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Recently, concerns have been raised that psychology has lost contact with 

naturally-occurring social life and that the discipline would benefit from a course 

correction towards more context- and culture-sensitive research. What do people do over 

the course of a day? What psychological factors account for the different lives they live? 

These questions aim at rather basic issues in psychology. Yet surprisingly little is known 

about how individuals behave, select situations, and interact with their environments in 

the real world. We have recently introduced the Electronically Activated Recorder (EAR) 

as a research tool for sampling behavioral data in naturalistic settings. The EAR records 

30-second snippets of ambient sounds in participants’ immediate environments 

approximately every 12 minutes. This dissertation used three major EAR data sets to 

reveal how students’ social lives are related to basic psychological processes that 

traditionally have been at the heart of the discipline.  Study 1 laid the methodological 

foundations by showing that the EAR is generally tolerated well by students, perceived as 

fairly unobtrusive, and worn with high levels of compliance. Study 2 provided a 
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quantitative ethnography of students’ daily lives. It established the base rates and the 

degree of interindividual variability in their social environments and natural 

conversations. It further tested for gender and ethnic differences in social life. Finally, it 

identified systematic circadian fluctuations in students’ daily lives. Study 3 investigated 

the role that everyday social life plays in interpersonal perception. Following Brunswik’s 

lens-model paradigm, the analyses showed that unacquainted observers formed fairly 

accurate personality impressions about a target person on the basis of the person’s EAR-

recorded social life. With regard to the underlying perceptual paths, the analyses revealed 

that observers’ impressions were shaped by various cues derived from the targets’ daily 

interactions, locations, activities, moods and language use. Taken together, the three 

studies identified the ways people select and interact with their everyday environments as 

powerful behavioral markers of individual differences. On a broader level they laid the 

foundation for a psychological study of naturalistic person-situation interactions that 

offers a new look at basic conceptual questions in personality psychology.
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INTRODUCTION 

The Importance of Studying Everyday Social Phenomena 

Most social psychologists would agree that research should ultimately lead to 

insight into real-life phenomena. However, the field has over the years developed a bias 

towards decontextualized laboratory methods. Recently, concerns have been raised that 

psychology has lost contact with naturally occurring social life and that the discipline 

would benefit from a course correction towards a more context- and culture-sensitive 

psychology (Funder, 2001; Hogan, 1998; Krueger & Funder, in press; Rozin, 2001).  

Why is it so critical to study everyday social phenomena? For the last decades, 

social psychologists have been concerned with isolating the shortcomings of human 

cognitive and social functioning (Krueger & Funder, in press). As a result, social 

psychologists have amassed an astonishing amount of data on how humans can be so 

irrational, so biased, so naïve, so insensitive, so spineless, so self-absorbed, and so on. 

The findings often make great stories because they fly in the face of scientists’ and 

laypeople’s beliefs (Krueger & Funder, in press). What gets easily overlooked, however, 

is that these findings are often conditional in nature. Humans do act irrationally, biased, 

naïvely, insensitively, etc., but they do so when – and perhaps only when – they are put in 

artificial, confusing, and irrational experimental conditions.  

It is an important scientific task to demonstrate the existence of a psychological 

effect. However, it is also equally crucial to go beyond the successful demonstration and 

ask how frequently the effect is encountered under real-world circumstances. For 

example, it is clearly critical to know that experimental stress impairs selected immune 

parameters in certain strains of rats. Ultimately, however, the finding derives 
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psychological importance largely from research that tests whether the relationship holds 

for humans’ everyday stressors and their everyday health. The study of what can be 

derives broader meaning only from being embedded in the study of what actually is.  

In an inspiring plea for a more context- and culture sensitive social psychology, 

Rozin (2001) argues that “as a result of a misinterpretation of the approach of the basic 

natural sciences and a focus on design, experiment, and certainty over relevance, reality, 

and durability, much of the current field of modern social psychology has an 

unnecessarily narrow focus.” (Rozin, 2001, p.3). At this point, we have accumulated an 

impressive body of knowledge about how psychology matters in the lab. The “real” 

relevance of the discipline, however, can only emerge when we start to also include the 

study of real-life social phenomena on the research agenda.  

Methodological Issues in Assessing Naturalistic Person-Environment 
Interactions 

Driven by their incomparable efficiency, retrospective self-reports have 

dominated the assessment of everyday life. However, it has also become clear that an 

overreliance on people’s accounts can come at rather high costs. Asking participants to 

accurately recall settings, activities, interactions, and experiences over extended periods 

of time is a task that is largely incompatible with what is known about human 

autobiographic memory (Schwarz & Sudman, 1993; Stone et al., 2000; Tourangeau, 

Rips, & Rasinski, 2000).  

Over the last 15 years, experience sampling or momentary assessment techniques 

have evolved as a valuable alternative to retrospective self-reports and have gained 

substantial popularity (Bolger, Davis, Rafaeli, 2003; Csikszentmihalyi & Larson, 1987; 

Hormuth, 1986; Scollon, Kim-Prieto, & Diener, 2003; Stone & Shiffman, 1994). 

Participants are prompted by a wristwatch or a handheld computer several times a day 
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and asked to provide instant reports on their momentary experiences, activities, and 

environments. There is general agreement that by minimizing the time lag between the 

occurrence and the registration of events in question, memory-related problems of 

retrospective self-reports are successfully bypassed. Consequently, momentary 

assessments can be considered relatively objective accounts of a person’s daily 

experiences.  

By definition, however, self-reports – both retrospective and momentary – are 

subject to two important constraints. First, any recall of events is necessarily a subjective 

construal, a reflection of how the person interpreted the event. This is particularly 

apparent when the researcher seeks to understand the psychological meaning of an act, an 

event, or an interaction (e.g., what a particular conversation meant to the participant). 

However, theoretically as well as pragmatically, it is equally important to adopt a 

perspective that most people adopt most of the time – that of a neutral observer (Funder 

& Sneed, 1993; Gosling, John, Craik, & Robins, 1998; Hogan, 1982). In everyday life the 

subjective side of a person’s behavior, that is the “inside” experience, constitutes rather 

privileged information and is largely inaccessible to people around. It is the observed 

behavior that people get to see and that ultimately has social implications (Hogan, 1982). 

Despite its clear importance, this outsider’s perspective has largely been neglected in the 

study of people’s everyday social lives.  

A second conceptual constraint of any self-report assessment is that people can 

only recall what they are aware of. We are constantly surrounded by an infinite amount of 

potential information.  Although some of this potential information is processed by the 

brain, only a small portion passes our sensory filters to enter awareness (Baddeley, 1999). 

Aspects of people’s social worlds that fall outside their immediate awareness are 

inevitably lost. 
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Considerations like these have inspired observational approaches in the study of 

person-environment interactions (Webb, Campbell, Schwartz, Sechrest, & Grove, 1981; 

Whyte, 1980). Barker and Wright (1951) pioneered such a methodology in their famous 

case study of Raymond, a 7-year old boy, who was followed by observers over an entire 

day.  Craik (2000), in what he called lived-day analyses, extended Barker and Wright’s 

paradigm by following a person with a video camera, obtaining a comprehensive record 

of the person’s social encounters over an entire day. Naturalistic observation studies yield 

an immense amount of rich information about people’s lives. However, the unique 

advantage is also the most critical pitfall. The large amount of data that is collected has so 

far restricted this method to idiographic analyses and precluded nomothetic studies on 

ordinary life. Another problem with existing observational techniques is that the act of 

observation almost always constitutes a major intrusion into participants’ worlds and thus 

reactively influences target behaviors (Barker & Wright, 1951; Craik, 2000).  

Capturing the Sounds of Everyday Life: The Electronically Activated 
Recorder 

Recently, we have developed the Electronically Activated Recorder (EAR; Mehl 

& Pennebaker, 2003a; Mehl, Pennebaker, Crow, Dabbs, & Price, 2001). The EAR is a 

digital voice recorder that tracks ambient sounds in people’s environments by recording 

30-sec snippets every 12.5 minutes over a period of up to four days. It is carried in a 

small shock-protected case either attached to a belt (similar to a cell-phone case) or 

around the shoulder (like a purse). An external microphone is clipped to the lapel of a 

jacket or the collar of a shirt. Participants wear the device while going about their daily 

lives.  

From a methodological point of view, the EAR combines aspects of both lived-

day analyses and experience sampling approaches. In the recordings, the EAR adopts the 
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unique observer perspective of lived-day studies. In restricting the data collecting to only 

a representative subset of everyday behavior, it incorporates the relative economic 

advantage of experience sampling strategies. This combination allows for a nomothetic 

study of everyday social life while preserving naturalistic data at the level of the raw 

recording. Also, since the EAR operates imperceptibly, measurement-induced intrusions 

are minimal, allowing researchers to capture (acoustic) everyday behavior unobtrusively 

and with the least amount of reactivity. 

What can the EAR tell about a person’s social life? Much of our social world is 

represented acoustically and thus potentially detectable by the EAR. Two major sources 

of information are readily available on the recordings and are inherently social in nature: 

people’s daily social environment and their natural conversations.  

Conceptually, people’s social environments can be dissected into where time is 

spent, what time is spent doing, and with whom time is spent (Csikszentmihalyi & 

Larson, 1984). The ambient sounds captured by the EAR allow for the reliable coding of 

people’s location (e.g., inside an apartment, in a public place) as well as their activities 

(e.g., surrounded by sounds from TV, a lecturer, or even sounds from cooking, or 

computer typing). Finally, EAR recordings capture important information about people’s 

social interactions: Are they alone, with one other person, or with a group of people? Are 

they engaged in a conversation? Are they on the phone or talking face to face?  

Obviously, the categorization of ambient sounds has its limits and cannot reach 

the degree of differentiation achieved with activity and environment questionnaires (e.g., 

Csikszentmihalyi & Larson, 1984; Robinson, 1985). However, the EAR data allow the 

calculation of time-use estimates based on acoustic traces uninfluenced by participants’ 

perceptions. Also, it creates the opportunity to attend to subtle social phenomena, such as 

personal interaction styles and preferences that participants are typically not aware of 
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when filling in a questionnaire. This makes it clear that the advantage of the EAR does 

not lie in sampling “objective” data. Rather, its strength is to provide researchers with a 

unique perspective, the one of an unobtrusive observer – a perspective that complements 

what the agent knows about his or her social world (Hogan, 1982).  

Natural conversations constitute the second source of information documented by 

the EAR. Considering that a wide array of psychological constructs include predictions 

about how individuals interact with others, it is surprising that stylistic aspects of our 

everyday conversations have largely been neglected in the study of person-situation 

interactions (for some of the few exceptions, see Dunbar, Duncan & Marriott, 1997; 

Emler, 2001; Reis & Wheeler, 1991). The idea that language use – or more specifically 

word choice – can reveal psychological information about the speaker is not new (for a 

broad review see Pennebaker, Mehl, & Niederhoffer, 2003). As early as 1942, Fillmore 

Sanford proposed that verbal behavior can serve as a powerful personality marker. 

Several researchers since then have linked differences in word use to aspects of people’s 

self-reported personality, including the Big Five (Pennebaker & King, 1999), 

dispositional mood characteristics (Weintraub, 1989), self-esteem (Bosson, Swann & 

Pennebaker, 2000), or self-monitoring and Machiavellianism (Ickes, Reidhead, & 

Patterson, 1986). 

Language use also reflects aspects of the social situations that people are in (e.g., 

Brown & Fraser, 1979; Forgas, 1985). In careful sociological analyses, Erving Goffman 

(1981) identified language use as an impression management tool that helps negotiate 

different aspects of our selves in different social settings. For Goffman, the words that 

people speak are often not their own but instead reflect transient situational role 

constraints rather than stable personal characteristics. For example, the degree of 

formality of a social setting (e.g., Brown & Gilman, 1960), power disparities between the 
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interactants (e.g., Morand, 2000), or the intimacy of a relationship (e.g., Weintraub, 

1989) clearly affect features of language use.   

Taken together, analyses of language use can provide a window into a broad 

spectrum of psychologically relevant information about a person’s social world. 

Methodologically, this approach constitutes an implicit assessment strategy. Word choice 

– compared to a person’s locations and activities – is a subtle source of social information 

that normally falls beyond a person’s awareness and control (Hart, 2001). In sampling 

snippets of natural conversation, the EAR thus provides a unique opportunity to study 

automatic linguistic processes in naturalistic settings.  

In sum, the tracking of people’s daily lives with the EAR captures a wide 

spectrum of important social information.  Such a system allows researchers to adopt a 

perspective that has largely been inaccessible in the study of naturalistic psychological 

phenomena: the one of an unobtrusive observer.  

Overview of the Studies and Samples 

This dissertation seeks to explore how aspects of students’ naturally-occurring 

social lives are related to basic psychological processes. It is organized into three broad 

projects referred to as Studies 1 to 3. Study 1 empirically evaluates the EAR as a 

naturalistic event sampling method. It provides self-reported and behavioral information 

on how obtrusive the method is in daily life and how well participants comply with 

wearing the EAR. Study 2 is a quantitative ethnography of students’ daily lives. It 

provides an in-depth descriptive account of the architecture of students’ social lives as 

assessed with the EAR. It maps the overall base rates of students’ social environments 

and natural conversations as well as the degree of interindividual variability, 

intrapersonal within-day variability and cross-assessment stability. It also looks at two 
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demographic variables, gender and ethnicity, as sources for systematic variability in 

students’ daily social lives. Study 3 finally looks at the role that everyday social life plays 

in interpersonal perception. To what extent do students express aspects of their 

personalities in their daily social lives? And to what extent do observers use social life 

information when they form personality impressions about a person?  

The research questions are addressed based on three different EAR samples. The 

following section briefly describes each of the three samples with regard to the original 

purpose of the data collection, the participants, the procedures, the EAR system that was 

used, and the measures that were administered and extracted from the sound files.  

EW-Sample: Students’ Social Lives Across Four Weeks 

Purpose of the sample. The first EAR sample was originally collected in the 

context of a project that sought to test the extent to which Emotional Writing (EW) brings 

about changes in people’s social lives (see Pennebaker, 1997). The data were collected 

between October 1998 and April 1999 (for details see Mehl & Pennebaker, 2003a). 

Participants and procedure. Fifty-two introductory psychology students (28 

women, 24 men; mean age M = 19.0, SD = 1.3) wore the EAR twice for 48 hours 

separated by four weeks. The monitoring sessions were scheduled either from Monday 

morning to Wednesday morning or from Wednesday afternoon to Friday afternoon. For 

each participant both monitoring periods were originally arranged on the same schedule. 

This matching was successful for 37 of the 52 students (71%).  

EAR system. The version of the EAR used in this study consisted of an analog 

micro-cassette recorder (OPTIMUS Micro-32), an external microphone (OPTIMUS Tie 

Clip Microphone), and a controller microchip. Despite the fact that the micro-chip was 

programmed with a 30-sec on – 12.5 min off cycle, technical constraints reduced the 

actual net recording time for each interval to about 25 sec. 
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EAR-derived measures.  Various aspects of participants’ social environments 

were coded from the captured ambient sounds using the Social Environment Coding of 

Sound Inventory (SECSI; Mehl & Pennebaker, 2003a). The coding categories comprised 

participants’ locations (e.g., in apartment; outdoors; in transit), activities (e.g., listening to 

music, watching TV, on the computer, eating), and interactions (e.g., alone, with others, 

on the phone, talking, laughing). The raw codings were converted into time-use estimates 

expressed as percentage of total intervals to which a category applied (e.g., percentage of 

intervals the participant was talking, on the phone, listening to music). More detailed 

information on the coding process is provided by Mehl and Pennebaker (2003a). An 

overview of the SECSI with descriptions for all coding categories is provided in 

Appendix A1. 

