting’ (72%) and gave ‘freedom’ (70%) 

rather than ‘distracting’ and ‘leash,’ respectively (Pew Research Center, 2015).  Nine out of ten 

young Americans in the same study reported that they used mobile phone to avoid boredom 

whereas about half of age 55+ Americans did so.  The same study revealed that smartphone is 

used most frequently at home, at work, or in transit, which may link to avoidance of boredom 

and feeling connected.   

The mobile phone often results in multitasking or divided attention.  Texting, for 

example, is more accessible to a recipient than Internet-based platforms (e.g., Facebook, 

Instagram, email), and recipients can respond easily.  Thus, people expect an immediate response 

to their text messages (Choi & Toma, 2014).  Texting can help coordinate social gathering such 

as “I am in the lobby by windows.”  Often, a texting-initiator may not know what situation the 

receiver is in.  When engaged with a task or conversation, texting requires multitasking unless 

one decides to ignore the message until the task is done.  Even so, texting can still be a distractor 

once one knows he needs to respond soon.  Adolescents and young adults can even disguise their 

texting while on another task.  College students report learning to text while looking at 

someone’s eyes in middle school (Turkle, 2015).  Similarly, a group of middle school students 

were caught cheating on exam using texting in late 90’s in Korea.  College students undoubtedly 

text others while in large lecture halls and appear to fear little or no reprisals from their 

professors despite relatively widespread understanding that multitasking during note 

taking/listening to a lecture, significantly diminished comprehension as well as recall. 
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Plus, mobile phone is a very personal object that is solely under the user’s control most of 

time, which may contribute to one’s coping with stress (Cohen, Evans, Stokols, & Krantz, 1986).  

High-level interaction (e.g., workplace, crowded urban space, transit during rush hour) is 

stressful.  To manage such situations, people may spend some time in an environment where 

they can control pace (Meier, 1959) or regulate the amount of social interaction in a given place 

(Milgram, 1970).  Nearly half of young Americans reported that they had used mobile phone to 

avoid interaction with others around them during one-week-long survey period (Pew Research 

Center, 2015).  Mobile phone simultaneously allows one’s regulation of pace and online social 

interaction.  It is worth noting the marked contrast between the deliberate use of mobile phones 

to avoid social interaction compared to early concerns about mobile technology causing social 

isolation and withdrawal from co located friends and acquaintances. 

Touchscreen technology increases young children’s screen use (Holloway, Green, 

Livingstone, & Online, 2013).  American Academy of Pediatrics recommends no screen time, 

including television, for children under age 2 and limited exposure to older children (Council on 

Communications and Media, 2013).  The basic reasons for this prohibition include excessive 

screen use leading to less physical activities, its alternation of parent-child relationships, and 

easy access to inappropriate online contents.  Despite social network sites’ minimum age of 

thirteen for membership, many children use these sites before reaching that age either by 

themselves or with parental assistance (O'Keeffe, Clarke-Pearson, Council on, & Media, 2011).  

However, scant research about children’s Internet usage and social skill development has been 

conducted.  The influence of parents’ personal screen use on children’s development is 

unknown. 
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2.4. Social media and social network building 

Social media are web-based platforms that allow user-generated content and include 

social networking sites (e.g., Facebook, Google+), picture and video sharing sites (e.g., 

Instagram, YouTube, Snapchat), blogging sites (e.g., WordPress, Tumblr), and other user-

generated content sites (e.g., Wikipedia) (Boyd, 2014; A. M. Kaplan & Haenlein, 2010; 

Kietzmann, Hermkens, McCarthy, & Silvestre, 2011).  However, the boundary of ‘social 

networking site’ is not clear cut.  Instagram and some other social media are often named among 

social networking sites.  Unlike early Internet adopters a few decades ago who sought to share 

common interests with strangers through social media, social networking and blogging sites 

became where they can communicate with existing friends (Boyd, 2014).  Even so, some people, 

particularly younger generations, incorporated social media platforms into social network 

building. 

Seven out of ten American teenagers use more than one social network site (Lenhart, 

2015).  Teens now have limited opportunities of socializing with peers due to stricter parental 

control than a few decades ago.  Plus, suburban design (i.e., sprawl and low external density) 

limits teens’ meeting friends in person and may support teens reliance on social media to get 

connected with peers or those who have similar interests (Boyd, 2014).  Intertwined social and 

cultural factors have shaped social media as an easily accessible public space to congregate with 

peers.  Interestingly, online interaction patterns turned out to be similar to those offline.  Those 

who are actively interacting online are also active offline; and lonely people online are low in 

interactions offline (Baym, 2000).   

Social networking site (SNS) users reported greater face-to-face interactions and more 

diverse social network, and ironically increased loneliness compared to non-users in a 
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Norwegian longitudinal study (Brandtzæg, 2012).  In the same study, those who use SNS mainly 

for social interaction with family and friends had greater social capital than other types of SNS 

users or non-users.  Although not assessed in the study, users’ personality may be a confounding 

variable (Boyd, 2014).  Introverts, for example, may tend to minimize social interaction 

regardless of platform.  Similarly, both Internet and social networking site usage in general were 

associated with greater network diversity and semipublic space use, but not with public space 

visits (Hampton, Lee, et al., 2011).  Social networking site use was correlated with a lower 

number of neighborhood ties; texting, however, was not associated with network diversity in the 

same study.  Neighborhood ties contributed to network diversity to a greater extent than public or 

semipublic space use (Hampton, Lee, et al., 2011).  Yet, this should not lead us to jump to a 

conclusion that face-to-face interaction with neighbors is superior to communicating online.  

Instead, social media afford network diversity differently.  If the two communication channels 

co-exist in a given setting, the associations shown in the study are questionable.  

Greater Facebook use can help college students’ social capital building and maintenance 

in general with shared profile information of new friends and communication with hometown 

friends. Yet research suggests that communication on Facebook was primarily with those whom 

persons had met offline rather than making new friends with common interests online (Boyd, 

2014; Ellison, Steinfield, & Lampe, 2006, 2007; Lieberman, 2013).  Some scholars suggest that 

different communication media support not only different types of communication purposes but 

also interaction with different people.  American college students’ social ties in face-to-face, 

instant messaging, and social network sites may differ (Subrahmanyam, Reich, Waechter, & 

Espinoza, 2008).  However, the numbers of communication channels between people grows as 

relationships develop (Yang, Brown, & Braun, 2013).  College students, especially females, use 
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Facebook as intermediate interaction platform in relationship development (Yang et al., 2013).  

Females in this study acquire background information about acquaintances—past postings and 

interaction with others, pictures, personal information on their pages, etc.—without 

embarrassment whereas males did not mention this type of sequence in focus groups.  When 

multiple communication platforms are available, people choose strategically depending on the 

content of message they want to communicate (Choi & Toma, 2014).  In the same study, face-to-

face support is preferred to all other channels, and this emphasizes the importance of social 

integration into a new environment like college campus.   

2.5. Mobility, transition, and communication technologies 

Increasing geographic mobility in many societies results in greater detachment from 

immediate social network and adjustment to new physical and social environments.  This likely 

increases stress and loneliness and thus puts emotional well-being at risk (Csíkszentmihályi, 

2013; Mikal, Rice, Abeyta, & DeVilbiss, 2013). Communication technologies, such as mobile 

phones and the Internet, have been integrated into our daily lives offering new ways of 

interpersonal communications beyond physical and temporal co-location.  As of December 2012, 

87% of American adults owned a cellphone and about half of them had a smartphone (Brenner, 

2013).  Two years later, 64% of American adults owned a smartphone; and it became 85% 

among ages 18-29 (Pew Research Center, 2015).  Thanks to smartphone technology and its 

prevalence, many people can access the Internet virtually anytime and anywhere—whether in 

private or public space.  Like the telephone overcame information access beyond proximity 

(Townsend, 2000), so have mobile communication technologies but to an even greater extent.  

Online communications can help the transition to a new environment by facilitating social 

support from both existing social networks even when far away plus facilitate connection with 
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new social networks (Mikal et al., 2013; Wright et al., 2013).  But, concerns have also been 

raised that strong connection to hometown networks can hinder creating new social ties.  The 

inherent comfort and reliance on existing friends and family may interfere with efforts to make 

new friends and build new networks when migrating to a new setting such as a college campus 

after leaving home. 

2.6. Emerging adulthood and millennial generation’s online communication 

Emerging adulthood or late adolescence (after high school to late 20s) is a transitional 

period both cognitively and socially (Arnett, 1998, 2000).  In addition to critical developmental 

changes, most American college freshmen transition from home to college (Fisher & Hood, 

1987; Wright et al., 2013), which leads to significant change in social networks (Ellison et al., 

2006).  The college transition process threatens some students’ psychological well-being, 

including elevated depression and sense of loneliness.  These psychological changes can also 

lower academic performance in college (DeRoma, Leach, & Leverett, 2009; Wei, Russell, & 

Zakalik, 2005). 

American college students spend more time on the Internet than the broader, college-age 

U.S. population (Jones, Johnson-Yale, Millermaier, & Perez, 2009).  Freshman college students 

spent 28 hours per week for online communication (e.g., email and instant messaging) and 14 

hours for non-communicative online activities (e.g., surfing and online games) (Cotten & 

Jelenewicz, 2006).  A quarter of 13-to-17-year-old American teens responded they were 

constantly online; and another half of them used the Internet several times a day (Lenhart, 2015).  

Ironically, loneliness increased with the degree of Internet use across countries; yet, social self-

efficacy was not correlated with Internet use among Turkish college students (Engelberg & 

Sjöberg, 2004; Esen, Aktas, & Tuncer, 2013; Kraut et al., 1998).  It is unclear whether loneliness 
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and Internet use have a causal relationship or if there are other factors underlying this relation.  

Additionally, adolescent social networking site users are more prone to depression because social 

acceptance and response from peers are more important in this developmental stage (see 

O'Keeffe et al., 2011 for review).   

2.7. Higher education settings 

Higher education settings are mainly for a community of similar intellectual and aged 

young adults together with faculty and staff members who share and support learning goals. 

Thus, they can be characterized as a parochial setting. Yet, most campus communities are almost 

as diverse as urban settings. Within a college campus, sub-settings differ in the degree of 

heterogeneity or publicness–for example, dormitory rooms are private, classrooms are parochial, 

and an auditorium accommodating public lectures can be in the public realm.  Freshman college 

students’ residence hall experience can affect a sense of belonging and retention.  It is 

recommend that freshmen should 1) be assigned to residence halls in a way that helps build a 

sense of community and 2) be encouraged to have face-to-face social interaction, especially early 

in the first semester (Braxton & McClendon, 2001).  Note that these guidelines were created 

before this social media plethora.  Dormitory dining halls function as public places more than 

other on-campus places.  Eating together is certainly a crucial process in building a sense of 

group membership or belonging, in building group culture, and in contributing to team 

performance (Alexander et al., 1977; Kniffin, Wansink, Devine, & Sobal, 2015; Rapoport, 

2005).  In Kniffin et al. (2015) study, firefighters cook for themselves and tend to mingle in the 

dining room even when not cooking.  This is different most college dormitory dining halls that 

are much larger, do not allow students to cook, and close after hours.  However, findings of this 

study can signify what communal eating can do to social integration process. 
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Eating itself is the primary activity in public restaurants or dining halls.  However, social 

norms in American society treat eating behavior as secondary (Goffman, 1963).  Perhaps the 

social norms of eating in public prioritize social interaction over eating.  For similar reason, 

solitary eaters in public often bring a book or newspaper as an alternative companion and/or as a 

shield from surrounding social interactions (Goffman, 1963).  Use of these materials when eating 

alone may delay or harm one’s group membership development.  It is important to recognize that 

students’ experiences in one sub-setting, such as a dormitory dining hall, could spill over to their 

behaviors in other sub-settings on-campus and influence the overall quality of their college life 

(Bronfenbrenner & Morris, 2006).   

2.8. Social network diversity and multiculturalism 

Social network diversity benefits physical and mental health (Cohen, 2004; Cohen, 

Doyle, Skoner, Rabin, & Gwaltney, 1997) as well as useful information through social 

connections, particularly weak ties—that are, acquaintances, neighbors, and colleagues vs. strong 

ties such as family and close friends (Granovetter, 1983).  A longitudinal study in a low-income 

English town found that despite significant benefits of strong neighborhood ties, their 

homogenous social network limited upward social mobility (MacDonald, Shildrick, Webster, & 

Simpson, 2005).  Similarly, American teens from low-income families more likely have the same 

friends across social media channels (Lenhart, 2015).   

Many organizations, including higher education institutions, promote multiculturalism.  

Diversity not only helps minority students’ transition to college but also is beneficial for majority 

students, future leadership and participation in increasing global and diverse societies (Howard-

Hamilton, Cuyjet, & Cooper, 2011; Locks, Hurtado, Bowman, & Oseguera, 2008).  Moreover, 

community diversity increases social tolerance, facilitates coping process, and promotes physical 
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and mental health (Cattell, Dines, Gesler, & Curtis, 2008; Cohen, 2004; Cohen, Brissette, 

Skoner, & Doyle, 2000; Lofland, 1998).  Yet, a recent study using train passengers reveals that 

greater percentage of ethnic out-group passengers increases passengers’ negative mood, which 

can lead to social withdrawal (Burrow & Hill, 2013).  Race may be more prominent in short-term 

exposure.  This may be the reason that institutional support for diversity is among the factors that 

promote minority college students’ academic achievement (Locks et al., 2008; Lundberg, 2010).   

A form of social capital—greater parent-child interaction—reduced teenagers’ high 

school dropout rates controlling for household income and parental education levels (J. S. 

Coleman, 1988).  In the same study, parents’ attendance at religious functions reinforced group-

level social capital that contributed to reducing their children’s drop-outs.  In this case, religion 

and children’s age were among commonality this group had.  Indeed, some commonality among 

members is essential in strong-tie building—whether demographic such as religion, income 

level, age, and race or lifestyle and interests including hobbies and taste (Gans, 1961).  In higher 

education settings, college students have similar life stage and intelligence levels, yet may differ 

in majors, interests, leisure, social classes, race, etc.  Gans (1961) argued homogeneity plays a 

more influential role in social cohesion among neighbors than functional distance—that is, the 

orientations and layouts of entries and pathways that influence casual encounters.  However, in 

college settings, physical proximity and abundant semi-public spaces may synergize with both 

longer-term encounters and compatible life stage and intelligence levels, which can reduce ethnic 

segregation and help social cohesion among students (Gladwell, 2006; Lieberman, 2013; Sinek, 

2014).   

Yet, physical proximity may not be sufficient.  To benefit from cultural diversity and 

multiculturalism, both majority and minority individuals need to make efforts to learn and adjust 
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to one other’s culture (H. L. K. Coleman, 1995).  Even though some studies suggest that age and 

social class homogeneity can help social integration across race in residential settings (Gans, 

1961; Gladwell, 2006), college dropout rates are significantly higher for students of color and 

those from lower social class backgrounds (Gonzalez, 2010).  Furthermore, diversity has mostly 

been investigated on a macro-level, and only few studies have looked into the micro-level, such 

as dining halls or cafeterias (Clack, Dixon, & Tredoux, 2005).   

2.9. Sense of belonging, social capital, and transition to college 

A sense of belonging in college is a primary indicator of students’ successful transition to 

college, both academically and socially, and influences retention rates (Hagerty, Lynch-sauer, 

Patusky, Bouwsema, & Collier, 1992; Locks et al., 2008; Pittman & Richmond, 2008).  Sense of 

belonging may be considered a component of  social capital—the sum of resources available 

through social interaction (Lin, 2001; Putnam, 2001).  Social capital can be at the individual 

level or group level (Portes, 2000).  While individual-level social capital benefits the person who 

makes investments on his or her own social capital, group-level social capital aids group 

members, not necessarily the person who invests (Lin, 1999).  An example of the latter is ‘eyes 

on the street’ (p.35) that can support neighborhood safety (Jacobs, 1961).  Parents can get 

information about education and their children’s behavior from other parents in the 

neighborhood.  Moreover, collective social capital can organize neighborhood quality 

improvement actions, particularly in impoverished neighborhoods, such as street cleaning and 

fighting against crimes (J. S. Coleman, 1988; Hampton, 2010).  Transition to college can benefit 

individual students as well as the whole campus community by holding individuals together and 

helping each other (Huysman & Wulf, 2004)—for example, keeping an eye on a stranger’s 

belongings in the library and reporting a peer’s severe psychological distress to a counselor.   
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Social capital and a sense of belong are closely related concepts.  I view social capital as 

a concept encompassing both strong and weak ties that contribute to a sense of belonging and a 

sense of group membership.  Retention rates are one of the key outcomes of college students’ 

successful adjustment on campus (Inkelas, Daver, Vogt, & Leonard, 2006; Locks et al., 2008).  

However, underrepresented minority (URM) students’ retention rates are lower than their 

counterpart’s.  Sixty percent of white students graduated from four-year colleges in the U.S.; 

however, only 40% of African American students graduated (Gonzalez, 2010).  Moreover, 

students with minority backgrounds (e.g., ethnicity, SES) may experience a more difficult 

transition compared to Anglo students that, in part, may reflect lower sense of belonging 

(Hurtado et al., 2007).   

Recent studies have shown that the effects of college students’ Internet use on social 

capital and academic achievement may depend on the situations and on what they do on screens 

(Shields & Kane, 2011; Valenzuela, Park, & Kee, 2009).  For example, when choosing to be 

online over opportunities for face-to-face interaction, one’s social capital may decrease whereas 

the same online activity in a dorm room may contribute to social capital (Resnick, 2002).  In 

addition, social support both from face-to-face and from Facebook interaction was associated 

with less depression among college students; yet, face-to-face communication showed greater 

negative correlation with depression symptoms than communication on Facebook did (Wright et 

al., 2013).  To date, no significant effects of undergraduates’ Internet use on GPA have been 

found (Shields & Kane, 2011).  Additionally, no studies have been identified that looked into 

college students’ Internet use and graduation rates or the role of technology use on minority 

students’ transition to college.    
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3. Research questions 

The present study focuses on college freshmen’s communication behavior in dining halls 

and their adjustment in college.  The two overarching inquiries are:  

I. How online communication influences freshman’s migration into a new campus 

environment when used in social settings.   

II. Whether and how contextual—physical, social, ambient and temporal—variables impact 

online-offline communication interplay; and  

As explained further below, dining halls were chosen because this they are among major 

social settings for new college students living on campus. It is important to keep in mind that the 

college transition experience is unfolding against a background of critical adult development 

when late adolescents are beginning to separate from their immediate families and often 

struggling with long-term personal and professional goals.  Dormitory dining halls facilitate 

face-to-face interaction, and their co-location helps students make acquaintances, and catch up 

with friends, whether planned in advance or not.  However, mobile technology—herein noted as 

screens—use in such settings may interfere with students’ local social capital development thus 

limit opportunities to diversify or broaden social networks.     

More specific questions this study attempts to answer are: 

 The roles of the dormitory dining halls in freshman’s adjustment  

 Freshman’s behavior patterns in the dining halls 

 The relationships among contextual factors—including social and physical 

environments—in the dining halls, freshman’s in-person interaction and screen use, and 

freshman’s college adjustment and mental health 

 The interactions between social and physical environments 
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 The associations between students’ screen use and academic achievement, sense of 

belonging, and mental health  

 The influence of underrepresented minority (URM) and other demographic backgrounds 

(e.g. first generation in college) on the above processes 

The primary focus of this study is to investigate the interplay of online and face-to-face 

communications in the specific settings they occur within rather than the effects of what students 

do or whom they are interacting with online or on the phone.  Because this is a new scholarly 

topic, the present study involved methodological triangulation, ranging from focus groups, 

interviews, anonymous Facebook posts, unstructured and structured observations, to surveys.  

Although retention rates are often used as outcomes in college transition studies, Cornell’s 

retention rates are very high compared national averages and thus were excluded in the present 

study.  The U.S. average retention rate of first-time freshman after the first year is 77.1% as of 

2010 (The National Center for Higher Education Management Systems), whereas Cornell’s 

freshman retention rate was 97% according to Cornell University’s information sheet about 

incoming class of 2016 (Cornell University, 2012).  In the same document, 93% of freshman in 

fall 2005 graduated within six years. 

4. Methods 

The present study employed sequential mixed methods.  Phase 1 explored the nature of 

the millennial generation’s technology use and college transitional process including focus 

groups, anonymous Internet postings, interviews, and unstructured observations.  Based on this 

qualitative exploration, observation forms and online surveys were developed and pilot-tested to 

document the college transition process and technology use patterns over the following fall 

semester in phase 2.  Phase 1 used convenience sampling and recruited participants who could be 
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reached easiest such as students in classrooms and through Cornell Dining.     

4.1. Settings  

The two dining halls where field observations were performed were located in the 

freshman residence hall cluster and away from upper year residence halls or off-campus 

restaurants.  Having no other primary dining options around, these two dining halls are almost 

exclusively used by Cornell freshmen.  Both archival data and reports by freshman dining hall 

cashiers who see students’ class status when swiping student cards upon entrance verify this 

claim.   

4.2. Interviews and focus groups (phase 1) 

Focus groups and interviewees consisted of freshmen, sophomores and student 

employees in the two freshmen dining complexes in the spring semester in 2013.  Participants 

either received a research participation credit or a small cash payment.  Focus groups were 

primarily to explore the nature of screen use and social behavior in the dining halls; and 

interviews intended to understand freshman’s adjustment process in college.  Each focus group 

included two or three students as the topic was highly relevant to their own experience thus had 

much to share.  Interviews and focus groups lasted about an hour.  Most questions asked about 

students’ experience in the first two semesters on campus including: 

i. Transition to college 

 When you were about to move to campus, what were you worried about? 

 What did you do when you were under stress or experiencing hardships during your 

freshman year? 

 How often do you talk to your parents, siblings, and high school friends? 



 

 

57 

 

 Where did you make friends?     

ii. Dormitory dining halls and eating together 

 Where did you meet the friends you have dinner with most often? 

 How did dining halls facilitate opportunities to make new friends during your first 

semester on campus?  If changed over the semester or the year, how did your 

interaction with peers change? 

 In what situations do you/ others use screens in dining halls?   

 What it feels like when dining alone? 

 What do solitary diners do? 

Qualitative data collected in phase 1 were coded using Atlas.ti software.  Initial analyses 

were reflected in the surveys and field observation forms.  Additional analyses will be performed 

at a later date to identify potential underlying explanations for relations uncovered between 

screen use and freshman adjustment to college.  For example, some potential issues to explore 

might include the meaning of dormitory dining halls, friend-making process, and where 

freshman sit when alone and why the location was chosen.   

4.3. Unstructured field observations (phase 1)  

I visited the dining halls several times for unstructured observations.  These were 1) to 

get a general sense of students’ screen use in dining halls, 2) to test if Goffman’s (1963) face 

theory—‘Single’s, ‘With’s, left-out ‘Single’s, which Humphreys (2005) documented in urban 

cafés—was applicable to dining hall settings, and 3) to refine observation methods.  

Observations sheets were pilot-tested several times at one of the two freshman dining halls 

during the summer.   
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4.4. Cornell University Confession posts on Facebook (phases 1 & 2) 

Cornell University Confession uses Google doc that allows anyone to post anonymously 

and is open to the public on Facebook (https://www.facebook.com/BigRedConfessions).  Dozens 

of posts showed up almost daily, and many of them were about romantic relationships and 

friendship, academic achievement matters, and opinions of any kind including struggles on 

campus.  Over 3,000 Facebook users subscribed to this site as of October, 2015.  These 

anonymous Facebook posts were not initially included in this study.  One of the focus groups 

started talking about some recent posts on the site, so I subscribed to the page during phase 1 and 

continued until the end of phase 2 data collection.  Relative posts were screen-captured. 

4.5. Online surveys (phase 2) 

The present study conducted online surveys in weeks 3, 8, 12 during the 15-week-long 

fall semester.  The survey weeks were selected based on student interviews in phase 1 and on the 

Cornell academic calendar to avoid exam periods.  As wave 2 was scheduled just after a short 

school break that ended Tuesday, all survey links were distributed Wednesday to Sunday to keep 

the waves consistent.  The participants received the link email on the same weekday throughout 

the semester.  Survey participants were actively recruited through in-person advertisement in the 

orientation events and in front of dining halls.  Additionally, three residence hall directors agreed 

to forward survey links to their residents.  Participants received an email reminder the night 

before that explained what the surveys were for and raffle prizes.  And then, an online survey 

link was sent out electronically shortly after dinner time.  Qualtrics web survey tool provided by 

Cornell was used.  The survey links were open each evening and closed early the following 

morning in order to control for the day of week.  Upon the completion of the survey, an instant 

lottery was drawn.  One out of ten (wave 1) or of five (waves 2 & 3) participants who completed 
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the survey received a prize—two movie tickets, a campus store gift card, or a campus cafeteria 

gift card (about $10 value).  Wave 1 participants were informed that there would be another 

lottery for those who submitted all three, and one out of twelve received a campus dining gift 

card ($25 value).   

The surveys primarily measured 1) students’ dining locations, 2) social environments at 

each meal, 3) activities on screen during each meal, 4) their sense of belonging to college, and 5) 

mental health (see appendix B for survey items).  The first three items focused on participants’ 

dining of the survey day for greater accuracy.  The second item—2) social environments—asked 

whom they ate with: friends, acquaintances, strangers, or no one allowing multiple answers.  The 

item 3) measured how many activities participants performed on screen during each meal 

including i) texting, ii) email, iii) social media, iv) music listening, v) homework or work, vi) 

checking the time, and vii) other.  The surveys might not measure how long students used 

screens at each meal at the end of the day.  Instead, cumulative screen use—how many out of the 

six activities (i~v and vii)—was assessed.  Checking-the-time was excluded in the cumulative 

measure because it would be equivalent to looking at a watch or a clock.  College transition 

process was measured using two scales: sense of belonging and mental health.  Potential 

moderators and demographic variables were examined. 

Sense of belonging portion was measured with an adapted 18-item, five-point Likert 

scale from the Psychological Sense of School Membership (PSSM; Goodenow, 1993, αT1=.875, 

αT3 = .884).  The original scale was developed for junior high school students but has been 

adapted for studies using college students (Pittman & Richmond, 2008).  An additional question 

asking whether they made many friends in the dining halls was included in the survey to measure 

if dining hall affords social networking.  Mental health was measured using a five-item, four-
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point Likert scale, MHI-5 (Mental Health Inventory, AUC (areas under curve) α = .739~.892) 

that was found to be compatible to other major mental health scales (Berwick et al., 1991).  

Demographic information—sex, race and other minorities, first-generation in college, and 

hometown or home country—was included.  Hometown was included because Cornell is a state 

school, thus has many in-state students.  In-state students likely had hometown friends on 

campus, met other in-coming students before matriculation, and had family nearby or visiting 

based on the findings in phase 1.   

4.6. Structured field observations (phase 2) 

Three undergraduate research assistants were recruited for field observations and trained 

in the field before the first week of the semester.  Cornell Dining granted the research team’s 

access to the dining halls until the end of the fall semester.  The goals of the observations were to 

identify 1) environmental attributes and 2) social environments associated with face-to-face 

interaction and screen use.  Nonreactive observations were performed ten meals a week during 

the first five weeks of the semester, about 6 students per meal.  Since focus group participants 

indicated meal patterns—for example, dining location and group—settled within the first month, 

the extensive observations during the initial five weeks intended to capture this early pattern 

development.  Based on our insight of freshmen’s dining behavior we gained during the initial 

few weeks of observations, the research assistants and I selected five meals—one breakfast, one 

lunch, and one dinner during the week; and one brunch and one dinner on weekend—and 10 

students on average per meal for the rest of the semester.  Day of week and time of day were 

randomly selected while keeping the numbers of mealtimes (e.g., breakfast, lunch) consistent.  

Observation time within mealtime varied randomly.   

Using disproportional stratified sampling, we selected students who were about to start a 
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meal given an observer’s location.  Students having a meal with parents or professors were 

excluded.  In addition, a time sampling method was used.  Unstructured observations in the 

spring semester and the summer sessions yielded insights of what to include in observation 

sheets.  Time samples needed to be as long as possible to capture diners’ behavior while staying 

unobtrusive.  Several students from an undergraduate-level summer-session course performed a 

few rounds of pilot tests of the sheets for research participation credits.  These students were 

instructed about what this study was about before going to the field.  In addition to filling out the 

sheets, they provided ideas about how to improve observation methods.  We chose 20-second-

long observations, every three minutes, up to nine times—about 25 minutes.  A copy of the 

observation form is included in Appendix A.  When a student left table for more food or 

beverage, associated time sample was left blank instead of waiting until return.   

This study obtained the architectural floor plans of the dining halls from Cornell.  The 

floor plans did not have furniture, casework or equipment information.  Therefore, I created 

furniture and equipment floor plans based on my field measurements.  At that time, one of the 

dining hall managers informed me that they planned a small renovation and table rearrangement 

between the summer sessions and the fall semester.  Once the dining halls re-opened for the fall 

semester, I updated the floor plans with the changes.  The observation sheets included the floor 

plans on the back side, and we marked where each observant sat on the floor plans.  The location 

of observed students were translated into multiple physical attributes including adjacency to a 

column or windows and table size and arrangement.  Lastly, sound and illumination levels were 

recorded at the beginning of each person’s observation using smartphone apps, LuxMeter and 

Decibel 10th.  Two of the research team members did not have a smartphone.  Therefore, the 

team shared one phone with the apps, which also eliminated the potential variability among 
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multiple phones.   

Observations data were downloaded into an Excel file and imported into statistical 

software to use HLM and logistic regression analyses.  Physical attributes and group 

characteristics were major explanatory variables to examine whether they were correlated with 

face-to-face interaction and screen use controlling for temporal and demographic variables.  

Permanent physical attributes—for instance corner locations or near window—were time-

invariant.  On the contrary, social dynamics and the length of stay were time-varying predictors.  

Therefore, HLM was used to analyze the effects of them properly.   

5. Qualitative data analysis results 

5.1. Interviews, focus groups, and Cornell Confessions 

Focus groups consisted of four freshman/ sophomore groups; three student-employee 

groups, primarily freshman, from the two freshman dining; and one student-manager group from 

one of the dining halls.  The student managers included a junior and two seniors who had worked 

in the dining halls since freshman year.  In addition, eight freshman or sophomore interviewees 

participated in the study.  Most participants were compensated with a research participation 

credit for their courses.  Some student-employees who did not have a course that accepted 

research credits received money equivalent to their hourly rate in the dining halls.  The student-

manager focus group participated without a compensation but volunteered on behalf of the 

campus dining group.  Each focus groups involved two or three participants.  Since the topic was 

relevant to their daily lives, the participants had much to share.  Focus groups carried on about an 

hour, and interviews lasted about 40 minutes.  All sessions were voice-recorded and transcribed 

into text for Atlas.ti analyses.  Additionally, among approximately 3,000 posts generated during 

the following fall semester, forty five were relevant including five from phase 1.  Cornell 
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Confessions page allows anonymous posts; yet, people reveal who they are when responding to 

the anonymous original posts.  Such responses were removed from the screen-captured posts 

prior to analyses.  

5.2. Migrating into a new environment 

Social integration was what students were most afraid of before moving to campus.  One 

student reported that she had requested a double room so that she could have someone to go to 

dinner with.  Some in-state students had known someone from their high school before moving 

to campus.  In addition, an in-state interviewee met a few incoming peers from her hometown on 

Facebook and then in person before moving to campus.  They formed a dinner group upon 

matriculation, which she stated removed the needs of social network building outside the dinner 

group during the first semester.  This could have occurred to other in-state students as well as 

international students.  Some international students also met in person or online before 

matriculation.  Therefore, survey analyses controlled for in-state and international student status.   

Although focus groups confirmed most freshman formed social circles within two to four 

weeks.  If one had not formed a social circle by then, it becomes harder to make new friends.  A 

confessor described her/his social struggles in the freshman year, “… Past a certain point in the 

year, I think people decided they already had friends and didn't need any more. I honestly don't 

think I'm doing anything wrong … I do have friends at Cornell, just not high quality 

relationships. …I'm sick of feeling socially lost. Any suggestions?” (June 15, 2013).  Another 

confessor, who revealed his sophomore status, wrote in week 10, “I was kind of antisocial during 

[orientation] week. I'm a shy guy and being in a new area makes me a little introverted. But 

because of my [antics] during [orientation] week I feel as though I've fallen into a death spiral of 

anti-socialness. It's hard to meet new people now …” (June 15, 2013).  However, successful 
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formation of a social circle does not mean a completely successful transition.  In week five, a 

Cornell Confession post was, "I have met a ton of ridiculously awesome people in the first short 

month of my freshman year. So why do I feel so f*cking alone?" (September 27, 2013).  

Furthermore, having close ties in freshman year does not guarantee working social capital 

throughout college.  A sophomore confessor posted, “I always dreamed of college, about the 

friends I would make, the experiences I would have. But I spent freshman year clinging to the 

past and was too afraid to get out there and meet people. Now I'm a sophomore and I only have 

one friend. I eat every meal alone. …” (November 8, 2013).  Yet, focus groups stated that they 

made more friends through common friends than with strangers.  Therefore, sophomore 

transition may become harder for those who did not make successful social transition. 