Participants’ utterances captured by the EAR were transcribed and analyzed 

linguistically using Linguistic Inquiry and Word Count (LIWC; Pennebaker, Francis, & 

Booth, 2001). LIWC is a word-count based text analysis program that characterizes a text 

sample on 70+ standard linguistic (e.g., 1st person singular pronouns, articles, 

prepositions) and psychological (e.g., emotion words, cognitive words, social words) 

dimensions. Except for total word count, the LIWC output is listed as the percentage of 

total words per person. Unless reported otherwise, the analyses were limited to those of 

the 70+ LIWC variables that had previously been identified as reliable (Pennebaker & 

King 1999) or particularly relevant for the study of natural conversations (complete set of 

personal pronouns, swear words, nonfluencies, and filler words; see Mehl & Pennebaker, 

2003a).  The final set of 23 language use variables is depicted in Appendix A2. More 

information on LIWC and the linguistic analysis of EAR transcripts is provided in Mehl 

and Pennebaker (2003a). Appendix A3 shows an excerpt of one participant’s EAR 

transcript and coding sheet. 
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Self-report measure. Participants completed an EAR method evaluation 

questionnaire assessing the obtrusiveness of the method and participants’ compliance 

with wearing the EAR (Mehl et al., 2001).  

Lens-Sample: Manifestations of Personality in Students’ Social Lives 

Purpose of the sample. The second EAR sample was originally collected to test 

the role that students’ social lives play in the everyday expression and perception of 

personality. Conceptually, it is based on Brunswik’s (1956) lens model paradigm.  The 

data were collected between April and December 2001. 

Participants and procedure. Ninty-six introductory psychology students (49 

males, 47 females; 59 European Americans, 16 Asian Americans, 15 Hispanics, 1 

African American, 5 participants with other ethnicities; mean age M = 18.7 SD = 0.9) 

wore the EAR once for 48 hours. The monitoring sessions were scheduled from Monday 

morning to Wednesday morning or from Wednesday afternoon to Friday afternoon. In 

addition to wearing the EAR for 48 hours, participants provided extensive information 

about their personalities. 

EAR system. The EAR system for this study consisted of a digital voice recorder 

(SONY Memory Stick ICD-MS1), an external microphone (OPTIMUS Tie Clip 

Microphone), and a controller microchip. The microchip was programmed with a 30-sec 

on and 12.5-min off cycle. The digital recording technique allowed for the documentation 

of the recording times.  

EAR-derived measures.  Participants’ social environments were assessed with a 

revised version of the SECSI (Mehl & Pennebaker, 2003a). Specifically, the sounds were 

coded along four major dimensions comprising participants’ locations, activities, 

interactions, and moods (e.g., laughing, singing, crying; see Appendix A1). The raw 

codings were converted into relative time-use estimates. Participants’ utterances captured 
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by the EAR were transcribed and submitted to LIWC yielding a profile of 70+ 

dimensions of language use. Similar to the procedure described for the EW-Sample, a 

final set of 23 linguistic variables (shown in Appendix A2) was retained for the analyses.  

Self-report measures. Participants completed the Big Five Inventory (BFI; John 

& Srivastava, 1999), a short version of the Beck Depression Inventory (Beck & Beck, 

1972), and the Rosenberg Self-Esteem Scale (Rosenberg, 1965), as well as an EAR 

method evaluation questionnaire assessing the obtrusiveness of the method and 

participants’ compliance with wearing the EAR (Mehl et al., 2001).  

9/11-Sample: Students’ Social Lives Surrounding 9/11 

Purpose of the study. The study was designed to reveal changes in students’ 

social lives in the aftermath of September 11, 2001. The data were collected between 

09/11/2001 and 09/20/2001 (for details see Mehl & Pennebaker, 2003b). 

Participants and procedure. Six people began to wear the EAR on September 10, 

2001. Eight more participants were recruited on September 11. The final sample (N=14) 

consisted of 10 females and 4 males, the mean age was 22.9 (SD=6.5). Participants wore 

the ear continuously for 10 days from 09/11/2001 to 09/20/2001.  

EAR system. The EAR system for this study consisted of a digital voice recorder 

(SONY Memory Stick ICD-MS1), an external microphone (OPTIMUS Tie Clip 

Microphone), and a controller microchip. The microchip was programmed with a 30-sec 

on and 12.5-min off cycle.  

EAR-derived measures.  For this study, participants’ social environments were 

assessed with a rudimentary version of the SECSI (Mehl & Pennebaker, 2003a). The 

sounds were coded only for participants’ social interactions (e.g. alone, with others, 

talking, on the phone), media exposure (TV or radio on), and entertainment seeking (see 

Appendix A1). Participants’ utterances captured by the EAR were transcribed and 
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submitted to LIWC. 23 out of the 70+ available variables were retained for the analyses 

(see Appendix A2). 

Self-report measure. Participants completed an EAR method evaluation 

questionnaire assessing the obtrusiveness of the method and participants’ compliance 

with wearing the EAR (Mehl et al., 2001).  
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STUDY 1: AN EMPIRICAL EVALUATION OF THE EAR AS A 
NATURALISTIC EVENT SAMPLING METHOD 

The EAR was designed as a naturalistic event sampling tool (Mehl & Pennebaker, 

2003a). As such, it compares most directly to so-called momentary assessment 

techniques. Methods, such as Csikszentmihalyi and Larson’s (1987) Experience 

Sampling Method, Stone and Shiffman’s (1994) Ecological Momentary Assessment, and 

Reis and Wheeler’s (1991) Rochester Interaction Record ask participants several times a 

day – randomly or event-triggered – to provide instant reports of their current activities 

and/ or interactions. In the field, momentary assessments have evolved as the 

methodological gold standard for capturing aspects of people’s everyday lives. Indeed, 

compared to retrospective self-reports they have the undisputed advantage of being 

substantially more accurate (Bolger et al., 2003; Csikszentmihalyi & Larson, 1987; 

Hormuth, 1986; Scollon et al., 2003; Stone & Shiffman, 1994). However, a 

comprehensive evaluation of a scientific method needs to go beyond the issue of data 

accuracy and to also consider how participants respond to the method. Ultimately, how 

useful is a perfectly reliable method if it is not well received by participants? 

Consequently, when introducing a research tool, it is critical to assess its acceptance and 

compare it to existing methods.  

Obviously, both methods – the EAR and traditional momentary assessment 

techniques – require participants to carry an additional electronic device on them while 

going about their daily lives. Size-wise there is no significant difference between the 

EAR (that can be either put in a pocket or carried around in a small case) and the 

handheld computer that most momentary assessment techniques use (Feldman Barrett & 

Barrett, 2001). With momentary assessment techniques repeated (5 to 10 times a day), 
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lengthy (several minutes per assessment), and often unpredictable (random beeping) 

interruptions of a person’s daily activities are unavoidable. These interruptions can be a 

substantial burden for the participants. Also, in order to ensure that the devices are 

handled correctly, participants must undergo extensive preparatory training (Bolger et al., 

2003). In this respect, the EAR method is substantially less demanding. All it requires 

participants to do is carry an EAR on them while going about their normal lives. The 

EAR records unobtrusively without ever interrupting the flow of a person’s daily 

activities. Also, no particular technical training is necessary; participants receive the EAR 

activated and return it without having pressed any button on the device. Consequently, 

the EAR requires substantially less active participation on behalf of the participants than 

do traditional experience-sampling methods. 

However, the EAR potentially creates a completely different burden: the 

psychological discomfort of being recorded. This discomfort is critical because it can 

generate self-consciousness or self-censorship to an extent that could adversely affect the 

quality of the data with regard to how naturalistic and representative the recorded sounds 

are. Consequently, the fear of being recorded has the potential to undermine one of the 

core features of the EAR method, the unobtrusive and non-reactive sampling of 

naturalistic social behavior.  

Purpose of the Study and Research Questions 

The purpose of Study 1 was to address two basic questions about the method: 

How obtrusive is the EAR in daily life? And, how well do participants comply with 

wearing the EAR? Both questions are addressed with self-report measures as well as 

behavioral markers derived from the sound files. The study also sought to identify 

personal, situational, and conversational characteristics that account for individual 
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differences in the obtrusiveness of the method and compliance with wearing the EAR. 

Finally, the study traced adaptation to the EAR over time. How long did it take 

participants to habituate to the method and how did they react to wearing the EAR 

continuously for an extended period of time?  

Method  

Various indicators of the obtrusiveness of the method and participants’ 

compliance with wearing the EAR were assessed in the three samples. Whereas for the 

EW-Sample exclusively questionnaire-based evaluations were available, the sound 

codings performed on the Lens-Sample and the 9/11-Sample also allowed for an analysis 

of behavioral markers.  

Assessment of EAR Obtrusiveness 

Self-reported obtrusiveness. Participants in all three studies completed a standard 

8-item questionnaire on their experiences with wearing the EAR. On a 5-point rating 

scale from 1 (not at all) to 5 (a great deal), they rated the obtrusiveness of the EAR for 

themselves (e.g., “To what degree were you generally aware of the EAR?”; “To what 

degree did the EAR impede on your daily activities?1”) and people around them (e.g., 

“To what degree were people around you aware of the EAR?”; “To what degree did the 

EAR influence the behavior of people around you?”). The complete set of items is listed 

in first column of Table 1. A varimax-rotated principal component analysis of the Lens-

Sample participants’ responses supported the intended two-factor solution (N = 95; 

Eigenvalues 2.99 and 1.64; 57.9% of variance explained). Consequently, based on their 

highest absolute loadings, the items were aggregated into two scales: obtrusiveness for 

                                                 
1 This question was not administered in Study 1. 
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participants (5 items, α = .76) and obtrusiveness for bystanders (3 items, α = .72). The 

two scales were correlated r(93) = .29, p < .01. 

Behavioral obtrusiveness. In the Lens-Sample and the 9/11-Sample, 

obtrusiveness was also assessed behaviorally from the sound files. The degree to which 

the EAR was mentioned in interactions with others hints at participants’ awareness of the 

method. Consequently, an unobtrusive measure of obtrusiveness was derived from coding 

the sound files for conversations about the EAR. The absolute numbers were then 

converted into the percentage of participants’ daily conversations that mentioned the 

EAR. This behavioral marker of obtrusiveness was not significantly correlated with 

participants’ reports of how obtrusive the method was for them (r = .10, p > .30) or for 

bystanders (r = .20, p = .06). 

Assessment of EAR Compliance 

Self-reported compliance. In the Lens-Sample and the 9/11-Sample participants 

also indicated what percentage of the day (based on their time awake) they carried the 

EAR with them. Among the Lens-Sample participants self-reported compliance was 

negatively correlated with how obtrusive the method was for participants, r(93) = -.34, p 

< .01, as well as for bystanders, r(93) = -.20, p < .05. Self-reported compliance was 

unrelated to behaviorally assessed obtrusiveness, r(93) = -.03, p > .70.  

Behavioral compliance. For the Lens-Sample and the 9/11-Sample additional 

behavioral markers of compliance were available. Judges indicated for all sound files 

whether they contained sufficient ambient sounds to perform codings. Judges also coded 

whether or not participants were wearing the EAR. Non-compliance was identified if 

over the entire 30-sec period the EAR recorded no ambient sounds at all, that is not even 

sounds of the breathing or noises produced by the microphone rubbing against clothes. 

The codings were converted into the percentage of valid daytime sound files and the 
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percentage of time not wearing the EAR. The two behavioral compliance measures were 

highly negatively correlated, r(94) = -.83, p < .01, and thus aggregated into a composite 

measure (α = .91; with percentage of time not wearing the EAR, reverse coded). This 

behavioral compliance index was highly positively correlated with self-reported 

compliance, r(93) = .52, p < .01, and unrelated to participants’ obtrusiveness judgments 

for them, r(94) = -.10, p > .30, and for others, r(94) = -.04, p > .70. Behavioral 

compliance and behavioral obtrusiveness were correlated r = -.19, p = .06.  

Results 

Obtrusiveness of the EAR in Daily Life 

Descriptive Statistics. As can be seen in the item means in Table 1, participants’ 

ratings of the obtrusiveness of the method were overall comparable across the three 

samples. When wearing the EAR for the first time they were moderately aware of it and 

felt somewhat impeded by it. Yet, on average they reported only a minimal degree of 

EAR-induced changes in the way they behaved and talked.  

The ratings further indicate that bystanders’ awareness of the method was 

comparable to what participants experienced (see Table 1). Finally, the ratings suggest 

that people around might have been somewhat more affected in their behavior than the 

participants themselves – a finding that potentially originates in differential knowledge of 

the studies’ confidentiality policies. The fact that bystanders readily noticed the EAR and 

talked with participants about it is important with respect to legal and ethical concerns 

about the method. Recordings of private conversations with explicit consent of only one 

party of the conversation are potentially problematic only if the other conversation 

partners are unaware of the possibility of being recorded (and are identifiable).  
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Table 1  
Descriptive Statistics for Self-reported and Behaviorally Coded EAR Obtrusiveness and Compliance 

 EW-Sample 
(N=52) 

Lens-Sample 
(N=95) 

9/11-Sample 
(N=14) 

 M (SD) M (SD) M (SD) 
Self-reported obtrusiveness for participants: To what degree … 
… were you generally aware of the EAR? 2.92 (.99) 2.91 (1.01) 2.77 (0.83) 
… did you feel uncomfortable wearing the EAR? 2.17 (.96) 1.96 (1.04) 1.85 (1.14) 
… did the EAR impede you in your daily activities? --- --- 1.85 (0.92) 1.69 (0.95) 
… did the EAR change your actual behavior? 1.48 (.67) 1.63 (0.83) 1.46 (0.66) 
… did the microphone influence your way of talking? 1.31 (.70) 1.53 (0.87) 1.54 (0.88) 
 
Self-reported obtrusiveness for bystanders: To what degree … 
… were people around you aware of the EAR? 2.81 (1.14) 3.25 (1.05) 2.77 (1.01) 
… did you talk to people around you about the EAR? 3.17 (0.99) 3.58 (1.02) 2.77 (0.93) 
… did the EAR influence the behavior of people around you? 2.14 (1.19) 2.05 (1.14) 2.08 (0.76) 
 
Behaviorally coded obtrusiveness: 
     Percent conversations about the EAR --- --- 3.60 (4.04) 3.38 (5.20) 
 
Self-reported compliance: 
     Percent time awake wearing the EAR --- --- 77.54 (16.38) 89.38 (8.49) 
 
Behaviorally coded compliance:  
    Percent valid daytime sound files  --- --- 85.69 (17.25) 88.03 (23.27) 
    Percent of time not wearing the EAR --- --- 9.17 (14.25) 1.73 (4.22) 

Note: All self-report ratings were made on a 5-point Likert scale with 1=“not at all” and 5=“a great deal”; self-reports are 
based on first time wearing for two days (EW-Sample and Lens-Sample) and continuous wearing for 10 days (9/11-Sample); 
behavioral codings are based on first time wearing for two days (all samples); valid sound files are sound files with sufficient 
ambient noises to perform coding; coding of ‘not wearing the EAR’ is based on the suspicion that the EAR is not in proximity 
of the participant; empty cells refer to variables that were not available in the respective sample.  
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To what extent does financial compensation affect participants’ perceptions of the 

obtrusiveness of the method? Only in Study 3 did students receive a payment for their 

participation ($10 per day). Yet, the obtrusiveness ratings were not consistently lower in 

this sample compared to the EW-Sample and the Lens-Sample. This suggests that 

monetary incentives might not be effective at reducing the psychological burden that the 

method brings with it in daily life.  

Predictors of EAR obtrusiveness. The standard deviations in Table 2, shown in 

parentheses after the means, reveal that there were large individual differences in 

reported obtrusiveness. Whereas most participants talked about the EAR in less than 5% 

of their conversations, one student mentioned it in a quarter of his interactions. Similarly, 

more than 50% of the participants indicated that the EAR did not affect them at all but 

two students reported that it changed their behavior a great deal. What factors can explain 

individual differences in how obtrusive the EAR is perceived to be?  

Table 2 shows how various personal, situational and conversational variables 

predicted the obtrusiveness of the EAR among the Lens-Sample participants. The Lens-

Sample was selected for the analyses because of its large sample size and the availability 

of both self-reported and behavioral measures of obtrusiveness Overall, dispositional 

variables such the Big Five personality dimensions, participants’ self-esteem and levels 

of depression were not related to the method’s obtrusiveness. Consistent with their more 

sociable nature, extraverted participants reported somewhat higher levels of obtrusiveness 

for people around them. 
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Table 2  
Personal, Situational, and Conversational Correlates of Coded and Self-Reported EAR 
Obtrusiveness 

Note: N = 96; * p < .05 (two-tailed), ** p < .01 (two-tailed); EAR coded = percentage of 
daily conversations about the EAR; female participants are coded with higher numbers; 
the situation variables reflect EAR coded time estimates; self-talk = talking to oneself; 
the language use variables are relative word frequencies based on LIWC analyses of 
participants’ transcripts. 

 Obtrusiveness 
 Participants 

(Self-report) 
Bystanders 

(Self-report) 
EAR  
coded 

Person variables    
   Gender .18 .11 .01 
   Extraversion .05 .21* -.11 
   Agreeableness -.07 .03 -.02 
   Conscientiousness .03 -.12 .04 
   Emotional Stability -.13 .06 .14 
   Openness to New Experiences -.07 .03 -.09 
   Depression -.17 .02 -.08 
   Self-esteem -.06 .03 -.06 
    
Situation variables    
   Time spent alone .12 -.24* .12 
   Time talking -.04 .22* -.16 
       % dyadic conversations -.13 -.03 .13 
       % group conversations -.15 .21* -.12 
       % phone conversations .43** -.16 .01 
       % self-talk -.23* -.31** -.05 
       % same-sex conversations -.28** -.07 .01 
       % opposite-sex conversations .19 .00 .04 
   Time in restaurant/bar/coffeeshop -.07 .33** -.03 
   Time working at a job -.14 .09 -.11 
   Time in class -.11 -.17 -.10 
   Time spent on entertainment -.07 .01 .08 
   Time arguing .37** .22* .03 
   Mon-Wed vs. Wed-Fri recording .04 .30** .05 
    
Conversation variables (language use) 
   Total word count -.07 .21* -.14 
   First person singular (I, me, my) .10 .04 -.06 
   Negative emotion words -.17 .05 -.24* 
   Sexual words -.20* -.05 -.22* 
   Swear words -.22* -.02 -.16 
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With regard to situational variables, somewhat surprisingly, aspects of the setting, 

such as how much time students spent in public places, at work, or in class were 

unrelated to the method’s obtrusiveness (except bystanders noticing the EAR more in 

restaurants, bars, and coffeeshops; see Table 2). The less time participants spent alone 

and talking to themselves and the more the EAR captured them talking to others, in group 

conversations, or in arguments, the more bystanders were affected by the method. Also, 

Wednesday to Friday monitorings were somewhat more obtrusive for people around the 

participants than Monday to Wednesday sessions. Higher subjective obtrusiveness for 

participants was predicted by more time spent on the phone, more time arguing with 

others, fewer same-sex conversations and less self-talk. No situational aspect explained 

behaviorally measured obtrusiveness (i.e., how much participants talked to others about 

the EAR).  

The total number of words sampled emerged as a linguistic predictor of how 

obtrusive the method was for people around the participants. Interestingly, however, 

negative emotion words, sexual words, and swear words, were negatively related to self-

reported and behavioral obtrusiveness for participants. Rather then suggesting that 

participants in general did not self-censor their conversations when wearing the EAR, 

these findings more likely reflect that students who habitually engage in strong linguistic 

behaviors do not have reservations against being recorded.  

Participants’ Compliance with Wearing the EAR 

Descriptive Statistics. Participants in the Lens-Sample indicated having worn the 

EAR on average about 78% of their time awake (see Table 1). Self-reported compliance 

was considerably higher in the 9/11-Sample (M = 89%). A similar picture emerged for 

one out of the two behavioral markers of compliance. Whereas participants ultimately 

provided roughly the same amount of valid sound files in the Lens-Sample and the 9/11-
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Sample (86% vs. 88%), students in the 9/11-Sample put the EAR aside substantially less 

often. Considering that 9/11-Sample participants were offered financial compensation, 

this suggests that monetary incentives – while probably ineffective for reducing the 

obtrusiveness of the method – may be able to increase compliance2. Also, wearing the 

EAR in the aftermath of a national disaster might have been perceived as more 

meaningful or important than wearing it in times of normal life and thus lead to higher 

compliance rates. 

The fact that in the Lens-Sample self-reported compliance was lower than 

behavioral compliance (77.54% vs. 85.69%) deserves a methodological side note. While 

it is conceivable that coded compliance overestimates real compliance, the fact that 

students readily acknowledged not having worn the EAR actually is a valid compliance 

indicator in and of itself. As mentioned above, self-reported and behaviorally coded 

compliance were highly positively correlated (r = .52, p < .01) suggesting that 

participants considered deception unnecessary. 

Predictors of EAR compliance. The descriptive analysis also revealed large 

individual differences in compliance (see Table 1). The lowest self-reported compliance 

in the Lens-Sample was 30%, the highest 100%. One participant was coded as not 

wearing the EAR 69% of the time, another was coded as having worn it continuously.  

Table 3 shows which personal, situational and conversational variables predicted 

EAR compliance in the Lens-Sample. Similar to the findings for obtrusiveness, 

dispositional characteristics such as the Big Five personality dimensions, participants’ 

                                                 
2 Closer inspection of the non-valid data revealed that, in the 9/11-Sample, an average of 10.2% (SD = 
23.3%) of the files were coded as having insufficient sounds. This number is more than twice as high as in 
the Lens-Sample (M = 4.5%, SD = 9.0%). Also, in the 9/11-Sample ‘not wearing the EAR’ was coded at an 
extremely low rate (1.7%). This raises the possibility that Lens-Sample and 9/11-Sample judges differed 
systematically in their codings with 9/11-Sample judges having a higher threshold for coding non-
compliance which lead to them labeling sound files more readily as insufficient in sounds. Still, the higher 
self-reported time spent wearing the EAR in the Lens-Sample suggests that the overall compliance was 
indeed somewhat better in the Lens-Sample.  
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self-esteem and their level of depression were unrelated to compliance. Given that 

dutifulness is a core component of Conscientiousness, it was surprising that participants 

high in Conscientiousness did not show better compliance compared to those low on this 

trait. The finding that females were somewhat less compliant than males converges with 

anecdotal evidence from debriefing interviews. Female participants more frequently 

reported pragmatic problems revolving around wearing the EAR. While – at least in 

Texas – male students typically wear loose pants with large pockets, females tend to wear 

clothes that are less well suited for storing the device. Consequently, they often end up 

carrying the EAR around in their purse (or a bag provided by the researchers) with the 

microphone attached to their shirts – a situation where the wire connecting the 

microphone with the EAR easily becomes a burden.  

The analyses for the situational variables suggest that participants did not mind 

wearing the EAR in public places (see Table 3). Both behavioral as well as self-reported 

compliance was unrelated to the amount of time spent in restaurants, bars, or coffeeshops, 

at work, or in class. Also, entertainment (e.g., going to arcades, concerts, clubs or games) 

did not seem to be an impediment for wearing the EAR. More self-talk predicted better 

compliance; besides this, only the amount of time spent on the phone was reliably and 

negatively associated with self-reported and behavioral compliance. While the reasons 

for this relationship remain largely speculative at this point, particularly among freshmen, 

who constitute the majority of the participants, frequent phone conversations may be a 

tool for coping with emotionally challenging times – times and situations where the 

possibility of being recorded may create a special burden making the EAR more 

obtrusive and ultimately leading to reduced compliance. 
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Table 3  
Personal, Situational and Conversational Correlates of Coded and Self-Reported EAR 
Compliance 

Note: N = 96; * p < .05 (two-tailed), ** p < .01 (two-tailed); EAR coded = composite 
variable comprised of the percentage of valid daytime sound files and the percentage of 
sound files coded as ‘not wearing the EAR’ (reverse coded); female participants are 
coded with higher numbers; self-talk = talking to oneself; the language use variables are 
relative word frequencies based on LIWC analyses of participants’ transcripts. 

 Compliance 
 Self-report EAR coded 
Person variables   
   Gender -.19 -.21* 
   Extraversion -.18 -.16 
   Agreeableness .16 .01 
   Conscientiousness .08 -.01 
   Emotional Stability .14 .04 
   Openness to New Experiences .18 .13 
   Depression .03 -.01 
   Self-esteem .09 .04 
   
Situation variables   
   Time spent alone -.17 -.10 
   Time talking .13 -.03 
       % dyadic conversations .12 .06 
       % group conversations -.01 .12 
       % phone conversations -.23* -.28** 
       % self-talk .29* .13 
       % same-sex conversations .15 .04 
       % opposite-sex conversations -.11 .05 
   Time in restaurant/bar/coffeeshop .02 .10 
   Time working at a job .02 .00 
   Time in class .18 -.03 
   Time spent on entertainment -.01 .00 
   Time arguing -.17 .04 
   Mon-Wed vs. Wed-Fri recording -.27** -.06 
   
Conversation variables (language use) 
   Total word count .28** .37** 
   First person singular (I, me, my) -.14 -.33** 
   Negative emotion words .01 .26** 
   Sexual words .07 .13 
   Swear words .08 .22* 
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Parallel to the findings for obtrusiveness, strong linguistic behaviors such as the 

high use of negative emotion words and swear words were related to better behavioral 

compliance (see Table 3). Also, the frequent use of first-person singular predicted a lack 

of behavioral compliance, r(94) = -.33. From a methodological perspective, it is 

interesting that a subtle linguistic marker of self-focused attention (i.e. the use of “I”, 

“me”, or “my”) emerged as a more powerful predictor than any of the included 

personality measures. 

Participants’ Adjustment to Wearing the EAR 

Short-term adjustment: Wearing the EAR for 48 hours. The EAR was designed 

for the unobtrusive observation of naturalistic social behavior. Wearing an audio-recorder 

while going about daily life is not an inherently naturalistic activity. When participants 

receive the EAR, they typically report feeling self-conscious about what might be 

recorded. Thus, in order to obtain naturalistic data, it is essential that participants 

overcome this initial self-awareness and habituate to the method. This section provides a 

fine-meshed analysis of participants’ hour-by-hour adjustment to the method.  

How did participants react to the EAR in the hours after they received it? Figure 1 

shows how the behavioral markers of obtrusiveness and compliance changed in the Lens-

Sample over the course of wearing the EAR for two days. The x-axis shows the time in 

hours awake after receiving the EAR. In order to base the statistics on the entire sample 

(N = 96), the analyses were restricted to 23 hours of sampling. 62 participants provided 

more than 32 hours (i.e., 16 hours per day) and 14 participants more than 38 hours of 

daytime monitoring.
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Figure 1. Participants’ adjustments to wearing the EAR: Changes in obtrusiveness and 
compliance over a period of wearing the EAR for 23 hours; (Lens-Sample; N = 96). 
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Panel A of Figure 1 demonstrates that participants habituated very quickly to 

wearing the EAR. While in the first hour, they mentioned the EAR in about 8% of the 

sound files, this number dropped steeply afterwards and remained below 2% for the 

remainder of the monitoring period. The quick and steep decline in EAR-related 

conversations suggests that the initial, method induced self-consciousness fades out very 

quickly – generally within the first hour of wearing the device.  

How did participants’ compliance vary over 23 hours of net monitoring? Panel B 

of Figure 1 shows changes in the percentage of time coded as participants not wearing the 

EAR. After an initial period of very high compliance, participants began to put the device 

aside from time to time. Non-compliance increased gradually with negative acceleration 

to reach a plateau around 10-12% after 12 hours of wearing the EAR.  

Finally, Panel C of Figure 1 depicts hourly changes in the amount of valid sound 

files. Throughout the entire monitoring period the “net” EAR sampling rate decreased 

linearly. Whereas in the first hours participants provided between 90-95% valid files, the 

number went down to 80-85% at the end of the two-day monitoring.  

Long-term adjustment: Wearing the EAR for 12 days. How long do participants 

tolerate “living” with the EAR? How do people react to wearing the device for an 

extended period of time? The 9/11-Sample provided a unique opportunity to address 

these questions. Figure 2 shows how the behavioral markers of obtrusiveness and 

compliance changed for the 11 students that wore the EAR surrounding September 11, 

20013. The x-axis shows the time of wearing the EAR in two day units.  

                                                 
3 Note that for 8 out of the 11 participants the monitoring started on the morning of September 11 with the 
pre-9/11 baseline referring to EAR data collected in the months before as part of a different study.  
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Figure 2. Participants’ adjustment to wearing the EAR: Changes in obtrusiveness and 
compliance over a period of wearing the EAR for 12 days; (9/11-Sample; N = 11). 
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Panel A of Figure 2 reveals that the amount of EAR conversations decreases 

linearly over the course of 12 days. Initially, participants mentioned the method in about 

5% of their daily interactions. This percentage drops below 2% during the second half of 

the monitoring. The drop in mean level was accompanied by decreases in standard 

deviations. This suggests that initial idiosyncratic reactions to the method were ultimately 

overridden by a general habituation response for virtually all participants.  

Is wearing the EAR over the weekend different from wearing it on weekdays? As 

depicted in Panel B of Figure 2, the amount of intervals identified as ‘not wearing the 

EAR’ remained constant at about 2% over the entire 12-day period. However, over the 

weekend participants were somewhat more reluctant to carry the device around. Coded 

non-compliance temporarily rose to about 5% with the standard deviation also increasing 

to about four times the size of standard deviations on weekdays.  

Panel C of Figure 2 complements Panel B in showing that the percentage of valid 

sound files also dipped over the weekend – dropping from 90-95% on weekdays to about 

85% on Saturday and Sunday. Taken together this suggests that weekends create a 

somewhat more pronounced challenge for compliance. Panel C also provides an 

interesting hint for how long students might be willing to tolerate the EAR. As mentioned 

before, standard deviations for compliance increased over the weekend, but in the case of 

participants’ “net” sampling, standard deviations also remained elevated thereafter for the 

rest of the monitoring. This suggests that while some participants showed high 

compliance even after 8 days of monitoring, other students at this point began to wear the 

EAR less consistently.  
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Discussion 

The purpose of Study 1 was to provide an empirical evaluation of the EAR 

method. Self-reports and behavioral data from three samples were used to assess the 

method’s obtrusiveness in daily life and participants’ compliance with wearing the EAR.  

Overall, the EAR created a moderate yet tolerable burden in daily life. 

Immediately after receiving the device, most participants went through a brief period of 

heightened self-consciousness in which conversations about the EAR were frequent. 

Within an hour of wearing the device, however, participants adjusted to the method and 

rarely mentioned it in their daily interactions. A habituation effect was found not only for 

a 48-hour monitoring (Lens-Sample), but also for the extended 12-day recording around 

September 11, 2001 (9/11-Sample). While pronounced individual differences existed in 

how obtrusive participants initially perceived the method to be, after several days of 

wearing the EAR virtually all participants had adjusted to it and barely mentioned it 

anymore. Broad personality characteristics failed to explain differences in obtrusiveness. 

Also, students who wore the EAR extensively in public places did not consider it more 

obtrusive. The EAR, however, was more of a burden for participants who were frequently 

captured having phone conversations and arguments with others. 

In the initial hours after receiving the EAR compliance was very high. Not 

wearing the EAR increased over time and finally leveled off at about 10-12% on the 

second day. This level of compliance is comparable to that reported for traditional 

experience sampling methods (Bolger et al., 2003; Scollon, et al., 2003). With the EAR 

sampling more than 70 sound files over the course of a day, the method in most cases still 

yields more than 50 valid data points per participant per day – a number that in absolute 

terms falls far above what experience sampling studies can obtain. Thus, a unique 



 
31 

advantage of the EAR is its fine-meshed sampling that provides a very detailed acoustic 

log of a person’s daily life, reliably capturing even relatively low-frequency behaviors, 

such as arguments, self-talk, or laughter.  

Overall, participants maintained high levels of compliance for at least 6 days. 