5.3. Campus diversity 

Most of them responded the campus community was much more diverse; yet, they did 

not feel it made their transition to college more difficult.  Most of phase 1 participants were non-

URMs, however.  Perhaps, majorities’ experience is like this: “I like the diversity here at 

Cornell. I never got the chance to interact with Muslims as much as I do here. Turns out they 

share most of our interests and some are funny and stylish (girls)” (October 29, 2013).  I was 

able to learn more about URMs from Cornell Confessions.  In week 8, a confessor posted, 

“There are a lot of black people here at Cornell who went to private schools (a few went to 

mine). … Likewise, you can tell what black people only got in due to affirmative action. … Not 

that most black people avoid interacting with white people -but I've always noticed a ‘tension,’ 

or maybe a ‘fear’ of the unknown. … But I've noticed that the many of the black people who are 

joining frats and sororities (and there’s [A LOT] more of them now than 4 years ago) seem to 

have either went to private school, grew up in a suburb, or - for lack of a better phrase, are 
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‘white-washed’ (I realize this term is incorrect, since you can't really attribute someone’s 

character to the color of their skin, but rather, where they grew up) …" (October 16, 2013).  

URM students with other minority backgrounds (e.g. low-income, first-generation-in-college) 

perceive additional barriers from affluent URMs on a daily basis and may experience greater 

struggles.  In week 10, another wrote, “I dream of being a white, straight, blonde-haired, blue-

eyed male, born into a rich and prestigious family on the east coast. I wish I was born into the 

Kennedy or Bush families. I don't want to be black, poor, and gay anymore. I hate my life.” 

(November 8, 2013).  Some also indicated their peers’ assumption about affirmative action and 

underestimation of URMs’ academic performance.  After this point, several other confessors 

wrote about racism and racial identity.   

5.4. Dormitory dining halls 

Students reported the dormitory dining halls were still ‘go-to places’ for socialization on 

campus.  Dormitory-organized group dinner upon arrival alleviated their worry about not having 

a dining peer.  Many of the interviewees indicated that they formed a ‘dinner group’ early in the 

fall semester within 2~4 weeks, often from their dorm floors or suites, which was consistent with 

previous studies (Braxton & McClendon, 2001; Gladwell, 2006; Lieberman, 2013).  Two 

participants from the dining halls indicated they made friends with strangers in the dining halls; 

yet this was not common for other students.  It was more common to make friends through 

mutual friends than to become friends with strangers in the dining halls.   

5.5. Dining alone 

Freshmen students viewed eating alone in a dining hall very negatively.  Some of the 

sophomores mentioned that they had learned it’s not a big deal when they had to.  Two 

sophomores admitted that they snacked in their dorm room or had pizza delivered instead of 
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going to a dining hall alone.  Most responded they became ok with eating alone compared to 

their first few weeks on campus.  However, eating alone in the dining halls remains something to 

avoid.   

One of these snacking students, who was a sophomore, exclaimed, “Eating by yourself is 

… a ‘social taboo’.”  Some of confessions described their social isolation with eating alone.  “I 

haven't eaten a meal with the company of one or more people in ages. I don't mind eating alone 

... I even go to dining halls at less congested times so I won't have to sit next to strangers. I guess 

it's just me, my phone, and my computer.”  Off-peak time and greater likelihood of screen use 

were confirmed in the focus groups.  In addition, this is consistent with Single vs. With typology 

in public space that Goffman’s (1963) proposed.  Goffman pointed out that people have negative 

impression about Single’s in public space as if the Single’s were not good enough to be with 

someone.  Therefore, Single’s tend to make a legitimate excuse to be there alone such as reading 

a newspaper.  Single and With are used throughout the paper indicating one’s social 

environments in the dining halls.  When I asked about dining alone in the dining halls, the most 

common response was that it was ‘awkward.’  A sophomore recalled that she called her mother 

at breakfast everyday so that she had someone to be with even though she was making crunching 

sound eating cereals rather than conversing most of time.  Student dining hall managers and 

employees confirmed that solo diners were more likely to use their mobile phones.  Single’s 

more likely came during off-peak hours—either very early or late—or chose the less-busy dining 

hall between the two.  A student even proposed a designated area for Single’s in which they 

could dine with less discomfort than eating alone in the middle of With’s or perhaps converse 

with other Single’s.   
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5.6. Social support and social media 

Eating together is one common form of social support from peers.  A sophomore, who 

indicated his suite mates were his dinner group for the whole semester, said, “(My suite mates) 

always ate together.  We ate dinner together pretty much every day at the same time, same table 

basically. … [We] wouldn’t let each other eat alone for the most part.”  Students also sought 

social support from hometown networks from family, not friends initially speculated.  Another 

sophomore described her transition saying “Mainly, I called my siblings 24/7.  I am sure they got 

so sick of me. … They definitely saved me. … I was desperate for ‘someone is listening to me.’”  

She also asked her older siblings how they managed their college transition.  A freshman texted 

her twin sister all the time seeking emotional support.  On the other hand, interviewees’ felt 

discouraged to reach out to friends for social support because their high school friends showed 

off their college life online such as posting pictures of having a good time with new friends.  

Two students mentioned their hometown friends, who were in California or in Canada, attending 

different schools, did not understand their struggles on the Cornell campus.  

Even focus groups and interviewees stated they reached out to their family, on-campus 

support is also important.  A freshman confessor summarized his initial semester on the 

Confessions page, “I can't believe I'm officially done with my first semester here. This school 

tore me up into little pieces and I can't wait to get home.  Despite that however, I am so 

incredibly grateful to be here. Over and over I've been told I couldn't do it and yet here I am. 

Cornell has taught me a lot of important things. …  [Friends] are SO important, no matter how 

supportive family is, they don't fully understand your struggle nor are they here to provide 

comfort when needed. …” (December 20, 2013).  This post supports face-to-face interaction’s 

stronger association with less depression (Wright et al., 2013) and greater preference when in 
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need of emotional support (Choi & Toma, 2014).  The following section reports survey results. 

6. Survey results and discussion 

6.1. Survey participants 

Two hundred thirteen freshman students completed at least one of three online surveys 

(152 participants in wave 1, 119 in wave 2, 121 in wave 3).  As attrition is common in 

longitudinal survey studies, we recruited more participants after wave 1.  We lost 62 and 43 

students from the sample and added 29 and 32 participants in waves 2 and 3, respectively.  Sixty 

two of them completed all three waves.  Additional 55 students completed two of the three 

surveys, and 13 of them completed waves 1 and 3 but missed wave 2.  Demographic variables 

included gender, race, first-generation-in-college, in-state versus out-state, and international 

versus domestic.  The survey participants included 129 females (61%), 76 males (36%), and the 

eight who either did not report or indicated ‘other.’  Forty-six students (22%) were 

underrepresented minorities (URM) including black, Hispanic, Native American, and Native 

Hawaiian.  The survey sample is described in Table 3.2.   

Table 3.2. Sample and population descriptive statistics 

Variables Sample (%) Population (%) 

Females 61% 50.8% 

Underrepresented minorities (URM) 22% 22.1% 

In-state 31% 30.2% 

International 6% 10.8% 

First generation in college 13% 12.1% 

Total number 213 3,282 

    

Freshman dining halls are close to residence halls, across a bridge from classrooms, about 

.5~1 mile away.  During observations, many students grabbed breakfast and left instead of eating 

in the dining hall.  Both freshman dining halls are located away from classrooms, thus not many 
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ate lunch in the freshman dining hall.  Dorm room, other campus dining hall, and other locations 

(e.g. classroom) were most frequent breakfast locations; and campus cafeteria or café and other 

campus dining halls were most frequent lunch locations.  No survey participant indicated they 

had breakfast or lunch in the freshman dining hall.  Therefore, the following analyses focus on 

environmental and behavioral factors during dinner.   

Figure 3.1. Place holder for a diagram of analyses 

 

Hierarchical linear model (HLM) was employed for survey analyses using IBM SPSS 

Statistics 23.  Explanatory variables included dining location, social environments and screen 

use.  Screen use was tested both as a dichotomous variable (i.e. screen use versus not) and as a 

continuous variable equal to the number of screen activities performed during each meal using 

six activities (phone calls, text messages, email, social media, homework, other activities than 

time-checking).  Outcome variables tested were mental health, sense of belonging, screen use, 

and academic achievement.  The first three of them were examined both as outcome and 

explanatory variables because 1) they varied with other explanatory variables and 2) academic 
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achievement was collected after the other outcome variables were measured.  Figure 3.1 

illustrates the structure of survey data analyses.  Demographic information including gender, 

ethnicity, hometown, and first-generation in college were controlled in survey data analysis.  In-

state versus out-of-state and domestic versus international were controlled for because in-states 

and international students more likely had formed social ties before entering college through 

social network sites.  Similarly, some international students would have met before matriculation 

online or in-person.  Survey respondents’ GPAs were added to the dataset as an outcome 

variable.  All models were simplified until all predictor and control variables reached 

significance (p<.05). 

First, whether dinner in the dormitory dining hall was associated with behavioral and 

psychological variables was tested.  Then, social environment and screen use were examined 

using only those who had dinner in the dining hall.  Lastly, the associations among sense of 

belonging, mental health, and academic achievement were investigated using all survey 

participants.   

6.2. Initial explorations of survey outcome variables 

Screen use was coded in two ways—first, whether screens were used or not 

(dichotomous) for any activities other than checking time and second, how many activities were 

performed on screens during the meal (cumulative, possible min: 0, max: 6).  Both variables are 

used as independent and as dependent variables in analyses as described below. 

First, correlations among outcome variables were examined (Table 3.3).  Then, growth 

curve models of sense of belonging, mental health, and cumulative screen use were tested using 

the level 1 time factor (Table 3.4).  When survey wave was treated as a continuous variable, 

mental health was marginally quadratic.  Sense of belonging and screen use did not have linear 
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or quadratic growth patterns over time.  When wave was considered categorical, it was 

insignificant in the base models of all three outcomes but revealed the effects of other predictor 

variables better.  Therefore, wave was treated as categorical throughout the analyses.  For 

example, the sense of belonging of an individual k at time point i would be:  

Level 1: belongingik = βok  +  β1k(waveik)  +  εik 

Level 2: βok = γ00 + ζ0k 

  β1k = γ10 + ζ1k 

γ00 is parameter intercept, and γ10 is the parameter differences among waves.  βok and βok 

are the intercept and the wave coefficient of the individual k; εik, ζ0k and ζ1k are the deviations 

from the population intercept and wave coefficient.   

Table 3.3 Means and standard errors of sense of belonging, mental health, and cumulative screen 
activities. 

Variable 
Mean 
(SD) 

Correlation 

1 2 3 4 5 6 7 8 9 10 

1. Belong1 
3.695 

(0.522) 
1 .654** .652** .676** .532** .592** .109 .165 .145 .053 

2. Belong2 
3.693 

(0.591) 
 1 .782** .503** .591** .665** -.126 .117 .123 .121 

3. Belong3 
3.693 

(0.478) 
  1 .554** .523** .547** -.105 .085 .134 .409** 

4. Mental1 
2.997 
(.504) 

   1 .579** .650** .052 -.130 .190 .004 

5. Mental2 
2.908 
(.518) 

    1 .705** -.069 -.023 .107 .025 

6. Mental3 
2.962 
(.490) 

     1 .066 .053 .190* .252** 

7. Screen1 
1.205 

(1.240) 
      1 .334** .431** -.295** 

8. Screen2 
1.140 

(1.177) 
       1 .474** -.065 

9. Screen3 
1.053 

(1.211) 
        1 -.009 

10. GPA1 
3.376 
(.563) 

         1 

Note. The numbers after variable names indicate time units.  For example, Belong1 is sense of belonging 
measure in wave 1, and GPA1 is GPAs in semester 1.  *p<.05, **p<.01 (2-tailed). 
 

In addition, logistic regression was used for the binomial screen use outcome.  A type of 

logistic regression, generalized estimating equation (GEE), is suitable for repeated measures of a 
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categorical event—screen use, in this case.  Denoting the probability of screen use for an 

individual k’s screen use at time point i is: p(screenik), GEE estimates log-odds, the natural log 

value of the odds of an event, p/(1-p).  The null initial growth model for an individual k’s at time 

point i is: 

logit(screenik) = ln [p(screenik) / {1 – p(screenik)}]  

 = βok + β1k(waveik) + εik 

Lastly, academic achievement analyses used the same multilevel model as the one for 

sense of belonging described above but used semester as the time unit.  Unlike the survey 

measures of daily behavior and psychological adjustments of the past week, GPAs assess 

students’ learning during the semester after all surveys were complete.  GPAs increased over five 

semesters largely in a linear manner (semester estimate=.013, SE=.006, p=.024, CI=.002, .023).  

Therefore, semester was treated as continuous.  To test whether GPA has quadratic growth 

pattern, (semesterij)*(semesterij) was initially included but omitted due to its insignificance.  

Accordingly, estimated academic achievement for individual k at semester j: 

Level 1: GPAjk = βok + β1k(semesterjk) + εjk 

Level 2: βok = γ00 + ζ0k 

     β1k = γ10 + ζ1k 

Table 3.4. Unconditional growth models of survey outcomes.   

Variable Parameter β SE df Sig. 
95% Confidence interval (CI) 

Lower Bound Upper Bound 

Sense of belonging Intercept 3.683** .043 361.935 .000 3.598 3.768 

Wave 1 -.006 .044 241.496 .893 -.093 .081 

Wave 2 -.016 .045 224.454 .718 -.105 .072 

Mental health Intercept 2.951** .042 357.891 .000 2.869 3.034 

Wave 1 .050 .044 235.302 .255 -.036 .136 

Wave 2 -.042 .045 217.685 .347 -.130 .046 

Binomial screen use  Intercept .223 .186 1 .230 -.142 .588 

 Wave 1 .372 .227 1 .101 -.073 .816 

 Wave 2 .347 .246 1 .157 -.134 .829 

Cumulative screen Intercept 1.088** .109 348.493 .000 .873 1.303 
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activities Wave 1 .139 .132 242.497 .291 -.120 .399 

Wave 2 .080 .137 227.990 .560 -.190 .350 

Academic 
achievement 

Intercept 3.373** .038 210.547 .000 3.297 3.449 

Semester .013* .006 207.886 .024 .002 .023 

Note: The reference level of wave was wave 3.  Parameters for binomial screen use are log-odds.  *p<.05, 
**p<.01. 
 

6.3. Dinner in the dormitory dining hall 

The majority of survey participants had dinner in one of the two freshman dining halls 

(65.8% in wave 1; 72.7% in wave 2; and 58.4% in wave 3).  Phase 1 revealed that freshman 

students ate dinner in other locations more often later in the initial semester such as fraternity or 

sorority houses they were interested in joining, which helps explain the decreased percentage of 

dining hall visitors.   

Because most outcome variables except GPA were measured with explanatory variables 

up to three times, time-varying mixed models were used.  Among demographic variables, 

underrepresented minority (URM) consistently interacted with predictor variables.  Therefore, 

the interaction terms with predictor variables were included in the following models.  URM does 

not vary across time and thus has only an individual k indicator but no wave or semester 

indicator.  Other demographic variables including first-generation-in-college, international, in-

state (NY State), and the survey day of week were controlled.  All insignificant variables were 

removed in the final models.  The time-varying mixed model for the sense of belonging for 

individual k at wave i is:  

Level 1: belongingik = βok +  β1k(waveik)  +  εik 

Level 2: βok = γ00 + γ01(locationik) + γ02(URMk) + γ03(locationik)(URMk) + ζ0k  

         β1k = γ10 + γ11(locationik) + γ12(URMk) + γ13(locationik)(URMk) + ζ1k 

i. Sense of belonging 

Neither dinner location nor URM had a main effect, but they interacted on sense of 
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belonging.  URMs who ate dinner in the freshman dining halls reported lower sense of belonging 

(β=-.281, SE=.125, p=.025, 95% CI=-.526, -.035).  No effects of wave were found.  The results 

are shown in Table 3.5. 

Table 3.5. The association between freshman students’ having dinner in the dormitory dining hall and their 
sense of belonging to college community. 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.523 .101 261.463 .000 3.324 3.722 

DiningHall .105 .064 271.900 .099 -.020 .230 

URM .118 .116 304.309 .308 -.109 .345 

Dining hall * URM -.281* .125 284.028 .025 -.526 -.035 

Note. The reference level of wave was wave 3.  *p<.05 
 

ii. Mental health 

Mental health was examined using the same initial model as above.  Having dinner in the 

dormitory dining hall was initially associated with better mental health, but this vanished in the 

final model.  URM and mental health were not associated, controlling for demographic variables.   

iii. Screen use 

The proportions of screen users among URMs and among non-URMs are statistically 

equivalent (Table 3.6).  Therefore, binomial screen use was independent from URM. 

Table 3.6. The numbers and percentages of screen users vs. non-users among underrepresented 
minorities (URM) and among non-URMs by wave, and independent t-test results between the two 
racial groups 

Wave Category URM Non-URM Sig. 

Wave 1 Screen users 19   (70%) 66  (63%)  

 Non-users 8  (30%) 38  (37%) .507 

 Total 27 (100%) 104 (100%)  

Wave 2 Screen users 12  (57%) 55  (65%)  

 Non-users 9  (43%) 30  (35%) .524 

 Total 21 (100%) 85 (100%)  

Wave 3 Screen users 14  (54%) 48  (56%)  

 Non-users 12  (46%) 38  (44%) .861 

 Total 26 (100%) 86 (100%)  
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To test the association between dining location and binomial screen use, the generalized 

estimating equation (GEE) was used. 

logit (screenik) = ln [p(screenik) / {1 – p(screenik)}]  

= βok  +  β1k(waveik)  +  β2k(locationik) + β3k(locationik)(waveik) + 

β4k(URMk) + β5k(URMk)(waveik) + β6k(locationik)(URMk) + 

β7k(locationik)(URMk)(waveik) + εik 

The odds of screen use in the dining hall was initially greater than other settings, but it 

became insignificant while finalizing the model.  Dinner location was also irrelevant to 

cumulative screen activities.  Among screen activities, texting was the most common screen 

activity across settings (M=.44, SD=.50).  About a quarter of survey participants indicated they 

used social media (M=.26, SD=.44) or email (M=.26, SD=.44).  Additionally, music listening 

was not common (M=.05, SD=.21), especially in the dining halls (Table 3.7).   

Table 3.7. The percentage of screen users for each screen activity in the freshman dining halls, in non-
dining-hall settings, and across settings (overall) 

Screen activity Freshman dining hall Non-dining-hall All locations 

Text messaging 51% 24% 45% 

Social media 30% 18% 27% 

Email 27% 24% 27% 

Work/ study 1% 17% 4% 

Music listening 3% 14% 5% 

Other screen use 8% 14% 9% 

Binomial screen use  66% 55% 63% 

 

The present study tested the associations between dinner location and two screen 

activities, texting and social media use.  These activities appeared potentially primary motivators 

of screen use in the dining hall settings based on unstructured observations in phase 1.  As they 

were binomial, GEE was employed.  Dining location was not associated with social media use 

but linked to texting (β=1.103, SE=.331, p=.001, CI=.455, 1.751).  Note that the odds vary 

exponentially as logit estimates log values of the parameter coefficients.  The odds of texting vs. 
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not in the dining halls was e^(1.103)=3.01 times the odds in other non-dining-hall settings.  No 

interaction with URM was found (Table 3.8). 

Table 3.8. Log-odds of texting in the freshman dining halls compared to other non-dining hall settings. 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

(Intercept) -1.078** .299 1 .000 -1.663 -.492 

DiningHall 1.103** .331 1 .001 .455 1.751 

Note. Wave 3 is the reference level of wave.  *p<.05 
 

iv. Discussion  

Despite the presence of ubiquitous social places believed to support college students’ 

adjustment in college, they may not lead to the expected benefits.  Prior research suggests 

college dormitory design and close proximity to peers help social integration among college 

students (Gladwell, 2006; Lieberman, 2013).  Multiple focus group participants confirmed that 

the dormitory dining halls were their daily social hubs and important to their social integration 

consistent with previous research (Alexander et al., 1977; Rapoport, 2005).  In addition, the 

institution’s efforts for social cohesion—such as organized group dinner—were helpful based on 

phase 1.  Dining together may require efforts for organization as the focus group participant who 

described daily dinner with his suite mates.  On the other hand, the survey results suggest that 

eating dinner in the dormitory dining hall may be psychologically harder for URM students in 

the beginning of the initial semester.  Over time, this became irrelevant to non-URMs’ sense of 

belonging.  Dinner in the dining hall was not linked to freshman’s mental health.  

Screen use did not differ between the dining halls and non-dining-hall settings.  However, 

texting was more frequent in the dining halls while social media visits were not relevant to 

dining locations.  In the unstructured observations in phase 1, Single’s often appeared to text 

while waiting for peers.  Such students not only paid little attention to the surrounding but also 

appeared protective as if they were with someone.  It is unknown in this survey whether diners 
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texted to coordinate meeting someone in the dining hall or conversed with others whom the 

diners did not expect to meet immediately.  This section surveyed dinner locations and screen 

use in relation to freshman’s college adjustment.  As the focus of this study is dining hall 

settings, the next section looks further into the associations between social environments in the 

dormitory dining halls and the outcome variables.   

6.4. Social environments 

Social environments were initially tested in two dimensions: 1) Single versus With and 2) 

the degrees of friendship at dinner table—friend, acquaintance, stranger, and no one.  For the 

latter, the strongest friendship at the meal was used.  For instance, if one reported a meal with a 

friend and a stranger, this meal was marked as ‘with friend.’  As Table 3.9 shows below, having 

dinner with a stranger was rare.  Furthermore, URMs with an acquaintance were also insufficient 

to be an independent category.  Therefore, the following analyses used Single vs. With using 

only those who had dinner in the freshman dining hall. 

Table 3.9. The numbers friendship at dinner table among underrepresented minorities (URM) and among 
non-URMs by wave 

 Strongest social tie at dinner table URM Non-URM Total 

Wave 1 None (Single) 5 13  

 Stranger 1 2  

 Acquaintance 3 12  

 Friend 18 78  

 Sum 27 105 132 

Wave 2 None (Single) 4 20  

 Stranger 1 1  

 Acquaintance 2 9  

 Friend 14 57  

 Sum 21 87 108 

Wave 3 None (Single) 5 15  

 Stranger 0 1  

 Acquaintance 1 4  

 Friend 20 66  

 Sum 26 86 112 

 



 

 

78 

 

i. Sense of belonging 

Eating dinner alone in the dining hall had no main effect, controlling for demographic 

variables.  However, underrepresented minority (URM) students’ having dinner alone in wave 1 

reported lower sense of belonging (β=-.920, SE=.397, p=.022, CI=-1.705, -.134) compared to 

those who had dinner with peers in the 1–5 scale (Figure 3.2).  This association disappeared by 

wave 2 (Table 3.10).     

Figure 3.2. Social environment in the dining halls and sense of belonging in wave 1 

 
Table 3.10. The associations between social environments in the dining hall and sense of belonging. 

Parameter Β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.735** .066 225.574 .000 3.605 3.865 

[Wave=1] 8.196296E-5 .071 132.110 .999 -.140 .140 

[Wave=2] -.003 .073 121.259 .966 -.148 .141 

URM -.094 .147 229.847 .523 -.384 .196 

URM * [Wave=1] -.010 .175 138.368 .953 -.357 .336 

URM * [Wave=2] -.096 .178 147.610 .591 -.448 .256 

Single -.100 .170 170.282 .556 -.435 .235 

Single * [Wave=1] .119 .241 153.122 .623 -.357 .594 

Single * [Wave=2] .143 .195 135.873 .463 -.242 .528 

Single * URM -.100 .335 208.592 .765 -.761 .561 

Single * URM * [Wave=1] -.920* .397 133.370 .022 -1.705 -.134 

Single * URM * [Wave=2] .463 .512 229.308 .368 -.547 1.472 

Note. Wave 3 is the reference level for wave.  *p<.05 
 

ii. Mental health 

Single in the dining hall did not differ in mental health or interact with URM compared to 
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With’s in the dining hall.   

iii. Screen use 

Eating alone in the dining hall did not have a main effect on the odds of screen use but 

interacted with timing.  Single’s odds of screen use in wave 2 was e^2.571=13 times With’s 

(β=2.571, SE=1.325, p=.052, CI=-.025, 5.167).  Furthermore, Single interacted with URM and 

wave.  URM singles’ odds of screen use increased by 232% compared to non-URM Single’s or 

With’s (β=1.200, p=.000).  URM did not have a main effect or interaction with wave.  The 

results are shown in Table 3.11.  Cumulative screen activities in the dining halls were tested 

using the time-varying mixed model.  Approximately one more screen activity was reported 

among Single’s in wave 2 compared to Single’s other waves or to With’s across waves (β=1.067, 

SE=.451, p=.019, CI=.177, 1.958).  Single was not associated with either texting or social media. 

Table 3.11.  Log-odds of screen use in the freshman dining hall by social environments. 

 Binomial screen use Cumulative screen activities 

Parameter β SE df Sig. 
95% CI 

β SE df Sig. 
95% CI 

Lower Upper Lower Upper 

Intercept .795* .322 1 .014 .164 1.426 1.171** .146 224.564 .000 .883 1.459 

[Wave=1] -.203 .346 1 .557 -.881 .475 .055 .171 156.171 .747 -.283 .394 

[Wave=2] -.374 .413 1 .365 -1.183 .435 -.173 .180 148.318 .338 -.528 .182 

URM -.795 .661 1 .229 -2.091 .501       

URM * [Wave=1] 1.589 .9099 1 .081 -.194 3.372       

URM * [Wave=2] .556 .9270 1 .549 -1.261 2.373       

Single -.507 .829 1 .541 -2.132 1.117 -.047 .365 203.519 .898 -.767 .673 

Single * [Wave=1] -.490 1.268 1 .699 -2.975 1.995 .205 .495 159.681 .679 -.772 1.183 

Single * [Wave=2] 2.571 1.325 1 .052 -.025 5.167 1.067* .451 166.427 .019 .177 1.958 

Single * URM 1.200** .  .000 . .       

Single * URM * 
[Wave=1] 

-1.589** . 1 .000 . .       

Single * URM * 
[Wave=2] 

25.120 . . . . .       

Note: Wave 3 is the reference level of wave.  *p<.05, **<.01 
 

iv. Academic achievement 

Because Single and academic achievement used different time units—wave and 

semester—, time-varying mixed model is not appropriate.  Instead, the growth curve model of 
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GPA was tested using the mean incidence of being Single in the dining halls.  Focusing on social 

environments in the dining halls, this study excluded Single vs. With in other settings from 

calculating mean Single values.  Due to limiting to the dining hall settings and to attrition, there 

is possibility that the mean values exaggerated the likelihood of being a Single in the dining hall.  

However, there seems no better method than this.  The mean value was .150 (SD .334).  The 

initial HLM model for GPA estimation for individual k at semester j was: 

Level 1: GPAjk = βok + β1k(semesterjk) + εjk 

Level 2: βok = γ00 + γ01(Single.avgk) + γ02(URMk) + γ03(Single.avgk)(URMk) + ζ0k 

β1k = γ10 + γ11(Single.avgk) + γ12(URMk) + γ13(Single.avgk)(URMk) + ζ1k 

As the mean values are included, it was treated as a time-invariant variable and wave 

indicator i was omitted.  Mean Single in the dining halls was not associated with GPAs.   

v. Discussion  

Social environments were influential only among URMs, and the associations varied by 

wave.  Sense of belonging is a primary indicator of successful transition to college (Hagerty et 

al., 1992; Locks et al., 2008; Pittman & Richmond, 2008); and URMs likely have lower sense of 

belonging (Hurtado et al., 2007).  In the present study, URM did not have a main effect but 

interacted with Single and wave.  URM Single’s sense of belonging was lower only in wave 1.  

This is consistent with qualitative work in phase 1 that incoming freshman students were afraid 

of dining alone in the beginning but became ok with it later.  However, it was not expected to 

affect only URM’s sense of belonging.  If the racial diversity’s negative effects on train 

passengers’ mood is applicable in the dining hall settings (Burrow & Hill, 2013), URMs would 

be the ones affected.  If such situations make URMs more vulnerable, and dining alone may 

manifest their vulnerability lowering their sense of belonging, especially early in the initial 
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semester. 

URMs’ screen use varied more by wave and by social environments.  Lastly, Single vs. 

With was not related to texting or social media use.  Even if college students might prioritize 

screen communication over face-to-face interaction if receiving a text (Humphreys, 2005) and 

more people used texting in the dining halls than other non-dining hall settings based on this 

survey, college students also think it is rude to do so when with others (Turkle, 2015).  However, 

this survey was not able to distinguish texting when momentarily Single or from Single 

throughout the meal, which could result in no texting difference between the two.  In the 

following section, screen use is tested in relation to sense of belonging and mental health.     

6.5. Screen use 

This section tested the relations between college transition and screen use in the dining 

halls including binomial and cumulative screen use measures, texting, and social media use.   

i. Sense of belonging 

The binomial screen use measure was not related to freshman’s sense of belonging 

controlling for demographic variables.  Students’ sense of belonging increased with cumulative 

screen activities (β=.070, SE=.027, p=.011, CI=-.016, .124).  Underrepresented minorities’ 

(URMs) stated lower sense of belonging (β=-.331, SE=.153, p=.032, CI=-.634, -.028).  The 

results are shown in Table 3.12.  Texting was initially linked to greater sense of belonging 

without interacting with URM or wave; however, it became insignificant in the final model.  

Social media use was also initially associated with greater sense of belonging in wave 1 (Figure 

3.3) but became insignificant in the final model. 
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Figure 3.3. The association between cumulative screen use in the dining hall and sense of belonging in 
wave 1.  The possible maximum screen activities is six, but five was the maximum reported screen 
activities. 

 
Table 3.12. The association between cumulative screen use in the dining hall and sense of belonging. 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.637** .072 225.538 .000 3.496 3.778 

[Wave=1] .009 .069 133.272 .899 -.129 .146 

[Wave=2] .009 .070 127.204 .893 -.129 .148 

Screen.Cum .070* .027 215.876 .011 .016 .124 

URM -.067 .139 227.099 .628 -.341 .206 

URM * [Wave=1] -.331* .153 125.119 .032 -.634 -.028 

URM * [Wave=2] .001 .173 160.362 .994 -.341 .343 

Note. Wave 3 is the reference level for wave.  
  

ii. Mental health 

Screen use did not have a main effect but interacted with URM and wave on mental 

health.  URMs’ mental health was lower (β=-.572, SE=.188, p=.003, CI=-.943, -.202), but this 

held true only in wave 3 taking into account its interaction with timing (Table 3.13).  On the 

contrary, URMs’ screen use was associated with better mental health (β=.688, SE=.244, p=.005, 

CI=.206, 1.170).  However, URMs’ screen use in waves 1 (β=-.895, SE=.341, p=.009, CI=-

1.568, -.223) and 2 (β=-.826, SE=.351, p=.020, CI=-1.519, -.133) reversed this positive 

association to negative; yet, the differences were smaller.  In wave 3, URM screen users’ mental 

health was 1.199 point greater in the 1-5 scale than URM non-screen users (Figure 3.4).  Non-
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URMs did not differ between screen users and non-users.   

Figure 3.4. The interaction between underrepresented minority (URM) and binomial screen use in the 
dormitory dining halls on freshman’s mental health in wave 3 (week 12) using the estimated values 
from the hierarchical linear modeling analyses controlling for demographic variables. 

 

Table 3.13. The associations between screen use (binomial & cumulative) in the dining hall and mental 
health. 

 Binomial screen use Cumulative screen activities 

Parameter β SE df Sig. 
95% CI 

β SE df Sig. 
95% CI 

Lower Upper Lower Upper 

Intercept 3.107** .100 195.730 .000 2.911 3.304 3.097** .088 198.520 .000 2.923 3.270 

[Wave=1] -.108 .114 136.193 .346 -.333 .117 -.084 .098 132.211 .392 -.279 .110 

[Wave=2] -.136 .121 137.827 .267 -.376 .105 -.131 .104 136.152 .210 -.336 .075 

URM -.572** .188 211.636 .003 -.943 -.202 -.524** .179 216.472 .004 -.876 -.172 

URM * [Wave=1] .561* .259 135.494 .032 .049 1.073 .424 .216 124.134 .052 -.004 .853 

URM * [Wave=2] .580* .248 131.344 .021 .090 1.071 .550* .230 136.115 .018 .094 1.005 

Screen -.061 .119 174.445 .611 -.296 .175 -.038 .058 174.126 .511 -.152 .076 

Screen * [Wave=1] .090 .144 147.915 .531 -.194 .374 .049 .066 158.964 .461 -.087 .179 

Screen * [Wave=2] .073 .152 148.046 .630 -.227 .374 .054 .067 136.240 .423 -.079 .187 

Screen * URM .688** .244 187.950 .005 .205 1.170 .289** .106 198.564 .007 .080 .499 

Screen * URM * 
[Wave=1] 

-.895** .341 161.510 .009 -1.568 -.223 -.340* .135 161.679 .013 -.607 -.073 

Screen * URM * 
[Wave=2] 

-.826* .351 194.669 .020 -1.519 -.133 -.382* .182 218.531 .037 -.741 -.023 

Note: Wave 3 is the reference level of wave.  *p<.05, **<.01 
 

The cumulative screen activity measure generated similar results.  URMs’ one additional 

screen activity was linked to .289 point increase (1-5 scale) of mental health (β=.289, SE=.106, 

p=.007, CI=.080, .499).  The reverse interaction effects were also found in waves 1 (β=-.340, 

SE=.135, p=.013, SE=-.607, .073) and 2 (β=-.382, .182, p=.037, CI=-.741, -.023).  This means 
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that URM screen use did not make a significant difference with one or two activities; but the gap 

increased with cumulative screen activities lowering URM screen users’ mental health. 

Texting initially interacted with URM and wave but became insignificant.  Social media, 

on the other hand, had no main effects but interacted with URM and wave.  URM’s texting or 

social media use was associated with better mental health (β=.804, SE=.257, p=.016, CI=.086, 

.818) but only later in the semester due to its interaction with URM and wave (Tables 3.14 & 

Figure 3.5).   

Figure 3.5. The relationship of social media use and sense of belong between underrepresented minority 
(URM) and non-URM students in wave 1 (week 3) using the estimated values from the hierarchical 
linear modeling analyses controlling for demographic variables. 

 
Table 3.14. The association between social media use in the dining hall and mental health 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.089** .073 211.940 .000 2.945 3.233 

[WaveC=1] -.035 .081 135.990 .668 -.196 .126 

[WaveC=2] -.066 .086 148.296 .440 -.236 .103 

SocialMedia -.096 .117 170.056 .410 -.327 .134 

SocialMedia * [Wave=1] -.004 .148 162.961 .977 -.297 .289 

SocialMedia * [Wave=2] -.030 .152 146.044 .842 -.330 .270 

URM -.438** .152 219.304 .004 -.737 -.139 

URM * [Wave=1] .300 .175 138.483 .089 -.046 .647 

URM * [Wave=2] .452* .185 143.609 .016 .086 .818 

SocialMedia * URM .804** .257 205.318 .002 .298 1.310 

SocialMedia * URM * [Wave=1] -.996* .416 190.805 .018 -1.816 -.176 

SocialMedia * URM * [Wave=2] -1.514** .437 222.359 .001 -2.376 -.653 

Note: Wave 3 is the reference level of wave.  *p<.05, **<.01 
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iii. Academic achievement 

Similar to the previous Social environments section, mean screen use in the dining halls 

was used in the GPA growth curve model.  Screen.bi.avgk denotes the mean of binomial screen 

use in the dining halls for individual k (M=.685, SD=.427).  Screen use in other settings were 

excluded.  Academic achievement for individual k in semester j was estimated:  

Level 1: GPAjk = βok + β1k(semesterjk) + εjk 

Level 2: βok = γ00 + γ01(screen.bi.avgk) + γ02(URMk) + γ03(screen.bi.avgk)(URMk) + ζ0k 

β1k = γ10 + γ11(screen.bi.avgk) + γ12(URMk) + γ13(screen.bi.avgk)(URMk) + ζ1k 

In the same manner, mean cumulative screen activities (M=1.257, SD=1.075), mean 

texting (M=.539, SD=.472), and mean social media use (M=.308, SD=.416) in the dining hall 

were tested in the GPA growth curve model.  Mean binomial screen use analyses initially 

resulted in similar results as mean cumulative screen activities as shown in Table 3.15 but were 

marginal.  Mean cumulative screen measure results revealed that one additional screen activity 

was linked with -.124 point drop in GPA (β=-.124, SE=.045, p=.006, CI=-.212, -.039).  This 

diminished over the semesters (β=.018, SE=.007, p=.010, CI=.004, .031).  URMs’ academic 

achievement was lower (β=-.639, SE=.180, p=.001, CI=-.995, -.282).  Interestingly, URMs’ 

screen use mitigated this disadvantage.  One additional screen activity was associated with a .236 

point increase in GPA (β=.236, SE=110, p=.033, CI=.020, .453).  This association also decreased 

over the semesters (β=-.033, SE=.017, p=.049, CI=-.066, -.000).  Table 3.15 and Figure 3.6 show 

the results.   

Table 3.15. The associations between mean cumulative screen use in the dining hall with GPAs. 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.598** .073 144.497 .000 3.454 3.742 

semester -.010 .011 143.759 .346 -.032 .011 
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Screen.Cum.Avg -.124** .045 144.564 .006 -.212 -.039 

Screen..Cum.Avg * Semester .018* .007 143.778 .010 .004 .031 

URM -.639** .180 145.034 .001 -.995 -.282 

URM * Semester .035 .027 144.595 .210 -.020 .089 

Screen.Cum.Avg * URM .236* .110 144.836 .033 .020 .453 

Screen.Cum.Avg * URM * 
Semester 

-.033* .017 144.833 .049 -.066 -.000 

Note: *p<.05, **<.01 
 

Figure 3.6. The estimated GPAs among screen users (2 screen activities) and among non-users between 
underrepresented minority (URM) and non-URM students based on the estimated values from the 
hierarchical linear modeling analyses controlling for demographic variables. 

 
Texting was also initially significant in the same direction of mean cumulative screen 

activities but only marginally.  Mean social media use had a negative main effect on GPAs (β=-

.345, SE=.113, p=.003, CI=-.568, -.123) and positively interacted with semester (β=.037, 

SE=.113, p=.022, CI=.005, .069).  URM’s GPAs were lower (β=-.501, SE=.111, p=.000, CI=-

.720, -.282); however, their social media use nearly cancelled out this association (β=.477, 

SE=.232, p=.041, CI=.019, .935).  Table 3.16 shows the results.   

Table 3.16. The associations between screen use in the dining hall and GPAs. 

Parameter Β SE df Sig. 
95% Confidence Interval 

Lower bound Lower bound 

Intercept 3.558** .058 157.089 .000 3.443 3.673 

semester -.001 .008 145.633 .867 -.018 .015 

SocialMeida.Avg -.345** .113 155.393 .003 -.568 -.123 

SocialMedai.Avg * Semester .037* .016 145.636 .022 .005 .069 

URM -.501** .111 144.099 .000 -.720 -.282 

SocialMeida.Avg * URM .477* .232 144.177 .041 .019 .935 

Note: *p<.05, **<.01 
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iv. Discussion  

Sense of belonging increased with the cumulative screen activities during dinner in the 

dining halls regardless of underrepresented minority (URM).  Even though the cumulative screen 

activities did not directly measure how long one’s screen use was, it could signify the duration of 

screen use.  Therefore, the cumulative measure may better render one’s screen use in the dining 

halls.  This could explain the discrepancy in which only the cumulative measure, not the 

binomial measure, was linked to sense of belonging.  Some scholars have emphasized the 

importance of communal eating (Alexander et al., 1977; Kniffin et al., 2015; Rapoport, 2005) 

noting concern about one’s decreased engagement with surroundings when using a screen or 

having a screen nearby (Humphreys, 2005; Lofland, 1998; Misra et al., 2016; Przybylski & 

Weinstein, 2016).  Other scholars, particularly in communication field, however, suggest social 

media may have positive effects on social network building and mental health (Ellison et al., 

2007; Hampton, 2010).  The present study suggests that the associations between screen use and 

integration into a new environment can vary by physical contexts and individual factors.  While 

URMs reported lower mental health, URM screen users stated better mental health.  This is a 

novel finding and raises some potential important issues.  Given the time-varying nature of the 

measures, it is not appropriate to conclude screen use ‘caused’ the results even though the results 

showed a consistent pattern of URM screen users’ better social adjustment on campus and 

mental health.  Moreover, social media use and social relationship appears to depend on temporal 

parameters and whether the individual is a member of the majority community or 

underrepresented. 

Neither binomial nor cumulative screen measures had main effects on mental health; but 

both interacted with URM and waves.  Mental health was largely equivalent among screen users 
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and non-users regardless of URM in waves 1 and 2.  However, in wave 3, URM screen users 

reported significantly greater mental health compared to URM non-screen-users (Figure 3.6).  

Furthermore, both texting and social media use were linked to better mental health particularly in 

wave 3.  This association was not found among non-URMs.  Note that URMs’ screen use in the 

dining hall led to lower sense of belonging in wave 1 and better mental health in wave 3. Focus 

group participants indicated they formed close social circles within 2 to 4 weeks.  It is plausible 

that screen use in wave 1 was a means of escape from a stressful situation or coping with stress 

for URMs but might so later in the initial semester.  Instead, for those who do not have sufficient 

on-campus ties, screens and social media can provide social support from away (Mikal et al., 

2013; Wright et al., 2013) even if this behavior could limit face-to-face opportunities they might 

had (Goffman, 1963).  

Furthermore, the associations between screen use and academic achievement were tested 

in terms of nature of screen use in new daily social settings.  Non-URMs’ screen activities in the 

dining hall were associated with lower GPA.  We know screen use in classrooms can lead to 

multitasking and harm learning (Cumiskey & Ling, 2015; Resnick, 2002; Turkle, 2011, 2015), 

but it is not known if academic achievement is linked to screen use in non-classroom settings.  

Even though the bioecological model suggests carryover effects to different settings 

(Bronfenbrenner & Morris, 2006), it appears less convincing to link screen use in up to three 

dinner occasions in the initial semester to academic achievement weeks or months later.  A 

possible explanation is that cumulative screen activities in the dining hall gage students’ habitual 

screen use.  This explanation is more convincing considering that binomial screen use was not 

associated with GPAs.  Social media use in the dining halls resulted in similar associations to the 

results of cumulative screen activities.   
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Earlier in this paper, URMs who had dinner in the dining hall reported lower sense of 

belonging even though focus groups revealed the dining halls were important in their social 

transition.  But the screen use in the dining halls was associated with better mental health in this 

section.  If screens were a means of escape from an uncomfortable situation for URMs, screen 

use may increase their psychological well-being immediately but delay their college transition on 

the flip side.  A prior study found no associations between undergraduates’ Internet use and 

academic performance (Shields & Kane, 2011).  In the present study, cumulative screen 

activities in the dining hall was associated with lower GPAs among non-URMs but with higher 

GPAs among URMs.  However, the GPA gap within URM and non-URM decreased over the 

semesters, which signifies the initial gap could result from unidentified variables.  Alternatively, 

this could reflect regression to the mean.   

Contextual variables are interlinked on human well-being.  This section provides some 

insights of screen use and physical settings with unexpected interaction with URM.  The 

following section tests the associations among social, physical, individual contexts as well as 

freshman’s screen use in the dining halls. 

6.6. Screen use x Social environments 

Survey participants’ screen use during dinner in the dining hall and their social 

environment were tested together for their interaction effects.  The growth curve model for the 

sense of belonging for individual k at wave i is:  

Level 1: belongingik = βok  +  β1k(waveik)  +  εik 

Level 2: βok = γ00 + γ01(screenik) + γ02(Singleik) + γ03(URMk) + γ04(screenik)(Singleik) + 

γ05(screenik)(URMk) + γ06(Singleik)(URMk) + ζ0k  

              β1k = γ10 + γ11(screenik) + γ12(Singleik) + γ13(URMk) + γ14(screenik)(Singleik) + 
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γ15(screenik)(URMk) + γ16(Singleik)(URMk) + ζ1k 

The three-way interaction of screen, social and URM and its four-way interaction with 

wave were initially explored.  However, in most cases, these interactions were insignificant and 

removed from the model.  Binomial and cumulative screen use measures resulted in similar 

results.  Therefore, this paper discusses the results of binomial screen use measure but includes 

the results of cumulative screen activities measure for archival purpose. 

i. Sense of belonging 

Single vs. With, screen use, and underrepresented minority (URM) had no main effects.  

Both Single and screen use in the dining hall interacted with URM but only in wave 1.  URM 

Single’s sense of belonging in wave 1 (β=-1.078, SE=.306, p=.001, CI=-1.681, -.475) and so was 

UMR screen users’ in wave 1 (β=-.600, SE=.255, p=.019, CI=-1.102, -.097).  This means that 

URMs’ sense of belonging to college campus may depend both on the social environments and 

on screen use in the dining hall.  In addition, screen use and social environments did not interact.  

Therefore, URM Single’s who used a screen during dinner reported significantly low sense of 

belonging.  Figure 3.7 and Table 3.17 show the results. 

Figure 3.7. The interaction between URM and Single on sense of belonging 
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Table 3.17. The associations between Single vs. With and screen use in the dining hall on sense of 
belonging. 

 Binomial screen use Cumulative screen activities 

Parameter β SE df Sig. 
95% CI 

β SE df Sig. 
95% CI 

Lower Upper Lower Upper 

Intercept 3.738** .071 306.482 .000 3.598 3.878 3.709** .064 309.689 .000 3.582 3.836 

[Wave=1] -.106 .083 187.761 .200 -.269 .057 -.093 .071 178.772 .189 -.233 .046 

[Wave=2] -.040 .086 181.119 .644 -.210 .130 -.067 .073 172.964 .357 -.212 .077 

URM -.180 .147 314.029 .223 -.470 .110 -.197 .139 314.950 .155 -.470 .075 

URM * [Wave=1] .343 .197 213.894 .084 -.046 .731 .241 .159 184.906 .132 -.073 .554 

URM * [Wave=2] .137 .173 174.696 .429 -.204 .479 .228 .154 177.308 .141 -.076 .532 

Single -.170 .110 223.141 .124 -.387 .047 -.176 .109 214.198 .108 -.391 .039 

Single * [Wave=1] .222 .165 220.840 .180 -.103 .547 .190 .163 210.116 .244 -.131 .510 

Single * [Wave=2] .092 .140 183.672 .513 -.185 .369 .037 .140 179.070 .791 -.239 .313 

Single * URM .114 .245 297.697 .641 -.368 .597 .118 .243 288.499 .628 -.361 .597 

Single * URM * 
[Wave=1] 

-1.078** .306 219.856 .001 -1.681 -.475 -1.018** .301 210.304 .001 -1.612 -.424 

Single * URM * 
[Wave=2] 

-.0683 .362 299.242 .852 -.780 .645 -.094 .3682 301.016 .798 -.819 .6303 

Screen -.017 .085 229.205 .838 -.185 .151 .016 .038 215.607 .667 -.059 .091 

Screen * [Wave=1] .210 .108 201.502 .054 -.004 .424 .099* .046 196.808 .034 .007 .190 

Screen * [Wave=2] .014 .118 192.220 .904 -.219 .248 .041 .048 172.562 .394 -.054 .135 

Screen * URM .229 .180 242.452 .204 -.125 .583 .118 .073 287.223 .107 -.026 .261 

Screen * URM * 
[Wave=1] 

-.600* .255 239.368 .019 -1.102 -.097 -.258** .094 224.177 .007 -.443 -.072 

Screen * URM * 
[Wave=2] 

-.102 .253 213.225 .687 -.600 .396 -.106 .108 227.028 .326 -.320 .107 

Note: Wave 3 was the reference level. *p<.05, **<.01 
 

On the contrary, texting in the dining halls was linked to greater sense of belonging 

(β=.124, SE=.053, p=.021, CI=.019, .229) without interacting with wave or URM.  URM 

Single’s reported lower sense of belonging in wave 1 (β=-1.000, SE=.306, p=.001, CI=-1.604, -

.396), which is consistent with the results in the Social environments section earlier in this paper 

(Table 3.18).   

Table 3.18. The associations between screen use in the dining hall and sense of belonging. 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.599** .090 263.139 .000 3.423 3.776 

[Wave=1] -.018 .058 190.891 .760 -.132 .096 

[Wave=2] -.056 .059 178.139 .347 -.173 .061 

URM -.054 .117 306.639 .643 -.284 .176 

URM * [Wave=1] -.047 .122 187.493 .699 -.289 .194 

URM * [Wave=2] .144 .127 175.682 .258 -.107 .395 

Single -.168 .111 218.965 .129 -.386 .049 
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Single * [Wave=1] .256 .166 216.716 .124 -.071 .583 

Single * [Wave=2] .120 .137 180.077 .383 -.150 .389 

Texting .124* .053 295.387 .021 .019 .229 

Single * URM .072 .246 292.135 .771 -.412 .556 

Single * URM * [Wave=1] -1.000** .306 213.565 .001 -1.604 -.396 

Single * URM * [Wave=2] -.145 .360 306.011 .687 -.854 .563 

Note: *p<.05, **<.01 
 

When social media use and Single vs. With were tested together, social media use was 

linked to greater sense of belonging (β=.239, SE=.113, p=.036, CI=.016, .463) while URM 

Single’s was lower (β=-.935, SE=.300, p=.002, CI=-1.526, -.344), both only in wave 1.  Social 

media and Single had did not interact on sense of belonging (Table 3.19). 

Table 3.19. The associations between screen use in the dining hall and GPAs. 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.718** .060 317.857 .000 3.601 3.836 

[Wave=1] -.044 .062 182.827 .483 -.166 .079 

[Wave=2] -.057 .065 177.196 .379 -.185 .071 

URM -.048 .117 307.218 .680 -.279 .182 

URM * [Wave=1] -.024 .119 181.361 .840 -.259 .211 

URM * [Wave=2] .161 .125 172.568 .197 -.085 .407 

Single -.155 .108 207.426 .153 -.368 .058 

Single * [Wave=1] .149 .163 207.412 .360 -.171 .469 

Single * [Wave=2] .079 .133 173.547 .555 -.184 .342 

SocialMedia .013 .085 232.478 .878 -.154 .180 

SocialMedia * [Wave=1] .239* .113 219.379 .036 .016 .463 

SocialMedia * [Wave=2] .102 .111 183.124 .358 -.117 .321 

Single * URM .083 .243 285.494 .732 -.395 .561 

Single * URM * [Wave=1] -.935** .300 207.069 .002 -1.526 -.344 

Single * URM * [Wave=2] -.164 .357 303.707 .646 -.867 .538 

Note: *p<.05, **<.01 

ii. Mental health 

The same initial model for sense of belonging was used for mental health.  Neither Single 

nor screen use had a main effect, but they interacted on mental health.  URMs’ mental health was 

lower in wave 3 whereas URM screen users’ was higher in the same wave.  However, the 

interactions among the binomial screen use, URM, and wave were cancelled out by URM and its 

interaction with wave, leaving URM non-screen users’ mental health lower than others.  See 

Figure 3.8 and Table 3.20 for the results.  On the other hand, Single screen-users in wave 1 
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considerably lower mental health (β=-1.082, SE=.424, p=.011, CI=-1.918, -.246).  The 

cumulative screen activities initially resulted in similar patterns, but the associations were 

statistically marginal.  Single and texting were also only marginally associated.  When social 

media and Single were tested, Single became insignificant; thus the results were the same as in 

Table 3.14.   

Figure 3.8. The interaction between URM, Single, and screen use on mental health 

 
 

Table 3.20. The associations between screen use and Single vs. With in the dining hall on mental health. 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.152** .100 168.288 .000 2.953 3.350 

[Wave=1] -.157 .114 116.789 .171 -.382 .068 

[Wave=2] -.127 .121 119.142 .296 -.366 .113 

Single -.265 .222 203.622 .234 -.703 .173 

Single * [Wave=1] .254 .303 192.543 .403 -.344 .852 

Single * [Wave=2] -.882 .456 174.210 .055 -1.782 .017 

Screen.Bi -.100 .120 150.565 .403 -.337 .136 

Screen.Bi * [Wave=1] .173 .143 131.414 .229 -.110 .456 

Screen.Bi * [Wave=2] .075 .156 135.514 .631 -.233 .383 

URM -.628** .180 203.032 .001 -.982 -.273 

URM * [Wave=1] .617* .259 128.401 .019 .105 1.129 

URM * [Wave=2] .523* .234 114.030 .027 .059 .987 

Single * Screen.Bi  .251 .282 192.204 .374 -.305 .807 

Single * Screen.Bi * [Wave=1] -1.082* .424 201.650 .011 -1.918 -.246 

Single * Screen.Bi *  [Wave=2] .892 .498 169.604 .075 -.091 1.876 

Screen.Bi * URM .766** .235 176.698 .001 .302 1.229 

Screen.Bi * URM * [Wave=1] -.842* .332 143.728 .012 -1.498 -.186 

Screen.Bi * URM * [Wave=2] -.795* .336 180.138 .019 -1.457 -.133 

Note: *p<.05, **<.01 
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iii. Academic achievement 

Consistent with Single and screen use in the previous sections, mean Single and mean 

screen use were used to estimate survey participants’ academic achievement next five semesters.  

The initial model for academic achievement for individual k in semester j is: 

Level 1: GPAjk = βok + β1k(semesterjk) + εjk 

Level 2: βok = γ00 + γ01(Single.avgk) + γ02(screen.bi.avgk) + γ03(URMk) + 

γ04(Single.avgik)(screen.bi.avgk) + γ05(Single.avgik)(URMk) + 

γ06(screen.bi.avgik)(URMk) + ζ0k 

β1k = γ10 + γ11(Single.avgk) + γ12(screen.bi.avgk) + γ13(URMk) + 

γ14(Single.avgik)(screen.bi.avgk) + γ15(Single.avgik)(URMk) + 

γ16(screen.bi.avgik)(URMk) + ζ1k 

Mean Single became largely insignificant when screen use was included.  Therefore, the 

results were the same as the results of screen use and academic achievement in the previous 

section (Tables 3.15-16).   

iv. Discussion  

The results indicated that eating dinner alone and screen use in the dining hall have 

additive effects, undermining URMs’ sense of belonging early in the initial semester even though 

URM With’s with no screen use likely had greater sense of belonging.  The decrease in sense of 

belonging by more than 1 point in the 1–5 scale is considerable.  This association is consistent 

with previous studies on Single in public space (Goffman, 1963; Humphreys, 2005) and on 

URM’s struggle on campus (Gonzalez, 2010).  These two did not interact resulting in additive 

effects.  However, these associations disappeared later in the semester.  URM non-screen users’ 

low mental health in wave 3 could indicate their social transition was less successful compared 
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to majority students.  Texting, on the other hand, was related to greater sense of belonging 

regardless of race.  Although this study did not measure, it is possible that texting was more for 

communicating with college peers rather than their hometown ties.  Social media did not interact 

with Single, but it had a positive effect on sense of belonging in wave 2 independent of URM.  

Facebook and perhaps other social media are often the first platform to connect with peers.  

Therefore, similar to texting, social media use may expose students to on-campus peers more 

than other screen activities. 

This study expected an interaction between social environments and screen use.  

However, the only significant interaction found was between binomial screen use and Single on 

mental health in wave 1.  The magnitude of the interaction of more than 1 point in the 1–5 scale 

is large.  Note that Single and screen use had no main effects.  Single’s screen users may be a 

symptom of their vulnerability, rather than the cause of delayed college transition, as similar 

effects were found among URM Single’s.  Another possibility is that repeated solo diner may 

lead to social isolation, a stressor (Cohen, 2004; Thoits, 1995).  Frequent Single in the dinning 

hall could harm their mental health.  This may explain the timing difference between Single 

URMs’ associations with lower sense of belonging (wave 1) and with lower mental health (wave 

3). 

Academic achievement was not affected by the the interaction of Single and screen use.  

Similar to the previous Social environments section, mean Single was not associated with GPAs.  

As mentioned earlier, linking up to three dinner occasions to long-term academic achievement 

may not be reliable due to the small number of waves.  Instead, this may mean the effects of 

habitual screen use.  The following two sections investigate the relationships among sense of 

belonging, mental health, and academic achievement.   



 

 

96 

 

6.7. Sense of belonging 

The association between sense of belonging and other outcomes can be evaluated without 

dining hall behavior.  Therefore, all participants’ responses were included regardless of dining 

locations.  The sample mean was 3.668 (SD=.485).  The mean of underrepresented minority 

(URM) students’ 3.633 (SD=.519).  It was slightly lower than their counterpart’s, 3.678 

(SD=.475)s but not statistically different.   

i. Mental health 

Sense of belonging and mental health could be two indicators of successful college 

transition, not necessarily low sense of belonging ‘caused’ low mental health.  Not surprisingly, 

these two are correlated (r=.676, .591, .547 in waves 1, 2, 3, respectively).  Figure 3.9 illustrates 

sense of belonging and mental health using those who answered all three surveys.  The 

correlation values were higher in this subsample.   

Figure 3.9. Sense of belonging and mental health during freshman’s initial semester using a subsample of 
participants who completed all three online waves.   

 

Time-varying method was used to test the relationship between sense of belonging and 

mental health.  The initial model was:  

Level 1: mentalik = βok  +  β1k(waveik)  +  εik 

Level 2: βok = γ00 + γ01(belongingik) + γ02(URMk) + γ03(belongingik)(URMk) + ζ0k  
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               β1k = γ10 + γ11(belongingik) + γ12(URMk) + γ13(belongingik)(URMk) + ζ1k 

Controlling for demographic variables, the higher sense of belonging, the better mental 

health (β=.447, SE=.050, p=.000, CI=.349, .544).  Underrepresented minority (URM) students’ 

mental health was lower (β=-.732, SE=.349, p=.037, CI=-1.418, -.046); but their greater sense of 

belonging could buffer this disadvantage (β=.198, SE=.094, p=.037, CI=.012, .383).  See Figure 

3.10 and Table 3.21 for the results.   

Figure 3.10. The interaction between sense of belonging and URM on mental health 

 
 

Table 3.21. The associations of sense of belonging with mental health. 

Parameter β SE df Sig. 

95% Confidence Interval 

Lower bound Upper bound 

Intercept 1.430** .193322 323.514 .000 1.049937 1.810590 

Belong .447** .050 322.375 .000 .349 .544 

URM -.732* .349 279.429 .037 -1.418 -.046 

Belong * URM .198* .094 282.053 .037 .012 .383 

Note: *p<.05, **p<.01 
 

No growth patterns over the waves were found.  Therefore, the means of sense of 

belonging and mental health were used for correlation tests.  Another advantage of this approach 

is that attrition is not of a concern.  These means were highly correlated with individual wave 

measures (e.g., mean mental health and mental health waves 1,2,3), all of which had correlation 

coefficients greater than .900 (p=.000).  The means of sense of belonging and mental health were 

moderately correlated (r=.657, p=.000, N=.206). 
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ii. Academic achievement 

To test the relationship between sense of belonging and academic achievement, the mean 

of sense of belonging (Belongingk) was used for two reasons.  First, the time units of sense of 

belonging and GPA are different: wave in the initial semester versus five semesters.  Second, no 

growth pattern of sense of belonging was identified during the initial semester.  Using the mean 

can maximize sample size.  The growth curve model for the academic achievement for 

individual k at semester j is: 

Level 1: GPAjk = βok  +  β1k(semesterjk)  +  εjk 

Level 2: βok = γ00 + γ01(belong.avgk) + γ02(URMk) + γ03(belong.avgk)(URMk) + ζ0k  

               β1k = γ10 + γ11(belong.avgk) + γ12(URMk) + γ13(belong.avgk)(URMk) + ζ1k 

Controlling for demographic variables, mean sense of belonging was not associated with 

academic achievement but interacted with URM.  URMs’ GPAs were lower (β=-1.585, SE=.543, 

p=.004, CI=-2.656, -.514); however, they could benefit from high sense of belonging reducing 

the academic performance gap (URM*belong.avg, β=.360, SE=.147, p=.015, CI=.070, .650).  

Figure 3.11 and Table 3.22 show the results. 

Figure 3.11. The interaction between sense of belonging and URM on academic achievement 
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Table 3.22. The associations of sense of belonging with mental health and academic achievement (GPA). 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.233** .278 197.437 .000 2.685 3.781 

Belong.avg .071 .075 197.318 .346 -.077 .218 

URM -1.585** .543 198.349 .004 -2.656 -.514 

Belong.avg * URM .360* .147 197.853 .015 .070 .650 

Note: *p<.05, **p<.01 
 

iii. Discussion  

Sense of belonging and mental health were positively correlated.  This is not surprising as 

sense of belonging is a fundamental human need (Maslow, 1943).  In addition, it is an indicator 

of successful college transition (Hagerty et al., 1992; Locks et al., 2008; Pittman & Richmond, 

2008).  URMs’ higher sense of belonging is linked to better mental health and greater GPA.  The 

slopes of URM’s and non-URM’s sense of belonging predicting mental health met at 3.697 out 

of 5.0.  The slopes estimating GPA met at 4.4 sense-of-belonging score.  This means URMs’ 

mental health was not necessarily worse than their peers if their sense of belonging is about 

average even though their academic achievement may be lower.  Note that sense of belonging 

was correlated with mental health and academic achievement, not a causal relationship because 

successful academic performance could boost the other two outcomes even before students 

received initial semester GPAs.  

6.8. Mental health 

The relationship between mental health in the initial semester and long-term academic 

achievement was tested using the same model as the one for sense of belonging.  The mean of 

average mental health was 2.963 (SD .475).  Similar to sense of belonging, underrepresented 

minority (URM) students’ mean average mental health (M=2.934, SD=.535) was slightly lower 

than their counterpart’s (M=2.971, SD=.456), but the t-test was not significant. 
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i. Academic achievement 

The mean of mental health had no main or growth effect on survey participants’ GPAs, 

controlling for demographic variables.  URM students’ higher mental health was associated with 

greater GPA increase; yet this association was only marginally significant.     

7. Observation results and discussions 

7.1. Observation sample characteristics 

Eight-hundred-thirty-two students’ behaviors and surrounding environments were 

observed, and 4,948 time samples collected.  It was not uncommon that diners leaving the table 

for more food or drink during meals.  They typically came back to the table before the next 

observation sample started.  When this occurred, the time samples in which the diners were away 

were left blank.  Therefore, the number of time samples documented (4,948) were smaller than 

the actual number of time samples associated with the observed diners.  This was to capture 

potential behavioral patterns during the meal.  Yet, Figure 3.12 uses the number of collected time 

samples and offers insight into how long diners stayed for each meal.  The number of time 

samples observed decreased during meals with equivalent slopes except on Sunday brunch 

(noted as ‘brunch’ in the figures) which showed a longer dining pattern.  The researcher and 

three research assistants, who had been trained in the field, conducted the observations.  Inter-

rater reliability was tested if observations were consistent among the team members.  Cohen’s 

kappa statistics was conducted late in the observation semester among three of the team members 

(Table 3.23).  Physical variables were coded after observations using the floor plans and coding 

maps; therefore, inter-rater reliability test was not necessary.  The team’s inter-rater reliability 

was high enough to consider equivalent except the degree of eating (Table 3.23).  Eating was 

coded 0 (not eating) to 3 (active eating).  Due to its insufficient correlation coefficient, it was 
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treated as a binomial variable.  Two of the outcomes—screen share and other offline activities—

were of less frequency and did not occur during the inter-rater reliability test.  However, as other 

measures were reliable, these two were assumed the same. 

Figure 3.12. Distribution of time samples collected by meal type and during meal 

 
 

Table 3.23.  Inter-rater reliability test results.  The degree of eating (0~3) was too low, therefore binomial 
eating (Eating.Bi) measure was used. 

  Raters 1 & 2 Raters 1 & 3 Raters 2 &3 

Social environment Group size 1.000 1.000 1.000 

 Social density .485 .650 .615 

Behavioral outcomes Screen use .656 .540 .589 

 Screen share n/a* n/a* n/a* 

 Face-to-face interaction .644 .627 .918 

 People watching .473 .458 .471 

 Other offline activities n/a* n/a* n/a* 

Control variables Eating (0~3) .439 .223 .231 

 Eating.Bi (binomial) .631 .716 .716 

 Earphone use 1.000 1.000 1.000 

Note. *n/a: screen share and other offline activities did not occur during this session. 
 

7.2. Initial explorations of observation outcome variables 

The outcomes of interest consisted of screen use and non-screen activities.  Screen use 

was categorized into two forms: i) screen use: how long a person used his or her own screen, 

including phone call, and ii) screen share: how long the person shared a screen with a peer.  If a 

shared screen belonged to the observed person’s peer, the duration was recorded only as screen 
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share, not as screen use.  The unit of both measures was second (0 to 20 seconds per sample).  

Non-screen activities included: iii) face-to-face interaction, iv) people watching, and v) other 

offline activities.  For iii) face-to-face interaction, with whom they conversed was recorded: with 

a peer at the same table, with next table, or with a passerby. However, the latter two were of low 

frequency.  Therefore, face-to-face interaction indicates only how much one was engaged in in-

person interaction in a 0~3 scale regardless of with whom.  While the duration of screen use was 

easily counted with how long one gazed at the screen, face-to-face interaction was often subtle.  