After that, interindividual variability in compliance increased suggesting that some 

participants’ tolerance threshold might have been reached. Monetary incentives may have 

the potential to increase compliance, but probably do little to reduce the method’s 

obtrusiveness. Compliance rates were somewhat reduced over the weekend, but still 

remained at sufficiently high levels. Broad personality characteristics also failed to 

explain individual differences in EAR compliance. Women were somewhat less 

compliant than men, presumably because of pragmatic problems associated with storing 

the device. Participants who spent a lot of time in public places or went out frequently did 

not put the EAR aside more often. However, compliance was lower for students who 

spent much time on the phone or in arguments. A linguistic measure of self-focus (i.e., a 

high use of first person singular) predicted reduced compliance.  

Taken together, the findings of this study demonstrate that the EAR enjoyed high 

acceptance among participants. Overall, they expressed few concerns about being 

recorded and did not mind carrying the device around for a short-term 48-hour 

monitoring and even a long-term 12-day recording. This suggests that the EAR creates an 

easily tolerable burden in daily life, at least in a student population. Consequently, by 

sampling acoustic observations unobtrusively at a high rate, the EAR can provide a 

unique window into daily life, particularly aspects that are less accessible to self-reports.  
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STUDY 2: A QUANTITATIVE ETHNOGRAPHY OF 

STUDENTS’ DAILY SOCIAL LIVES 

“Before we inquire into origins and functional relations, it is necessary 
to know the thing we are trying to explain.”  
  (Asch, 1952/1987, p. 65) 

“If there must be principles of scientific method, then surely the first to 
claim our attention is that one should describe phenomena faithfully 
and allow them to guide the choice of problems and procedures.”  
  (Asch, 1952/1987, p. xv) 

Introduction 

In many ways, people’s social lives are at the heart of what psychologists are 

interested in. Ultimately, in the real-world, it is in human’s social encounters where most 

of everyday psychology takes place. Despite their obvious importance, however, people’s 

daily lives have received little scientific attention. Not much is known about such basic 

empirical questions as how, with whom, and where people naturally spend their days.  

Descriptive research, however, has not enjoyed a good reputation in psychology 

and is considerably less common there than in its sister disciplines, sociology and 

anthropology. Ethnography, for example, is primarily concerned with the descriptive 

documentation of living cultures (Agar, 1996). Its goal is to develop an understanding 

about a society, community, or group by carefully recording aspects of its social life. 

Methodologically, ethnographers rely on high involvement techniques such as in-depth 

interviews and participant observation that require them to get deeply immersed into the 

targeted setting – an aspect that evokes serious reservations among experimental 

scientists. As a naturalistic observation tool, the EAR shares many conceptual 

assumptions with ethnographic methods. Through systematic sound coding, however, it 

opens up the study of everyday life to rigorous quantification and statistical analysis.  
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Following Solomon Asch’s (1952/1987) suggestion to faithfully describe social 

life before inquiring into its functional relations, the goal of Study 2 was to conduct a 

“quantitative ethnography” of students’ daily social environments and natural 

conversations using the three collected EAR data sets4.  More specifically, the purpose of 

this quantitative ethnography was to (a) map students’ social lives in terms of base rates, 

interindividual variability, gender differences and ethnic differences, (b) identify the 

degree of temporal stability in students’ social lives, and (c) reveal aspects of students’ 

social lives that show systematic circadian variability.  

Mapping Students’ Social Lives 

Base rates on how, where and with whom people spend their days are available 

from national and international time-budget studies (Robinson, 1977; Szalai, Converse, 

Feldheim, Scheuch, & Stone, 1972) as well experience sampling studies with adolescents 

and adults (Csikszentmihalyi & Larson, 1984; Larson, 1990; Reis & Wheeler, 1991). 

However, these estimates are based on retrospective or momentary self-reports and thus 

represent people’s perceptions of their daily lives. This study sought to establish base 

rates for students’ everyday locations, activities, and conversations derived from an 

unobtrusive observer’s perspective (Whyte, 1980). Although some research has been 

conducted on what people talk about in their daily interactions (Bischoping, 1993; 

Dunbar, et al., 1997; Emler, 2001; Landis, 1927; Moore, 1922), there is virtually no 

information available on how people naturally talk in everyday life. Base rates for written 

language use across different genres are available from Biber (1988), and Pennebaker and 

King (1999). Gleser, Gottschalk, and John (1959) present frequency information on a 

                                                 
4 Given that qualitative and quantitative researchers tend to belong to opposite methodological “fronts”, it 
is likely that ethnographers consider the term “quantitative ethnography” a slightly offensive oxymoron. 
Yet, it is not clear why a quantitative naturalistic observation approach should by definition not be 
considered ethnographic.  
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series of linguistic variables sampled from five-minute speeches. Study 2 sought to 

establish base rates for spoken language use derived from the whole spectrum of people’s 

spontaneous everyday conversations. 

It also sought to address the extent to which two demographic factors, gender and 

ethnicity, account for differences in social life. The origins of gender differences in social 

behavior have been the subject of intensive scientific debate (Buss & Schmitt, 1993; 

Eagly & Wood, 1999, 2002, Maccoby, 1990; Stewart & McDermott, 2004). Not much 

descriptive research exists, however, that is based on data collected in naturalistic 

settings. In a preliminary analysis, Mehl and Pennebaker (2003a) found that the daily 

social environments of male and female students were highly comparable. Fairly 

pronounced differences seem to exist, though, with regard to the language men and 

women use in their everyday conversations (Bischoping, 1993; Groom, Stone, Newman, 

& Pennebaker, 2004; Mulac, Bradac, & Gibbons, 2001).  

Recently, there has been a surge of interest in cultural constraints on cognition. A 

growing line of research has found that East Asians and European North Americans 

differ substantially in their thinking styles (Lehman, Chi-yue, & Schaller, 2004; Nisbett, 

2003). Somewhat surprisingly, very little research has looked at cultural differences in 

social behavior (Rozin, 2003). In an intriguing cross-cultural project, Wheeler, Reis, and 

Bond (1989) compared the daily social interactions of students in a collectivistic and 

individualistic country. The results showed that Hong Kong participants had longer but 

fewer conversations and a higher percentage of group interactions compared to U.S. 

American participants. Given the lack of research on cultural constraints on behavior, one 

of the goals of Study 2 was to conduct an exploratory comparison of the social lives of 

European American, Hispanic, and Asian American students.  
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Stability of Students’ Social Lives 

In the real world, humans are not randomly assigned to social contexts but 

actively select and shape their environments, situations, and interactions (Allport, 1937; 

Buss, 1987; Swann, 1987), presumably to maximize person-environment fit. According 

to Ickes, Snyder, and Garcia (1997),  

“Once individuals are in their chosen situation, their words and actions are 
genuine reflections of their personalities, and the fact that they display these 
behaviors in settings they have specifically chosen ensures a substantial degree of 
consistency in their behavior” (p. 166).  

Recent research has made it increasingly clearly that a coherent personality does 

emerge in daily life – at least in the minds of the participants. In other words, when we 

look at people’s lives from “their”, that is the agent’s, perspective, what we see is a 

substantial degree of temporal stability and cross-context consistency. Reliability 

coefficients typically fall somewhere between .50 and .80 depending on the behavior in 

question and the mode of aggregation (e.g., Csikszentmihalyi & Larson, 1984; Epstein, 

1979, 1983; Diener & Larson, 1984; Moskowitz, 1982, 1994; Nezlek, 1993; Reis, Lin, 

Bennett, & Nezlek, 1993). Fleeson (2001) recently demonstrated that when participants 

rate their momentary experiences in terms of Big-Five relevant states, the resulting 

aggregated distributions show almost perfect stability. Unaffected by large daily within-

person variability, the degree to which people rated themselves as acting in social, 

extraverted, or agreeable ways was highly reliable over time.  

Most of the existing research, however, only addresses the stability question from 

what has been described as the agent’s perspective (Hogan, 1982). In the experience 

sampling studies presented by Fleeson (2001), for example, extraverted states were 

highly stable, but it is not clear (a) what specific acts different participants considered 

extraverted and (b) how stable these specific acts would be from the observer’s 
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perspective. Thus, Fleeson’s results, as most of the research in this area, address 

coherence of social behavior on the level of subjective interpretation.  

A different – and equally important – question, however, is how our social lives 

appear from a perspective that most people naturally adopt most of the time: The 

perspective of an unacquainted observer (Funder & Colvin, 1997; Hogan, 1982). How 

stable are our daily lives from this “outside” perspective? Study 2 sought to determine the 

degree of stability in students’ social lives from this largely neglected perspective.   

Circadian Variability in Students’ Social Lives 

Fleeson (2001) demonstrated that large within-person variability in behavior can 

exist at the same time as almost perfectly reliable aggregated central tendencies. Clearly, 

much of this within-person variability is not random “error” but follows regular temporal 

cycles. In general, humans go on vacation once a year (annual rhythm). They dress and 

exercise according to the season (seasonal rhythm). They get paid and show fertility 

peaks once a month (monthly rhythm). They work over the weekdays and go out on 

weekends (weekly rhythm). And finally, they get up in the morning, have lunch around 

lunch time and go to bed at night (circadian rhythm).  

Methodologically, researchers have captured these periodic aspects of social life 

in different ways. Monk, Flaherty, Frank, Hoskinson, and Kupfer. (1990), for example, 

developed the Social Rhythm Metric, a self-report instrument designed to quantify daily 

social rhythms by having individuals retrospectively state the times at which they 

engaged in a series of daily activities. Other researchers have taken a more direct 

approach and submitted multiple momentary assessments of people’s moods and 

activities collected over extended periods of time to correlational (Larsen, 1985), spectral 

(Larson, 1987; Larson & Kasimatis, 1990; Brown & Moskowitz, 1998) or fractal 

(Combs, Winkler, & Daley, 1994) analyses.  
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This research has yielded fascinating insights into temporal patterns of social life, 

but it is subject to two major limitations. First, due to constraints in the number of 

assessments feasible with traditional experience sampling tools (i.e., that are tolerable for 

participants), systematic within-day fluctuations have barely been addressed. The 

majority of researchers have restricted their analyses to weekly rhythms (Brown & 

Moskowitz, 1998; Larsen, 1987; Larsen & Kasimatis, 1990; see Larsen, 1985 for an 

exception). Ironically, the importance of looking at circadian patterns has been expressed 

most clearly in Larson’s (1987) justification for studying weekly rhythms:  “In terms of 

structuring our time, the days of the week probably provide one of the strongest 

organizing influences, second only to the hours of the day.” (Larson, 1987, p. 165). 

Second, due to the lack of naturalistic observation methodologies, virtually all findings 

are based on end-of-day or momentary self-reports of people’s moods and activities 

(Brown & Moskowitz, 1998). The EAR allows for a fine-grained modeling of 

intraindividual within-day variability in people’s observed social lives.  

Purpose of the Study and Research Questions 

The purpose of Study 2 was to conduct a quantitative ethnography of students’ 

everyday lives by mapping their daily social environments and conversations based on 

the three collected EAR data sets. The following broad research questions guided the 

analyses: (1) What are the base rates of students’ daily social environments and 

conversations and how much interindividual variability exists? To what extent do 

demographic factors such as gender and ethnicity account for individual differences in 

social life?  (2) How stable are students’ daily social environments and conversations 

over time?  (3) What systematic circadian variability exists in students’ daily social 

environments and conversations? To what extent do demographic factors such as gender 
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and ethnicity account for this variability? Please note that selected findings of Study 2 are 

published in Mehl and Pennebaker (2003a).  

Method 

Information on participants’ daily social environments and conversations were 

available for all three EAR samples.  

Judges’ Codings of Participants’ Social Environments 

The sound files of the Lens-Sample participants were coded using an extended 

version of the SECSI (Mehl & Pennebaker, 2003a). In addition to its standard categories 

Interactions, Locations, and Activities, this version included behavioral markers of 

Moods (e.g., laughing, crying, arguing) as well as information on the sex composition of 

conversations (e.g., same vs. opposite sex interactions). Both, the mood codings (except 

‘laughing’) and the information on the sex of the conversation partners were not available 

for the EW-Sample and the 9/11-Sample. The 9/11-Sample sound files were exclusively 

coded for social interactions, media exposure (i.e., combined TV and radio/stereo 

exposure), entertainment, class attendance and working at a job. More information on the 

development of the SECSI, and the coding process can be found in Mehl et al. (2001) and 

Mehl and Pennebaker (2003a). Appendix A1 provides an overview of the entire set of 

SECSI categories and a checklist of the variables coded in each of the three samples. 

The SECSI variables were then averaged across all of a participant’s valid 

daytime sound files for a 2-day monitoring period. These averages represent estimates of 

the percentage of time awake in which a certain category applied. Sub-categories of 

‘talking’ (e.g., dyadic or phone conversations, self-talk) are expressed as percent of total 

talking and reflect relative interaction preferences. Three EW-Sample participants were 

excluded from the SECSI analyses due to insufficient data; that is a total sampling of less 
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then 50 valid sound files over the course of two days (see Mehl & Pennebaker, 2003a). 

Three students of Lens-Sample provided less than 50 valid recordings but were retained 

in the analyses because of the large sample size. None of the 14 participants of the 9/11-

Sample were dropped.  

Analysis of Participants' Language Use 

Information on participants’ language use was derived from the transcripts of 

their captured conversations (see Appendix A3 for a sample excerpt). As explained in 

detail above, the analyses were performed on a subset of 23 out of the 70+ LIWC 

variables (Appendix A2). Three additional categories (money, numbers, and family) were 

included in the gender-difference analyses on conceptual grounds (e.g., Bischoping, 

1993; Tannen, 1990). All LIWC variables except the sampled raw word count are 

expressed in percent of total words captured over a two-day monitoring. For 5 

participants of the EW-Sample the EAR captured less than 50 words in a two-day period; 

for reliability reasons, these students were excluded from the linguistic analyses. None of 

the 96 Lens-Sample participants provided less than 50 words; sufficient language use 

data was also available on all 14 participants from the 9/11-Sample. 

Results 

Mapping Students’ Daily Social Environments and Conversations 

Base rates. Table 4 shows descriptive statistics for students’ daily social 

environments and conversations. Overall, the analyses yielded comparable SECSI and 

LIWC base rates for the three samples. Participants’ active social lives were restricted to 

roughly a third of their waking hours. The average student spent about two thirds of their 

time awake surrounded by nothing but background noises (somewhat less in the 9/11-

Sample). In only one out of three sound files did the EAR capture participants engaged in 
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conversations – with somewhat more than 50% of them being dyadic interactions and 

approximately 10-15% being phone calls. Students had about three times as many same-

sex as opposite-sex conversations. Judges located participants inside a house or apartment 

more than half of the time, inside a bar, restaurant or coffee shop in roughly 3% of the 

sound files and in other public places including on campus, in arcades, malls or grocery 

stores in about a quarter of the cases. In somewhat less than a third of the files the EAR 

captured TV or radio sounds in the background. Lecture attendance was recorded on 

weekdays about 10% of the time – an amount roughly comparable to how much time 

students spent socializing. Laughing was captured at a rate of about 8% in the Lens-

Sample (somewhat lower in the EW-Sample and the 9/11-Sample).  

The analysis of participants’ language use (see Table 4) revealed that about every 

seventh captured word was a personal pronoun with almost half of them references to 

oneself (I, me, my). On average 1.4% of the utterances were negative emotion words and 

2.3% positive emotion words (the EW-Sample showed a somewhat higher rate). 