Diners could attend to conversation at the table while eating or when slicing food.  In such 

situations, we considered face-to-face interaction as present.  Its values indicated how long the 

interaction persisted from 0, no interaction to 3, more than two thirds of the sample.  The next 

outcome, iv) people watching was one’s attention to surrounding social and physical 

environments.  One’s passive engagement with the environments beyond the dining table but 

within the dining halls would potentially lead to face-to-face interaction.  Therefore, it was 

distinguished from the rest of non-screen activities.  The last outcome, v) other offline activities 

combined looking outside, watching TV, and reading.  These activities were one’s 

disengagement from the immediate surroundings.  TV is not considered as a screen in the present 

study because screens are defined as personal communication devices and platforms, and diners 

had no control over the TVs.  This cumulative measure was reasonable considering not all seats 

had visual access to a TV or windows.  Reading was not as common as other activities in the 

dining halls.  The unit of people watching and other screen use was second.  These five outcomes 

were not exclusive.  For example, when screen share occurred, it was also considered as face-to-

face interaction.  Some diners gave brief attention to their surroundings while conversing with 

others.  Therefore, the sum of these activities could exceed the time-sample length, 20 seconds. 
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First, the nature of these behavioral outcomes was explored.  Table 3.24 describes the 

means and the standard deviations of these behavioral outcomes as well as their bivariate 

correlations.  Even though the correlations were statistically significant, the correlation 

coefficient values were small, indicating no clear patterns among them.   

Table 3.24. Means, standard deviations, and correlations of behavioral outcomes. 

Parameter M (SD) 
Pearson correlation 

1 2 3 4 5 

1. Screen use (0–20sec) 3.220 (6.826) 1 .085** -.369** -.179** -.100** 

2. Screen share (0–20sec) .173 (1.606)  1 .104** -.052** -.032* 

3. Face-to-face interaction (0–3) 1.427 (1.369)   1 -.209** -.219** 

4. Watching people (0-20sec) 2.307 (4.512)    1 -.081** 

5. Other offline activities (0-20sec) 1.268 (1.268)     1 

Note. N=4948.  *p<.05, **<.01 (2-tailed). 
 

Second, the growth curve models of the outcomes were tested using the hierarchical 

linear model (HLM) given their repeated occurrences over time.  Time sample was treated as 

categorical because a linear or a quadratic growth pattern over the time samples was not 

expected.  Instead, behavioral patterns along the time samples were plausible—for instance, in-

person interaction might differ when having an entrée from when eating a dessert.  For example, 

general changes in screen use of an individual k across up to nine time samples i were tested 

using the following HLM model:  

Level 1: screenik = βok + β1k(timeik) + εik 

Level 2: βok = γ00 + ζ0k 

  β1k = γ10 + ζ1k 

γ00 is parameter intercept, and γ10 is the parameter differences among waves.  βok and βok 

are the intercept and the time coefficient of the individual k; and εik, ζ0k and ζ1k are the deviations 

from the population intercept and time coefficient.  Screen use, screen share, and face-to-face 

interaction increased after the first few samples when eating an entrée (Table 3.25).  While 

people watching varied without a clear pattern, other offline activities were relatively stable. 



 

 

104 

 

Table 3.25. Unconditional growth models of observation outcomes.   

Parameter Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Screen use  Intercept 3.930** .371 337.630 .000 3.201 4.659 

Time 1 -.602 .394 404.863 .127 -1.376 .172 

Time 2 -.798* .385 379.692 .039 -1.555 -.040 

Time 3 -.638 .369 335.740 .085 -1.364 .088 

 Time 4 -.575 .373 274.311 .124 -1.309 .159 

 Time 5 -.471 .391 344.684 .229 -1.240 .297 

 Time 6 -.451 .402 357.223 .263 -1.241 .340 

 Time 7 -.443 .400 332.443 .268 -1.229 .343 

 Time 8 -.378 .394 307.587 .338 -1.153 .397 

Screen share Intercept .223* .110 179.602 .044 .007 .439 

Time 1 -.130 .114 819.342 .258 -.354 .095 

Time 2 -.121 .117 320.702 .300 -.351 .109 

Time 3 -.128 .122 97.971 .298 -.370 .115 

Time 4 .021 .108 170.761 .847 -.193 .235 

Time 5 .039 .132 459.592 .768 -.220 .297 

 Time 6 .092 .131 418.146 .482 -.165 .350 

 Time 7 .058 .142 784.980 .683 -.220 .336 

 Time 8 -.123 .101 208.378 .224 -.323 .076 

Face-to-face 
interaction  
 

Intercept 1.620** .061 620.229 .000 1.500 1.739 

Time 1 -.646** .061 678.191 .000 -.765 -.527 

Time 2 -.487** .060 634.603 .000 -.604 -.369 

Time 3 -.318** .060 623.703 .000 -.437 -.200 

Time 4 -.251** .058 567.394 .000 -.365 -.137 

Time 5 -.268* .061 563.414 .000 -.387 -.149 

Time 6 -.186** .065 537.204 .004 -.313 -.059 

Time 7 -.143* .059 421.270 .015 -.259 -.028 

Time 8 -.059 .055 498.739 .287 -.168 .050 

People 
watching 

Intercept 2.034** .212 323.661 .000 1.617 2.450 

Time 1 .291 .247 463.845 .240 -.194 .776 

Time 2 .637* .245 413.362 .010 .154 1.119 

Time 3 .474 .250 427.060 .058 -.017 .965 

Time 4 .432 .247 388.103 .081 -.053 .917 

Time 5 .409 .243 349.039 .093 -.068 .886 

Time 6 .596* .258 364.329 .021 .088 1.103 

Time 7 .073 .260 358.914 .778 -.438 .584 

Time 8 .000 .249 321.951 .999 -.490 .491 

Other offline 
activities 

Intercept 1.093** .172 96.269 .000 .751 1.436 

Time 1 .212 .175 166.035 .229 -.134 .558 

Time 2 .345 .192 208.108 .074 -.034 .724 

Time 3 .282 .190 35.261 .147 -.104 .667 

Time 4 .159 .193 130.262 .411 -.223 .542 

Time 5 .277 .203 101.969 .175 -.125 .680 

Time 6 .202 .204 105.677 .324 -.202 .606 

Time 7 .291 .215 90.427 .180 -.136 .718 

Time 8 .252 .185 42.682 .180 -.121 .625 

Note: Time sample 9 is the reference level. *p<.05, **<.01 
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Figure 3.13. Percentages of Single’s in the freshman dormitory dining halls by meal type 

 
 

Figure 3.14. Group size distribution 

 
 

Figure 3.15. Social density by meal 
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Three types of explanatory variables were tested: social, physical, and ambient 

environments.  Thirty-six percent of all time samples had Single’s.  Single’s were dominant 

during breakfast while With’s were during dinner and Sunday brunch (Figure 3.13).   Group size 

ranged from 1 (Single) to 13 (M 2.44, median 2, SD 1.77).  Dinner groups were slightly larger 

than other meals while breakfast groups were smaller.  Few groups had more than eight persons 

(Figure 3.14).  Social density (M .58, SD .32) did not differ by meal (Figure 3.15).  Breakfast 

tended to be either with no one around or full.  Most breakfast diners sat in certain areas that 

were close to serving stations whereas other areas were nearly empty.  In addition, the dining 

halls closed some areas when not busy.  Lastly, sound levels were measured at the beginning of 

each person’s observation (M 76.47 dB, median 76, SD 5.84, min 62, max 90).  The dining halls 

were louder during dinner, lunch, and Sunday brunch and quieter during breakfast (Figure 3.16). 

Figure 3.16. Sound levels observed in the dining halls and the number of persons who dined with the sound 
levels 

 
 

The relationships among social, physical, and ambient environments and behavioral 

measures, i) ~ v), were examined controlling for individual and temporal variables.  Individual 

variables included male vs. female, eating, and earphone/headphone use.  We were unable to 

identify other potentially influential demographic variables such as race/ ethnicity and 
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socioeconomic status in the unobtrusive observations.  Screen device type—mobile phone, 

tablet, or laptop—was marked but omitted in the following analyses due to the low frequency of 

the latter two types.  Temporal variables controlled for encompassed meal of day, day of week, 

and week in semester.  Additionally, physical attributes might not capture all contextual 

influencers such as dining hours and food items, thus dining locations were also controlled for 

according to the focus groups.  One of the two dining halls consist of two floors while the other 

had only one.  Therefore, the two dining halls were coded into three floors and controlled for in 

the following analyses.  Figure 3.17 illustrates the observation analysis plan.  The following 

section describes the associations between social variables and behavioral outcomes. 

Figure 3.17. A diagram of observation analysis plan. 

 
 

7.3. Social environments: Single vs. With, group size, and social density 

Social environments included Single vs. With, group size, social density, and peer’s 

screen use.  Peer’s screen use will be discussed in the next section.  Single vs. With was 

binomial; and group size and social density were continuous.  Social density was measured with 
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the number of occupied adjacent tables divided by the total available adjacent tables.  If one was 

surrounded by five tables, and two of them were taken, the social density is .4.  Social 

environments varied among an individual’s time samples therefore documented for each time 

sample.  The HLM equation to estimate screen use of an individual k at time sample i, taking 

time-varying Single (vs. With) into account was: 

Level 1: screenik = βok + β1k(timeik) + εik 

Level 2: βok = γ00 + γ01(Singleik) + ζ0k  

               β1k = γ10 + γ11(Singleik) + ζ1k 

γ01 and γ11 are estimated screen use parameter differences between Single’s and With’s. 

For continuous explanatory variables, their quadratic terms were included.  Insignificant 

variables were omitted from the final models.  Time is the time sample number of a person.  

Time=1 was the first 20 seconds of the observation, time=2 was the second 20-second sample 

three minutes after the time sample 1, time=3 was the third sample that was three minutes after 

the time sample 2, and so on.  For instance, the HLM model testing group size was:  

Level 1: screenik = βok + β1k (timeik) + εik 

Level 2: βok = γ00 + γ01(groupik) + γ02(groupik)(groupik) + ζ0k  

               β1k = γ10 + γ11(groupik) + γ12(groupik)(groupik) + ζ1k 

i. Screen use 

Single’s used screens (M=6.2 seconds) more than With’s (M=1.5 seconds).  Figure 3.18 

illustrates the proportions of time samples having screen users and non-users among Single’s and 

With’s aggregating all time samples.  The mixed model results indicated that solo diners likely 

used a screen longer by 5.7 seconds per 20-second-long time sample (β=5.657, SE=.890, p=.000, 

95% CI=3.912, 7.402).  Moreover, Single’s screen gradually increased during meals.  Screen use 
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in time sample 1 was particularly lower and statistically different from time sample 9 (β=-2.291, 

SE=.939, p=.015, CI=-4.133, -.450).  Single’s screen use increased in a few minutes.  This delay 

in screen use could mean the amount of time Single’s could stand before turning into screens, 

which can be linked to Goffman’s (1963) typology.  With’s screen change did not vary during 

meals.  Additionally, time did not have a main effect.  See Table 3.26 for the results. 

Figure 3.18. Proportions of screen use and non-use time samples among Singe’s and With’s per meal type 

 

Table 3.26. The associations between Single vs. With and screen use in the dormitory dining hall.  

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 4.947** .780 1228.569 .000 3.417 6.477 

Single 5.657** .890 4342.353 .000 3.912 7.402 

[Time=1] .588 .440 4120.337 .182 -.275 1.451 

[Time=2] .259 .426 4080.388 .543 -.577 1.095 

[Time=3] .275 .423 4053.364 .515 -.553 1.104 

[Time=4] -.163 .421 4026.346 .698 -.990 .663 

[Time=5] .013 .426 4008.731 .977 -.824 .849 

[Time=6] -.125 .433 3984.044 .773 -.974 .725 

[Time=7] .097 .443 3959.474 .826 -.771 .966 

[Time=8] -.181 .447 3938.054 .686 -1.056 .695 

Single * [Time=1] -2.291* .939 4120.562 .015 -4.133 -.450 

Single * [Time=2] -1.508 .940 4110.551 .108 -3.350 .334 

Single * [Time=3] -.876 .950 4101.061 .357 -2.737 .986 

Single * [Time=4] -.414 .961 4080.688 .667 -2.298 1.470 

Single * [Time=5] -.179 .978 4065.950 .855 -2.095 1.738 

Single * [Time=6] -.398 1.002 4030.249 .691 -2.361 1.566 

Single * [Time=7] -.840 1.037 3999.840 .418 -2.872 1.193 

Single * [Time=8] .203 1.084 3977.714 .851 -1.922 2.329 

Note: Time sample 9 is the reference level. *p<.05, **<.01 
 

Group size was associated with screen use in the dining hall when its linear relationship 

was tested (β=-.737, SE=.078, p=.000, CI=-.890, -.584) and did not interact with time.  When the 
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quadratic term of group size was introduced, the estimate of the linear term changed significantly 

(β=-2.494, SE=.197, p=.000, CI=-2.879, -2.108) along with statistically strong quadratic estimate 

(β=.203, SE=.021, p=.000, CI=.161, .244).  Table 3.27 shows the results.  The negative 

association between group size and screen use changed to positive when the group had six or 

more people (Figure 3.19 for estimated screen use by group size).  However, over 95% of time 

samples had six diners or less per group.  Hence, as the group size increased, estimated screen 

use decreased among most groups having up to six persons.  Group size did not interact with 

time.   

Figure 3.19. Estimated screen use by group size.  The maximum group size observed was 13 but only 8 
samples had more than 11 diners. 

 
 

Table 3.27. The associations between dining group size and screen use in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 10.893** .855 931.102 .000 9.216 12.571 

Group -2.494** .197 3210.494 .000 -2.879 -2.108 

Group * Group .203** .021 3522.069 .000 .161 .244 

Note: *p<.05, **<.01 
 

Social density was the proportion of occupied tables out of total available adjacent tables 

around the person observed.  Density*density was marginally associated in the initial model thus 

omitted.  Density also had a marginal negative association with screen use and became 
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statistically significant in some time samples increasing screen use early in the meal with social 

density (Table 3.28).  Even though screen use varied with social density, the estimated 

differences were small. 

Table 3.28. The associations between immediate social density and screen use in the dining hall   

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 10.174** 1.474 1233.785 .000 7.282 13.066 

Density -2.102 1.099 4107.393 .056 -4.257 .052 

[Time=1] -.427 .827 4005.196 .606 -2.048 1.195 

[Time=2] -1.187 .834 3999.955 .154 -2.821 .447 

[Time=3] -1.360 .845 3986.641 .108 -3.016 .296 

[Time=4] -1.448 .854 3965.971 .090 -3.122 .226 

[Time=5] -.300 .874 3933.856 .732 -2.014 1.414 

[Time=6] -.686 .877 3909.610 .434 -2.406 1.034 

[Time=7] -.522 .928 3887.733 .574 -2.341 1.297 

[Time=8] -2.035* .958 3862.235 .034 -3.912 -.157 

[Time=1] * Density 1.693 1.226 4027.373 .167 -.711 4.098 

[Time=2] * Density 2.542* 1.226 4016.543 .038 .138 4.946 

[Time=3] * Density 3.000* 1.237 3999.163 .015 .575 5.424 

[Time=4] * Density 2.413 1.256 3978.589 .055 -.050 4.875 

[Time=5] * Density .772 1.279 3945.836 .546 -1.736 3.279 

[Time=6] * Density 1.071 1.286 3918.414 .405 -1.451 3.594 

[Time=7] * Density .747 1.363 3892.529 .584 -1.925 3.419 

[Time=8] * Density 3.069* 1.400 3862.231 .028 .325 5.814 

Note: *p<.05, **<.01 

ii. Screen share 

Screen share was rare among Single’s.  Only two time samples out of 1,773 had Single’s 

screen sharing.  Therefore, Single’s association with screen share was not tested.  Screen share 

linearly decreased with group size (β=-.047, SE=.016, p=.003, CI=-.016, -.078).  No interactions 

were found.  Table 3.29 shows the results.   

Table 3.29. The associations between dining group size and screen share in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .653** .163 923.312 .000 .333 .972 

Group .047** .016 1211.478 .003 .016 .078 

Note: *p<.05 
 

Social density had no main effect on screen share, but its linear and quadratic terms were 
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significant in time sample 4—around 10minutes after starting eating (Table 3.30).  Screen share 

was estimated to be lowest at .4 about one third to a half full (Figure 3.20).  The difference 

between the lowest and the highest screen share estimates was .58 seconds. This represents about 

3% of the time sample. 

Figure 3.20. The association between screen share and social density in time sample 4 

 
 

Table 3.30. The associations between social density and screen share in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .370 .357 4310.963 .299 -.329 1.070 

Density 1.949 1.252 4469.437 .120 -.505 4.403 

Density * Density -1.735 1.069 4465.309 .105 -3.831 .360 

[Time=1] .299 .360 4416.727 .406 -.407 1.006 

[Time=2] .330 .363 4401.650 .364 -.383 1.043 

[Time=3] .444 .368 4402.033 .228 -.278 1.167 

[Time=4] .616 .374 4379.686 .100 -.118 1.349 

[Time=5] .621 .389 4337.026 .111 -.142 1.384 

[Time=6] .503 .375 4314.243 .179 -.232 1.239 

[Time=7] .350 .417 4222.612 .401 -.467 1.167 

[Time=8] .030 .443 4136.739 .946 -.838 .899 

[Time=1] * Density -1.551 1.388 4447.119 .264 -4.272 1.171 

[Time=2] * Density -1.377 1.396 4434.284 .324 -4.114 1.360 

[Time=3] * Density -1.945 1.410 4433.268 .168 -4.709 .819 

[Time=4] * Density -3.429* 1.436 4400.812 .017 -6.245 -.613 

[Time=5] * Density -2.551 1.488 4372.538 .086 -5.468 .365 

[Time=6] * Density -1.990 1.322 4408.590 .132 -4.582 .601 

[Time=7] * Density -1.101 1.582 4253.786 .486 -4.202 1.999 

[Time=8] * Density -.859 1.668 4160.109 .607 -4.129 2.411 

[Time=1] * Density * Density 1.434 1.202 4458.829 .233 -.922 3.791 

[Time=2] * Density * Density 1.182 1.205 4444.740 .326 -1.179 3.544 

[Time=3] * Density * Density 1.610 1.213 4440.904 .184 -.768 3.989 
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[Time=4] * Density * Density 3.481** 1.240 4401.291 .005 1.050 5.913 

[Time=5] * Density * Density 2.345 1.274 4373.513 .066 -.154 4.843 

[Time=6] * Density * Density 1.829 1.100 4436.551 .096 -.328 3.986 

[Time=7] * Density * Density .911 1.355 4258.627 .501 -1.745 3.567 

[Time=8] * Density * Density .875 1.416 4163.357 .537 -1.901 3.652 

Note: *p<.05, **<.01 
 

iii. Face-to-face interaction 

Single’s face-to-face interaction was far less than With’s in the 0–3 rating (β=-2.052, 

SE=.036, p=.000, CI=-2.123, -1.981).  In-person interaction increased during the first few 

minutes in the meal controlling for eating, then was steady until about the 20-minute point, and 

increased again (Table 3.31).  Single did not interact with time.  

Table 3.31. The associations between Single vs. With and their face-to-face interaction  

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 2.503** .109 1289.833 .000 2.290 2.717 

Single -2.052** .036 2116.900 .000 -2.123 -1.981 

[Time=1] -.232** .059 4292.621 .000 -.348 -.116 

[Time=2] -.221** .059 4263.076 .000 -.336 -.105 

[Time=3] -.137* .059 4227.230 .021 -.253 -.021 

[Time=4] -.122* .060 4195.191 .041 -.238 -.005 

[Time=5] -.164** .061 4170.587 .007 -.283 -.046 

[Time=6] -.121* .062 4121.657 .049 -.242 -.000 

[Time=7] -.093 .064 4087.929 .146 -.217 .032 

[Time=8] -.065 .065 4049.921 .320 -.198 .063 

Note: *p<.05, **<.01 
 

Face-to-face interaction increased with group size in a quadratic manner interacting with 

time in the meal (group, β=.926, SE=.082, p=.000, CI=.765, 1.087; group*group, β=-.069, 

SE=.008, p=.000, CI=-.085, -.054).  The aggregated parameters of group and group*group 

increased up to 7 persons then decreased (Figure 3.21).  In addition, group size and its quadratic 

term interacted with time.  Most groups were smaller than 8; therefore, group size contributed to 

face-to-face interaction.  In samples 5 and 6, only negative quadratic term was significant, 

reducing face-to-face interaction as group size increased (Table 3.32).  Including all estimate 

coefficients, face-to-face interaction was most active among groups of 6.  The estimated mean 
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face-to-face interaction in a 6-person group was 2.9 in 0~3 scale.  In time samples 1 to 3, face-to-

face interaction increased with group size up to 7 or 8 persons then decreased.  Social density 

was irrelevant. 

Figure 3.21. Estimated face-to-face interaction by group size.  

 
 

Table 3.32. The associations between dining group size and face-to-face interaction in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower Upper 

Intercept -.026 .184 4526.333 .888 -.386 .334 

Group .926** .082 4408.814 .000 .765 1.087 

Group * Group -.069** .008 4375.543 .000 -.085 -.054 

[Time=1] -.868** .180 4196.512 .000 -1.221 -.515 

[Time=2] -.624** .182 4201.224 .001 -.980 -.267 

[Time=3] -.581** .183 4169.975 .002 -.939 -.222 

[Time=4] -.285 .185 4129.666 .123 -.648 .077 

[Time=5] -.349 .193 4108.579 .070 -.728 .029 

[Time=6] -.328 .199 4068.787 .099 -.718 .062 

[Time=7] -.353 .200 4037.415 .078 -.746 .040 

[Time=8] -.189 .207 4009.482 .361 -.595 .217 

[Time=1] * Group .408** .098 4277.984 .000 .216 .600 

[Time=2] * Group .278** .098 4273.918 .004 .087 .470 

[Time=3] * Group .298** .095 4208.051 .002 .111 .485 

[Time=4] * Group .107 .096 4135.270 .265 -.081 .294 

[Time=5] * Group .148 .103 4101.504 .152 -.054 .350 

[Time=6] * Group .150 .106 4071.644 .158 -.058 .358 

[Time=7] * Group .140 .102 4028.765 .173 -.061 .340 

[Time=8] * Group .084 .104 4003.844 .420 -.120 .288 

[Time=1] * Group * Group -.051** .011 4422.698 .000 -.071 -.030 

[Time=2] * Group * Group -.040** .010 4391.125 .000 -.060 -.019 

[Time=3] * Group * Group -.037** .010 4285.843 .000 -.056 -.017 

[Time=4] * Group * Group -.012 .010 4149.136 .218 -.031 .007 

[Time=5] * Group * Group -.023* .011 4089.304 .041 -.044 -.001 
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[Time=6] * Group * Group -.021 .011 4072.413 .061 -.043 .001 

[Time=7] * Group * Group -.012 .010 4016.024 .249 -.032 .008 

[Time=8] * Group * Group -.009 .010 3996.306 .368 -.029 .011 

Note: *p<.05, **<.01 
 

iv. People watching 

Single’s paid more attention to the surroundings by 1.7 seconds (β=1.665, SE=.185, 

p=000. CI=1.302, 2.028).  There was no association with time.   

Table 3.33. The associations between Single vs. With and people watching (attention to other diners and 
the surroundings) in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower Upper 

Intercept 3.429** .548 799.415 .000 2.354 4.505 

Single 1.665** .185 2494.317 .000 1.302 2.028 

Note: *p<.05, **<.01 
 

People watching decreased with group size in a quadratic manner (group, β=-.930, 

SE=.140, p=.000, CI=-1.204, -.656; group*group, β=.066, SE=.015, p=.000, CI=.037, .096).  

These linear and quadratic terms were estimated to be null when reaching 7 persons in group 

(Figure 3.22).  No interaction with time was observed (Table 3.34).  Social density was not 

associated with people watching. 

Figure 3.22. Estimated people watching by group size.   
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Table 3.34. The associations between dining group size and attention to other diners and the surroundings 
in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower Upper 

Intercept 5.730** .579 908.386 .000 4.593 6.867 

Group -.930** .140 2637.861 .000 -1.204 -.656 

Group * Group .066** .015 2924.466 .000 .037 .096 

Note: *p<.05, **<.01 

v. Other offline activities 

Single’s offline activities (e.g. reading a book) were greater than With’s (β=2.025, 

SE=.527, p=.000, CI=.992, 3.059).  Single’s offline activities varied among time samples but did 

not show a clear pattern.  The difference of offline screen activities between Single’s and With’s 

decreased in time samples 6 and 7, when about finishing an entrée (Table 3.35).  

Table 3.35. The associations between Single vs. With and other offline activities in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower Bound Upper Bound 

Intercept .422 .868 822.768 .627 -1.281 2.125 

Single 2.025** .527 4261.973 .000 .992 3.059 

[Time=1] -.021 .252 4013.310 .933 -.516 .474 

[Time=2] .263 .246 3994.283 .284 -.218 .744 

[Time=3] .227 .244 3973.506 .352 -.251 .704 

[Time=4] .205 .245 3964.714 .403 -.276 .685 

[Time=5] .376 .249 3957.015 .131 -.112 .863 

[Time=6] .381 .254 3947.708 .134 -.117 .879 

[Time=7] .493 .260 3931.921 .058 -.016 1.002 

[Time=8] .292 .262 3918.749 .265 -.221 .806 

Single * [Time=1] -.708 .552 4047.181 .200 -1.791 .374 

Single * [Time=2] -.807 .553 4044.284 .144 -1.891 .277 

Single * [Time=3] -.770 .558 4033.395 .168 -1.865 .324 

Single * [Time=4] -.939 .565 4020.326 .097 -2.047 .169 

Single * [Time=5] -1.125* .575 4010.090 .050 -2.252 .002 

Single * [Time=6] -1.348* .589 3983.397 .022 -2.502 -.194 

Single * [Time=7] -1.254* .609 3962.066 .040 -2.448 -.060 

Single * [Time=8] -.452 .636 3946.898 .478 -1.699 .796 

Note: *p<.05, **<.01 
 

Group size revealed a negative quadratic relationship with offline activities (group, β=-

.751, SE=.122, p=000, CI=-.991, -.512; group*group, β=.066, SE=.013, p=.000, CI=.041, .092).  

Figure 3.23 illustrates the estimated other offline activities with group size.  Offline activities 

were estimated to decrease as group size increased until the group reached 6 (Table 3.36).  Even 
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though both group and group*group are statistically significant, the estimates do not appear 

accurate as most estimates were negative.  Despite the negative values, the turning point of group 

size 6 is consistent with other outcome estimates in this section (Figures 3.19–22).  Social 

density was irrelevant.  

Figure 3.23. Estimated other offline activities by group size.   

 
 

Table 3.36. The associations between group size and other offline activities in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 1.020 .577 819.526 .078 -.113 2.153 

Group -.751** .122 3845.668 .000 -.991 -.512 

Group * Group .066** .013 4077.203 .000 .041 .092 

Note: *p<.05, **<.01 
 

vi. Discussion  

Single’s screen uses was greater than With’s in the dining hall.  Whether the screens were 

a legitimate excuse to be there alone or a means of escape, this confirms prior research 

(Goffman, 1963; Humphreys, 2005)  Single’s also spent more time on people watching and other 

offline activities.  What is more prominent in this section was the non-linear relationships 

between group size and the behavioral outcomes.  As group size increased, face-to-face 

interaction increased; and screen use and people watching decreased up to 6 persons.  Screen use 

can leave a With alone especially in dyad settings (Humphreys, 2005).  However, those who had 
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multiple dining peers at the table may not have felt left alone by peer’s temporary absence.  In 

this situation, persons may more likely have in-person interaction opportunities at the table even 

when some of their dining buddies are on screen.  This is supported by Turkle’s (2015) 

qualitative work describing that college students check if a few of their peers are not on screens 

before they use theirs.  They do so because they think screen when in in-person conversation is 

inappropriate.  On the other hand, bigger groups than six persons may break into smaller groups 

losing the group effect.  The present study assumed social density might have crowding effects 

resulting in social withdrawal.  However, social density was either insignificant or had negligent 

associations with the outcomes.  The following section discusses the potential influence of co-

located screen users. 

7.4. Social influence: Peer’s screen use 

Peer’s screen use had two measures: binomial—whether there was a screen user around 

or not—and categorical.  Initially, the categorical measure was coded into four: [1] next table 

within visual field had a screen user; [2] same table had a screen user; [3] both same and next 

tables had screen users; and [9] no screen user around that was the reference level.  However, 

category [3] had only 12 samples; and the influence of a screen use at the same table is likely 

greater.  Therefore, category [3] was merged into [2].  Using the same statistical model (HLM), 

the two measures’ relationships with behavioral outcomes were examined.  

i. Screen use 

Screen use increased among those who had a screen user around (β=4.018, SE=.894, 

p=.000, CI=2.266, 5.770).  Peer’s screen use also interacted with time, yet the positive 

associations still held true (Table 3.37). 
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Table 3.37 The associations between peer’s and observed person’s screen use in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 8.171** 1.324 868.390 .000 5.572 10.771 

PeerScreen.Bi 4.018** .894 4074.182 .000 2.266 5.770 

[Time=1] 1.252** .401 4090.321 .002 .465 2.039 

[Time=2] 1.153** .403 4082.329 .004 .362 1.943 

[Time=3] 1.067** .406 4054.803 .009 .272 1.862 

[Time=4] .529 .411 4039.051 .197 -.275 1.334 

[Time=5] .683 .418 4021.664 .102 -.137 1.504 

[Time=6] .352 .428 3995.950 .411 -.487 1.190 

[Time=7] .657 .442 3972.061 .137 -.209 1.523 

[Time=8] .563 .449 3953.053 .210 -.317 1.443 

PeerScreen.Bi * [Time=1] -3.584** 1.133 4151.543 .002 -5.805 -1.363 

PeerScreen.Bi * [Time=2] -4.973** 1.127 4133.169 .000 -7.182 -2.764 

PeerScreen.Bi * [Time=3] -3.319** 1.144 4119.592 .004 -5.562 -1.076 

PeerScreen.Bi * [Time=4] -2.423* 1.105 4085.225 .028 -4.590 -.255 

PeerScreen.Bi * [Time=5] -2.329* 1.105 4069.745 .035 -4.496 -.162 

PeerScreen.Bi * [Time=6] -1.671 1.129 4051.221 .139 -3.884 .542 

PeerScreen.Bi * [Time=7] -3.803** 1.143 4029.800 .001 -6.045 -1.561 

PeerScreen.Bi * [Time=8] -3.798** 1.192 4026.588 .001 -6.136 -1.461 

Note: *p<.05, **<.01. PeerScreen.Bi indicates the presence of a screen user around compared to the absence. 
 

Categorical peer’s screen use measure distinguished categories [2] and [3].  Diners’ 

screen use was estimated to be highest when peer at same table used a screen (β=4.115, SE=.903, 

p=.000, CI=2.345, 5.886); however, screen using peer at a nearby table was not statistically 

significant compared to those who did not have a screen user around.  Time in the meal was 

influential indicating more screen use at the beginning of meal and around 20 minutes similar in 

the results of the binomial measure (Figure 3.24).  Additionally, peer’s screen use at the same 

table interacted with time and cancelled out the main effects of peer’s screen use and time 

towards in the beginning of the meal and around 20 minutes (Table 3.38).   

Table 3.38. The associations between peer’s and observed person’s screen use in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 8.217** 1.323 867.984 .000 5.619 10.814 

[PeerScreen.Cat=1] -.848 5.168 4031.778 .870 -10.980 9.284 

[PeerScreen.Cat=2] 4.115** .903 4067.130 .000 2.345 5.886 

[Time=1] 1.246** .401 4080.944 .002 .459 2.032 

[Time=2] 1.146** .403 4073.025 .004 .356 1.936 

[Time=3] 1.066** .405 4045.488 .009 .271 1.860 
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[Time=4] .526 .410 4029.652 .200 -.279 1.330 

[Time=5] .683 .418 4012.300 .103 -.137 1.503 

[Time=6] .348 .427 3986.664 .415 -.490 1.186 

[Time=7] .657 .442 3962.960 .137 -.209 1.523 

[Time=8] .562 .449 3944.102 .210 -.317 1.442 

[PeerScreen.Cat=1] * [Time=1] 1.009 5.267 4053.447 .848 -9.316 11.334 

[PeerScreen.Cat=1] * [Time=2] -1.018 5.305 4061.021 .848 -11.418 9.382 

[PeerScreen.Cat=1] * [Time=3] 2.728 5.330 4059.351 .609 -7.723 13.178 

[PeerScreen.Cat=1] * [Time=4] 3.896 5.347 4056.354 .466 -6.588 14.380 

[PeerScreen.Cat=1] * [Time=5] 3.685 5.345 4049.794 .491 -6.795 14.165 

[PeerScreen.Cat=1] * [Time=6] 7.113 5.467 4048.920 .193 -3.604 17.831 

[PeerScreen.Cat=1] * [Time=7] 4.411 5.497 4042.745 .422 -6.366 15.188 

[PeerScreen.Cat=1] * [Time=8] .554 5.681 4045.251 .922 -10.585 11.693 

[PeerScreen.Cat=2] * [Time=1] -3.220* 1.313 4099.149 .014 -5.794 -.646 

[PeerScreen.Cat=2] * [Time=2] -4.438** 1.225 4104.128 .000 -6.840 -2.036 

[PeerScreen.Cat=2] * [Time=3] -3.841** 1.240 4106.127 .002 -6.271 -1.411 

[PeerScreen.Cat=2] * [Time=4] -2.859* 1.160 4073.934 .014 -5.134 -.584 

[PeerScreen.Cat=2] * [Time=5] -2.708* 1.158 4051.710 .019 -4.977 -.438 

[PeerScreen.Cat=2] * [Time=6] -2.360* 1.165 4039.943 .043 -4.645 -.075 

[PeerScreen.Cat=2] * [Time=7] -4.418** 1.179 4015.002 .000 -6.729 -2.107 

[PeerScreen.Cat=2] * [Time=8] -3.814* 1.225 4016.894 .002 -6.216 -1.412 

Note: *p<.05, **<.01. PeerScreen.Cat=1, the presence of a screen user on an adjacent table; 2, at the same 
table. 
 

Figure 3.24. Estimated screen use among those who had a screen user at the table (category 2) vs. those 
who did not have a screen user around (reference level, category 9) during the meal. 

 
 
 

ii. Screen share 

Peer’s screen was associated with greater screen share (β=.857, SE=.269, p=.001, 

CI=.330, 1.384) and interacted with time (Table 3.39).  This effect held true among those who 

had a screen user at the same table (β=.925, SE=.271, p=.001, CI=.394, 1.455) but not when 
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having a screen-using neighbor (Table 3.40).   

Table 3.39. The associations between peer’s screen use and screen sharing in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .533** .184 1626.815 .004 .171 .894 

PeerScreen.Bi .857** .269 4567.867 .001 .330 1.384 

[Time=1] .115 .121 4471.702 .341 -.122 .353 

[Time=2] .135 .122 4463.643 .266 -.103 .374 

[Time=3] .075 .123 4424.671 .540 -.166 .316 

[Time=4] .079 .125 4401.876 .525 -.165 .324 

[Time=5] .154 .127 4371.316 .228 -.096 .403 

[Time=6] .129 .131 4314.355 .323 -.127 .385 

[Time=7] .049 .136 4250.439 .720 -.217 .314 

[Time=8] -.003 .138 4185.696 .980 -.274 .267 

PeerScreen.Bi * [Time=1] -.668* .339 4580.028 .049 -1.332 -.004 

PeerScreen. Bi * [Time=2] -.654 .337 4581.631 .053 -1.315 .008 

PeerScreen.Bi * [Time=3] -.233 .343 4564.279 .496 -.906 .439 

PeerScreen. Bi * [Time=4] .812* .332 4547.619 .015 .161 1.464 

PeerScreen.Bi * [Time=5] .070 .333 4524.040 .834 -.584 .724 

PeerScreen.Bi * [Time=6] .120 .341 4506.779 .726 -.549 .788 

PeerScreen.Bi * [Time=7] .328 .347 4455.672 .344 -.352 1.008 

PeerScreen.Bi * [Time=8] -.448 .362 4449.189 .215 -1.157 .261 

Note: *p<.05, **<.01. PeerScreen.Bi indicates the presence of a screen user around compared to the absence. 
 

Table 3.40. The associations between peer’s screen use by location and screen sharing in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .513** .184 1638.474 .005 .153 .873 

[PeerScreen.Cat=1] -1.222 1.556 4520.270 .433 -4.273 1.830 

[PeerScreen.Cat=2] .925** .271 4564.116 .001 .394 1.455 

[Time=1] .117 .121 4465.963 .332 -.119 .353 

[Time=2] .136 .121 4457.995 .260 -.101 .374 

[Time=3] .077 .122 4419.448 .528 -.163 .317 

[Time=4] .080 .124 4396.728 .521 -.164 .323 

[Time=5] .154 .127 4366.703 .225 -.095 .403 

[Time=6] .129 .130 4310.294 .322 -.126 .384 

[Time=7] .047 .135 4247.192 .728 -.218 .312 

[Time=8] -.005 .138 4183.208 .969 -.275 .264 

[PeerScreen.Cat=1] * [Time=1] 1.210 1.583 4530.936 .445 -1.894 4.313 

[PeerScreen.Cat=1] * [Time=2] 1.115 1.593 4536.059 .484 -2.008 4.238 

[PeerScreen.Cat=1] * [Time=3] 2.023 1.601 4536.341 .206 -1.116 5.161 

[PeerScreen.Cat=1] * [Time=4] 1.132 1.606 4537.177 .481 -2.016 4.281 

[PeerScreen.Cat=1] * [Time=5] 1.128 1.607 4534.378 .483 -2.022 4.277 

[PeerScreen.Cat=1] * [Time=6] .945 1.643 4535.933 .565 -2.276 4.166 

[PeerScreen.Cat=1] * [Time=7] 1.083 1.653 4531.921 .513 -2.159 4.324 

[PeerScreen.Cat=1] * [Time=8] 1.176 1.708 4534.480 .491 -2.172 4.524 

[PeerScreen.Cat=2] * [Time=1] -.596 .392 4556.169 .129 -1.365 .174 
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[PeerScreen.Cat=2] * [Time=2] -.598 .366 4562.544 .102 -1.316 .119 

[PeerScreen.Cat=2] * [Time=3] -.429 .370 4564.326 .247 -1.155 .297 

[PeerScreen.Cat=2] * [Time=4] 1.239** .348 4540.029 .000 .557 1.921 

[PeerScreen.Cat=2] * [Time=5] .284 .348 4500.740 .415 -.399 .967 

[PeerScreen.Cat=2] * [Time=6] .248 .351 4497.404 .480 -.440 .936 

[PeerScreen.Cat=2] * [Time=7] .478 .357 4433.659 .180 -.221 1.177 

[PeerScreen.Cat=2] * [Time=8] -.455 .370 4441.702 .219 -1.181 .271 

Note: *p<.05, **<.01. PeerScreen.Cat=1, the presence of a screen user on an adjacent table; 2, at the same 
table. 
 

iii. Face-to-face interaction  

Face-to-face interaction decreased when a screen user was present (β=-.592, SE=.158, 

p=.000, CI=-.903, -.282).  Time had a main effect increasing face-to-face interaction over the 

meal. In addition, peer’s screen use interacted with time in the meal and mitigate the additive 

negative main effects of peer’s screen use and of time (Table 3.41).  After taking all estimates 

into account, having a screen user around was associated with less face-to-face interaction 

sometimes, not throughout the meal (Figure 3.25).  The categorical peer’s screen measure 

analyses showed the equivalent associations with face-to-face interaction, but only among those 

who had a screen user at the same table (Table 3.42). 

Table 3.41. The associations between peer’s screen use and face-to-face interaction in the dining hall 

Parameter β SE df p 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 1.341** .280 830.166 .000 .791 1.890 

PeerScreen.Bi -.592** .158 4034.201 .000 -.903 -.282 

[Time=1] -.748** .070 4029.723 .000 -.885 -.611 

[Time=2] -.562** .070 4023.053 .000 -.700 -.424 

[Time=3] -.388** .071 4005.315 .000 -.527 -.249 

[Time=4] -.325** .072 3998.146 .000 -.467 -.184 

[Time=5] -.315** .074 3988.710 .000 -.459 -.170 

[Time=6] -.281** .076 3975.737 .000 -.430 -.133 

[Time=7] -.240** .078 3959.855 .002 -.393 -.087 

[Time=8] -.187* .080 3947.760 .019 -.343 -.031 

PeerScreen.Bi * [Time=1] .606** .201 4101.525 .003 .211 1.000 

PeerScreen.Bi * [Time=2] .408* .200 4081.336 .042 .015 .800 

PeerScreen.Bi * [Time=3] .448* .203 4070.488 .028 .050 .846 

PeerScreen.Bi * [Time=4] .540** .196 4043.184 .006 .155 .924 

PeerScreen.Bi * [Time=5] .257 .196 4031.670 .190 -.128 .641 

PeerScreen.Bi * [Time=6] .400* .200 4018.257 .046 .007 .792 
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PeerScreen.Bi * [Time=7] .564** .203 4001.376 .005 .166 .961 

PeerScreen.Bi * [Time=8] .532* .211 3999.340 .012 .118 .946 

Note: *p<.05, **<.01.  PeerScreen.Bi indicates the presence of a screen user around compared to the 
absence. 
 

Figure 3.25. Estimated face-to-face interaction among those who had a screen user at the table vs. those 
who did not have a screen user around during the meal. 

 
 

Table 3.42. The associations between peer’s screen use by location and face-to-face interaction in the 
dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 1.340** .280 826.950 .000 .790 1.890 

[PeerScreen.Cat=1] -.143 .918 3997.828 .876 -1.942 1.656 

[PeerScreen.Cat=2] -.605** .160 4023.981 .000 -.919 -.291 

[Time=1] -.747** .070 4017.948 .000 -.884 -.610 

[Time=2] -.561** .070 4011.354 .000 -.699 -.423 

[Time=3] -.387** .071 3993.457 .000 -.526 -.248 

[Time=4] -.325** .072 3986.359 .000 -.467 -.183 

[Time=5] -.314** .074 3976.800 .000 -.459 -.169 

[Time=6] -.281** .076 3963.917 .000 -.430 -.133 

[Time=7] -.240** .078 3948.145 .002 -.393 -.086 

[Time=8] -.187* .080 3936.094 .019 -.343 -.031 

[PeerScreen.Cat=1] * [Time=1] .159 .936 4016.946 .865 -1.676 1.993 

[PeerScreen.Cat=1] * [Time=2] .133 .943 4022.672 .888 -1.715 1.981 

[PeerScreen.Cat=1] * [Time=3] -.068 .947 4020.992 .943 -1.925 1.789 

[PeerScreen.Cat=1] * [Time=4] -.107 .950 4018.179 .910 -1.970 1.756 

[PeerScreen.Cat=1] * [Time=5] -.243 .950 4012.482 .798 -2.105 1.619 

[PeerScreen.Cat=1] * [Time=6] .110 .971 4011.359 .910 -1.794 2.014 

[PeerScreen.Cat=1] * [Time=7] .120 .976 4005.948 .902 -1.794 2.035 

[PeerScreen.Cat=1] * [Time=8] .304 1.009 4008.518 .763 -1.674 2.283 

[PeerScreen.Cat=2] * [Time=1] .615** .233 4049.545 .008 .158 1.072 

[PeerScreen.Cat=2] * [Time=2] .326 .218 4052.673 .135 -.101 .753 

[PeerScreen.Cat=2] * [Time=3] .491* .220 4055.028 .026 .059 .923 
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[PeerScreen.Cat=2] * [Time=4] .611* .206 4029.432 .003 .207 1.015 

[PeerScreen.Cat=2] * [Time=5] .282 .206 4013.500 .170 -.121 .686 

[PeerScreen.Cat=2] * [Time=6] .385 .207 4004.863 .063 -.021 .791 

[PeerScreen.Cat=2] * [Time=7] .574** .209 3985.973 .006 .164 .984 

[PeerScreen.Cat=2] * [Time=8] .517* .217 3987.239 .018 .090 .943 

Note: *p<.05, **<.01.  PeerScreen.Cat=1, the presence of a screen user on an adjacent table; 2, at the same 
table. 

iv. People watching 

The binomial peer’s screen use measure was not associated with people watching.  

People watching decreased when having a screen user nearby (category 1) compared to those 

who did not have any (β=-1.018, SE=.441, p=.021, CI=-1.883, -.152).  Table 3.43 shows the 

results.   

Table 3.43. The associations between peer’s screen use by location and people watching in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.942** .589 1059.536 .000 2.786 5.097 

[PeerScreen.Cat=1] -1.018* .441 4423.680 .021 -1.883 -.153 

[PeerScreen.Cat=2] -.154 .230 4645.029 .504 -.604 .297 

[Time=1] .076 .283 4146.025 .787 -.477 .630 

[Time=2] .449 .283 4135.965 .113 -.106 1.004 

[Time=3] .327 .285 4103.310 .250 -.231 .886 

[Time=4] .315 .286 4071.176 .272 -.246 .876 

[Time=5] .279 .291 4046.227 .337 -.291 .850 

[Time=6] .644* .296 4000.917 .030 .063 1.225 

[Time=7] .097 .305 3971.092 .751 -.502 .696 

[Time=8] .064 .311 3939.928 .838 -.546 .674 

Note: *p<.05, **<.01.  PeerScreen.Cat=1, the presence of a screen user on an adjacent table; 2, at the same 
table. 

v. Other offline activities 

Neither binomial nor categorical peer’s screen use was insignificant.   

vi. Discussion  

Peer’s screen use at the same dining table was associated with greater screen use and 

screen sharing, as well as less face-to-face interaction and other offline activities.  The results 

suggest that having a screen user at table can encourage screen use, or the iPhone effect (jecole, 

2009).  This might happen because of feeling left out (Goffman, 1963).  Another possible 
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explanation might be modeling in which cues about screen use norms or about informational 

rewards led screen use (Duhigg, 2012; Lieberman, 2013).  On the other hand, peer’s screen use 

means greater possibility of screen share.  People watching was irrelevant to having a screen user 

at the table but was associated with having a screen user nearby.  Additionally, temporal 

dimensions, particularly time sample, were influential after controlling for eating, meal type, and 

other variables.     

The findings regarding having a screen user at the same table were not surprising, but the 

ones about a screen user nearby were unexpected.  We know nearby screen users can be 

influential in face-to-face engagement (jecole, 2009; Misra et al., 2016; Przybylski & Weinstein, 

2016).  Yet, this was not found in the present study.  On the contrary, neighboring peer’s screen 

use was only correlated with reduced people watching by about one second—5% of a 20-second 

time sample.  It is unknown whether nearby screen-users could discourage one’s engagement 

with the surroundings.  Even though reduced face-to-face interaction was not found among those 

with a screen user nearby in this study, there it was still possible that nearby screen users might 

still have influence harming one’s engagement with the surroundings including face-to-face 

interaction and people watching.  This section did not take into account physical environments 

that could influence the outcome behaviors perhaps interacting with social environments.  For 

example, neighbor’s screen use could influence screen use if the tables were abutted.  The next 

section will discuss physical attributes’ associations with the behavioral outcome variables.   

7.5. Physical attributes 

Physical factors were mainly physical attributes and table layout.  For example, The 

HLM model estimating individual k’s screen use during a time sample i using one’s adjacency to 

a column is: 
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Level 1: screenik = βok + β1k(timeik) + εik 

Level 2: βok = γ00 + γ01(columnk) + ζ0k  

               β1k = γ10 + γ11(columnk) + ζ1k 

Physical variables did not vary among each individual’s time samples thus do not have 

the time sample indicator i or an interaction term with time sample.  Adjacency to a column, a 

hallway, a wall, or windows as well as corner location were tested using the same initial model.  

These physical attributes were treated as binomial.  Table layout will be discussed in the 

following section.  Insignificant variables were removed in the final models.   

i. Screen use 

Adjacency to a column had a main effect on screen use (β=2.242, SE=1.086, p=.039, 

CI=.112, 4.372).  Time had a main effect increasing screen use early in the meal.  The first three 

samples were statistically significant comparing to time sample 9.  In addition, column location 

interacted with time reducing the main effects of near-column in some time samples.  Seats 

adjacent to a column had greater variance during the meal, yet not necessarily greater screen use 

(Figure 3.26 & Table 3.44).  Corner location and adjacency to a hallway or to a wall were not 

related to screen use.  Adjacency to windows was only marginally associated with greater screen 

use in time sample 6. 

Table 3.44. The associations between near-column locations in the dining hall and diners’ screen use 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 8.570** 1.330 851.367 .000 5.960 11.180 

Column 2.242* 1.086 4274.316 .039 .112 4.372 

[Time=1] 1.014* .404 4058.171 .012 .222 1.806 

[Time=2] .885* .405 4049.001 .029 .091 1.680 

[Time=3] .857* .408 4021.098 .036 .058 1.656 

[Time=4] .318 .410 4000.722 .438 -.486 1.123 

[Time=5] .447 .418 3981.741 .285 -.372 1.267 

[Time=6] .363 .425 3950.277 .393 -.470 1.197 

[Time=7] .516 .438 3931.027 .239 -.343 1.375 
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[Time=8] .148 .447 3910.292 .740 -.728 1.024 

Column * [Time=1] -2.465* 1.102 4021.726 .025 -4.626 -.304 

Column * [Time=2] -3.058** 1.104 4016.438 .006 -5.222 .893 

Column * [Time=3] -2.432* 1.116 3999.959 .029 -4.621 -.243 

Column * [Time=4] -1.511 1.126 3976.220 .180 -3.718 .696 

Column * [Time=5] -1.066 1.140 3968.679 .350 -3.302 1.170 

Column * [Time=6] -2.306* 1.172 3950.763 .049 -4.605 -.008 

Column * [Time=7] -3.265** 1.214 3929.082 .007 -5.645 -.885 

Column * [Time=8] -1.822 1.231 3912.410 .139 -4.236 .592 

Note: *p<.05, **<.01 
 

Figure 3.26. Estimated screen use between near-column and no-column locations 

 
 

ii. Screen share 

Corner location had a marginal main effect on screen share (β=.592, SE=.326, p=.069, 

CI=-.047, 1.231) and interacted with time (Table 3.45).  However, estimated screen share in a 

corner location vs. not was not noticeably different or had a pattern (Figure 3.27).  Additionally, 

screen share increased in locations adjacent to a wall (β=.189, SE=.082, p=.022, CI=.028, .350), 

yet only by roughly one percent of the time samples (Table 3.46). 

Table 3.45. The associations between corner location in the dining hall and diners’ screen share 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .651** .186 1523.339 .000 .285 1.016 

Corner .592 .326 4678.902 .069 -.047 1.231 

[Time=1] .090 .122 4417.598 .462 -.149 .328 

[Time=2] .113 .122 4410.071 .356 -.127 .353 

[Time=3] .075 .124 4369.745 .543 -.167 .317 

[Time=4] .238 .125 4334.723 .056 -.006 .482 
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[Time=5] .262* .127 4302.916 .040 .012 .512 

[Time=6] .173 .130 4224.741 .183 -.082 .429 

[Time=7] .204 .134 4164.786 .129 -.060 .468 

[Time=8] .002 .137 4091.463 .987 -.267 .271 

Corner * [Time=1] -.691 .372 4338.065 .063 -1.420 .038 

Corner * [Time=2] -.707 .372 4315.703 .057 -1.437 .023 

Corner * [Time=3] -.585 .378 4321.580 .121 -1.326 .155 

Corner * [Time=4] -.768* .381 4275.147 .044 -1.514 -.021 

Corner * [Time=5] -.926* .381 4255.994 .015 -1.674 -.178 

Corner] * [Time=6] -.461 .393 4225.183 .240 -1.232 .309 

Corner * [Time=7] -.902* .413 4194.296 .029 -1.712 -.092 

Corner * [Time=8] -.784 .426 4131.315 .066 -1.621 .052 

Note: *p<.05, **<.01 
 

Figure 3.27. Estimated screen share between corner locations and non-corner locations 

 
 

Table 3.46. The associations between near-wall location in the dining hall and diners’ screen share 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .725** .159 859.673 .000 .413 1.037 

Wall .189* .082 713.911 .022 .028 .350 

Note: *p<.05, **<.01 
 

Screen share marginally increased where adjacent to windows; yet this largely 

disappeared by window*time interaction.  Time had a positive main effect increasing screen 

share in some time samples compared to time sample 9.  Due to small differences, the 

associations between screen share and window locations appear negligent.  Table 3.47 shows the 

results.   
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Table 3.47. The associations between adjacent-to-window location in the dining hall and diners’ screen use 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .577** .195 1772.900 .003 .194 .961 

Window .382 .213 4680.943 .074 -.037 .800 

[Time=1] .121 .139 4401.487 .383 -.151 .393 

[Time=2] .176 .140 4397.412 .208 -.098 .450 

[Time=3] .141 .141 4350.807 .320 -.136 .417 

[Time=4] .311* .143 4326.949 .030 .031 .591 

[Time=5] .287 .146 4291.063 .050 .000 .574 

[Time=6] .324* .150 4222.565 .031 .030 .618 

[Time=7] .204 .155 4159.860 .187 -.099 .508 

[Time=8] .026 .158 4093.657 .869 -.284 .336 

Window * [Time=1] -.316 .242 4353.109 .193 -.791 .160 

Window * [Time=2] -.426 .243 4341.860 .079 -.903 .050 

Window * [Time=3] -.394 .246 4323.594 .109 -.877 .088 

Window * [Time=4] -.476 .250 4295.013 .057 -.966 .013 

Window * [Time=5] -.394 .254 4273.514 .121 -.892 .104 

Window * [Time=6] -.596* .261 4212.842 .022 -1.107 -.085 

Window * [Time=7] -.295 .270 4164.926 .275 -.825 .235 

Window * [Time=8] -.323 .277 4094.682 .244 -.866 .220 

Note: *p<.05, **<.01 
 

iii. Face-to-face interaction 

Adjacency to a column had a marginal main effect decreasing face-to-face interaction, 

but its interaction with time became salient later in the meal.  Whether near a column or not, 

face-to-face interaction increased first ten minutes or so.  While in-person interaction kept 

increasing away from a column, it stayed the same where adjacent to a column (Figure 3.28 & 

Table 3.48).  Other physical attributes were not related. 

Table 3.48. The associations between adjacent-to-column in the dining hall and diners’ face-to-face 
interaction 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 1.266** .278 820.332 .000 .720 1.812 

Column -.384 .201 3870.562 .056 -.778 .010 

[Time=1] -.706** .070 3998.786 .000 -.843 -.569 

[Time=2] -.547** .070 3991.538 .000 -.685 -.409 

[Time=3] -.350** .071 3971.954 .000 -.489 -.211 

[Time=4] -.287** .072 3963.556 .000 -.428 -.147 

[Time=5] -.311** .073 3953.441 .000 -.455 -.167 

[Time=6] -.254** .075 3936.506 .001 -.401 -.107 
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[Time=7] -.170* .077 3923.369 .028 -.321 -.018 

[Time=8] -.111 .079 3910.492 .158 -.266 .043 

Column * [Time=1] .389* .195 3998.082 .047 .006 .772 

Column * [Time=2] .438* .196 3993.312 .025 .054 .821 

Column * [Time=3] .315 .198 3979.010 .111 -.073 .703 

Column * [Time=4] .347 .199 3960.654 .081 -.043 .738 

Column * [Time=5] .353 .202 3955.006 .080 -.042 .749 

Column * [Time=6] .279 .207 3941.045 .179 -.127 .685 

Column * [Time=7] .140 .215 3924.652 .514 -.281 .561 

Column * [Time=8] .130 .217 3912.103 .550 -.296 .557 

Note: *p<.05, **<.01 
 

Figure 3.28. Estimated face-to-face interaction between seats adjacent to a column and the ones away 
from it. 

 
 
 

iv. People watching 

People watching decreased in a corner (β=-.753, SE=.369, p=.042, CI=-1.477, -.028) and 

where adjacent to a wall (β=-.728, SE=.314, p=.021, CI=-1.343, -.112) or windows (β=-.680, 

SE=.242, p=.005, CI=-1.155, -.205).  None of these attributes interacted with time (Tables 3.49–

51).   

Table 3.49. The associations between corner locations in the dining hall and people watching 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.966** .590 1044.355 .000 2.808 5.124 

Corner -.753* .369 675.472 .042 -1.477 -.028 

[Time=1] .057 .284 4116.508 .840 -.499 .614 

[Time=2] .444 .285 4106.850 .119 -.114 1.003 

[Time=3] .326 .287 4072.995 .255 -.236 .888 
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[Time=4] .313 .288 4042.163 .277 -.252 .878 

[Time=5] .263 .293 4016.453 .369 -.311 .838 

[Time=6] .635* .298 3970.340 .033 .050 1.220 

[Time=7] .074 .308 3941.258 .810 -.530 .678 

[Time=8] .064 .314 3909.893 .837 -.550 .679 

Note: *p<.05, **<.01 
 

Table 3.50. The associations between wall locations and diners’ people watching in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 4.034** .592 1043.143 .000 2.873 5.196 

Wall -.728* .314 683.999 .021 -1.343 -.112 

[Time=1] .052 .284 4116.818 .856 -.505 .608 

[Time=2] .439 .285 4107.240 .124 -.120 .997 

[Time=3] .320 .287 4073.438 .264 -.242 .882 

[Time=4] .309 .288 4042.882 .284 -.256 .874 

[Time=5] .259 .293 4017.685 .377 -.316 .833 

[Time=6] .631* .298 3971.284 .035 .046 1.216 

[Time=7] .072 .308 3941.992 .816 -.532 .675 

[Time=8] .063 .314 3910.589 .840 -.551 .678 

Note: *p<.05, **<.01 
 

Table 3.51. The associations between near-wall locations and diners’ people watching in the dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.965** .588 1047.020 .000 2.810 5.119 

Window -.680** .242 691.260 .005 -1.155 -.205 

Note: *p<.05, **<.01 
 

v. Other offline activities 

Other online activities combined time spent on reading, TV watching, and looking 

outside.  Adjacency to a column and corner location had no main effects but interacted with time 

increasing in some time samples by 1.3 to 1.8 seconds per 20-second long time sample (Tables 

3.52–53).  Time had no main effects in both analyses. 

Table 3.52. The associations between near-column locations in the dining hall and other offline activities 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 1.016 .871 809.500 .244 -.694 2.726 

Column .390 .648 3940.890 .547 -.880 1.660 

[Time=1] .124 .227 3991.494 .587 -.322 .569 

[Time=2] .210 .228 3983.637 .358 -.238 .658 

[Time=3] .104 .231 3963.197 .653 -.349 .556 
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[Time=4] -.026 .234 3954.384 .911 -.484 .432 

[Time=5] .014 .239 3943.651 .955 -.454 .481 

[Time=6] .068 .244 3925.575 .782 -.411 .546 

[Time=7] .092 .251 3911.466 .715 -.401 .585 

[Time=8] .175 .257 3897.681 .495 -.328 .679 

Column * [Time=1] .295 .635 3990.606 .643 -.950 1.540 

Column * [Time=2] .617 .636 3985.629 .332 -.630 1.864 

Column * [Time=3] .748 .643 3970.755 .245 -.512 2.009 

Column * [Time=4] 1.003 .648 3951.226 .122 -.268 2.274 

Column * [Time=5] 1.587* .656 3945.232 .016 .300 2.874 

Column * [Time=6] .775 .674 3930.426 .251 -.548 2.097 

Column * [Time=7] 1.522* .698 3912.872 .029 .153 2.891 

Column * [Time=8] .653 .708 3899.398 .356 -.735 2.040 

Note: *p<.05, **<.01 
 

Table 3.53. The associations between corner locations in the dining hall and other online activities in the 
dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .917 .874 808.899 .294 -.798 2.633 

[Corner=1] .006 .703 3918.163 .993 -1.372 1.383 

[Time=1] -.029 .224 3991.215 .897 -.469 .411 

[Time=2] .191 .225 3984.693 .396 -.251 .633 

[Time=3] .125 .227 3964.214 .583 -.321 .571 

[Time=4] -.001 .231 3954.751 .997 -.453 .451 

[Time=5] .075 .236 3944.791 .749 -.387 .537 

[Time=6] .110 .241 3926.518 .650 -.363 .582 

[Time=7] .182 .248 3911.803 .462 -.304 .668 

[Time=8] .228 .253 3898.081 .367 -.267 .723 

Corner * [Time=1] 1.833** .696 3978.778 .009 .467 3.198 

Corner * [Time=2] .860 .696 3974.118 .217 -.505 2.225 

Corner * [Time=3] .657 .706 3969.128 .352 -.727 2.042 

Corner * [Time=4] .964 .709 3950.509 .174 -.426 2.354 

Corner * [Time=5] 1.353 .709 3942.731 .057 -.038 2.744 

Corner] * [Time=6] .588 .729 3930.652 .420 -.841 2.017 

Corner * [Time=7] 1.024 .765 3920.728 .181 -.476 2.523 

Corner * [Time=8] .283 .787 3906.937 .719 -1.260 1.826 

Note: *p<.05, **<.01 
 

Adjacency to a wall or to windows had main effects on other offline activities.  Such 

activities increased where adjacent to a wall (β=.970, SE=.340, p=.004, CI=.302, 1.637) and 

where near windows (β=1. 474, SE=.252, p=.000, CI=.979, 1.968).  Tables 3.54 and 3.55 show 

the results.  Time had no main effect. 
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Table 3.54. The associations between near-wall locations in the dining hall and other online activities in the 
dining hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .887 .854 734.680 .300 -.790 2.564 

Wall .970** .340 722.274 .004 .302 1.637 

Note: *p<.05, **<.01 
 

Table 3.55. The associations between near-window locations and diners’ other offline activities in the dining 
hall 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 1.362 .837 734.119 .104 -.282 3.006 

Window 1.474** .252 729.588 .000 .979 1.968 

Note: *p<.05, **<.01 
 

vi. Discussion 

Adjacency to a column, a hallway, a wall, and windows as well as corner location were 

examined.  Only near column location was associated with screen use but in a random manner.  

The attributes’ correlations with screen share were insubstantial.  On the other hand, their 

associations with non-screen activities was greater.  Face-to-face interaction was suppressed 

where near a column while other attributes were not related.  People watching decreased in a 

corner, near a wall, or by windows while other offline activities increased in such locations and 

in a corner.  Adjacency to a hallway was not correlated to any of the outcome measures.   

It appears natural to attend more to the outside when seated next to windows; yet the 

other attributes’ associations with non-screen outcomes were not expected.  Prior studies suggest 

corner locations, walls and windows are generally preferred by people for greater enclosure or 

for views to outside (Alexander et al., 1977; Whyte, 1980).  Window locations provide greater 

visual access while corner location offers greater safety due to less visual exposure to others.  

This is also in line with prospect-refuge theory that explains greater visual access with minimal 

visual exposure was essential in human survival thus preferred (Appleton, 1975).  Less screen 

use in these locations could have implied that these features are perceived safer resulting in less 
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urge to flee from the scene to screens.  However, this pattern was not found in this study.  

Likewise, these features were associated with less people watching, a passive form of 

engagement with the surroundings.  Face-to-face interaction did not increase near a column 

unlike otherwise after 12 minutes or so.  Therefore, the results here are against the hypothesis of 

screen use as a means of escape.   

Instead, non-screen disengagement (other offline activities) was associated with greater 

enclosure or windows.  Greater offline activities near windows, however, may not be interpreted 

as an escape from a stressful situation because a view to nature is pleasant and restorative as 

prior studies found (Hartig, Mitchell, De Vries, & Frumkin, 2014; R. Kaplan, Kaplan, & Ryan, 

1998; S. Kaplan, 1995; Ulrich, 1984).  Yet, I did not expect to observe an increase in other 

offline activities and a decrease in people watching when diners were located adjacent to a wall.  

Walls provide partial enclosure and considered preferable in urban public space (Gehl, 2010; 

Whyte, 1980).  In urban outdoor settings, people can position themselves against a wall.  Prior 

research suggests protecting one’s back was important in human survival because backside is 

often out of sight (Hall, 1969).  However, in the dining halls, pre-arranged tables against a wall 

did not allow diners sit against a wall, and this might not offer a sufficient sense of enclosure.  

Lastly, adjacency to a hallway was not associated with any of the behavioral outcomes.  Having 

more passers-by may not result in crowding—that is, having too much social interaction 

compared to desired.  Yet, it is still plausible that physical environments interact with social 

variables this paper examined previously.  The following section continues discussing physical 

environments:  table design and layout. 

7.6. Table design and arrangement 

We identified 18 types of tables in the two dining halls.  Since some of them were similar 
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in size and shape, the majority of tables were coded into size (small vs. large), shape (square or 

rectangular vs. round), and height (low vs. high).  Excluding odd shapes (e.g. semi-circle) or the 

ones of low frequency, 11 table types were categorized into small high round, large low round, 

small low rectangular or square, and long low rectangular.  Small rectangular tables were most 

prevalent, thus reference category in the following analyses.  These were either 30” by 24” or 

36” square, two to four persons.  Small round tables were 30” diameter, two or three persons; 

large round tables were 60” diameter, about eight persons.  Long rectangular tables varied from 

30” x 60” to 30” x 96” (Table 3.56).   

Table 3.56. Table shape categories. 

Table type Description No. diners No. time samples 

1 Large round table (60”D) 40 295 

2 Small high round table (30”D) 150 790 

3 Long rectangular table (30”x60”~30”x96”)  79 492 

4 Small rectangular table (36”sq or 24”x30”) 501 3077 

 Total 770 4654 

 

The adjacency to other tables were coded into 0, 1, and 2 indicting how many tables 

adjoined an observed student’s.  If a group took a three-table row, it was counted as 0 adjacent 

table because the group did not have abutted tables to the ones they occupied.  Yet, the tables 

were still counted as small rectangular tables that they could move around when needed.  Since 

round tables don’t have abutted tables—even though a few abutted to accommodate their needs 

as shown in Table 3.57—the tests of table arrangement excluded them. 