Participants used swear words on average in 6 out of 1000 words. Filler words such as 

‘like’, ‘well’, or ‘you know’ were sampled at a rate of 2.7% in the Lens-Sample and 

somewhat less in the EW-Sample and the 9/11-Sample. Due to the nature of everyday 

conversations, participants used social words and present tense verbs at a high rate. Over 

a period of two days, the EAR captured only about half the number of words in the EW-

Sample compared to the Lens-Sample and 9/11-Sample. This difference is most likely a 

methodological artifact produced by the analog tape-recorder system used in the EW-

Sample. The analog EAR not only had omewhat shorter net recording times (25 sec 

compared to 30 sec), but also produced considerably more data loss due to technical 

problems. 
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Table 4 
Students’ Daily Social Lives: Descriptive Statistics for the Social Environment (SECSI) and Language Use (LIWC) Categories 
across the 3 Samples 

  EW-Sample  Lens-Sample (N=96)  9/11-Sample (N=14) 
   Mon-Wed Wed-Fri  Mon-Fri Sat-Sun 

SECSI/ LIWC categories M (SD)  M (SD) M (SD)  M (SD) M (SD) 
Interactions             
  Alone 68.6 (15.0)  64.0 (17.7) 63.3 (15.8)  58.4 (14.8) 55.4 (21.4) 
  Talking 27.9 (12.8)  35.2 (13.0) 34.3 (13.4)  34.9 (9.2) 38.3 (16.8) 
    % dyadic conversations 51.4 (15.2)  58.2 (18.8) 58.3 (16.7)  57.7 (13.2) 62.6 (17.1) 
    % group conversations 26.0 (16.7)  23.7 (15.2) 27.4 (18.7)  29.4 (12.8) 25.5 (15.5) 
    % phone conversations 14.6 (12.9)  15.3 (17.1) 11.7 (11.9)  10.5 (5.1) 9.0 (6.9) 
    % self-talk 8.1 (11.7)  2.8 (4.1) 2.6 (3.9)  2.3 (1.4) 2.9 (5.6) 
    % same-sex conversations    --- ---  63.6 (24.3) 55.0 (22.6)  --- --- --- --- 
        dyadic --- ---  46.5 (20.0) 41.5 (20.8)  --- --- --- --- 
        group  --- ---  17.1 (14.0) 13.4 (14.9)  --- --- --- --- 
    % opposite-sex conversations    --- ---  18.1 (16.2) 18.9 (19.0)  --- --- --- --- 
        dyadic --- ---  14.9 (15.2) 16.0 (16.9)  --- --- --- --- 
        group  --- ---  3.2 (4.8) 2.9 (5.4)  --- --- --- --- 
    % mixed-sex conversations    --- ---  7.8 (11.7) 13.4 (12.0)  --- --- --- --- 
    % unclear sex composition  --- ---  10.5 (10.6) 12.7 (14.4)  --- --- --- --- 
             
Locations             
  Inside apartment 56.2 (17.9)  52.6 (14.5) 59.1 (18.9)  --- --- --- --- 
  Outdoors 7.2 (5.2)  7.7 (8.0) 5.9 (4.6)  --- --- --- --- 
  In transit 4.1 (4.2)  6.8 (5.6) 6.3 (6.3)  --- --- --- --- 
  In restaurant/bar/coffeeshop 2.1 (3.7)  2.9 (3.6) 3.4 (5.3)  --- --- --- --- 
  In other public places 27.7 (14.4)  28.0 (13.8) 24.6 (15.5)  --- --- --- --- 
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Table 4 (continued) 
 

 

  EW-Sample  Lens-Sample (N=96)  9/11-Sample (N=14) 
   Mon-Wed Wed-Fri  Mon-Fri Sat-Sun 

SECSI/ LIWC categories M (SD)  M (SD) M (SD)  M (SD) M (SD) 
Activities             
  Music on 13.5 (9.7)  9.8 (8.5) 17.3  (11.9)*  
  TV on  14.6 (12.2)  20.2 (15.3) 21.0 (15.1)  27.2 (12.9) 36.2 (6.4)** 

  On computer 8.5 (7.4)  5.5 (8.3) 6.9 (7.0)  --- --- --- --- 
  Reading 11.3 (10.2)  12.4 (9.8) 10.3 (11.6)  --- --- --- --- 
  Working at a job 5.1 (9.7)  0.4 (1.2) 1.5 (4.6)  11.2 (11.6) 10.1 (16.8) 
  Eating 2.6 (2.2)  4.2 (2.4) 4.2 (2.8)  --- --- --- --- 
  In class 11.3 (6.5)  12.3 (6.6) 9.0  (6.5)*  5.8 (4.3) 0.3   (1.0)** 
  Entertainment --- ---  4.2 (7.5) 5.1 (10.1)  2.3 (2.4) 2.9 (5.8) 
  Socializing 14.1 (17.9)  13.7 (15.8) 11.9 (12.2)  --- --- --- --- 
             
Moods             
  Laughing 5.9 (3.9)  8.4 (5.0) 8.2 (5.6)  5.1 (3.0) 5.4 (3.8) 
  Singing --- ---  1.7 (1.9) 2.8 (2.5)  --- --- --- --- 
  Crying --- ---  0.0 (0.2) 0.1 (0.3)  --- --- --- --- 
  Arguing --- ---  0.2 (0.4) 0.4 (0.9)  --- --- --- --- 
  Sighing --- ---  1.3 (1.7) 1.3 (1.5)  --- --- --- --- 
             
Language use             
  Sampled raw word count 531.2 (280.7)  1064.8 (464.5) 985.9 (538.8)  1133.8 (438.8) 1250.8 (734.0) 
  Words of more then 6 letters 8.8 (1.7)  9.0 (1.5) 8.8 (1.8)  9.8 (1.6) 10.6 (4.5) 
  First-person singular pronouns 6.9 (1.8)  6.6 (1.9) 6.8 (1.7)  6.2 (1.2) 5.8 (1.4) 
  First-person plural pronouns 1.0 (0.6)  0.9 (0.8) 0.9 (0.5)  0.9 (0.2) 0.8 (0.6) 
  Total second person pronouns 3.7 (1.0)  4.0 (1.3) 3.3  (1.1)**  3.2 (0.7) 3.1 (1.1) 
  Total third-person pronouns 2.8 (1.1)  2.6 (1.3) 2.8 (1.1)  2.8 (0.4) 3.3 (1.4) 
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Table 4 (continued) 
 

Note: NEW-Sample = 49 for SECSI analyses; NEW-Sample = 47 for LIWC analyses; Mon-Wed = EAR monitoring from Monday 
morning to Wednesday morning (n = 22); Wed-Fri = EAR monitoring from Wednesday afternoon to Friday afternoon (n = 
74); SECSI base rates are expressed in percent of valid daytime sound files across two days; Talking sub-categories are 
expressed in percent of total talking across two days; LIWC base rates (except raw word count) are expressed in percent of 
total words across two days; * p < .05 (two-tailed); ** p < .01 (two-tailed); statistical comparisons of mean differences are 
based on two-sample (Lens-Sample) and paired (9/11-Sample) t-tests; for the 9/11-Sample only total media exposure (i.e. ‘TV 
or music on’) was coded; empty cells refer to categories that were not coded in the respective sample.  

  EW-Sample  Lens-Sample (N=96)  9/11-Sample (N=14) 
   Mon-Wed Wed-Fri  Mon-Fri Sat-Sun 

SECSI/ LIWC categories M (SD)  M (SD) M (SD)  M (SD) M (SD) 
  Negations 3.4 (1.2)  3.0 (1.0) 3.1 (0.8)  2.9 (0.6) 2.9 (0.8) 
  Articles 3.9 (1.0)  3.8 (1.0) 3.9 (1.1)  4.3 (0.6) 4.7 (0.8) 
  Prepositions 8.9 (1.4)  9.2 (1.3) 8.8 (1.4)  9.5 (1.1) 9.0 (2.1) 
  Swear words 0.5 (0.7)  0.7 (1.0) 0.7 (0.7)  0.4 (0.4) 0.2  (0.3)* 
  Nonfluencies 0.4 (0.5)  0.8 (0.7) 0.9 (0.8)  1.3 (0.8) 1.5 (1.9) 
  Filler words 1.7 (1.4)  2.7 (1.4) 2.7 (1.5)  1.9 (1.2) 1.8 (1.3) 
  Positive emotions 3.2 (1.2)  2.2 (0.7) 2.4 (0.9)  2.5 (0.7) 2.3 (1.0) 
  Negative emotions 1.4 (0.8)  1.4 (1.1) 1.6 (0.8)  1.4 (0.5) 1.1 (0.5) 
  Causation 1.2 (0.5)  1.4 (0.6) 1.1  (0.5)*  1.2 (0.3) 1.2 (0.4) 
  Insight  2.2 (0.6)  2.0 (0.5) 1.9 (0.6)  2.2 (0.4) 2.2 (0.9) 
  Discrepancies 2.3 (0.7)  2.4 (0.6) 2.2 (0.7)  2.4 (0.5) 2.5 (0.8) 
  Tentative 2.4 (0.8)  2.6 (0.8) 2.7 (0.7)  2.8 (0.5) 3.1 (1.3) 
  Social processes 11.1 (2.0)  11.0 (2.2) 10.2 (2.4)  10.3 (1.0) 10.2 (2.5) 
  Past tense 4.5 (1.5)  4.3 (1.3) 4.3 (1.6)  4.1 (0.6) 4.3 (1.9) 
  Present tense 15.9 (2.0)  14.8 (1.5) 14.9 (2.1)  14.7 (1.6) 14.5 (3.7) 
  Inclusive 4.9 (0.9)  4.6 (1.1) 4.3 (1.2)  4.7 (0.6) 5.1 (1.3) 
  Exclusive 4.1 (0.9)   4.3 (0.8) 4.3 (1.1)   4.3 (0.5) 3.9  (0.8)* 
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Very few differences in social life emerged between the first versus second half of 

the week emerged (see the Lens-Sample, Table 4). Wednesday to Friday sessions 

captured on average almost twice the amount of music exposure and a quarter less lecture 

attendance than Monday to Wednesday sessions. Also, during the second half of the 

week, participants used significantly fewer second person pronouns (e.g., “you”, “your”) 

and causation words (e.g., “why”, “because”, “thus”). 

The last columns of Table 4 show separate base rates for weekdays and the 

weekend based on the 14 9/11-Sample participants. Not surprisingly, the EAR captured 

virtually no class attendance on Saturday and Sunday. Over the weekend, students had 

more media exposure (i.e., combined TV and radio/ stereo exposure) than on weekdays 

and also used significantly fewer swear words and exclusive words in their conversations 

(see Table 4). Interestingly, there was no reliable increase in social activity over the 

weekend. The amounts of conversations and entertainment students engaged in on 

Saturday and Sunday were only slightly and non-significantly elevated. Also, the analysis 

did not reveal changes in participants’ interaction preferences over the weekend (e.g., 

group vs. dyadic interactions). Given that the results are based on 14 students that were 

sampled during a major cultural upheaval, however, these findings have to be interpreted 

cautiously.  

From a psychological perspective, the amount of individual variability in 

students’ social lives was more impressive than the pattern of the average base rates. 

Across the three data sets, virtually all SECSI and LIWC variables had remarkably large 

standard deviations (shown in Table 4 in parentheses after the means). Whereas one 

Lens-Sample participant, for example, spoke 63% of the time, another one spent only 5% 

of her day in conversations. Also, over the course of two days, one participant did not 

have a single opposite-sex interaction; another (female) student was talking to guys in 
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every 3 out of 4 conversations. For one person, the EAR captured 2,950 words over 48 

hours of monitoring, for another one 128 – less than one word per sound file. Finally, it 

was impressive that one (male) participant used swear words one and a half times as 

often as another student referred to himself (i.e. used “I”, “me”, or “my”). Thirteen out of 

96 transcripts in the Lens-Sample (14%) contained no cursing at all.  

Gender differences. To what extent did participants’ gender account for 

variability in their social lives? Table 5 shows base rates for male and female students in 

the EW-Sample and the Lens-Sample. Overall, the Lens-Sample analyses replicated the 

gender effects found for the EW-Sample (reported as exploratory findings in Mehl & 

Pennebaker, 2003a). Relatively few reliable differences emerged between male and 

female students in their preferences for social settings and activities; their everyday 

language use, however, differed considerably more.  

Over the course of two days, female Lens-Sample participants spent more time 

alone than did males, had fewer group, particularly same-sex group and mixed-sex 

interactions, talked more on the phone, and had relatively more conversations with 

persons whose sex could not be determined from the EAR sounds. Women also spent less 

time than men did on entertainment and were more frequently captured crying. All other 

SECSI categories yielded comparable base rates.   
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Table 5 
Gender Differences in Students’ Daily Social Lives: Mean Differences and Effect Size Estimates for the Social Environment 
(SECSI) and Language Use (LIWC) Categories across Two Samples 

 EW-Sample  Lens-Sample 

 males females   males females  

SECSI/ LIWC categories M (SD) M (SD) r  M (SD) M (SD) r 
Interactions            
  Alone 71.5 (15.2) 66.2 (14.7) -.18  58.8 (16.6) 68.3 (14.4) .29** 
  Talking 25.2 (13.0) 30.1 (12.4) .19  36.6 (14.0) 32.3 (12.2) -.16 
    % dyadic conversations 50.3 (17.5) 52.2 (13.3) .06  56.1 (18.5) 60.6 (15.4) .13 
    % group conversations 26.8 (19.5) 25.3 (14.4) -.04  32.9 (19.0) 20.0 (14.2) -.36** 
    % phone conversations 11.3 (11.7) 17.2 (13.4) .23  8.1 (8.3) 17.1 (15.8) .34** 
    % self-talk 11.6 (16.5) 5.2 (3.7) -.27  3.0 (3.8) 2.3 (4.2) -.09 
    % same-sex conversations --- --- --- --- ---  60.6 (20.8) 53.2 (25.1) -.16 
        dyadic --- --- --- --- ---  41.6 (18.9) 43.7 (22.4) .05 
        group  --- --- --- --- ---  18.9 (17.4) 9.4 (9.0) -.33** 
    % opposite-sex conversations --- --- --- --- ---  15.8 (13.6) 21.8 (21.9) .16 
        dyadic --- --- --- --- ---  13.3 (13.1) 18.4 (19.1) .16 
        group  --- --- --- --- ---  2.6 (4.7) 3.4 (5.8) .08 
    % mixed-sex conversations --- --- --- --- ---  14.8 (13.6) 9.3 (9.6) -.23* 
    % unclear sex composition --- --- --- --- ---  8.8 (8.4) 15.8 (16.9) .26** 
            
Locations            
  Inside apartment 57.8 (16.2) 55.0 (19.3) -.08  57.0 (17.6) 58.3 (18.8) .03 
  Outdoors 7.0 (3.7) 7.4 (6.3) .04  6.5 (5.4) 6.2 (5.9) -.02 
  In transit 4.6 (4.0) 3.6 (4.4) -.11  6.0 (5.2) 6.8 (7.0) .07 
  In restaurant/bar/coffeeshop 2.8 (5.2) 1.6 (1.3) -.17  3.2 (3.6) 3.4 (6.1) .03 
  In other public places 24.7 (14.7) 30.1 (14.0) .19  26.5 (16.0) 24.2 (14.2) -.08 



 

47 

Table 5 (continued) 
 

  EW-Sample  Lens-Sample 

 males females   males females  

SECSI/ LIWC categories M (SD) M (SD) r  M (SD) M (SD) r 
Activities            
  Music on 15.9 (9.7) 11.7 (9.4) -.22  16.3 (10.8) 14.8 (12.5) -.07 
  TV on  13.0 (11.2) 15.9 (13.0) .12  22.9 (14.9) 18.6 (15.1) -.14 
  On computer 11.4 (8.8) 6.1 (5.1) -.36*  6.4 (8.1) 6.9 (6.3) .04 
  Reading 13.5 (11.2) 9.4 (9.1) -.20  10.7 (11.2) 10.9 (11.4) .01 
  Working at a job 3.8 (9.0) 6.2 (10.3) .12  1.1 (3.7) 1.4 (4.5) .03 
  Eating 2.7 (2.9) 2.6 (1.6) -.02  4.5 (2.9) 3.8 (2.5) -.12 
  In class 10.7 (6.5) 11.8 (6.5) .09  8.8 (6.8) 10.7 (6.4) .14 
  Entertainment --- --- --- --- ---  7.7 (12.0) 1.9 (4.5) -.30** 
  Socializing 18.0 (19.0) 10.8 (16.7) -.20  13.7 (15.0) 10.9 (10.7) -.11 
            
Moods            
  Laughing 5.8 (3.9) 6.0 (4.0) .03  7.5 (5.3) 8.9 (5.5) .13 
  Singing --- --- --- --- ---  2.8 (2.4) 2.3 (2.4) -.12 
  Crying --- --- --- --- ---  0.0 (0.0) 0.2 (0.4) .31** 
  Arguing --- --- --- --- ---  0.3 (0.6) 0.4 (1.1) .09 
  Sighing --- --- --- --- ---  1.4 (1.5) 1.2 (1.7) -.06 
            
Language use            
  Sampled raw word count 451.1 (318.7) 590.5 (237.9) .25  1024.0 (537.9) 983.2 (508.6) -.04 
  Words of more then 6 letters 9.4 (1.8) 8.3 (1.4) -.33*  8.8 (1.8) 8.9 (1.7) .03 
  First-person singular pronouns 6.2 (1.8) 7.5 (1.6) .37**  6.0 (1.6) 7.5 (1.6) .44** 
  First-person plural pronouns 0.9 (0.6) 1.0 (0.5) .13  1.0 (0.7) 0.9 (0.5) -.05 
  Total second person pronouns 3.9 (1.0) 3.6 (1.0) -.14  3.7 (1.2) 3.3 (1.1) -.16 
  Total third-person pronouns 2.6 (1.1) 3.0 (1.1) .16  2.5 (0.9) 3.0 (1.3) .21* 
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Table 5 (continued) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: NEW-Sample = 49 for SECSI analyses (22 males, 27 females); NEW-Sample = 47 for LIWC analyses (20 males, 22 females); 
NLens-Sample = 96 (49 males, 47 females); * p < .05 (two-tailed), ** p < .01 (two-tailed); r = effect size estimate based on point-
biserial correlations (females are coded with higher numbers); empty cells refer to categories that were not coded in the 
respective sample.  