Table 3.57. The frequency of time samples and (diners) having 0, 1, and 2 tables abutted.  

Number of adjacent 
tables 

Table type 
Total diners 

1 2 3 4 

0 295 (40) 787 (149) 99 (13) 669 (100) 1850 (302) 

1 0 3 (1) 280 (45) 1422 (228) 1705 (274) 

2 0 0 113 (21) 986 (173) 1099 (194) 

 295 (40) 790 (150) 492 (79) 3077 (501) 4654 (770) 

Note: Table type 1=large round table (60”D), 2=small high round table (30”D), 3=long rectangular table (30” x 
60”+), 4=small rectangular table (36”sq or 24”x30”).  The numbers in brackets are the number of diners 
observed. 
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i. Screen use 

Compared to small rectangular tables, large round tables had least screen use (β=-2.018, 

SE=.849, p=.018, CI=-3.685, -.351)—that is, over 10% of the time sample duration (Table 3.58).  

Table arrangement was not associated.  Figure 3.29 illustrates screen use and face-to-face 

interaction by table type. 

Figure 3.29. Screen use and face-to-face interaction associated with table type. 

 
 

Table 3.58. The associations between table type and screen use. 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 7.428** .933 754.333 .000 5.596 9.259 

[Table=1] -2.018* .849 648.644 .018 -3.685 -.351 

[Table=2] -.006 .514 727.742 .990 -1.015 1.003 

[Table=3] -.901 .642 694.754 .161 -2.162 .360 

Note: Table type 1=large round table (60”D), 2=small high round table (30”D), 3=long rectangular table (30” x 
60”+), 4=small rectangular table (36”sq or 24”x30”, reference level). *p<.05, **<.01 

ii. Screen share 

Table type was marginally associated.  Table arrangement did not have a main effect but 

interacted with time.  Tables that did not have adjacent tables had less screen share in time 7 

compared to the ones that had one on each side.  However, the estimated difference was 

negligible (Table 3.59). 
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Table 3.59. The associations between table arrangement and screen share. 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept .064 .340 1925.856 .850 -.602 .731 

[AdTable=0] .450 .356 3361.610 .161 -.199 1.198 

[AdTable=1] .183 .312 3359.468 .557 -.428 .794 

[Time=1] .290 .283 3191.186 .307 -.266 .845 

[Time=2] .370 .285 3182.319 .194 -.188 .928 

[Time=3] .120 .287 3143.358 .676 -.443 .683 

[Time=4] .248 .292 3111.767 .396 -.324 .820 

[Time=5] .521 .300 3108.146 .083 -.067 1.110 

[Time=6] .546 .305 3029.366 .073 -.051 1.144 

[Time=7] .339 .321 3005.430 .291 -.290 .969 

[Time=8] .084 .326 2939.958 .797 -.554 .722 

[AdTable=0] * [Time=1] -.648 .404 3121.066 .109 -1.439 .144 

[AdTable=0] * [Time=2] -.613 .405 3114.391 .131 -1.478 .182 

[AdTable=0] * [Time=3] -.582 .412 3092.069 .158 -1.389 .225 

[AdTable=0] * [Time=4] -.653 .415 3068.077 .115 -1.466 .160 

[AdTable=0] * [Time=5] -.780 .424 3068.575 .060 -1.632 .033 

[AdTable=0] * [Time=6] -.710 .431 3010.327 .100 -1.555 .135 

[AdTable=0] * [Time=7] -.939* .453 2988.872 .038 -1.827 -.051 

[AdTable=0] * [Time=8] -.501 .459 2937.270 .275 -1.401 .399 

[AdTable=1] * [Time=1] -.245 .347 3161.344 .480 -.924 .435 

[AdTable=1] * [Time=2] -.393 .348 3154.159 .260 -1.076 .290 

[AdTable=1] * [Time=3] .053 .352 3123.267 .881 -.638 .743 

[AdTable=1] * [Time=4] .032 .3590 3100.892 .928 -.671 .736 

[AdTable=1] * [Time=5] -.358 .368 3090.516 .330 -1.079 .362 

[AdTable=1] * [Time=6] -.550 .375 3033.168 .143 -1.286 .186 

[AdTable=1] * [Time=7] .048 .391 3001.895 .902 -.719 .815 

[AdTable=1] * [Time=8] -.111 .399 2943.905 .781 -.894 .672 

Note: AdTable=0, no abutted tables; =1, one abutted table.  *p<.05, **<.01 
 

iii. Face-to-face interaction  

Small high round tables had less face-to-face interaction (β=-.578, SE=.195, p=.003, CI=-

.961, -.195) and stayed true after taking into account its interaction with time (Figure 29 & Table 

3.60).  Time had a main effect on face-to-face interaction with an increasing trend during the 

meal.  Table arrangement was not associated.   

Table 3.60. The relationships between table types and face-to-face interaction 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 1.643** .206 923.836 .000 1.240 2.047 

[Table=1] .238 .275 2961.187 .387 -.301 .777 



 

 

138 

 

[Table=2] -.578** .195 3962.507 .003 -.961 -.195 

[Table=3] .031 .225 3383.743 .891 -.410 .472 

[Time=1] -.710** .082 3790.386 .000 -.871 -.548 

[Time=2] -.536** .083 3784.216 .000 -.698 -.374 

[Time=3] -.388** .083 3769.497 .000 -.552 -.225 

[Time=4] -.294** .085 3757.401 .001 -.460 -.129 

[Time=5] -.282** .086 3750.354 .001 -.452 -.113 

[Time=6] -.233** .088 3735.167 .008 -.405 -.061 

[Time=7] -.179* .091 3721.719 .049 -.357 -.001 

[Time=8] -.060 .093 3709.478 .517 -.243 .122 

[Table=1] * [Time=1] -.065 .262 3747.937 .803 -.579 .449 

[Table=1] * [Time=2] -.054 .265 3752.937 .839 -.574 .466 

[Table=1] * [Time=3] .349 .267 3743.586 .192 -.175 .872 

[Table=1] * [Time=4] .032 .267 3743.635 .904 -.492 .557 

[Table=1] * [Time=5] -.057 .269 3746.335 .833 -.583 .470 

[Table=1] * [Time=6] .152 .273 3744.762 .578 -.383 .687 

[Table=1] * [Time=7] .135 .279 3720.537 .630 -.412 .681 

[Table=1] * [Time=8] -.072 .278 3711.106 .796 -.618 .474 

[Table=2] * [Time=1] .293 .190 3824.816 .123 -.079 .665 

[Table=2] * [Time=2] .405* .190 3815.242 .033 .032 .778 

[Table=2] * [Time=3] .334 .192 3793.195 .082 -.043 .711 

[Table=2] * [Time=4] .265 .195 3780.430 .176 -.118 .648 

[Table=2] * [Time=5] .136 .199 3760.988 .493 -.254 .526 

[Table=2] * [Time=6] .275 .208 3738.168 .186 -.132 .682 

[Table=2] * [Time=7] .118 .213 3723.664 .580 -.299 .535 

[Table=2] * [Time=8] .035 .222 3708.127 .875 -.399 .469 

[Table=3] * [Time=1] .414 .217 3816.159 .056 -.011 .839 

[Table=3] * [Time=2] .267 .219 3789.807 .222 -.162 .696 

[Table=3] * [Time=3] .405 .222 3763.076 .068 -.031 .841 

[Table=3] * [Time=4] .352 .223 3746.800 .114 -.085 .789 

[Table=3] * [Time=5] .378 .225 3742.641 .093 -.064 .820 

[Table=3] * [Time=6] -.063 .230 3731.279 .785 -.513 .388 

[Table=3] * [Time=7] .163 .236 3723.337 .491 -.300 .625 

[Table=3] * [Time=8] .058 .239 3710.243 .808 -.410 .526 

Note: Table type 1=large round table (60”D), 2=small high round table (30”D), 3=long rectangular table (30” x 
60”+), 4=small rectangular table (36”sq or 24”x30”, reference level). *p<.05, **<.01 
 

iv. People watching 

Small high round table had longer people watching (β=1.424, SE=.311, p=.000, CI=.814, 

2.034).  Table type did not interact with time (Table 3.61).  In addition, table arrangement had no 

main effects.  Stand-alone table’s interaction with time on people watching appeared to be 

random and is not readily interpretable (Table 3.62). 



 

 

139 

 

Table 3.61. The associations between table types and people watching 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 3.023** .616 950.305 .000 1.813 4.232 

[Table=1] -.338 .507 590.357 .506 -1.333 .658 

[Table=2] 1.424** .311 695.876 .000 .814 2.034 

[Table=3] -.623 .386 641.507 .107 -1.380 .134 

[Time=1] -.022 .290 3922.263 .938 -.590 .546 

[Time=2] .354 .291 3912.371 .224 -.2162 .923 

[Time=3] .233 .293 3880.071 .425 -.340 .807 

[Time=4] .302 .294 3849.078 .304 -.275 .879 

[Time=5] .173 .299 3828.368 .563 -.413 .759 

[Time=6] .605* .304 3784.187 .047 .009 1.201 

[Time=7] -.002 .314 3753.391 .995 -.617 .613 

[Time=8] .045 .320 3721.336 .888 -.583 .673 

Note: Table type 1=large round table (60”D), 2=small high round table (30”D), 3=long rectangular table (30” x 
60”+), 4=small rectangular table (36”sq or 24”x30”, reference level). *p<.05, **<.01 
 

Table 3.62. The relationships between table arrangement and people watching 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 1.588 .966 1047.100 .101 -.308 3.484 

[AdTable=0] .678 .806 3268.172 .400 -.903 2.260 

[AdTable=1] .377 .697 3350.151 .589 -.991 1.744 

[Time=1] .188 .611 3012.337 .759 -1.011 1.387 

[Time=2] .965 .614 3001.224 .116 -.238 2.168 

[Time=3] .653 .617 2965.833 .290 -.558 1.864 

[Time=4] .917 .625 2937.101 .143 -.310 2.143 

[Time=5] .255 .643 2932.382 .692 -1.006 1.516 

[Time=6] .745 .650 2882.734 .251 -.529 2.020 

[Time=7] .375 .684 2866.086 .583 -.965 1.716 

[Time=8] .314 .691 2832.186 .649 -1.041 1.669 

[AdTable=0] * [Time=1] -.406 .866 2959.654 .639 -2.104 1.292 

[AdTable=0] * [Time=2] -.957 .869 2952.738 .271 -2.662 .748 

[AdTable=0] * [Time=3] -.923 .882 2929.801 .295 -2.652 .805 

[AdTable=0] * [Time=4] -1.786* .886 2909.575 .044 -3.524 -.048 

[AdTable=0] * [Time=5] -.788 .907 2907.940 .385 -2.567 .991 

[AdTable=0] * [Time=6] -.947 .918 2872.305 .302 -2.747 .853 

[AdTable=0] * [Time=7] -.815 .963 2857.416 .398 -2.704 1.074 

[AdTable=0] * [Time=8] -1.132 .974 2831.120 .245 -3.042 .778 

[AdTable=1] * [Time=1] .276 .746 2990.947 .711 -1.186 1.738 

[AdTable=1] * [Time=2] -.347 .749 2982.095 .643 -1.815 1.122 

[AdTable=1] * [Time=3] .134 .755 2952.273 .859 -1.347 1.615 

[AdTable=1] * [Time=4] -.435 .768 2930.101 .572 -1.941 1.072 

[AdTable=1] * [Time=5] .174 .786 2920.072 .825 -1.368 1.716 

[AdTable=1] * [Time=6] .134 .800 2883.970 .867 -1.435 1.703 

[AdTable=1] * [Time=7] -.151 .833 2864.289 .856 -1.784 1.482 
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[AdTable=1] * [Time=8] -.137 .848 2834.307 .871 -1.800 1.526 

Note: AdTable=0, no abutted tables; =1, one abutted table.  *p<.05, **<.01 
 

v. Other offline activities 

Small high tables had less other offline activities (β=-1.321, SE=.326, p=.000, CI=-1.960, 

-.681).  Table type did not interact with time, and time had no main effect.  Rectangular tables—

table types 3 & 4—had greater other offline activities.  And, more other offline activities were 

found when not having any abutted tables (β=1.134, SE=.444, p=.011, CI=.261, 2.007).  See 

Tables 3.63 and 3.64 for the results.   

Table 3.63. The relationships between table types and other offline activities 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 0.888 0.601 705.348 .140 -0.293 2.068 

[Table=1] -0.787 0.553 647.825 .155 -1.874 0.299 

[Table=2] -1.321** 0.326 716.371 .000 -1.960 -0.681 

[Table=3] -0.589 0.427 686.102 .168 -1.428 0.249 

Note: Table type 1=large round table (60”D), 2=small high round table (30”D), 3=long rectangular table (30” x 
60”+), 4=small rectangular table (36”sq or 24”x30”, reference level). *p<.05, **<.01 

 

Table 3.64. The relationships between table arrangement and other offline activities  

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept -.855 .990 547.996 .388 -2.800 1.090 

[AdTable=0] 1.134* .444 530.756 .011 .261 2.007 

[AdTable=1] .232 .337 546.082 .492 -.431 .894 

Note: AdTable=0, no abutted tables; =1, one abutted table.  *p<.05, **<.01 
 

vi. Discussion  

Large round tables typically had eight chairs.  These tables had less screen use, which is 

consistent with the group-size & screen-use association (Figure 3.29).  Unlike group size, 

however, this table type was not associated with greater face-to-face interaction.  On the other 

hand, small round tables were associated with less in-person interaction and other offline 

activities and with more people watching.  Small high tables are located in transient areas such as 

busy cafés or grab-n-go lunch places.  In the dining halls, they were mostly located near server 
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areas, and some were filling in small spaces such as wide passageways.  Many Single’s and 

small groups took these tables.  In addition, these areas had limited access to windows or TV.  

Since these had many foot traffic, book reading might not be desired.  Instead, there were more 

human activities including people getting food and passing by.  Therefore, these small high 

round tables were also for quick meals/snacks.  On the other hand, table arrangement did not 

seem to have any meaningful linkages to communication except increased other offline 

activities.  Stand-alone tables could be more desired for those who want to read or study to 

reduce distraction or for privacy.  

7.7. Ambient environments: Sound  

Sound and illumination levels were recorded at the beginning of each person’s 

observations.  However, illumination levels varied significantly from time samples to time 

samples due to weather or sunset, and from seat to seat.  As this study used unobtrusive 

observations, accurate illumination measures were challenging.  Sound levels, on the other hand, 

were not as sensitive during observations among tables or by weather.  Therefore, only sound 

levels were examined.  Sound levels were measured a few feet away from the table observed in 

order not to intrude on the diners being observed.  Sound was measured typically at the very 

beginning of a meal or while diners were at the food stations after securing a table.  Thus, sound 

levels were unlikely subject to the observed diners’ own conversation.  The mean sound level 

was 76.89 dB (SD: 5.91, min: 62, max: 90).  Considering an additional 10 dB means a doubling 

of sound levels, the sound levels in the dining halls could be nearly eight times the quiet time.  In 

addition, the sound levels were high.  90 dB is equivalent to noise from hair dryer while normal 

conversation is 60 dB (Centers for Disease Control and Prevention, 2011).  Because quadratic 

relationships are plausible, the HLM model for repeated measures is:  
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Level 1: screenik = βok + β1k(timeik) + εik 

Level 2: βok = γ00 + γ01(soundk) + γ02(soundk)(soundk) + ζ0k  

               β1k = γ10 + γ11(soundk) + γ12(soundk)(soundk) + ζ1k 

i. Screen use 

Screen use linearly decreased with sound levels in a quadratic manner (sound, β=-3.637, 

SE=1.341, p=.007, CI=-6.266, -1.007; sound*sound, β=.022, SE=.009, p=.010, CI=.005, .040).  

With the mean sound level, 76.89 dB, the estimated screen use during the reference time sample 

was 3.9 seconds.  In addition, screen use varied among time samples, from 3.3 to 7.3 seconds 

with the mean sound levels (Table 3.65).  Figure 3.30 visualize estimated screen use in the 

dining halls using three arbitrary yet plausible sound levels, 65, 75, and 85 dB.  In general, the 

louder the dining hall, the less screen use.   

Figure 3.30. Estimated screen use associated with sound levels 

 
 

Table 3.65. The associations of sound levels with scree use 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 153.435** 51.444 4135.163 .003 52.576 254.294 

Sound -3.637** 1.341 4140.506 .007 -6.266 -1.007 

Sound * Sound .022* .009 4135.440 .010 .005 .040 

[Time=1] -166.820** 52.175 3998.067 .001 -269.112 -64.527 

[Time=2] -152.901** 52.320 3994.719 .003 -255.477 -50.325 
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[Time=3] -130.214* 52.668 3973.806 .013 -233.472 -26.955 

[Time=4] -75.439 53.460 3964.905 .158 -180.252 29.373 

[Time=5] -113.347* 54.340 3960.401 .037 -219.885 -6.810 

[Time=6] -82.884 54.859 3939.645 .131 -190.438 24.671 

[Time=7] -70.341 56.093 3917.019 .210 -180.315 39.633 

[Time=8] -131.946* 57.631 3908.016 .022 -244.936 -18.956 

[Time=1] * Sound 4.258** 1.363 3997.972 .002 1.587 6.929 

[Time=2] * Sound 3.947** 1.366 3994.499 .004 1.269 6.626 

[Time=3] * Sound 3.381* 1.376 3973.306 .014 .684 6.077 

[Time=4] * Sound 1.934 1.396 3965.218 .166 -.803 4.670 

[Time=5] * Sound 3.041* 1.419 3960.445 .032 .259 5.822 

[Time=6] * Sound 2.122 1.434 3939.721 .139 -.690 4.933 

[Time=7] * Sound 1.830 1.465 3916.911 .212 -1.042 4.701 

[Time=8] * Sound 3.367* 1.503 3907.920 .025 .421 6.313 

[Time=1] * Sound * Sound -.027** .009 3997.917 .002 -.044 -.010 

[Time=2] * Sound * Sound -.025** .009 3994.277 .004 -.043 -.008 

[Time=3] * Sound * Sound -.022* .009 3972.812 .015 -.039 -.004 

[Time=4] * Sound * Sound -.012 .009 3965.598 .175 -.030 .005 

[Time=5] * Sound * Sound -.020* .009 3960.588 .028 -.038 -.002 

[Time=6] * Sound * Sound -.013 .009 3939.863 .148 -.032 .005 

[Time=7] * Sound * Sound -.012 .010 3916.857 .215 -.031 .007 

[Time=8] * Sound * Sound -.021* .010 3907.878 .029 -.041 -.002 

Note: *p<.05, **<.01 

ii. Screen share 

Sound levels had no main effect on screen share but interacted with time.  About 15 

minutes in the meal, screen share varied more with sound levels and this became statistically 

significant in time sample 7 (Table 3.66).  However, the differences in screen share within the 

observed sound levels were minute (Figure 3.31). 

Figure 3.31. Estimated screen share associated with sound levels 

 

0

5

10

15

20

1 2 3 4 5 6 7 8 9

S
c
re

e
n
 s

h
a
re

 (
s
e
c
)

Time sample

65 dB

75 dB

85 dB



 

 

144 

 

 

Table 3.66. The associations of sound levels with scree share 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 2.274 1.370 4675.941 .097 -.411 4.959 

Sound -.024 .018 4677.043 .174 -.058 .011 

[Time=1] -1.961 1.535 4374.424 .201 -4.970 1.048 

[Time=2] -.950 1.539 4363.128 .537 -3.967 2.066 

[Time=3] -2.055 1.556 4335.256 .187 -5.106 .996 

[Time=4] -1.663 1.578 4316.852 .292 -4.758 1.431 

[Time=5] 1.031 1.616 4300.597 .524 -2.138 4.200 

[Time=6] -2.641 1.651 4242.913 .110 -5.878 .595 

[Time=7] -3.469 1.705 4176.741 .042 -6.811 -.127 

[Time=8] -.236 1.771 4120.922 .894 -3.708 3.235 

[Time=1] * Sound .026 .020 4367.430 .196 -.013 .064 

[Time=2] * Sound .013 .020 4355.279 .525 -.026 .051 

[Time=3] * Sound .027 .020 4327.500 .183 -.013 .066 

[Time=4] * Sound .023 .020 4311.809 .249 -.016 .063 

[Time=5] * Sound -.011 .021 4296.939 .580 -.052 .029 

[Time=6] * Sound .036 .021 4240.249 .091 -.006 .077 

[Time=7] * Sound .046 .022 4176.482 .035 .003 .089 

[Time=8] * Sound .002 .023 4120.497 .929 -.042 .047 

Note: *p<.05, **<.01 
 

iii. Face-to-face interaction  

Sound levels did not have a main effect but interacted with time in a quadratic manner.  

Sound levels were statistically salient only in time sample 1 (Table 3.67).  Figure 3.32 illustrates 

estimated screen share based on three sound level scenarios.  The variance among times samples 

was greater than the one from sound levels.  The face-to-face interaction patterns along the time 

samples were not the opposite of screen use patterns shown in Figure 3.30.   

Table 3.67. The associations of sound levels with face-to-face interaction  

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept -10.104 9.716 3554.766 .298 -29.153 8.945 

Sound .285 .253 3565.287 .261 -.212 .781 

Sound * Sound -.002 .002 3562.295 .294 -.005 .001 

[Time=1] 18.074 9.272 3976.214 .051 -.105 36.253 

[Time=2] 7.853 9.299 3973.835 .398 -10.379 26.085 

[Time=3] 12.508 9.356 3956.556 .181 -5.834 30.851 

[Time=4] 14.713 9.495 3949.744 .121 -3.902 33.328 

[Time=5] 16.659 9.650 3946.221 .084 -2.260 35.578 



 

 

145 

 

[Time=6] 11.145 9.738 3931.235 .253 -7.948 30.238 

[Time=7] 12.036 9.953 3915.144 .227 -7.478 31.550 

[Time=8] 8.031 10.221 3908.349 .432 -12.009 28.071 

[Time=1] * Sound -.495* .242 3976.088 .041 -.970 -.021 

[Time=2] * Sound -.218 .243 3973.668 .368 -.695 .258 

[Time=3] * Sound -.350 .244 3956.161 .152 -.829 .129 

[Time=4] * Sound -.396 .248 3949.985 .110 -.882 .090 

[Time=5] * Sound -.440 .252 3946.294 .080 -.934 .053 

[Time=6] * Sound -.296 .255 3931.293 .244 -.795 .203 

[Time=7] * Sound -.323 .260 3915.073 .214 -.832 .187 

[Time=8] * Sound -.218 .267 3908.306 .414 -.740 .305 

[Time=1] * Sound * Sound .003* .002 3975.983 .039 .000 .006 

[Time=2] * Sound * Sound .001 .002 3973.484 .368 -.002 .005 

[Time=3] * Sound * Sound .002 .002 3955.781 .136 -.001 .005 

[Time=4] * Sound * Sound .003 .002 3950.269 .106 -.001 .006 

[Time=5] * Sound * Sound .003 .002 3946.436 .082 .000 .006 

[Time=6] * Sound * Sound .002 .002 3931.401 .246 -.001 .005 

[Time=7] * Sound * Sound .002 .002 3915.046 .209 -.001 .005 

[Time=8] * Sound * Sound .001 .002 3908.307 .404 -.002 .005 

Note: *p<.05, **<.01 
 

Figure 3.32. Estimated screen use associated with sound levels 

 
 
 

iv. People watching 

People watching increased in a quadratic manner with sound levels within the sound level 

range observed in the dining halls (sound, β=.958, SE=.448, p=.033, CI=.079, 1.837; sound * 

sound, β=-.006, SE=003, p=.029, CI=-.012, -.001).  Sound levels did not interact with time.  

Table 3.68 shows the results.  People watching did not vary much over time, and 75 and 85 dB 
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resulted in similar estimates in people watching (Figure 3.33).   

Figure 3.33. Estimated people watching associated with sound levels.  75 dB and 85 dB estimated same 
amount of people watching 

 
 

Table 3.68. The associations of sound levels with people watching  

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept -31.966 17.183 679.353 .063 -65.705 1.773 

Sound .958* .448 679.623 .033 .079 1.837 

Sound * Sound -.006* .003 679.578 .029 -.012 -.001 

[Time=1] .067 .283 4111.068 .813 -.487 .621 

[Time=2] .446 .284 4101.642 .116 -.110 1.002 

[Time=3] .332 .285 4068.845 .245 -.228 .891 

[Time=4] .317 .287 4038.544 .270 -.246 .879 

[Time=5] .275 .292 4015.094 .346 -.297 .847 

[Time=6] .627* .297 3970.192 .035 .044 1.210 

[Time=7] .092 .307 3940.546 .764 -.509 .693 

[Time=8] -.001 .313 3908.971 .998 -.614 .612 

Note: *p<.05, **<.01 
 

v. Other offline activities 

Other offline activities showed the opposite pattern to people watching.  They decreased 

with sound levels in a quadratic manner within the sound levels observed in the dining halls 

(sound, β=-1.186, SE=.473, p=.012, CI=-2.115, -.257; sound*sound, β=.007, SE=.003, p=.020, 

CI=.001, .013).  Sound levels did not interact with time on other offline activities.  Table 3.69 

shows the results. 
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Table 3.69. The associations of sound levels with other offline activities  

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 48.744** 18.205 725.672 .008 13.004 84.484 

Sound -1.186* .473 725.100 .012 -2.115 -.257 

Sound * Sound .007* .003 724.373 .020 .001 .013 

Note: *p<.05, **<.01 
 

vi. Discussion  

Sound levels were associated with screen use and three non-screen activities in a 

quadratic manner.  As sound levels increased, screen use decreased and face-to-face person 

interaction increased.  Sound levels’ interaction with time generated greater fluctuation in screen 

use and face-to-face interaction when sound levels were high (Figures 3.30 & 3.32).  Screen 

share changed with sound levels in a linear manner but only small changes without consistent 

patterns.  As sound levels increased, people watching increased while other offline activities 

decreased.  Except in screen use, the influence of sound levels was smaller than the variance due 

to time in the meal.   

Sound levels were measured a few feet away from the observed diners, at the beginning 

of the meal, the diners’ conversations unlikely contributed to sound levels.  Instead, sound levels 

may indicate social density as one of the primary sound sources in the dining halls was chatting 

even though the dining halls often played music when there were not many diners present such 

as early morning.  Furthermore, high sound levels in general are not preferred in many everyday 

indoor settings such as home and work (Park & Evans, 2016).  Therefore, I expected negative 

effects of sound levels or crowding on social behaviors in the dining halls.  Whether diners got 

distracted more or had more to attend to in the dining hall, the sound levels in the dining halls did 

not have negative impacts on diners’ social behavior such social withdrawal (Fleming, Baum, & 

Singer, 1985; Kearns, Whitley, Mason, & Bond, 2012).   

At least when music is not on, chatter and other human-generated sound in the dining 
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halls appears not to persuade screen use but to encourage in-person social interaction.  Therefore, 

the soundscape in the dining halls might be preferred in these indoor settings unlike construction 

sound and aircraft or road traffic noise that are more likely harmful (Raimbault & Dubois, 2005).  

Previous studies suggest people watching was among the primary activities in outdoor public 

space and often drawing more people into setting (Gehl, 2010; Jacobs, 1961; Whyte, 1980).  This 

study argues that moderately high indoor sound levels can promote social interaction in social 

settings similar to outdoor spaces if the sound quality is not aversive.  Another point to note is 

that sound levels may correlate with indoor crowding.  Similar to indoor noise, high indoor 

density is considered harmful in many settings.  Face-to-face interaction was suppressed in the 

beginning of meal when noise levels were higher (Figure 3.32).  This might be related to 

crowding or high indoor noise.  However, sound levels in the dining hall contexts could reflect 

how lively the dining halls were.  Then, screen use may not be a means of escape from crowding 

in daily social settings as initially suspected.  Decreased other offline activities may support this 

argument.  Note that face-to-face interaction estimates were far beyond possible range.  Even 

with consistent statistical significance, sound levels may not be able to predict behavioral 

patterns excluding other contextual variables such as social and physical attributes.  Even if 

desire to escape from the dining halls may not be the primary motivator of screen use in general, 

those who are alone still may choose to flee to a screen.  The following section examines the 

interaction effects between social and physical variables. 

7.8. Physical attributes x social environments 

With all social and physical variables previously examined, going over all the 

combinations of these will be excessive in this exploratory study.  This section tests a few 

combinations among all potential two way interactions based on prior research.  This section 
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tests the interaction between physical (column, corner, windows) and social environments 

(Single, group size) on the two major outcomes—screen use and face-to-face interaction.  Wall 

was omitted from this section because it had similar patterns in the outcomes to windows.  Social 

density and sound levels will be tested in later section.  The initial HML model for physical 

attributes, time-varying social environments, and time-varying screen use for individual k at 

wave i is:  

Level 1: screenik = β0k + β1k(timeik) + εik 

Level 2: βok = γ00 + γ01(columnk) + γ02(Singleik) + γ03(columnk)(Singleik) + ζ0k  

              β1k = γ10 + γ11(columnk) + γ12(Singleik) + γ13(columnk)(Singleik) + ζ1k 

Since group size consistently showed quadratic patterns, the quadratic term was included 

in the initial model. For instance, the initial model for the interaction between group and column 

is for individual k at wave i is:  

Level 1: screenik = β0k + β1k(timeik) + εik 

Level 2: βok = γ00 + γ01(columnk) + γ02(groupik) + γ03(groupik)(groupik) + 

γ04(columnk)(groupik) + ζ0k  

              β1k = γ10 + γ11(columnk) + γ12(groupik) + γ13(groupik)(groupik) + 

γ14(columnk)(groupik) + ζ1k 

i. Screen use 

Both Single (β=5.916, SE=1.008, p=.000, CI=3.940, 7.892) and adjacency to a column 

(β=2.442, SE=1.228, p=.047, CI=.035, 4.849) had main effects both increasing screen use.  

Single and adjacency to column interacted only in time sample 6 (Table 3.70).  Group size and 

column also generated similar results to the ones when only group size was tested (Table 28).  

The associations between column and Single were not meaningful. 
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Table 3.70.  The associations among Single, adjacency to a column, and screen use 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 4.791** .793 1257.061 .000 3.235 6.347 

Single 5.916** 1.008 4252.973 .000 3.940 7.892 

Column 2.442* 1.228 4522.145 .047 .035 4.849 

Single * Column=1 -2.020 2.238 4395.281 .367 -6.407 2.368 

[Time=1] .773 .468 4064.461 .099 -.144 1.690 

[Time=2] .458 .452 4026.930 .312 -.429 1.345 

[Time=3] .519 .449 3998.759 .248 -.361 1.398 

[Time=4] .075 .448 3976.339 .867 -.803 .953 

[Time=5] .158 .455 3960.156 .729 -.734 1.049 

[Time=6] .321 .461 3934.185 .486 -.582 1.223 

[Time=7] .627 .471 3908.302 .183 -.297 1.550 

[Time=8] -.008 .477 3888.389 .987 -.942 .926 

Single * [Time=1] -2.288* 1.059 4064.373 .031 -4.365 -.210 

Single * [Time=2] -1.220 1.061 4057.707 .250 -3.300 .860 

Single * [Time=3] -.851 1.072 4045.970 .428 -2.952 1.251 

Single * [Time=4] -.662 1.086 4031.655 .542 -2.791 1.467 

Single * [Time=5] -.358 1.103 4011.138 .745 -2.521 1.805 

Single * [Time=6] -1.131 1.130 3975.596 .317 -3.347 1.084 

Single * [Time=7] -1.388 1.171 3952.814 .236 -3.683 .908 

Single * [Time=8] .059 1.222 3930.982 .961 -2.336 2.455 

Column * [Time=1] -1.754 1.376 3995.973 .202 -4.451 .944 

Column * [Time=2] -1.755 1.367 3980.373 .199 -4.435 .924 

Column * [Time=3] -2.184 1.347 3963.340 .105 -4.826 .458 

Column * [Time=4] -1.962 1.350 3934.537 .146 -4.609 .686 

Column * [Time=5] -1.391 1.347 3927.364 .302 -4.031 1.249 

Column * [Time=6] -4.126** 1.397 3922.574 .003 -6.864 -1.387 

Column * [Time=7] -4.675** 1.441 3919.199 .001 -7.501 -1.850 

Column * [Time=8] -2.223 1.424 3891.272 .118 -5.014 .568 

Single * Column * [Time=1] .712 2.422 4050.274 .769 -4.037 5.461 

Single * Column * [Time=2] -.970 2.420 4041.471 .689 -5.715 3.775 

Single * Column * [Time=3] .773 2.435 4023.176 .751 -4.002 5.547 

Single * Column * [Time=4] 2.021 2.453 3997.424 .410 -2.790 6.831 

Single * Column * [Time=5] 1.867 2.496 3999.368 .455 -3.027 6.761 

Single * Column * [Time=6] 5.558* 2.559 3975.972 .030 0.540 10.576 

Single * Column * [Time=7] 4.940 2.652 3938.310 .063 -0.260 10.140 

Single * Column * [Time=8] 2.214 2.749 3913.883 .421 -3.176 7.604 

Note: *p<.05, **<.01 
 

Table 3.71. The associations among group size, adjacency to a column, and screen use 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 11.351** 1.084 1959.887 .000 9.225 13.477 

Group -2.773** .280 4187.169 .000 -3.322 -2.223 

Group * Group .219** .022 3344.970 .000 .175 .263 
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Column 1.383 1.950 4589.104 .478 -2.441 5.207 

Column * Group .196 .693 4503.177 .777 -1.163 1.554 

[Time=1] -.571 .730 4143.664 .435 -2.002 .861 

[Time=2] -.220 .729 4107.657 .763 -1.649 1.210 

[Time=3] -.056 .731 4067.530 .939 -1.489 1.377 

[Time=4] -.272 .736 4014.929 .712 -1.715 1.171 

[Time=5] .087 .760 3987.913 .909 -1.403 1.578 

[Time=6] -.721 .778 3960.339 .354 -2.246 .805 

[Time=7] .049 .798 3928.295 .951 -1.515 1.613 

[Time=8] .154 .817 3901.370 .851 -1.447 1.754 

[Time=1] * Group .271 .212 4205.021 .202 -.145 .687 

[Time=2] * Group .172 .203 4143.284 .396 -.226 .570 

[Time=3] * Group .160 .198 4079.476 .419 -.229 .549 

[Time=4] * Group .049 .199 3993.241 .807 -.342 .439 

[Time=5] * Group .013 .207 3971.886 .950 -.393 .419 

[Time=6] * Group .299 .209 3962.380 .154 -.112 .709 

[Time=7] * Group .094 .211 3917.977 .656 -.320 .509 

[Time=8] * Group -.050 .213 3892.825 .815 -.467 .368 

[Column=1] * [Time=1] -3.638 2.168 4063.204 .093 -7.889 .613 

[Column=1] * [Time=2] -5.914** 2.157 4050.683 .006 -10.143 -1.686 

[Column=1] * [Time=3] -2.208 2.160 4029.763 .307 -6.442 2.027 

[Column=1] * [Time=4] -.678 2.137 3982.110 .751 -4.867 3.511 

[Column=1] * [Time=5] -.685 2.174 3972.204 .753 -4.948 3.577 

[Column=1] * [Time=6] 1.156 2.321 3965.217 .618 -3.393 5.706 

[Column=1] * [Time=7] -1.336 2.355 3927.828 .571 -5.954 3.282 

[Column=1] * [Time=8] -2.858 2.409 3908.463 .236 -7.582 1.866 

[Column=1] * [Time=1] * Group 1.044 .907 4086.402 .250 -.734 2.823 

[Column=1] * [Time=2] * Group 1.899** .885 4061.112 .032 .164 3.633 

[Column=1] * [Time=3] * Group .043 .837 4021.093 .959 -1.599 1.685 

[Column=1] * [Time=4] * Group -.281 .804 3961.285 .726 -1.858 1.295 

[Column=1] * [Time=5] * Group -.121 .809 3937.460 .881 -1.707 1.465 

[Column=1] * [Time=6] * Group -1.693 .923 3972.349 .067 -3.502 .116 

[Column=1] * [Time=7] * Group -.890 .903 3935.084 .324 -2.661 .881 

[Column=1] * [Time=8] * Group .505 .888 3905.501 .569 -1.236 2.247 

Note: *p<.05, **<.01 
 

Next, corner locations were tested with Single vs. With.  Single’s used screens more 

(β=3.389, SE=.819, p=.000, CI=-1.544, .724). Time had a main effect and interacted with Single.  

Screen use was greater early during the meal.  Furthermore, Single in a corner location had 

additional increase in screen use (β=2.573, .737, p=.000, CI=1.127, 4.019).  Figure 3.34 and 

Table 3.72 shows the results.   
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Figure 3.34. Single’s and With’s screen use when in a corner vs. not in a corner 

 
 

Table 3.72. The associations of Single and corner location with scree use  

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 2.811** .795 1682.488 .000 1.251 4.371 

Corner -.410 .578 892.294 .478 -1.544 .724 

Single 3.989** .819 4277.837 .000 2.383 5.595 

Single * Corner 2.573** .737 2624.123 .000 1.127 4.019 

[Time=1] 4.314** .761 4113.120 .000 2.822 5.805 

[Time=2] 2.059** .731 4136.400 .005 .626 3.491 

[Time=3] 1.997** .704 4077.159 .005 .616 3.378 

[Time=4] .913 .642 4021.253 .155 -.345 2.172 

[Time=5] .610 .636 3980.789 .338 -.637 1.857 

[Time=6] .379 .614 3943.274 .537 -.825 1.584 

[Time=7] 1.545* .631 3894.425 .014 .308 2.781 

[Time=8] .047 .623 3861.359 .940 -1.176 1.269 

Single * [Time=1] -1.807* .859 4020.608 .036 -3.491 -.122 

Single * [Time=2] -1.165 .861 4010.915 .176 -2.852 .522 

Single * [Time=3] -.311 .869 4000.059 .720 -2.014 1.392 

Single * [Time=4] .091 .879 3979.178 .918 -1.633 1.815 

Single * [Time=5] -.080 .898 3962.697 .929 -1.840 1.680 

Single * [Time=6] -.227 .918 3928.765 .804 -2.027 1.572 

Single * [Time=7] -.252 .955 3895.913 .792 -2.124 1.619 

Single * [Time=8] .656 .990 3872.980 .508 -1.285 2.598 

Note: *p<.05, **<.01 
 

Both corner and group size had main effects and interacted on screen use (Table 3.73).  

Corner location was linked to greater scree use (β=1.975, SE=.857, p=.021, CI=.295, 3.655).  

Group size was negatively associated with screen use in a quadratic manner (group, β=-2.384, 

SE=.201, p=.000, CI=-2.779, -1.989; group*group, β=-196, SE=.021, p=.000, CI=-154, .237).  
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Groups in corner had even more decrease as group increased (group*corner β= -.908, SE=.328, 

p=.006, CI=-1.552, -.265).  As group size increased, screen use in a corner location decreased 

more but did not increase as much as in non-corner locations.  Figure 3.35 illustrates the 

interaction. 

Figure 3.35. The interaction between group size and corner location on screen use 

 

Table 3.73. The associations of group size and corner location with scree use 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 10.698** .863 925.056 .000 9.005 12.392 

Group -2.384** .201 3232.422 .000 -2.779 -1.989 

Group * Group .196** .021 3544.919 .000 .154 .237 

Corner 1.975* .857 1514.192 .021 .295 3.655 

Corner * Group -.908** .328 2850.919 .006 -1.552 -.265 

Note: *p<.05, **<.01 
 

When the interaction between adjacency to window and Single vs. With were examined, 

they only interacted in one-time sample cancelling out the main effect of Single.  Single’s and 

window did not interact with time (Table 3.74).  When group size was included instead, the 

associations of window were not salient despite their statistical significance.  The results (Table 

3.75) were largely the same as Table 3.27 that had only group size in the model. 

Table 3.74. The interaction between Single and adjacency to windows on screen use 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 5.516** .818 1410.192 .000 3.910 7.121 
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Single 4.648** 1.105 4254.352 .000 2.482 6.814 

Window -1.428 .813 4458.254 .079 -3.021 .165 

Single * Window 3.457 1.854 4303.209 .062 -.177 7.091 

[Time=1] .115 .525 4046.941 .827 -.915 1.144 

[Time=2] -.180 .512 4015.913 .726 -1.184 .824 

[Time=3] -.123 .507 3983.461 .808 -1.117 .871 

[Time=4] -.474 .509 3968.788 .352 -1.472 .524 

[Time=5] -.448 .518 3951.007 .387 -1.464 .568 

[Time=6] -.151 .526 3930.335 .775 -1.182 .881 

[Time=7] -.040 .539 3903.896 .941 -1.097 1.017 

[Time=8] -.395 .542 3887.476 .466 -1.456 .667 

Single * [Time=1] -1.063 1.163 4060.620 .361 -3.344 1.218 

Single * [Time=2] -.098 1.166 4055.611 .933 -2.384 2.188 

Single * [Time=3] .255 1.179 4044.269 .829 -2.056 2.565 

Single * [Time=4] .311 1.193 4027.800 .794 -2.028 2.649 

Single * [Time=5] .580 1.214 4008.836 .633 -1.800 2.959 

Single * [Time=6] -1.781 1.251 3980.359 .155 -4.234 .672 

Single * [Time=7] -1.144 1.287 3954.206 .374 -3.667 1.378 

Single * [Time=8] .413 1.358 3938.335 .761 -2.249 3.075 

Window * [Time=1] 1.484 .929 4006.145 .110 -.339 3.306 

Window * [Time=2] 1.394 .902 3984.542 .122 -.374 3.161 

Window * [Time=3] 1.242 .896 3967.050 .166 -.514 2.998 

Window * [Time=4] 1.028 .897 3948.910 .252 -.731 2.787 

Window * [Time=5] 1.443 .907 3940.369 .111 -.334 3.221 

Window * [Time=6] .070 .926 3923.774 .940 -1.745 1.885 

Window * [Time=7] .523 .948 3909.185 .581 -1.336 2.381 

Window * [Time=8] .485 .962 3886.775 .614 -1.401 2.370 

Single * Window * [Time=1] -3.882* 1.969 4057.790 .049 -7.742 -.022 

Single * Window * [Time=2] -4.427* 1.968 4049.708 .025 -8.285 -.568 

Single * Window * [Time=3] -3.540 1.987 4036.507 .075 -7.435 .355 

Single * Window * [Time=4] -2.407 2.011 4019.949 .231 -6.350 1.536 

Single * Window * [Time=5] -2.284 2.047 4009.780 .265 -6.297 1.729 

Single * Window * [Time=6] 3.560 2.085 3970.720 .088 -.527 7.648 

Single * Window * [Time=7] .774 2.173 3942.186 .722 -3.486 5.035 

Single * Window * [Time=8] -.566 2.250 3917.645 .802 -4.978 3.847 

Note: *p<.05, **<.01 
 

Table 3.75. The interaction between group size and adjacency to windows on screen use 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 11.813** 1.136 2223.433 .000 9.586 14.041 

Group -2.673** .296 4234.284 .000 -3.255 -2.092 

Group * Group .204** .023 3359.299 .000 .159 .249 

Window -.815 1.409 4613.131 .563 -3.579 1.948 

Window * Group -.111 .418 4576.602 .790 -.931 .708 

[Time=1] -1.157 .811 4138.991 .154 -2.746 .433 

[Time=2] -.924 .810 4107.304 .254 -2.512 .664 
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[Time=3] -.783 .811 4061.137 .334 -2.373 .807 

[Time=4] -.844 .817 4011.378 .302 -2.446 .758 

[Time=5] -.880 .846 3984.783 .298 -2.538 .779 

[Time=6] -2.474** .870 3955.821 .004 -4.179 -.769 

[Time=7] -1.301 .889 3921.684 .143 -3.044 .441 

[Time=8] -.862 .911 3900.252 .344 -2.647 .924 

[Time=1] * Group .288 .231 4218.773 .212 -.165 .740 

[Time=2] * Group .238 .220 4156.989 .279 -.193 .670 

[Time=3] * Group .236 .213 4075.140 .268 -.182 .654 

[Time=4] * Group .097 .214 3991.654 .649 -.322 .516 

[Time=5] * Group .179 .223 3967.868 .422 -.258 .616 

[Time=6] * Group .620** .226 3956.647 .006 .176 1.064 

[Time=7] * Group .295 .229 3914.076 .199 -.155 .745 

[Time=8] * Group .142 .231 3893.463 .538 -.310 .594 

Window * [Time=1] .135 1.490 4048.220 .928 -2.786 3.056 

Window * [Time=2] -.254 1.493 4038.447 .865 -3.180 2.672 

Window * [Time=3] .891 1.530 4031.005 .560 -2.108 3.889 

Window * [Time=4] .989 1.549 3994.408 .523 -2.048 4.025 

Window * [Time=5] 2.758 1.570 3972.433 .079 -.319 5.836 

Window * [Time=6] 5.402** 1.612 3950.640 .001 2.241 8.562 

Window * [Time=7] 2.624 1.650 3924.875 .112 -.611 5.859 

Window * [Time=8] 2.073 1.699 3894.084 .222 -1.258 5.404 

Window * Group * [Time=1] .338 .498 4051.958 .498 -.639 1.315 

Window * Group * [Time=2] .348 .481 4025.031 .469 -.595 1.292 

Window * Group * [Time=3] -.094 .496 4027.937 .850 -1.065 .878 

Window * Group * [Time=4] -.090 .501 3976.733 .857 -1.072 .892 

Window * Group * [Time=5]  -.684 .496 3955.110 .168 -1.655 .288 

Window * Group * [Time=6] -1.595** .512 3955.357 .002 -2.599 -.592 

Window * Group * [Time=7]  -.622 .505 3917.957 .218 -1.613 .368 

Window * Group * [Time=8]  -.549 .517 3882.388 .288 -1.561 .464 

Note: *p<.05, **<.01 
 

ii. Face-to-face interaction  

 When Single and adjacency to a column were examined together, column effect largely 

disappeared and did not interact with Single (Table 3.76).  When group size was included in the 

model, the results were largely the same as Table 3.32 that shows the associations between group 

size and face-to-face interaction (Table 3.77).  Therefore, the impacts of column were minute. 

Table 3.76. The associations between Single and near-column locations on face-to-face interaction 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 2.529** .111 1335.502 .000 2.312 2.746 

Single -2.049** .037 2110.332 .000 -2.120 -1.977 
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Column -.199 .158 4647.459 .208 -.508 .111 

[Time=1] -.259** .063 4246.064 .000 -.383 -.134 

[Time=2] -.271** .063 4216.568 .000 -.395 -.147 

[Time=3] -.167** .064 4178.926 .009 -.292 -.042 

[Time=4] -.161* .064 4151.573 .012 -.287 -.036 

[Time=5] -.197** .065 4124.943 .003 -.325 -.069 

[Time=6] -.151* .066 4076.161 .023 -.282 -.021 

[Time=7] -.104 .069 4044.208 .128 -.239 .030 

[Time=8] -.060 .070 4007.220 .391 -.197 .077 

Column * [Time=1] .199 .172 4176.864 .247 -.138 .535 

Column * [Time=2] .391** .172 4169.886 .023 .053 .728 

Column * [Time=3] .246 .174 4153.195 .157 -.095 .588 

Column * [Time=4] .302 .176 4117.653 .086 -.042 .647 

Column * [Time=5] .286 .178 4106.806 .108 -.063 .636 

Column * [Time=6] .231 .183 4080.100 .209 -.129 .590 

Column * [Time=7] .102 .190 4042.381 .590 -.270 .475 

Column * [Time=8] .031 .193 4011.687 .874 -.348 .409 

Note: *p<.05, **<.01 
 

Table 3.77. The associations between group size and near-column locations on face-to-face interaction 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept -.036 .197 4567.684 .856 -.421 .350 

Group .943** .087 4339.797 .000 .773 1.114 

Group * Group -.071** .008 4306.834 .000 -.087 -.055 

Column .189 .332 4567.750 .570 -.462 .840 

Column * Group -.161 .118 4504.155 .171 -.393 .070 

[Time=1] -.859** .195 4139.597 .000 -1.242 -.476 

[Time=2] -.657** .197 4146.371 .001 -1.044 -.270 

[Time=3] -.534** .199 4114.700 .007 -.924 -.145 

[Time=4] -.254 .201 4078.078 .207 -.649 .141 

[Time=5] -.344 .209 4051.575 .100 -.754 .066 

[Time=6] -.235 .217 4013.420 .278 -.659 .190 

[Time=7] -.246 .218 3986.745 .261 -.674 .183 

[Time=8] -.176 .225 3957.442 .435 -.618 .266 

[Time=1] * Group .385** .103 4223.731 .000 .183 .587 

[Time=2] * Group .270** .103 4221.400 .009 .068 .471 

[Time=3] * Group .253* .101 4155.990 .012 .056 .451 

[Time=4] * Group .071 .101 4084.675 .485 -.128 .269 

[Time=5] * Group .128 .108 4047.034 .236 -.084 .341 

[Time=6] * Group .077 .112 4018.091 .494 -.143 .297 

[Time=7] * Group .073 .108 3978.360 .499 -.139 .285 

[Time=8] * Group .076 .110 3952.565 .487 -.139 .292 

[Time=1] * Group * Group -.049** .011 4368.962 .000 -.070 -.027 

[Time=2] * Group * Group -.039** .011 4339.249 .000 -.060 -.018 

[Time=3] * Group * Group -.033** .010 4234.753 .001 -.052 -.013 

[Time=4] * Group * Group -.009 .010 4098.701 .379 -.028 .011 
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[Time=5] * Group * Group -.021 .011 4035.665 .065 -.043 .001 

[Time=6] * Group * Group -.014 .012 4019.604 .222 -.037 .009 

[Time=7] * Group * Group -.006 .011 3965.708 .546 -.027 .014 

[Time=8] * Group * Group -.009 .011 3945.382 .405 -.030 .012 

Column * [Time=1] -.104 .372 4109.701 .780 -.834 .626 

Column * [Time=2] .127 .371 4099.220 .733 -.601 .854 

Column * [Time=3] -.355 .372 4081.011 .339 -1.085 .374 

Column * [Time=4] -.250 .368 4032.550 .497 -.972 .472 

Column * [Time=5] -.066 .373 4021.631 .859 -.798 .666 

Column * [Time=6] -.616 .401 4013.785 .124 -1.402 .169 

Column * [Time=7] -.644 .406 3977.417 .113 -1.441 .153 

Column * [Time=8] -.025 .416 3955.136 .953 -.840 .791 

Column * [Time=1] * Group .151 .156 4134.054 .334 -.155 .456 

Column * [Time=2] * Group .088 .152 4108.135 .563 -.210 .387 

Column * [Time=3] * Group .280 .144 4072.556 .053 -.003 .563 

Column * [Time=4] * Group .227 .139 4011.110 .102 -.045 .499 

Column * [Time=5] * Group .148 .139 3983.667 .288 -.125 .420 

Column * [Time=6] * Group .424** .159 4017.991 .008 .111 .736 

Column * [Time=7] * Group .371 .156 3982.369 .017 .066 .676 

Column * [Time=8] * Group .046 .153 3951.105 .765 -.255 .347 

Note: *p<.05, **<.01 
 

Both Single (β=-1.980, SE=.039, p=.000, CI=-2.055, -1.904) and corner location (β=.208, 

SE=.081, p=.010, CI=.049, .367) had main effects but towards the opposite directions.  In 

addition, Single and corner location interacted on face-to-face interaction (β=-.299, SE=.113, 

p=.008, CI=-.520, -.078) removing the positive effect of corner location for Single’s in corners.  

Figure 3.31 and Table 3.78 show the results.  While With’s had greater in-person interaction than 

non-corner locations, Single’s showed the opposite pattern.  They had more in-person interaction 

when not in a corner.  This is in line with Single and corner interaction on screen use (Figure 

3.29 and Table 3.72).  However, when group size was tested with Single, the effects of corner 

location became negligent yielding equivalent results to the ones of group size on face-to-face 

interaction (Figure 3.36 and Table 3.32).   

Table 3.78. The interaction between Single and corner location on face-to-face interaction  

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 2.544 .113 1306.984 .000 2.323 2.765 

Corner .208** .081 929.050 .010 .049 .367 
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Single -1.980** .039 2085.700 .000 -2.055 -1.904 

Single * Corner -.299** .113 1982.276 .008 -.520 -.078 

[Time=1] -.271** .061 4244.269 .000 -.391 -.151 

[Time=2] -.251** .061 4211.121 .000 -.371 -.131 

[Time=3] -.147* .061 4178.138 .017 -.267 -.026 

[Time=4] -.136* .062 4145.080 .028 -.258 -.015 

[Time=5] -.172** .063 4122.126 .006 -.295 -.048 

[Time=6] -.129* .064 4078.859 .046 -.254 -.003 

[Time=7] -.079 .066 4046.056 .237 -.209 .052 

[Time=8] -.050 .067 4000.505 .461 -.181 .082 

Note: *p<.05, **<.01 
 

Figure 3.36. The interaction between Single and corner location on face-to-face interaction 

 
 

Table 3.79. The interaction between group size and corner location on face-to-face interaction  

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept -.020 .177 4423.539 .910 -.367 .327 

Group .927** .084 4346.082 .000 .761 1.093 

Group * Group -.069** .008 4316.609 .000 -.085 -.054 

Corner -.069 .342 4615.943 .839 -.740 .601 

Corner * Group .054 .117 4498.584 .642 -.174 .283 

[Time=1] -.918** .190 4148.590 .000 -1.290 -.545 

[Time=2] -.674** .192 4153.488 .000 -1.051 -.298 

[Time=3] -.626** .193 4119.390 .001 -1.005 -.248 

[Time=4] -.296 .196 4081.946 .130 -.681 .088 

[Time=5] -.425* .204 4057.411 .038 -.825 -.024 

[Time=6] -.422* .210 4014.975 .045 -.834 -.010 

[Time=7] -.388 .212 3986.163 .067 -.367 .327 

[Time=8] -.174 .219 3956.081 .428 .761 1.093 

[Time=1] * Group .427 .101 4228.290 .000 -.085 -.054 

[Time=2] * Group .292 .100 4222.512 .004 -.740 .601 

[Time=3] * Group .298 .098 4156.484 .002 -.174 .283 

[Time=4] * Group .088 .099 4085.734 .375 -1.290 -.545 
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[Time=5] * Group .185 .106 4050.113 .082 -1.051 -.298 

[Time=6] * Group .186 .109 4018.645 .089 -1.005 -.248 

[Time=7] * Group .143 .105 3977.714 .175 -.681 .088 

[Time=8] * Group .074 .107 3951.700 .490 -.825 -.024 

[Time=1] * Group * Group -.052 .011 4372.088 .000 -.834 -.010 

[Time=2] * Group * Group -.041 .010 4339.201 .000 -.803 .027 

[Time=3] * Group * Group -.036 .010 4234.937 .000 -.604 .256 

[Time=4] * Group * Group -.009 .010 4099.879 .332 .230 .625 

[Time=5] * Group * Group -.025 .011 4038.339 .023 .096 .489 

[Time=6] * Group * Group -.024 .011 4020.070 .037 .105 .491 

[Time=7] * Group * Group -.012 .010 3964.659 .253 -.106 .281 

[Time=8] * Group * Group -.009 .010 3944.228 .404 -.024 .393 

Corner * [Time=1] .182 .377 4105.759 .629 -.028 .401 

Corner * [Time=2] .170 .374 4085.053 .649 -.064 .349 

Corner * [Time=3] .118 .388 4110.595 .762 -.136 .284 

Corner * [Time=4] -.334 .416 4085.039 .422 -.073 -.031 

Corner * [Time=5] .416 .382 4011.530 .275 -.061 -.020 

Corner * [Time=6] .499 .399 3995.748 .212 -.056 -.017 

Corner * [Time=7] .013 .431 3971.103 .975 -.029 .010 

Corner * [Time=8] -.112 .419 3945.218 .789 -.047 -.004 

Corner * [Time=1] * Group -.039 .146 4169.449 .789 -.046 -.001 

Corner * [Time=2] * Group -.009 .139 4100.063 .947 -.032 .009 

Corner * [Time=3] * Group .102 .144 4155.551 .480 -.029 .012 

Corner * [Time=4] * Group .335 .170 4132.136 .049 -.557 .921 

Corner * [Time=5] * Group -.150 .137 4001.617 .273 -.563 .903 

Corner * [Time=6] * Group -.141 .144 3994.042 .328 -.644 .879 

Corner * [Time=7] * Group .112 .163 3979.921 .493 -1.150 .482 

Corner * [Time=8] * Group .105 .146 3921.432 .474 -.332 1.165 

Note: *p<.05, **<.01 
 

When Single and adjacency to windows were examined for its interaction, the results 

showed a similar pattern to the one of Single x corner interaction, but with smaller differences 

among the cells (Figure 3.37 &Table 3.80).  Similarly, when group size was included, both 

window location and group size had main effects (Table 3.81).  Yet, the results became 

equivalent to the associations between group size and in-person interaction (Figure 3.17 & Table 

3.32). 

Table 3.80. The interaction between Single and adjacency to windows on face-to-face interaction 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 2.471** .110 1275.207 .000 2.255 2.686 

Single -2.000** .044 2026.493 .000 -2.086 -1.914 
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Window .112* .053 934.725 .035 .008 .216 

Single * Window -.148* .074 2070.895 .046 -.294 -.003 

[Time=1] -.235** .059 4253.221 .000 -.351 -.118 

[Time=2] -.222** .059 4224.680 .000 -.338 -.106 

[Time=3] -.136* .059 4188.318 .023 -.252 -.019 

[Time=4] -.123* .060 4157.172 .040 -.240 -.005 

[Time=5] -.161** .061 4132.120 .008 -.280 -.042 

[Time=6] -.122* .062 4082.031 .049 -.243 .000 

[Time=7] -.092 .064 4049.509 .152 -.217 .034 

[Time=8] -.057 .065 4011.646 .379 -.185 .070 

Note: *p<.05, **<.01 
 

Figure 3.37. The interaction between Single and window location on face-to-face interaction 

 
 

Table 3.81. The interaction between group size and adjacency to windows on face-to-face interaction 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept -.081 .169 4504.038 .633 -.411 .250 

Group .940** .082 4374.412 .000 .779 1.101 

Group * Group -.070** .008 4342.451 .000 -.086 -.055 

[Window=1] .117* .058 793.276 .042 .004 .230 

[Time=1] -.878** .180 4166.286 .000 -1.232 -.525 

[Time=2] -.637** .182 4170.668 .000 -.994 -.281 

[Time=3] -.595** .183 4138.391 .001 -.954 -.236 

[Time=4] -.294 .185 4097.025 .112 -.658 .069 

[Time=5] -.349 .193 4073.768 .071 -.728 .030 

[Time=6] -.337 .199 4034.522 .091 -.728 .054 

[Time=7] -.357 .201 4001.936 .076 -.750 .037 

[Time=8] -.180 .207 3973.980 .385 -.587 .226 

[Time=1] * Group .414** .098 4245.677 .000 .222 .606 

[Time=2] * Group .283** .098 4240.723 .004 .092 .475 

[Time=3] * Group .304** .096 4173.886 .001 .116 .491 

[Time=4] * Group .109 .096 4101.090 .257 -.079 .297 

[Time=5] * Group .150 .103 4066.830 .148 -.053 .352 
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[Time=6] * Group .154 .106 4037.299 .149 -.055 .362 

[Time=7] * Group .141 .103 3993.414 .168 -.060 .343 

[Time=8] * Group .083 .104 3968.445 .425 -.121 .288 

[Time=1] * Group * Group -.051** .011 4389.397 .000 -.072 -.031 

[Time=2] * Group * Group -.040** .010 4357.640 .000 -.060 -.020 

[Time=3] * Group * Group -.037** .010 4251.013 .000 -.056 -.018 

[Time=4] * Group * Group -.012 .010 4114.798 .219 -.031 .007 

[Time=5] * Group * Group -.023* .011 4055.071 .039 -.044 -.001 

[Time=6] * Group * Group -.021 .011 4038.216 .058 -.044 .001 

[Time=7] * Group * Group -.012 .010 3980.684 .245 -.032 .008 

[Time=8] * Group * Group -.009 .010 3960.979 .367 -.030 .011 

Note: *p<.05, **<.01 
 

iii. Discussion  

Three physical attributes (column, corner, and windows) and two social dimensions 

(Single and group size) were examined for their interactions on screen use and face-to-face 

interaction.  These were chosen because they had salient associations with the outcomes in the 

previous sections.  Corner location’s interactions with Single were worth a look.  Single’s screen 

use was greater and in-person interaction was less in a corner location; yet, the opposite pattern 

appeared among With’s.  This pattern is inconsistent with Appleton’s (1975) prospect-refugee 

theory.  A potential explanation may be that corner locations were more desired (Alexander et 

al., 1977), thus diners in a corner location could experience more unwanted eye contact with 

strangers looking for a table.  And, this could make Singles uncomfortable to be there and escape 

to a screen while With’s would enjoy the coziness of a corner.  Additionally, Single’s away from 

corners may have more diners nearby including some acquaintances.  Table seekers were likely 

in a distance.  Window seats had similar patterns.  Window seats are also preferred, and in the 

dining halls, window seats were typically near circulation paths—more passersby.   

However, when group size was examined with the physical attributes, the results were 

equivalent to the ones without physical attributes (Table 3.32).  One exception was corner 

location.  While screen use increased with group size after six persons when not in a corner, it 
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stayed around the low point when in a corner.  Screen use decreased faster in a corner location as 

group size increased among smaller groups.  Therefore, in a corner location, With’s benefit from 

greater enclosure, good prospect, and less distraction.  Ironically, Singles may feel more 

vulnerable because of the same reasons. 

7.9. Social density x sound levels 

Social density at the beginning of meal may a contributor to sound levels at that time; yet 

their correlation was not strong (r=.381, p=000, N=790).  While high sound levels can be 

perceived as noise or unwanted sound, high social density, particularly in indoors, can result in 

crowding—too much social interaction.  These two are among environmental stressors and they 

may result in greater negative effects (Evans, Li, & Whipple, 2013).  The initial HML model for 

individual k at time point i is: 

Level 1: screenik = β0k + β1k(timeik) + εik 

Level 2: βok = γ00 + γ01(densityik) + γ02(densityik)(densityik) + γ03(soundk) + 

γ04(soundk)(soundk) + γ05(densityik)(soundk) + ζ0k  

              β1k = γ10 + γ11(densityik) + γ12(densityik)(densityik) + γ13(soundk) + 

γ14(soundk)(soundk) + γ15(densityik)(soundk) + ζ1k 

The model was reduced until all variables reached statistical significance (p<.05).  In 

both behavioral outcomes, quadratic terms were not significant thus omitted. 

i. Screen use 

Sound levels (β=-.510, SE=.131, p=.000, CI=-.767, -.252) and social density (β=-48.522, 

SE=14.679, p=.001, CI=-77.300, -19.743) had main effects.  The greater the sound level, the less 

screen use.  With higher social density, screen use decreased in the beginning but persisted.  In 

addition, they interacted with each other (β=.608, SE=.191, p=.001, CI=.234, .982) and with time 
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on screen use.  See Table 3.82 for the results.  Figure 3.38 illustrates the dynamics between 

social density and sound levels.  Screen use decreased as sound levels increased.  When low 

social density, screen use was suppressed in high sound levels whereas it increased in low sound 

levels.  With greater social density, the variance in screen use decreased within a given sound 

level and among sound levels.  

Figure 3.38. Estimated screen use by sound levels and social density  
a) Density=.00 (no surrounding tables were occupied) 

 
 
b) Density = .2  

 

c) Density=.5 (half full) 
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d) Density=.8 

 

e) Density=1.0 (full) 
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Table 3.82. The interaction between social density and sound levels on screen use 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept 47.120** 9.977 4485.520 .000 27.560 66.680 

Sound -.510** .131 4443.517 .000 -.767 -.252 

Density -48.522** 14.679 4171.917 .001 -77.300 -19.743 

Density * Sound .608** .191 4171.416 .001 .234 .982 

[Time=1] -43.452** 10.514 3964.455 .000 -64.065 -22.839 

[Time=2] -34.771** 10.514 3952.726 .001 -55.383 -14.158 

[Time=3] -22.583* 10.749 3936.294 .036 -43.658 -1.509 

[Time=4] -20.043 10.914 3925.966 .066 -41.441 1.355 

[Time=5] -11.299 11.246 3912.009 .315 -33.348 10.750 

[Time=6] -27.648* 11.224 3884.452 .014 -49.653 -5.644 

[Time=7] -14.635 11.746 3868.361 .213 -37.664 8.393 

[Time=8] -20.137 12.484 3848.213 .107 -44.613 4.340 

[Time=1] * Sound .574** .140 3966.357 .000 .300 .848 

[Time=2] * Sound .445** .140 3955.111 .001 .171 .719 

[Time=3] * Sound .278 .143 3937.359 .053 -.003 .558 

[Time=4] * Sound .243 .145 3926.703 .094 -.042 .528 

[Time=5] * Sound .141 .149 3913.019 .346 -.152 .434 

[Time=6] * Sound .356* .149 3884.580 .017 .064 .649 

[Time=7] * Sound .185 .156 3868.894 .236 -.121 .491 

[Time=8] * Sound .240 .165 3848.579 .146 -.084 .564 

[Time=1] * Density 61.875** 16.130 3986.627 .000 30.251 93.499 

[Time=2] * Density 58.847** 15.988 3969.806 .000 27.501 90.192 

[Time=3] * Density 42.608** 16.230 3950.793 .009 10.787 74.428 

[Time=4] * Density 35.814* 16.485 3940.753 .030 3.495 68.134 

[Time=5] * Density 32.913 16.985 3926.481 .053 -.386 66.212 

[Time=6] * Density 44.716** 17.120 3894.269 .009 11.151 78.280 

[Time=7] * Density 26.129 18.008 3870.703 .147 -9.177 61.435 

[Time=8] * Density 31.385 18.816 3845.501 .095 -5.506 68.276 

[Time=1] * Density * Sound -.796** .210 3984.711 .000 -1.207 -.385 

[Time=2] * Density * Sound -.736** .208 3968.758 .000 -1.144 -.328 

[Time=3] * Density * Sound -.511* .211 3948.612 .016 -.926 -.097 

[Time=4] * Density * Sound -.431* .215 3939.234 .045 -.852 -.010 

[Time=5] * Density * Sound -.408 .221 3925.348 .064 -.841 .024 

[Time=6] * Density * Sound -.570* .223 3892.638 .011 -1.006 -.133 

[Time=7] * Density * Sound -.328 .234 3870.945 .161 -.787 .131 

[Time=8] * Density * Sound -.371 .244 3846.339 .128 -.849 .106 

Note: *p<.05, **<.01 
 

ii. Face-to face interaction 

Sound levels (β=-.064, SE=.024, p=.008, CI=.017, .111) and social density (β=6.028, 

SE=2.617, p=.021, CI=.898, 11.158) had main effects.  In addition, they interacted with each 
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other (β=-.0778, SE=.034, p=.022, CI=-.144, -.011) and with time on face-to-face interaction 

(Table 3.83).  As sound levels increased, face-to-face interaction increased (Figure 3.39).  In 

addition, face-to-face interaction increased during the meal.  However, when social density was 

high, face-to-face interaction increased less during the meal.  