 EW-Sample   Lens-Sample 

 males females   males females  

Coding categories M (SD) M (SD) r  M (SD) M (SD) r 
  Negations 3.2 (1.5) 3.6 (0.9) .15  3.1 (0.8) 3.0 (0.9) -.05 
  Articles 4.4 (0.9) 3.5 (0.9) -.43**  4.3 (0.9) 3.6 (1.1) -.33** 
  Prepositions 9.2 (2.0) 8.6 (0.8) -.20  8.9 (1.3) 8.8 (1.4) -.02 
  Swear words 0.9 (0.9) 0.2 (0.2) -.52**  1.1 (0.9) 0.3 (0.4) -.50** 
  Nonfluencies 0.4 (0.4) 0.4 (0.6) -.01  0.9 (0.8) 0.8 (0.7) -.11 
  Filler words 1.3 (0.8) 2.1 (1.6) .27  2.1 (1.3) 3.3 (1.5) .42** 
  Positive emotions 2.8 (1.1) 3.5 (1.2) .28  2.2 (0.6) 2.5 (1.0) .16 
  Negative emotions 1.8 (0.9) 1.1 (0.6) -.41**  1.8 (1.0) 1.3 (0.6) -.33** 
  Causation 1.2 (0.6) 1.1 (0.3) -.03  1.1 (0.5) 1.3 (0.6) .14 
  Insight  2.1 (0.6) 2.3 (0.6) .18  1.9 (0.6) 2.0 (0.6) .14 
  Discrepancies 2.0 (0.5) 2.5 (0.8) .33*  2.1 (0.6) 2.3 (0.7) .13 
  Tentative 2.6 (1.0) 2.3 (0.6) -.14  2.7 (0.8) 2.6 (0.7) -.01 
  Social processes 11.0 (2.1) 11.2 (2.0) .05  10.1 (1.8) 10.7 (2.8) .13 
  Past tense 4.2 (1.5) 4.7 (1.4) .20  4.0 (0.9) 4.7 (1.9) .24* 
  Present tense 15.5 (2.2) 16.1 (1.8) .17  15.3 (1.7) 14.6 (2.2) -.17 
  Inclusive 4.8 (0.9) 5.0 (0.8) .09  4.1 (1.1) 4.7 (1.1) .24* 
  Exclusive 4.2 (1.1) 4.1 (0.7) -.05  4.5 (0.9) 4.1 (1.1) -.21* 
  Money 0.5 (0.5) 0.3 (0.3) -.20  0.5 (0.3) 0.3 (0.3) -.32** 
  Numbers 1.6 (1.0) 1.2 (0.6) -.26  2.2 (1.1) 1.7 (1.0) -.25* 
  Family 0.2 (0.2) 0.3 (0.2) .11  0.1 (0.2) 0.2 (0.3) .29** 



 
49 

Consistent with previous research from our laboratory (Groom, et al., 2004), 

women in the Lens-Sample used significantly more first person singular and third person 

pronouns, filler words, past tense verbs, and inclusive words than men did. Men’s 

transcripts contained more articles, negative emotion words, exclusive words, and 

roughly fourfold the amount of swear words. Finally, in accord with existing gender 

stereotypes (e.g., Tannen, 1990), male participants used more numbers, talked more 

about money, and less about family-related topics in their daily conversations. Effect size 

estimates ranged between .21 and .50. The gender differences were thus, on average, 

moderate in size (Cohen, 1988).  

Column-vector correlations offer a formal way to test the degree of association 

between two patterns of correlations (see Funder & Sneed, 1993). A column-vector 

correlation computed from the EW-Sample and Lens-Sample gender difference 

correlations revealed a considerable degree of cross-sample convergence, r(44) = .60. 

More detailed analyses, however, showed that this convergence was driven by a high 

similarity in the patterns for the language use variables, r(24) = .78. Virtually no 

correspondence existed for the gender difference profiles of the SECSI categories, r(18) 

= .08. This further suggests that male and female college students overall live in highly 

comparable social environments.  
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Table 6 
Ethnic Differences in Students’ Daily Social Lives: Descriptive Statistics for the Social 
Environment (SECSI) and Language Use (LIWC) Categories for European American, 
Hispanic, and Asian American Participants 

 
 

 

European 
American 

(n=59) 

Hispanic  
 

(n=15) 

Asian 
American 

(n=16) 
 

SECSI / LIWC categories M (SD) M (SD) M (SD) F 
Interactions        
  Alone 63.8 (15.4) 64.4 (17.3) 63.0 (17.1)  
  Talking 34.3 (12.4) 33.9 (14.6) 33.1 (15.9)  
    % dyadic conversations 57.7 (15.3) 55.7 (20.8) 64.7 (19.1)  
    % group conversations 27.1 (16.5) 25.9 (22.7) 25.9 (18.2)  
    % phone conversations 12.3 (10.9) 15.4 (18.5) 7.2 (6.5)  
    % self-talk 2.9 (4.3) 3.0 (4.2) 2.3 (3.1)  
    % same-sex conversations 58.4 (23.4) 50.3 (19.8) 56.2 (25.6)  
        dyadic 42.9 (19.3) 37.7 (21.3) 46.1 (25.0)  
        group  15.6 (15.9) 12.6 (13.2) 10.0 (10.4)  
    % opposite-sex conversations 19.6 (20.0) 22.4 (15.5) 15.8 (16.0)  
        dyadic 16.7 (18.1) 19.8 (16.1) 12.1 (11.4)  
        group  2.8 (4.9) 2.6 (4.5) 3.7 (6.9)  
    % mixed-sex conversations 12.7 (11.6) 10.2 (13.4) 13.9 (13.9)  
    % unclear sex composition 9.3 (8.9) 17.1 (16.8) 14.0 (13.9) 3.29* 
        
Locations        
  Inside apartment 57.9 (17.7) 60.4 (19.0) 55.3 (19.7)  
  Outdoors 6.4 (5.8) 5.3 (5.3) 5.4 (3.0)  
  In transit 5.9 (6.0) 9.0 (6.6) 4.1 (5.0)  
  In restaurant/bar/coffeeshop 3.7 (5.6) 2.4 (3.4) 2.9 (3.1)  
  In other public places 24.7 (14.9) 24.2 (17.4) 29.7 (14.9)  
        
Activities        
  Music on 14.9 (10.3) 22.7 (16.1) 10.7 (8.1) 4.68* 
  TV on  20.2 (15.1) 24.2 (12.3) 18.9 (16.7)  
  On computer 7.0 (7.4) 6.0 (5.9) 7.3 (9.1)  
  Reading 10.9 (10.5) 12.1 (17.0) 12.9 (7.8)  
  Working at a job 1.3 (4.2) 2.3 (6.1) 0.5 (1.9)  
  Eating 4.4 (2.7) 3.9 (3.5) 3.7 (2.4)  
  In class 9.8 (6.8) 7.8 (4.8) 10.3 (7.7)  
  Entertainment 4.8 (10.6) 7.8 (9.3) 2.3 (5.1)  
  Socializing 12.2 (13.3) 11.6 (9.6) 11.5 (10.6)  
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Table 6 (continued) 
 

Note: p < .05 (two-tailed); one African American participant and 5 participants with other 
ethnicities were excluded from the analysis. F = F-value based on a three-level one-way 
analysis of variance. 

 

European 
American  

(n=59) 

Hispanic 
  

(n=15) 

Asian  
American  

(n=16) 
 

SECSI/ LIWC categories M SD M SD M SD F 
Moods        
  Laughing 8.1 (5.3) 8.9 (5.9) 7.6 (6.5)  
  Singing 2.7 (2.4) 3.6 (2.7) 1.4 (1.5) 3.60* 
  Crying 0.1 (0.3) 0.1 (0.3) 0.1 (0.3)  
  Arguing 0.4 (1.0) 0.1 (0.4) 0.2 (0.5)  
  Sighing 1.1 (1.4) 1.4 (1.6) 1.4 (1.7)  
        
Language use        
  Sampled raw word count 1031.5 (510.4) 907.6 (460.2) 992.6 (559.2)  
  Words of more then 6 letters 8.8 (1.7) 9.1 (1.9) 9.0 (2.0)  
  First-person singular pronouns 6.6 1.6) 7.1 (2.0) 6.5 (1.8)  
  First-person plural pronouns 1.0 (0.6) 0.8 (0.6) 0.9 (0.5)  
  Total second person pronouns 3.4 (1.0) 3.3 (0.9) 4.0 (1.7)  
  Total third-person pronouns 2.8 (1.1) 2.9 (1.3) 2.5 (0.9)  
  Negations 3.1 (1.0) 3.2 (0.7) 2.7 (0.8)  
  Articles 4.0 (1.0) 3.8 (1.2) 4.1 (1.1)  
  Prepositions 9.0 (1.4) 8.6 (1.5) 8.4 (1.2)  
  Swear words 0.6 (0.7) 0.9 (0.7) 0.7 (0.9)  
  Nonfluencies 0.9 (0.7) 1.2 (0.9) 0.6 (0.6)  
  Filler words 2.7 (1.4) 2.5 (1.8) 2.3 (1.4)  
  Positive emotions 2.3 (0.8) 2.2 (0.7) 2.5 (1.0)  
  Negative emotions 1.5 (0.8) 1.5 (0.7) 1.6 (1.0)  
  Causation 1.1 (0.5) 1.3 (0.4) 1.4 (0.8)  
  Insight  2.0 (0.6) 1.8 (0.5) 2.0 (0.6)  
  Discrepancies 2.3 (0.7) 2.1 (0.8) 2.0 (0.5)  
  Tentative 2.7 (0.7) 2.6 (0.9) 2.4 (0.8)  
  Social processes 10.4 (2.1) 10.1 (2.6) 10.4 (2.1)  
  Past tense 4.2 (1.3) 4.5 (1.5) 4.2 (1.6)  
  Present tense 14.9 (1.6) 14.3 (1.6) 15.2 (3.0)  
  Inclusive 4.4 (1.1) 4.5 (1.3) 4.3 (1.1)  
  Exclusive 4.3 (1.1) 4.4 (0.9) 4.3 (0.9)  
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Ethnic differences. Among the Lens-Sample participants, 59 identified 

themselves as European American, 16 as Asian American, 15 as Hispanic, 1 as African 

American and 5 as having other ethnicities. This distribution allowed for an exploratory 

analysis of ethnic differences in social life. To what extent did students’ cultural 

backgrounds account for the large between-person variability in their daily social 

environments and conversations? A series of one-way analyses of variance (ANOVA) 

comparing European American, Hispanic, and Asian American participants5 revealed 

only three reliable differences (see Table 6). The groups differed significantly in the 

amount of conversations with people whose sex could not be determined from the EAR 

with Hispanics showing the highest and European Americans the lowest percentage. 

Further, Hispanic students listened to music significantly more often than European and 

Asian American participants (Sheffé-test, ps < .05). Finally, Hispanics were more 

frequently captured singing than Asian Americans (Sheffé-test, p < .05). No other reliable 

differences in base rates emerged. The modest cell sizes are certainly partially 

responsible for the limited number of significant effects. Yet, given that East Asians and 

European North Americans have been found to function quite differently on a cognitive 

level (Lehman, et al., 2004; Nisbett, 2003), the small number of differences in social 

behavior was surprising.  

Stability of Students’ Daily Social Environments and Conversations  

How stable are students’ daily social environments and conversations over time? 

The EW-Sample participants wore the EAR twice for 48 hours separated by four weeks. 

This allowed for the calculation of one-month test-retest reliability coefficients. The 14 

students of the 9/11-Sample wore the EAR continuously for 12 days around September 

                                                 
5 Due to the low cell size, the one African American participant and the 5 students with other ethnicities 
were excluded from the analyses.  
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11, 2001. Two different reliability estimates were derived from their data. First, following 

Epstein (1979, 1983), correlations between the average of odd (baseline, Sept 13-14, Sept 

17-18) and even (Sept 11-12, Sept 15-16, Sept 19-20) two-day monitoring periods were 

computed as estimates of the overall 12-day stability. Second, 48-hour stabilities were 

computed by averaging across the 5 correlations between two consecutive two-day 

periods.  

As can be seen in Table 7, across both samples and across the three estimation 

methods, students’ social environments emerged as highly reliable over time. The 

average 4-week stability (based on the EW-Sample) was r = .54 for the SECSI interaction 

variables, r = .65 for participants’ locations, and r = .50 for their daily activities. All but 

one correlation (eating) was statistically significant (p < .05, one-tailed). Thirteen out of 

the 20 correlations were equal to or greater than .50. Even variables that are comprised of 

single behavioral acts such as laughing or self-talk were highly reliable over a one month 

period. The 12-day stabilities based on the odd-even correlations painted an even more 

impressive picture (column 2 of Table 7). Here, 7 out of 11 coefficients for the assessed 

SECSI variables exceeded .70. The average two-day reliability coefficients (column 3 of 

Table 7), finally, were somewhat lower but mirrored the overall picture. The fact that the 

9/11-Sample participants were captured in the aftermath of a major national upheaval 

makes the magnitude of these stability coefficients even more remarkable. 
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Table 7 
Stability of Students’ Daily Social Lives: Reliability Coefficients for the Social 
Environment (SECSI) and Language Use (LIWC) Categories across Two Samples 

 

 EW-Sample  9/11-Sample 

SECSI/ LIWC categories 
4-week 
stability  

odd-even 
periods 

average  
two days 

Interactions     
  Alone .64**  .81** .55* 
  Talking .63**  .77** .57* 
     % dyadic conversations .39**  .59** .46* 
     % group conversations .60**  .71** .49* 
     % phone conversations .33**  .66** .34 
     % self-talk .61**  .33 .10 

Mean r .54**  .67** .43 
     
Locations     
  Inside apartment .50**  --- --- 
  Outdoors .74**  --- --- 
  In transit .77**  --- --- 
  In restaurant/bar/coffeeshop .70**  --- --- 
  In other public places .47**  --- --- 

Mean r .65**    
     
Activities     
  Music on .60**  --- --- 
  TV on  .57**  .78** .60* 
  On computer .27*  --- --- 
  Reading .42**  --- --- 
  Working at a job .73**  .81** .49* 
  Eating .15  --- --- 
  In class .33**  .93** .55* 
  Entertainment .73**  .52* .49* 

Mean r .50**  .81** .53* 
     
Moods     
  Laughing .50**  .78** .49* 
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Table 7 (continued) 
 

 
Note: NEW-Sample = 49 for SECSI analyses; NEW-Sample = 47 for LIWC analyses ; N9/11-Sample 

= 14; * p ≤ .05 (one-tailed), ** p < .01 (one-tailed); 4-week stability = test-retest 
correlation for two two-day monitoring periods that were scheduled 4 weeks apart; odd-
even period = correlation between the average of 3 odd and 3 even consecutive two-day 
monitoring periods; average two days = average correlation between two consecutive 
two-day monitoring periods (based on 5 possible pairwise comparisons); all mean 
correlations were computed using Fisher’s r-to-z formula; empty cells refer to categories 
that were not coded in the respective sample. 

 EW-Sample  9/11-Sample 

SECSI/ LIWC categories 
4-week 
stability  

odd-even 
periods 

average  
two days 

Language use     
  Sampled raw word count .24*  .71** .45 
  Words of more then 6 letters .24*  .59** .30 
  First-person singular pronouns  .31*  .79** .37 
  First-person plural pronouns .31*  .47* .14 
  Total second person pronouns -.10  .66** .49* 
  Total third-person pronouns .27*  .15 .03 
  Negations .31*  .69** .52* 
  Articles .44**  .68** .30 
  Prepositions .37**  .76** .50* 
  Swear words .86**  .73** .50* 
  Nonfluencies .62**  .89** .61** 
  Filler words .59**  .88** .71** 
  Positive emotions .51**  .73** .44 
  Negative emotions .50**  .42 .18 
  Causation .23  .32 -.02 
  Insight  .10  .05 .03 
  Discrepancies -.13  .54* .35 
  Tentative .16  .55* .00 
  Social processes .25*  .38 .23 
  Past tense .21  .45 .31 
  Present tense .34*  .68** .56* 
  Inclusive .08  .30 .24 
  Exclusive .24*  .61** .43 

Mean r .33*  .61** .35 
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The reliability estimates for students’ language use were somewhat lower than the 

ones for the daily social environments. In the EW-Sample, 16 out of 23 test-retest 

correlations were statistically significant (see column 1 in Table 7). The average 4-week 

stability for the selected LIWC variables was .33. Interestingly, categories unique to 

spoken language (swear words, nonfluencies, filler words) emerged as particularly 

reliable. The aggregation of odd and even periods in the 9/11-Sample yielded stability 

coefficients that in many cases were comparable to the ones obtained for the SECSI 

variables. Again, the average two-day reliabilities were somewhat lower in magnitude but 

mirrored the overall picture. Given that the actual conversation topics of one day 

generally overlap only little with those of another day, it is striking that – even when they 

are probably talking to different people about different issues – students still tended to 

use similar words to express what they had to say (Pennebaker et al., 2003). 

Taken together, the analyses revealed that students’ daily social environments 

were characterized by a high degree of stability from the perspective of an unobtrusive 

observer. This was true not only for where participants spent their time (e.g., at home or 

in public places), but also for what they spent their time doing (e.g., watching TV, 

attending class), and with whom they spent their time (e.g., alone vs. in dyads vs. in 

groups). Even behavioral markers of their daily moods (e.g., laughing) and aspects of 

their natural language use (e.g., emotion words, swear words) were considerably stable 

over time.  

Circadian Variability in Students’ Social Environments and Conversations 

So far, the analyses have aggregated all of a participant’s 70+ daily sound codings 

into an average score. From this “condensed” perspective habitual social life emerged as 

highly stable. The analyses in this section sought to zoom in and reveal how aspects of 

daily life fluctuated over the course of a day. The time-stamped recordings of the digital 
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EAR technology used in the Lens-Sample made it possible to model students’ moment-

to-moment social environments and conversations as a function of the time-of-day6.  

For the analyses a new data set was created where the language uttered by the 

participant during each sound file was submitted to a separate LIWC analysis7. The new 

data set with the matched file-based SECSI and LIWC information was then aggregated 

into 7 time-of-day categories: before 9am, 9am–12pm., 12pm–3pm, 3pm–6pm, 6pm–

9pm., 9pm–12am and after 12 am. A total of 45 out of 96 participants did not have valid 

sound files prior to 9 am and 8 students had no sampling after midnight. In order to 

minimize data loss due to missing values, the first (before 9am) and last (after 12 am) 

period were dropped from the analyses. Further, for variables that are expressed in a 

relative metric as proportion of another variable (i.e., the SECSI interaction sub-

categories; e.g., percent dyadic, group, or phone conversations; and all LIWC variables 

except raw word count) a maximum of 20% of the entries (i.e., 1 out of 5 time periods) 

were replaced with the mean of adjacent values. The aggregated SECSI and LIWC 

variables were then subjected to simple five-cell one-way ANOVAs with time-of-day as 

the within-subject factor8. Polynomial linear, quadratic, cubic, and fourth order contrasts 

                                                 
6 The digital EAR technology was also used in Sample 3; however, the small sample size precluded time-
of-day analyses.  
7 Following a strategy adopted by Niederhoffer and Pennebaker (2002) and Mehl and Pennebaker (2003a), 
the file-based LIWC analyses were restricted to utterances of at least 3 words. Based on this rule 364 out of 
4,055 valid daytime sound files (8.9%) were excluded. 
8 Given the nested data structure (EAR samples within hours within participants), a random coefficient/ 
hierarchical linear modeling (HLM) approach (Nezlek, 2003; Raudenbusch & Bryk, 2002) seems 
conceptually more appropriate. HLM, however, requires specification of order of the growth model to be 
tested (i.e., linear, quadratic, cubic). Due to the exploratory nature of the project it was impossible to form a 
priori hypotheses about whether, for example, linear, quadratic, or cubic trends would best fit the pattern of 
within-day variability in participants’ dyadic or group interactions. Further, HLM imputes missing data 
from the regression equation. What is the best way to handle the data if a person did not talk in a certain 
time period? Mathematically, it is impossible to compute the percentage of dyadic conversations for this 
period because of a resulting division by 0. It is not clear whether imputation based on the regression 
equation or dropping the data from the analysis constitutes the more appropriate strategy (because the 
“missing” data are based on valid non-behavior rather than missing values). On the basis of these 
considerations, particularly on the basis of the highly exploratory nature of the research, repeated 
measurement ANOVA was deemed an appropriate data analytic strategy.  
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were performed to determine the form of the effects. Effect size estimates (η2) were used 

to test which trend provided the best fit.  

Circadian trends. The detailed findings of the trend analyses are provided in 

Appendix B. Virtually all SECSI variables showed large within-day variability across the 

5 time-of-day periods. In 25 out of 33 cases, polynomial trends accounted for significant 

variance portions. Based on Cohen’s (1988) classification, all but six of the 25 significant 

effect size estimates –ranging from η2 = .04 to η2 = .81– were large in magnitude.  

Some of the identified time-of-day effects were evidently driven by students’ 

schedules. This was particularly true for the SECSI activity variables. For example, not 

surprisingly, participants spent most time eating between 12pm-3pm and 6pm-9pm (see 

Figure 3, Panel A). Also, class attendance decreased linearly over the course of the day 

(Panel B), the time spent watching TV increased linearly between 9am and midnight 

(Panel C), and a similar positive linear trend emerged for using the computer (Panel D). 

Finally, time spent on entertainment (Panel E) and time spent socializing (Panel F) also 

increased linearly over the course of a day.  

Selected time-of-day trends for students’ social interactions are depicted in Figure 

4. The amount of time participants spent alone decreased linearly over the course of the 

day (see Panel A); the time spent talking showed a corresponding linear increase (Panel 

B). Before noon, the EAR captured conversations in less than 25% of the sound files; at 

night this percentage rose to around 40%. Also, over the course of a day, participants’ 

interaction preferences gradually shifted from dyadic encounters (Panel C) to group 

conversations (Panel D) and phone calls (Panel E). Finally, the amount of recorded 

laughter increased steadily to almost threefold the amount at night compared to the 

morning (Panel F). Interestingly, as the day passed students did not solely become more 

socially active but also experienced a shifts in their interaction preferences.  
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Finally, Figure 5 depicts significant time-of-day related changes in the language 

use variables. Participants’ use of long words peaked in the afternoon followed by a dip 

between 6pm-9pm (Panel A). Also, over the course of a day, students increased their use 

of third person pronouns (e.g., ‘he’, ‘she’, “they”; Panel B) and negations (e.g., ‘not’, 

‘never’, Panel C) and decreased in their use of prepositions (e.g., ‘about’ ‘before’, ‘with’; 

Panel D) and words indicating causal thinking (e.g, ‘how’, ‘why’, ‘because’; Panel E). 

Discrepancy words such as ‘would’, ‘should’, or ‘could’ were used mostly in the morning 

and between 6pm-9pm (Panel F). Given the seeming randomness with which people use 

certain grammatical constructions instead of others, it is remarkable that the time-of-day 

analyses were able to reveal systematic circadian fluctuations in language use. Without a 

more theoretically grounded framework, however, the actual time-of-day trends in 

language use remain hard to interpret.  

Gender and ethnic differences. In order to determine the extent to which the two 

assessed demographic variables affected the circadian patterns, the analyses were re-run 

with gender and ethnicity as between-subject factors9. Overall, the moderation analyses 

for gender revealed a high degree of overlap in the trends for male and female students. 

Significant gender interactions only emerged in 7 out of 56 cases – a number that given 

the separate tests for linear, quadratic, cubic, and fourth order terms falls below what can 

be expected by chance. A similar picture emerged for the ethnicity analyses. Again only 7 

out of the 56 SECSI and LIWC variables showed significant interactions suggesting that 

circadian social life patterns are largely independent of participants’ ethnic backgrounds. 

                                                 
9 Due to the exclusion of 6 participants for the ethnicity analyses, separate repeated measurement ANOVAs 
were run for the two between subject-factors, gender and ethnicity.   
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Figure 3. Circadian patterns in students’ social environments: Graphical depiction of 
within-day variation in selected SECSI activity categories. 

Eating

2

3

3

4

4

5

5

6

6

9am–12pm 12pm–3pm 3pm–6pm 6pm–9pm 9pm–12am

time of day

%
 o

f 
ti

m
e

A

 

In Class

0

2

4

6

8

10

12

14

16

18

20

9am–12pm 12pm–3pm 3pm–6pm 6pm–9pm 9pm–12am

time of day

%
 o

f 
ti

m
e

B

 
TV on

0

5

10

15

20

25

30

35

9am–12pm 12pm–3pm 3pm–6pm 6pm–9pm 9pm–12am

time of day

%
 o

f 
ti

m
e

C

 

On Computer

2

3

4

5

6

7

8

9

10

9am–12pm 12pm–3pm 3pm–6pm 6pm–9pm 9pm–12am

time of day

%
 o

f 
ti

m
e

D

 
Entertainment

0

1

2

3

4

5

6

9am–12pm 12pm–3pm 3pm–6pm 6pm–9pm 9pm–12am

time of day

%
 o

f 
ti

m
e

E

 

Socializing

4

6

8

10

12

14

16

18

20

22

9am–12pm 12pm–3pm 3pm–6pm 6pm–9pm 9pm–12am

time of day

%
 o

f 
ti

m
e

F

 



 
61 

Figure 4. Circadian patterns in students’ daily conversations: Graphical depiction of 
within-day variation in selected SECSI social interaction and mood categories. 
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Figure 5. Circadian patterns in students’ language use: Graphical depiction of within-day 
variation in selected LIWC categories. 
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Discussion 

The purpose of Study 2 was to conduct a quantitative ethnography of students’ 

social lives. Three major findings emerged from the analyses: (1) There were large 

individual differences in participants’ daily social environments and conversations. These 

individual differences were only partially accounted for by demographic factors such as a 

person’s gender and ethnicity.  (2) Students’ social lives showed a remarkable degree of 

temporal stability from an observers’ point of view. (3) Unaffected by this stability, there 

was large systematic within-day variability in participants’ social lives. Many aspects of 

their social environments and conversations showed strong time-of-day-related trends.  

Students’ Daily Social Lives from an Acoustic Perspective 

One of the goals of this study was to determine base rates for students’ daily 

social environment and conversations from the perspective of an unobtrusive observer. 

By and large, there was a high degree of convergence for the estimates derived from the 

three EAR samples.  As discussed in detail in Mehl and Pennebaker (2003a), EAR- 

assessed base rates generally map onto base rates obtained from time-budget (Robinson, 

1977, 1985; Szalai et al., 1972) and experience sampling (Csikszentmihalyi & Larson, 

1984; Larson, 1990) studies to the extent that the variables are (a) salient enough to 

capture participants’ attention and (b) sufficiently relevant to be remembered at the time 

of assessment. This applied to most of the SECSI activity and location variables (e.g., 

time spent at home, class attendance, watching TV). Self-reports and EAR assessments 

are likely to yield unrelated base rates for behaviors or events that are subtle in nature and 

fall outside of a person’s awareness – as is the case for most SECSI interaction categories 

(e.g., percentage of dyadic vs. group conversations) and participants’ language use.  
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Also, across all three EAR samples, the degree of individual variability in social 

life was striking. The participants differed remarkably in their preferences for social 

settings, activities, and interactions. Some participants spoke to virtually no one over the 

course of two days – others were engaged in conversations the majority of their waking 

hours. Some students were exposed to music almost all day; others were surrounded by a 

striking degree of silence. The ways students used language were similarly variable.  

Some swore quite a bit, many not at all. The same applied for emotional words, cognitive 

words, and most of the other linguistic markers.  

Overall, participants’ gender did not account for a large portion of the variance in 

students’ social lives. Whereas the study revealed a number of reliable differences in 

language use, men and women – besides minor differences in interaction preferences –

lived in largely comparable social environments. By and large, the gender differences in 

language use identified in this study are consistent with what other research has found 

(Bischoping, 1993; Groom et al., 2004; Lakoff, 1975; Mulac, et al., 2001; Pennebaker & 

King, 1999). Some findings, such as men using more negative emotion words but not less 

social words than women, appear to be unique to spoken language (Groom, et al., 2004).  

Interestingly, only very few differences with regard to participants’ ethnic 

backgrounds were found. Asian Americans listed to music less than Hispanics or 

European Americans and were captured singing by the EAR less frequently than 

Hispanics. Finally, there was a difference in the amount of interactions where the sex of 

the conversation partner could not be determined. No other ethnicity effect emerged. The 

study also failed to replicate the higher percentage of group interactions for Asians found 

by Wheeler et al. (1989). Clearly one of the most important limitations of this analysis 

lies in its overly simplistic approach to “culture”. Future research needs to incorporate 

assessments of the country of birth (e.g., Latin America vs. U.S.), the degree of 
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acculturation (e.g., years lived in the U.S., language fluency), and aspects of participants’ 

social identities (e.g., Mexican vs. Mexican American vs. Chicano vs. American). 

Stability of Students’ Social Lives  

The analyses of Study 2 also revealed a high degree of stability in student’s daily 

social environments and conversations. The 4-week test-retest reliabilities, the aggregated 

12-day stability coefficients, and the two-day stabilities were comparable to those found 

in other self-report and observational research (Diener & Larson, 1984; Epstein, 1979; 

Fleeson, 2001; Moskowitz, 1982; Nezlek, 1993; Reis, et al., 1993). Generally, the 

stability coefficients for participants’ language use were somewhat lower than the ones 

for their daily social environments – a finding that is not surprising given the breadth of 

conversations sampled by the EAR over the course of a day. The fact that students’ 

spontaneous word choice was reliable despite it being derived from the full spectrum of 

daily conversations suggests that this stability reflects stability in language style more 

than language content (Pennebaker, et al., 2003). The particularly high stability 

coefficients for the use of swear words, nonfluencies, and filler words indicate that 

spoken language carries stylistic information over and beyond written language (Groom 

et al., 2004; Pennebaker et al., 2003). 