Figure 3.39. Estimated face-to-face interaction by sound levels and social density 
a) Density=.00 (no surrounding tables were occupied) 

 

 
b) Density = .2 
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d) Density=.8 

 

e) Density=1.0 

 

 

 

0

1

2

3

1 2 3 4 5 6 7 8 9F
a
c
e

-t
o
-f

a
c
e
 i
n
te

ra
c
ti
o
n
 (

0
~

3
)

Time sample

65 dB

75 dB

85 dB

0

1

2

3

1 2 3 4 5 6 7 8 9F
a
c
e

-t
o
-f

a
c
e
 i
n
te

ra
c
ti
o
n
 (

0
~

3
)

Time sample

65 dB

75 dB

85 dB

0

1

2

3

1 2 3 4 5 6 7 8 9F
a
c
e

-t
o
-f

a
c
e
 i
n
te

ra
c
ti
o
n
 (

0
~

3
)

Time sample

65 dB

75 dB

85 dB



 

 

168 

 

Table 3.83. The interactions between social density and sound levels on face-to-face interaction 

Parameter β SE df Sig. 
95% Confidence Interval 

Lower bound Upper bound 

Intercept -3.446 1.833 4567.764 .060 -7.039 .147 

Sound .064** .024 4547.670 .008 .017 .111 

Density 6.028* 2.617 4106.787 .021 .898 11.158 

Density * Sound -.078* .034 4106.462 .022 -.144 -.011 

[Time=1] 4.242* 1.865 3934.308 .023 .585 7.899 

[Time=2] 2.616 1.865 3924.749 .161 -1.040 6.272 

[Time=3] 1.885 1.906 3910.766 .323 -1.851 5.621 

[Time=4] 2.795 1.935 3903.188 .149 -.999 6.589 

[Time=5] 2.348 1.993 3892.418 .239 -1.560 6.256 

[Time=6] 2.951 1.988 3872.801 .138 -.947 6.849 

[Time=7] 2.687 2.080 3861.128 .197 -1.391 6.765 

[Time=8] 1.370 2.209 3846.120 .535 -2.962 5.701 

[Time=1] * Sound -.066** .025 3935.828 .008 -.114551 -.017 

[Time=2] * Sound -.040 .025 3926.604 .104 -.088948 .008 

[Time=3] * Sound -.028 .025 3911.459 .269 -.077828 .022 

[Time=4] * Sound -.038 .026 3903.654 .142 -.088313 .013 

[Time=5] * Sound -.033 .026 3893.094 .207 -.085299 .018 

[Time=6] * Sound -.042 .026 3872.866 .115 -.093362 .010 

[Time=7] * Sound -.036 .028 3861.484 .190 -.090433 .018 

[Time=8] * Sound -.017 .029 3846.292 .567 -.074042 .041 

[Time=2] * Density -5.516 2.836 3937.470 .052 -11.076 .045 

[Time=3] * Density -5.817* 2.877 3920.791 .043 -11.458 -.177 

[Time=4] * Density -6.465* 2.923 3914.222 .027 -12.196 -.735 

[Time=5] * Density -4.566 3.010 3902.124 .129 -10.466 1.335 

[Time=6] * Density -5.377 3.032 3879.141 .076 -11.322 .568 

[Time=7] * Density -5.594 3.189 3862.840 .079 -11.847 .658 

[Time=8] * Density -4.059 3.330 3844.560 .223 -10.588 2.470 

[Time=1] * Density * Sound .116** .037 3949.914 .002 .043 .189 

[Time=2] * Density * Sound .071 .037 3936.791 .055 -.002 .143 

[Time=3] * Density * Sound .074* .037 3919.278 .049 .000 .147 

[Time=4] * Density * Sound .080* .038 3913.096 .036 .005 .155 

[Time=5] * Density * Sound .058 .039 3901.444 .141 -.019 .134 

[Time=6] * Density * Sound .069 .039 3878.067 .078 -.008 .147 

[Time=7] * Density * Sound .070 .041 3863.005 .090 -.011 .152 

[Time=8] * Density * Sound .048 .043 3845.080 .264 -.036 .133 

Note: *p<.05, **<.01 
 

iii. Discussion 

Screen use and face-to-face interaction showed the opposite patterns when the 

interactions among social density, sound levels, and time were tested together.  Both models 

appear to assess diners’ screen use and face-to-face interaction better than the ones testing either 
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variable (Table 3.28, Figures 3.30 & 3.32).  Yet, the diverging patterns in the behavioral 

outcomes may worth a look.  Social density distribution was not normally distributed—often the 

dining halls were empty or nearly full (Figure 3.15).  In addition, measuring sound levels only at 

the beginning might not work well especially at the beginning of dining hours.  The dining halls 

filled up quickly especially in dinner and Sunday brunch, then the sound levels would have 

increased considerably after 20 minutes or so.  This might cause the diverging patterns in low 

density—potentially in the beginning of dining hours—and converging ones in high density—

near end of peak hours.  We randomly picked observations times, but the undergraduate research 

assistants had classes, too.  This might have influenced their observation time. 

I thought there might be a positive interaction of noise and density since both are forms 

of environmental stressors.  Yet, in the dining hall contexts, this might not be the issue, 

especially among With’s.  This section did not include Single in the model in order to keep the 

model having no more than three-way interactions as four-way interactions in the earlier chapters 

were unstable.     

8. Conclusions  

Historically public places have been a common venue wherein individuals acquire 

information, become acquainted with others, and are exposed to urban diversity (Webber et al., 

1964).  Such daily settings could diversify one’s social network and thus be beneficial (Cohen, 

2004; Cohen et al., 2000; Granovetter, 1983).  However, being in a racially-diverse public setting 

can be stressful (Burrow & Hill, 2013).  Neighborhood diversity can also delay community 

building (Gans, 1961).  With technological innovations, the need to go to public places has been 

decreasing for decades (Lofland, 1998).  One of the newest innovations, screens, have become a 

new public space.  What’s more is that screens may help being alone in public, replacing 
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traditional legitimate excuses for Single’s such as reading a newspaper or smoking (Goffman, 

1963; Grey, 2012; Humphreys, 2005).  .  Contrary to worries about negative impacts of the 

Internet on social networks and social capital (DiMaggio, Hargittai, Neuman, & Robinson, 2001; 

Kraut et al., 1998; Lofland, 1998), the Internet and social media may actually facilitate social 

network building and maintenance, potentially overcoming diversity barrier and physical 

distance (Ellison et al., 2007; Hampton, 2007).  Yet, screen use can undermine one’s engagement 

with co-located others in the same physical settings (Hoflich, 2006; Humphreys, 2005; Misra et 

al., 2016; Przybylski & Weinstein, 2016).  Scholars are aware of potential contextual influences 

on human communication, yet our knowledge is insufficient (Resnick, 2005).    

Despite the worries about screens, I have witnessed a not-so-uncommon belief that social 

media and apps can solve many problems—for example, community building—without clear 

ideas of how.  The framework paper discusses the relationships between screens and four types 

of geographically-bound communities: what works, what does not, what factors influence these 

inter-relationships.  Among the four neighborhood types, this paper tested a campus setting—

specifically, dormitory dining halls—using mixed methods.  I chose this setting for two reasons: 

1) college matriculation is the first milestone transition for most American youth to function 

autonomously away from their families, and 2) millennials have widely integrated screens with 

their daily lives.   

The qualitative work confirms that social integration was the biggest fear.  The dormitory 

dining halls were important for daily social activities; yet, freshmen were afraid of going there 

alone, or being a Single (Goffman, 1963).  Social integration may be harder for underrepresented 

minority students (URM) (Gonzalez, 2010; Hurtado et al., 2007), which was supported both the 

qualitative and quantitative work in this study.  URMs also experience peers’ assumption about 
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their lower academic performance due to affirmative action.  Having such stressors that can be 

carried over to the dining halls from other campus settings (Bronfenbrenner & Morris, 2006), it 

could be harder for URMs to feel part of the campus community while their non-URM peers 

may more readily build a sense of community.  Sense of belonging was lower among URMs who 

had dinner in the dining halls than URMs who ate somewhere else in the surveys even though 

prior research emphasized the importance of communal meals in community or team building 

(Alexander et al., 1977; Kniffin et al., 2015; Rapoport, 2005).  Sense of belonging is not only an 

indicator of college transition process (Hagerty et al., 1992; Locks et al., 2008; Pittman & 

Richmond, 2008) but also is part of fundamental human needs (Maslow, 1943).   

The interactions between social environments and URM were new and consistent and 

among one of the more unique contributions of the present study.  Furthermore, among those 

who had dinner in the dining halls, URM Singles reported lower sense of belonging than other 

diners.  When multiple stressors are present, adverse effects are more likely to emerge than when 

facing a singular stressor (Evans et al., 2013).  Eating alone, or a temporary social isolation, can 

be a stressor in addition to what URMs already face.   

Even though cumulative screen activities in the dining halls were associated with greater 

sense of belonging regardless of URM, the results flipped when tested with Single.  When screen 

use and Single were included in the same model, both had negative effects on URMs’ sense of 

belonging, but only in wave 1.  This illustrates the interplay between individual and temporal 

factors in the given physical settings.  If screen use resulted from freshman’s vulnerability and 

worked as a means of coping with stress, dining alone added up and harmed sense of belonging 

as shown in cumulative risk factors (Evans et al., 2013).  What’s striking was the magnitudes of 

the two factors.  With two out of the six screen activities measured in the surveys, URM Single’s 
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sense of belonging was estimated 2.51 while non-URM Single’s was 4.00 in the 1–5 scale.  On 

the other hand, texting and social media did not have associations with sense of belonging by 

themselves.  When tested with Single, however, social media and texting were also related to 

greater sense of belonging, while URM Single’s in wave 1 held an equivalent decrease.  Texting 

and social media may provide easy access to campus peers or remote ties that the immediate 

settings were not able to offer. Such options could contribute to daily dosage of social 

interaction.  We observed students texted while waiting for dining buddies.  Freshman could also 

see classmates’ status on Facebook and get acquainted with friends’ friends, for example.  Such 

activities can help develop friendship (Ellison et al., 2007; Ellison, Vitak, Gray, & Lampe, 2014; 

Resnick, 2005; Yang et al., 2013).  Yet, URM Single’s decrease in sense of belonging was far 

greater than the positive associations of texting or social media. 

Mental health was not associated with dining location or with Single status while dining.  

It appears that sense of belonging was subject to Single, but not mental health, early in the initial 

semester.  Unexpectedly, URMs’ screen use contributed to mental health in wave 3.  This could 

mean URMs’ lack of local social capital compared to non-URMs manifested later in the initial 

semester.  When having insufficient social capital on campus, social media can bring hometown 

ties within reach and facilitate virtual social support.  Screens can also provide mini getaways 

(Cattell et al., 2008; Hampton & Gupta, 2008) and a sense of control that helps coping with 

stress (Cohen et al., 1986; Meier, 1959; Milgram, 1970; Pew Research Center, 2015).  Looking 

further into this, screen and Single were tested together.  This uncovered that the interactions 

between screen use and Single as well as between screen use and URM.  Both Single’s and 

URMs’ screen use was linked to lower mental health in wave 1.  This is similar URM Single’s 

and URM screen users’ lower sense of belonging discussed in the previous paragraph.   
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Texting was irrelevant to mental health; yet, social media use interacted with wave on 

URMs’ mental health.  When Single was included in the model, it became insignificant.  URMs’ 

mental health was estimated 2.92, 3.04, and 2.65 in waves 1, 2, and 3, respectively among those 

who did not use social media; and 2.72, 2.33, and 3.46 among social-media users.  Non-URMs’ 

mental health was about 3.0 in the 1–5 scale, regardless of social media use.  No studies to date 

have looked into this temporal factor during the semester to my knowledge.  Wave 2 was after 

their first exams but before the second or final ones.  Freshman likely had already formed social 

circles by then.  URMs students probably had less Facebook friends from hometown who were 

going through similar transitions while seeing friends’ pictures of having fun.  Facebook could 

lead users to compare their lives to others’ (Krasnova, Wenninger, Widjaja, & Buxmann, 2013), 

and focus groups supported this interpretation.  Furthermore, positive news are more likely 

shared on social media while negative ones through texting or phone calls (Choi & Toma, 2014).  

On the other hand, the opposite pattern emerged in wave 3.  URMs’ social media use and their 

mental health can suggest a few possibilities.  By the end of the first semester, URMs likely got 

more social support or feel connected with others on social media compensating for their smaller 

social networks on campus.  URMs may also have more college friends on social media and use 

them for future interaction, such as looking up profile information (Yang et al., 2013).  Perhaps, 

their hometown friends’ showing-off behavior decreased after first few weeks on campus.  Even 

though social media afford mundane social interaction, face-to-face interaction is sought when 

having a more emotional event or crisis to deal with (Choi & Toma, 2014).  Furthermore, social 

media are not preferred when having a negative event.  When in need of social support to 

hardship or a negative event, the lack of in-person interaction can backfire.  Asking whom they 

interacted with on screens could help understand  underlying mechanisms. 
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The associations between contextual variables in dinner and students’ academic 

performance were also tested.  Single and URM had no main effects, but URMs’ who were more 

often Single (mean Single) in the dining halls had lower GPAs.  URM Single’s lower GPAs 

mean URMs’ struggle on campus whether they socially withdrew or did not have a peer to dine 

with.  However, as seen in Figure 3.6, the gap between screen users and non-users decreased 

over the semesters.  And as noted earlier, this could reflect regression to the mean.  Yet 

potentially, screen use could accelerate URMs’ academic transition while habitual screen use 

could be harmful as seen in non-URMs.  When Single and screen use were investigated together, 

the effects of Single mostly disappeared.  One possible way to investigate this is using students’ 

phone use data.  Technologies are available when and how long a phone was used without 

revealing they did with it.  Another way could be asking for more detailed screen use such as 

‘how many text messages do you receive or send?’ and ‘how often do you communicate with 

family/ high school friends/ college friends on Facebook?’ 

In addition, the observations confirmed Single’s greater screen use in the dining halls 

(Figure 3.18 & Table 3.26) and a quadratic relationship between group size and screen use 

(Table 3.27).  As group sized increased, screen use decreased (Figure 3.19), and in-person 

interaction increased up to six persons (Figure 3.21).  Big dining groups often split into smaller 

groups due to distance, which can sometimes encourage people to float between groups.  In the 

digital era, however, the flip side of this phenomenon can be floating between in-person and 

screen interactions.  People perceive using a screen is inappropriate when with others (Rainie & 

Zickuhr, 2015).  Turkle (2015) illustrated the ‘rule of three’ (p.19–20) among college students—

making sure there are three persons not on screens before turning into their own.  Group size was 

the strongest social variable in predicting the behavioral outcomes.  Its quadratic associations 
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change the direction at six or seven persons.  The surveys asked how many there were at the 

respondents’ dining tables but only aggregated five diners or more into one answer.  In addition, 

social influence from co-located screen users was generally limited to within the same table.  

Yet, there was some evidence of nearby screen users on people watching, a passive form of one’s 

engagement with the surroundings (Table 3.43).  Instead, those who had a screen user at the table 

more likely used their own or looked at the peer’s screen together (Tables 3.38–39).  

On the other hand, the associations between physical attributes and the behavioral 

outcomes were generally not meaningful.  The only salient feature in the tests were near-column 

locations that suppressed in-person interaction later in the meal.  However, when tested together 

with social environments, corner location revealed interaction effects with Single.  Single’s in a 

corner had less face-to-face interaction and more screen use compared to Single’s not in corner 

locations.  This pattern reversed among With’s (Figures 3.34 & 3.39).  Furthermore, in corner 

locations, screen use did not increase with group size after six persons (Figure 3.35).  This was a 

novel finding in comparison to previous studies conducted during the pre-smartphone era about 

people’s preference for corner locations because of its greater enclosure and visual prospect 

(Alexander et al., 1977; Appleton, 1975; Whyte, 1980).  Suppressed screen use among groups in 

corners found herein supports this explanation but only among With’s.  I speculate this same 

reason can make Single’s turn to screens as their Single-ness becomes more visible to table-

seekers who would like a table in a corner.  This could be examined in future research by testing 

different degrees of visual exposure and spatial configurations. 

Larger round tables had greater screen use compared to other table types.  This appears in 

line with bigger groups’ greater screen use (Figure 3.19).  Small high tables were not related to 

screen use or screen share; however, they had less face-to-face interaction and other offline 
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activities, and more people watching.  High small tables are largely located in transient areas like 

grab-and-go cafés or events like standing parties.  The mean time sample at these tables were 

smaller (Table 3.56).  In addition, the locations of these tables had other potential factors making 

them more transitory than otherwise.  For rectangular tables that can be abutted, table 

arrangement did not generate meaningful associations with the outcomes.  This reduced the 

plausibility of physical proximity effect (Hall, 1969).  Sommer (2008) suggests rectangular and 

round tables are associated with different types of social interaction.  However, due to the limited 

availability of low small round tables at regular height, this study was unable to test the 

differences in small vs. large low round tables or between small round tables and small 

rectangular/square ones.  Additionally, table design, such as high small round designs for a 

Single or a small group vs. low large round for large groups, may interact with screen use 

resulting in different results. 

While moderate human-generated noise is desired in outdoor public space, indoor noise 

is considered harmful leading to social withdrawal in daily settings such as home and school 

(Park & Evans, 2016).  However, this may not apply to indoor social or public settings like the 

dormitory dining halls.  Unexpectedly, sound levels and social density in the dining halls were 

not strongly correlated (r=.381).  In addition to chatter, some contributors to sound levels in the 

dining halls included music playing during off-peak hours, the distance to food preparation areas, 

and interior finishes.  When social density and sound levels were tested together, they showed 

opposite patterns between screen use and social interaction (Figures 3.38 & 3.39), more 

completely estimating face-to-face interaction than the model only having sound levels (Figure 

3.28).  Screen use may be more influenced by sound levels while face-to-face interaction more 

affected by both sound levels and social density. 
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This study has several major limitations.  First, the sample size was small.  Over five 

hundred freshman students signed up for wave 1 in person and three residence hall directors 

forwarded online survey links to additional several hundred students.  We also selected survey 

weeks to avoid exam periods.  However, the response rate was low.  Because of foreseen 

attrition, we recruited new participants each wave.  Second, the number of surveys were limited 

to three times.  Meal occasions are mundane daily activities; thus survey participants’ recall 

might not be accurate if asked about multiple days.  Surveys asked about the meals of day, which 

might not encompass students’ general social behavior in the dining halls, especially those who 

participated only once or twice.  Thirdly, the surveys were not able to distinguish temporary 

Single’s from With’s.  If one used a screen while waiting for peers, this person was categorized 

as With who used a screen during the meal.  In the observations, the analyses did not distinguish 

genuine Single’s from temporary Single’s.  Another limitation was that we were not able to 

accurately identify URM status from their appearance.  As I did not expect these strong 

moderations of URM, I decided not to include this in our observations.  Even though the inter-

rater reliability was high enough to use most of the data, it could have been improved if I had 

more time available to train observers prior to the onset of the semester.   

Despite the limitations, this study offers several findings of potential interest and suggests 

several avenues for additional research.  First, few studies have examined contextual influence 

on the effects of screens. Single screen-users reported lower mental health in wave 3.  In the 

same wave, URMs had additional main effects and interaction with screen use both of which 

were associated with lower mental health.  URM Single’s screen use could be considerable.  

Second, both qualitative and quantitative work supports Goffman’s (1963) Single vs. With 

typology in the digital era.  However, screens can mitigate or increase Single’s negative effects.  
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Third, the moderating effect of URM in screen use is a new finding.  Scholars have suggested the 

effects of screen use vary by situations.  Resnick (2002), for example, argued Internet use could 

be negative if it precluded one’s availability for in-person interaction opportunities.  This study 

uncovered associations with URM as well as with temporal dimensions.  URM students, in 

particular, were more vulnerable in wave 1, which often moderated the associations among 

contextual and behavioral factors.  For these students, screen use initially seemed helpful 

whereas later on it may have interfered with the development of strong social ties on campus.  

Whereas for majority students, screen use had little impact on sense of belonging.  Fourth, 

despite Resnick and other scholars’ concern about detrimental effect of screen use in social 

settings, this study found small positive associations of social media and texting in social settings 

on sense of belonging when taking Single dining status into account.   

Furthermore, the observations uncovered the influence of social, physical, and ambient 

environments on screen use and in-person interaction patterns.  As indicated in the beginning of 

this paper, knowledge we have about most major factors on social interaction stem from pre-

smartphone era.  Such work has not yet fully integrated new types of mobile technology that can 

powerfully influence communication.  Furthermore, emerging research on screen communication 

has, for the most part, have been examined devoid of contextual factors.  An important 

contribution of the present study is examination of the interaction effects among environmental 

features including Single and corner, groups in corner, and social density and sound levels.     

The present study suggests three implications.  On-going institution-level support for 

social transition is encouraged.  Dormitory-arranged dinners, for example, were a relief for 

anxious new college students, and a few mentioned a program to increase awareness of 

multiculturalism in their orientation week a year or two later in phase 1.  Such efforts could help 
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freshman’s, particularly URMs,’ adjustment during the initial semester.  Interviewees and focus 

groups did not indicate campus diversity challenged their transition, but most of them were not 

URMs.  One URM sophomore, however, stated he still had not gotten used to the competitive 

campus culture.  He also said his hometown friends did not understand what he was going 

through, supporting URMs’ experienced greater struggle on campus (Gonzalez, 2010).   

Second, design strategies for social interaction may not work for everyone.  Furthermore, 

dichotomous implementations seem less likely to be successful.  For example, round tables are 

thought to help conversions.  Yet, this study suggests that larger tables can be even better in 

corner locations.  This does not mean we should necessarily favor larger groups.  From my 

semester-long observations, movable tables, especially small rectangular ones, and chairs also 

allowed diners to optimize the environments for them.  Single’s may feel less awkward where 

they have greater enclosure and less visual exposure.  Most diners were either in small groups or 

Single’s. 

Lastly, from my informal conversation with a sophomore in an upper-classman dining 

hall, dining hall size may matter.  Unlike the freshman dining halls, other dormitory dining halls 

are smaller.  And, this student indicated this makes it easy to integrate into his new dormitory 

community.  Plentiful semi-public places facilitate college students’ social integration (Baum & 

Davis, 1980; Lieberman, 2013).  Furthermore, maximum human social network size one can 

maintain is about 150 (Dunbar, 1998; Hill & Dunbar, 2003; Sinek, 2014); but the two dining 

halls accommodate nearly three thousand freshman students.  Therefore, the dining halls are 

likely perceived as public space rather than community space.   

Future studies are encouraged to examine more temporal dimensions.  This study did not 

have survey participants who had breakfast or lunch in the dining halls.  Freshman’s screen and 
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in-person interaction may result in different outcomes.  The underlying mechanisms of URMs’ 

social media use and their mental health change during the initial semester are still unknown.  

Some other ways to examine temporal dimensions can be during the dining hall hours (peak vs. 

off-peak), weekdays vs. weekends, and weeks in the semester.  How long each person stayed is 

another temporal dimension this study has not explored.  Moreover, this study used one college 

campus in a college town.  Other college campuses, urban settings, and workplace could be 

among potential future study sites.  Additionally, this study only tested texting and social media.  

Different screen activities can further be tested.   

    The present study did not have discrepancies among datasets.  However, there were 

some gaps among them such as no URM information in the observations that could confirm the 

URM effects found in the surveys.  One way to solve this can be conducting surveys using those 

who were unobtrusively observed.  Another inquiry around this research topic could be what 

factors made Single’s eat alone.  In qualitative work, some students stated they ate lunch alone 

due to class schedules.  Yet, no one mentioned why they ate dinner alone.  Asking why they ate 

alone could identify chronic Single’s from occasional ones, which could lead to different 

outcomes. 

With the observation data, this study only tested a small subset of different environment 

categories—social, physical, and ambient.  There are still combinations to look into within social 

and within physical variables.  Some examples can be Single x social density and table design x 

windows.  Both because of time and concerns about multiple testing effects, I prioritized a subset 

of these factors for this work.  Furthermore, this study used hierarchical linear modeling (HLM) 

for its multi-level nature for the observation data.  This uncovered behavioral patterns across 

time samples but did not distinguish genuine Singles from temporary Singles.  We have observed 
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Singles expecting friends to arrive soon are more likely to use screens, for example.  One factor I 

plan to look at eventually is adoption of space syntax and GIS at the more micro level of within 

the dining hall setting.  

The present study found the associations among physical and social environments with 

individual behavior and demographic background.  Screens are not a new type of environments 

interlinked to physical and social settings, yet very little is known about the interplay of screen 

use and the experience of place.  What distinguishes screens most from other environments in the 

Bronfenbrenner’s bioecological model may be their portability across physical settings.  This 

portability may be considered weakening the contextual influence as they could lessen one’s 

engagement with non-screen settings.  Rather, I argue that screens overlay additional influential 

factors to human ecology—such factors could act like cumulative risk factors, reduce the effects 

of other factors, or result in different outcomes depending on context.  I believe one of the key 

contributions of the present study is how screens interact with other contextual factors such as 

the interactions among Single, screen, and URM.  The roles of screens within human ecology 

need further explorations to build a holistic understanding of our social well-being in the digital 

era. 
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Appendix A. Survey questions 

1. Where did you eat breakfast today? 

 North Star at Appel Commons 

 Another dining hall on campus 

 In my room or suite 

 Another location 

 I did not eat breakfast (if selected, move to question 6) 

2. How many people were at your breakfast table?  If group size varied during the meal, select the largest 

number. 

 1 (yourself; if selected, skip question 4) 

 2 

 3 

 4 

 5 or more 

3. Did you use any of these during breakfast?  Check all you used. 

 Cellphone 

 Laptop 

 Tablet 

 Music playing device 

 None of the above (if selected, skip question 5) 

4. Please mark on the answer for each question. 

o Was anyone at your breakfast table a close friend? Y/N 

o Was anyone at your breakfast table a close friend an acquaintance? Y/N 

o Was anyone at your breakfast table a close friend a stranger? Y/N 

5. What did you do with the electronic device(s) you used during breakfast?  Check all that apply. 

 Texting  

 Email  

 Facebook or other social media 

 Music  

 Checking the time 

 Homework  

 Other  

6. Where did you eat lunch today? 

 North Star at Appel Commons 

 Another dining hall on campus 

 At a café or cafeteria on campus 

 In my room or suite 

 Another location 

 I did not eat lunch (if selected, move to question 11) 

7. How many people were at your lunch table?  If group size varied during the meal, select the largest 

number. 

 1 (yourself; if selected, skip question 9) 

 2 

 3 

 4 

 5 or more 

8. Did you use any of these during lunch?  Check all you used. 

 Cellphone 
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 Laptop 

 Tablet 

 Music playing device 

 None of the above (if selected, skip question 10) 

9. Please mark on the answer for each question. 

o Was anyone at your lunch table a close friend? Y/N 

o Was anyone at your lunch table a close friend an acquaintance? Y/N 

o Was anyone at your lunch table a close friend a stranger? Y/N 

10.  What did you do with the electronic device(s) you used during lunch?  Check all that apply. 

 Texting  

 Email  

 Facebook or other social media 

 Music  

 Checking the time 

 Homework  

11.  Where did you eat dinner today? 

 North Star at Appel Commons 

 Another dining hall on campus 

 In my room or suite 

 Another location 

 I did not eat dinner (if selected, move to question 16) 

12.  How many people were at your dinner table?  If group size varied during the meal, select the largest 

number. 

 1 (yourself; if selected, skip question 14) 

 2 

 3 

 4 

 5 or more 

13.  Did you use any of these during dinner?  Check all you used. 

 Cellphone 

 Laptop 

 Tablet 

 Music playing device 

 None of the above (if selected, skip question 15) 

14.  Please mark on the answer for each question. 

o Was anyone at your dinner table a close friend? Y/N 

o Was anyone at your dinner table a close friend an acquaintance? Y/N 

o Was anyone at your dinner table a close friend a stranger? Y/N 

15.  What did you do with the electronic device(s) you used during dinner?  Check all that apply. 

 Texting  

 Email  

 Facebook or other social media 

 Music  

 Checking the time 

 Homework  

16.  [Sense of belonging scale] Please mark on a number for each question based on how you agree (1, 

Strongly disagree; 2, Disagree; 3, Neither Agree nor Disagree; 4, Agree; 5, Strongly Disagree) 

o I have made many friends in Cornell’s dining halls 1  2  3  4  5 

o I feel like I belong here at Cornell 1  2  3  4  5 
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o People here notice when I am good at something 1  2  3  4  5 

o It is hard for people like me to be accepted here at Cornell 1  2  3  4  5 

o Other students at Cornell take my opinion seriously 1  2  3  4  5 

o Most professors at Cornell are interested in me 1  2  3  4  5 

o Sometimes I feel as if I don’t belong here at Cornell 1  2  3  4  5 

o There’s at least one professor or other adult at Cornell I can talk to if I have 

a problem 

1  2  3  4  5 

o People at Cornell are friendly to me 1  2  3  4  5 

o Professors here are not interested in people like me 1  2  3  4  5 

o I am included in many activities at Cornell 1  2  3  4  5 

o I am treated with as much respect as other students here at Cornell 1  2  3  4  5 

o I am very different from most other students here 1  2  3  4  5 

o I can really be myself at Cornell 1  2  3  4  5 

o The professors here respect me 1  2  3  4  5 

o People here at Cornell know I can do good work 1  2  3  4  5 

o I wish I were in a different school 1  2  3  4  5 

o I feel proud of belonging to Cornell 1  2  3  4  5 

o Other students here like me the way I am 1  2  3  4  5 

17.  [Openness to diversity scale] Please mark on a number for each question based on how you agree.  (1, 

Strongly disagree; 2, Disagree; 3, Neither Agree nor Disagree; 4, Agree; 5, Strongly Disagree) 

o I enjoy having discussion with people whose ideas and values are different 

from my own 

1  2  3  4  5 

o The real value of a college education lies in being introduced to different 

values 

1  2  3  4  5 

o I enjoy talking with people who have values different from mine because it 

helps me understand myself and my values better 

1  2  3  4  5 

o Learning about people from different cultures is a very important part of 

my college education 

1  2  3  4  5 

o I enjoy taking courses that challenge my beliefs and values 1  2  3  4  5 

o The courses I enjoy the most are those that make me think about things 

from a different perspective 

1  2  3  4  5 

o Contact with individuals whose background (e.g., race, national origin, and 

sexual orientation 

1  2  3  4  5 

o I enjoy courses that are intellectually challenging 1  2  3  4  5 

18.  [Mental health scale] Based on your experience last week, please mark on the answer  (1, Never; 2, 

Sometimes; 3, Often; 4, All of the time) 

o How much of the time have you been a very nervous person? 1  2  3  4  

o How much of the time have you felt calm and peaceful? 1  2  3  4 

o How much of the time have you felt downhearted and blue? 1  2  3  4 

o How much of the time have you been a happy person? 1  2  3  4 

o How much of the time have you felt so down in the dumps that nothing 

could cheer you up? 

1  2  3  4 

19.  What is your gender?    

 Female 

 Male  

 Other  

20. What is your ethnic background?  Check all that apply. 

 American Indian or Alaska Native 

 Asian 

 Black or African American 

 Hispanic or Latino 
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 Native Hawaiian or Other Pacific Islander 

 Non-Hispanic White or Caucasian 

21.  Are you an international student?  Y/N 

22.  I am the first generation who has matriculated to college in my immediate (or nuclear) family.   Y/N 

23.  Where is your hometown?  ______________(City)/ _____________ (State or Country). 
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Appendix B. Observation sheet (front and back) 
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