What are the implications of the fact that students’ social lives are stable from an 

observer’s point of view? On a subjective level, apparently unrelated behaviors such as 

being at a coffee shop (reading) and typing on the computer (writing a paper) are often 

coherently interpreted as studying. This study showed, however, that over and beyond 

this “higher order” experiential consistency there was stability in participants’ social 

events such as where, with what, and with whom they spent their days. Demonstrating 

this objective stability means establishing reliability for one of the core criteria of 

personality research – people’s everyday behaviors. Real-life behavior can only be 
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predicted from people’s dispositions if these real-life behaviors have sound psychometric 

properties – not only in the agent’s eyes but also in the eye (or EAR) of an observer.  

Demonstrating temporal stability of students’ social lives from the observer’s 

point of view is also conceptually important for research on impression formation. 

Naturally, people form impressions by seeing other people act in their natural 

environments. Once consistency in people’s observable everyday behaviors and social 

environments has been established, one can start to examine which cues lay people use to 

form impressions about others (e.g., Funder & Sneed, 1993; Gifford & Hine, 1994; 

Gosling, Ko, Mannarelli, & Morris, 2002) – a major goal of Study 3.  

Systematic Within-Day Variability in Students’ Social Lives 

From a highly aggregated between-subject perspective, participants’ daily lives 

emerged as stable over time. However, more fine-grained within-subject analyses 

simultaneously revealed large circadian fluctuations in students’ social environments and 

conversations. The time of day exerted a strong organizing force on when students spent 

time where, with whom, and doing what. Clearly, some of the identified patterns 

appeared fairly self-evident. For example, the most time eating was spent between 12pm–

3pm and 6pm–9pm. Also, class attendance was high in the morning and low at night. 

From a psychological perspective these findings might appear uninteresting but 

methodologically they are a critical part of the validation of the EAR method. 

The time-of-day related trends in social interactions were less evident and 

provided information on the distribution of social resources over the course of a day. It 

was interesting that students gradually increased in their social activity but also shifted 

their social encounters from dyadic interactions in the morning to group conversations 

and phone calls at night. Identifying these shifts in interaction preferences can help in 
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understanding the psychological functions that students’ conversations serve at different 

times of the day. 

The circadian patterns in language use were hard to interpret as stand-alone 

findings. Future analyses should look at the relationships between the linguistic changes 

and the other time-of-day trends. For example, to what extent was the increase in the use 

of third-person pronouns a reflection of participants spending more time in group 

settings? And, how were changes in the use of causation words related to changes in the 

amount of time spent in class versus socializing? Most immediately, however, the 

findings document that systematic within-day fluctuations exist in everyday language 

use. The fact that these fluctuations likely fall beyond a person’s awareness underscores 

the strength of the EAR as a tool for studying social phenomena that leave reliable traces 

in daily life but are inaccessible to participants themselves (Mehl & Pennbaker, 2003a).  

The lack of reliable gender differences in circadian rhythms converges with 

findings by Larsen (1985). In his analyses, men and women reported getting up, feeling 

most active, and going to bed at comparable times. Study 2 was the first to test ethnicity 

as a moderator of time-of-day related trends. No consistent pattern differences emerged 

though among European American, Hispanic, and Asian American students.  

An important topic for future research would be to compare the effects of two 

organizing forces of social life – the time of day and the time after getting up. What 

circadian rhythms result when social behavior is modeled as a function of the time awake 

and how much do these rhythms overlap with the trends identified in this study? A 

conceptually related question concerns the extent to which “morning” and “evening” 

people differ in their circadian patterns (e.g., Hepburn, Ortiz, & Locksley, 1984; Horne & 

Ostberg, 1977; Larson, 1985; Webb & Bonnet, 1978). Finally, considering that many of 

the trends appeared to be driven by participants’ daily schedules, follow-up studies 



 
68 

should contrast circadian patterns over the weekend versus on weekdays. The higher 

degree of control over one’s schedule on weekends may allow individual differences in 

“natural” social rhythms to surface on Saturdays and Sundays.  

The EAR as a Research Tool for Personality and Social Psychology  

Currently, the EAR is the only available methodology for sampling unobtrusive 

observation data in participants’ natural habitats. While much of the EAR data overlaps 

with what is obtained from retrospective or momentary self-reports, its unique strength 

lies in the tracking of subtle acoustically detectable events (see Mehl & Pennebaker, 

2003a). In documenting the degree of stability in students’ social lives at the same time as 

revealing systematic time-of-day related variability, Study 2 points to the potential of the 

EAR as a research tool for both personality and social psychologists (Fleeson, 2004).  

On the one hand, deriving summary measures of a person’s social life from 

aggregation across all available sound files emerges as a powerful strategy for studying 

habitual social phenomena from a person-centered perspective (Epstein, 1983). Study 3 

adopted this perspective and used the EAR for studying the expression and perception of 

personality in everyday life. On the other hand, with its fine-meshed sampling, the EAR 

is sensitive enough to reveal changes in a person’s social life. This capacity is obviously 

not limited to documenting time-of-day related fluctuations, but also includes capturing 

the real-life social consequences of experimental manipulations or interventions. In a 

recent study, for example, Mehl and Pennebaker (2003b) used the EAR to reveal subtle 

shifts in participants’ interaction preferences in the aftermath of September 11, 2001.  

More generally, however, the EAR presents itself as a tool for researchers who 

are interested in documenting life as it is naturally lived from the perspective of an 

unobtrusive observer. Ethnographic methods are appealing because of the richness of 

their social life records (Agar, 1996). With the EAR we can sample data with a 
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comparable degree of naturalism at the level of the raw recording, but simultaneously 

achieve the degree of methodological rigor that is necessary for a quantitative analysis of 

everyday social life.  
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STUDY 3: PERSONALITY JUDGMENTS BASED ON  
STUDENTS’ DAILY SOCIAL LIVES 

Introduction 

One of the core findings of Study 2 was the remarkable degree of interindividual 

variability in social life. Study 3 built on this finding by exploring the role that students’ 

social environments and conversations play for interpersonal perception. In 1997, Ickes 

and his colleagues proposed that “once individuals are in their chosen situation, their 

words and actions are genuine reflections of their personalities” (p. 166). To the extent 

that personality traits have meaningful real-world manifestations, then, it becomes 

important to understand how people use these cues for forming impressions about others.  

Do extraverts talk more than introverts in daily life? And, to what extent do people use 

talking as an indicator of Extraversion? Are depressed people less socially active than 

non-depressed people? And, to what extent do people use social withdrawal as an 

indicator of depression?  

Personality Judgments in Everyday Life 

The real world offers plenty of opportunities for learning about a person. The 

wide spectrum of potential scenarios is reflected in the number of ways researchers have 

approached this topic. A number of studies have looked at how naïve judges form 

impressions about targets based on selected pieces of information such as a person’s 

photograph (Berry & Fitch-Wero, 1993; Robins, Gosling, & Donahue, 1997), a short 

behavioral sequence (Borkenau & Liebler, 1992, 1993, 1995), a brief interaction 

(Ambady & Rosenthal, 1992; Berry, Pennebaker, Mueller, & Hiller, 1997; Funder & 

Sneed, 1993; Gifford, 1994; Kenny, 1994; Murphy, Hall & Colvin, 2003), selected 
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personal possessions (Burroughs, Drews, & Hallman, 1991), their private living space 

(Gosling et al., 2002), their music preferences (Rentfrow & Gosling, 2003, 2004), a 

personal web-site (Vazire & Gosling, in press), a brief email (Gill & Oberlander, 2002; 

2003), or an online chat (Markey & Wells, 2002).  

The picture that has emerged from this research is that humans generally display a 

remarkable degree of accuracy when it comes to forming impressions about someone 

they have never met before and about whom they only have minimal information 

(Funder, 2001; Krueger & Funder, in press). While research on accuracy in personality 

judgment has a long history in psychology (Allport, 1937), the most recent generation of 

studies has focused on simulating person perception with a high degree of realism (e.g., 

Funder & Sneed, 1993; Gosling, et al., 2001; Vazire & Gosling, in press). Judges are 

confronted with scenarios that they naturally encounter in their daily lives. In the real 

world, for example, people readily form appearance-based first impressions (Berry & 

Fitch-Wero, 1993; Robins, et al., 1997), seek out personal web-sites in order to learn 

about others (Vazire & Gosling, in press), and get to see a person’s work place or private 

living space (Gosling et al., 2001).  

Yet, researchers interested in the role that mundane social encounters play for 

interpersonal perception have faced a unique challenge. How do you capture people’s 

daily social behaviors and conversations as stimulus material? Most studies have solved 

this problem by imitating the phenomenon in naturalistic laboratory settings. Targets are 

recorded in brief unconstrained dyadic (e.g., Funder & Colvin, 1991; Funder & Sneed, 

1993), group (Gifford, 1991; 1994) or chat-room interactions (Markey & Wells, 2002) 

with strangers. The instructions encourage targets to behave naturally and say whatever 

they would like to say. Also, the lab environments are carefully crafted to make 

participants feel comfortable and relaxed. The energy that in these studies is typically put 
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into creating ecologically valid conditions is remarkable (e.g., Funder & Sneed, 1993). 

Yet, the scenarios ultimately still have to be considered (a) artificial in the sense that the 

targets naturally would not have had this particular interaction; (b) controlled in the sense 

that the targets were asked to interact for a set time-period with pre-determined 

conversation partners (number of persons, gender composition); and (c) decontextualized 

in the sense that the conversations take place in a historical vacuum, that is without any 

social antecedences or consequences.  

Studying Interpersonal Perception in Naturally-Occurring Contexts 

With the EAR we have a tool that captures people’s behaviors and conversations 

as they naturally occur over the course of a day. Following their idiosyncratic 

preferences, humans interact with one person or a group of people, with friends or 

strangers, with males or females. They may engage in or refrain from small-talk before 

class, wave hi to or ignore someone they know across the street, have a philosophical 

discussion at a coffeeshop, get into a heavy argument with their partners, or call their old 

high-school friend to disclose their intimate thoughts and feelings. Also, every behavior 

and conversation captured by the EAR has real social implications for participants’ lives. 

Consequently, the EAR allows us to look at naturalistic personality judgments 

from a unique angle: the perspective of an unacquainted observer. In the real world we 

are constantly observers of other people’s behaviors. Every day we witness people going 

about their daily lives. Naturally, we form impressions about these people on the basis of 

the environments that we encounter them in and the behaviors that we observe them 

engaging in. People’s social environments, behaviors, and conversations constitute 

crucial sources of information for the everyday negotiation of their social identities, 

public impressions, and reputations (Goffman, 1959; Hogan, 1982; Swann, 1987).  
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When one seeks to understand the role that daily behavior plays in shaping other 

people’s impressions, it is important to distinguish between the agent’s and the observer’s 

perspective (Hogan, 1982). For evaluating social behavior, the agent’s perspective is a 

rather privileged one in that the agent has exclusive access to the interpretation of an 

event (e.g., I asked the woman for a dime because I wanted to get to know her). This 

subjective side is typically unrevealed to an observer (i.e., the observer only sees the 

person asking a woman for a dime). When forming an impression, the information that an 

observer naturally has at hand is a variety of social behaviors performed in a selection of 

social settings. The EAR simulates this “outside” perspective by exclusively providing 

the (acoustically) observable part of a person’s daily life. Consequently, both the 

unrivaled naturalism of its stimulus material and the “unprivileged” observer’s 

perspective make the EAR a unique tool for the realistic study of personality judgments 

based on naturally occurring social life.  

Analyzing Interpersonal Perceptions: Brunswik’s Lens Model 

Brunswik’s (1956) lens model has recently experienced a revival as a framework 

for research in interpersonal perception (Borkenau & Liebler, 1992; Funder & Sneed, 

1993; Gifford, 1994, Gosling et al., 2002). Brunswik (1956) proposed that behavior can 

serve as a lens through which observers perceive dispositional characteristics (e.g., 

personality, intelligence). Observers use certain behavioral cues (e.g., dances at parties, 

talks fast) to form their impressions of a target (e.g., is extraverted, is intelligent). The 

extent to which these cues are valid manifestations of the target’s actual dispositions (i.e. 

the target is indeed extraverted, but not particularly intelligent) determines the degree of 

accuracy of the observers’ impressions. The strength of Brunswik’s (1956) paradigm lies 

in providing a comprehensive analytical framework for evaluating (a) the extent to which 

observers are able to form specific dispositional impressions (indicated by the degree of 
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inter-observer consensus), (b) the accuracy of these impressions (indicated by the degree 

of correspondence between the observers’ judgments and the person’s dispositions) and 

(c) the specific perceptual paths that observers apparently use in forming their 

impressions. Brunswik referred to cue utilization as the (statistical) link between the 

observable cues and the observers’ impressions (e.g., talking speed is positively related to 

perceived intelligence). Cue validity is defined as the link between the observable cues 

and the targets’ real standing on a trait (e.g., talking speed is positively related to actual 

intelligence). More detailed descriptions of Brunswik’s lens model are provided by 

Funder and Sneed (1993), Hammond and Stewart (2001), and Gosling et al. (2002). 

Purpose of the Study and Research Questions 

The purpose of Study 3 was to explore the role that everyday social life plays for 

interpersonal perception. The process of interpersonal perception was simulated by 

having unacquainted observers form personality impressions after listening to two days 

worth of a target person’s EAR sound files. Specifically, Study 3 sought to address the 

following four research questions. (1) To what extent can unacquainted observers form 

coherent personality impressions on the basis of a person’s social life? That is, how much 

inter-observer agreement exists in the personality impressions derived from the sound 

files? (2) To what extent are these personality impressions accurate? That is, how much 

agreement is there between the observers’ impressions and the targets’ actual 

personalities? (3) What cues did the observers use to form their impressions (cue 

utilization) and what cues were indeed related to the targets’ personalities (cue validity); 

how good were the observers overall in using the diagnostic cues and ignoring irrelevant 

ones? In order to identify potential gender differences in the expression and perception of 

personality, all analyses were also run separately for male and female targets (cf. 

Borkenau &Liebler, 1992).  
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Method 

The data collection for Study 3 involved three phases. Initially Lens-Sample 

participants wore the EAR for two days and provided information on their personalities. 

Research assistants then coded and transcribed the sound files. Finally, naïve observers 

listened to participants’ sound files and formed personality impressions. There was no 

overlap between the coders/transcribers and the observers. 

Stimulus Material and Social-Life Cues 

The EAR sound files of the 96 Lens-Sample participants served as stimulus 

material for the impression formation task. The analyses of observers’ cue usage were 

based on the 32 SECSI coding categories of students’ social environments and the 23 

LIWC variables of their natural language use (see Study 2 for a more detailed 

description).  

Observers’ Ratings of Targets’ Personalities 

Eighteen undergraduate research assistants served as naïve observers (7 males, 11 

females). Listening to an entire set of EAR sound files for one target person requires 

about 90 minutes. In order to avoid boredom effects, the observers were divided into 

three groups of 5, 6, and 7 students with each being assigned about a third of the sample. 

This way, 32 targets were rated by 5 observers, 33 by 6 and 31 by 7 observers. A special 

effort was made to ensure that the observers did not know any of the targets they rated. 

One observer recognized one of the targets and was assigned a different set of sound files 

instead. The observers were instructed to listen to a target’s entire set of sound files 

before completing their personality ratings. They were allowed to fast forward only major 

periods of silence (e.g., the nights or periods of non-compliance). Within the three groups 

of observers, the order in which the targets were rated was counterbalanced. Observers 
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were given the choice to do the listening sessions in the psychology lab or at home. Most 

observers chose to complete their tasks from home.  

Instruments 

The goal of Study 3 was to understand what personality information is conveyed 

to an unacquainted observer by a person’s social life. Consequently, the study focused on 

broad aspects of personality. Specifically, the analyses were based on the Big Five 

dimensions (Extraversion, Agreeableness, Conscientiousness, Emotional Stability, 

Openness to Experience; McCrae & Costa, 1999), as well as targets’ levels of depression 

and self-esteem. This selection of variables also ensured a maximum degree of 

comparability with other research on person perception.  

Observers’ ratings of the targets as well as targets’ self-reports were assessed 

using the 44-item Big Five Inventory (BFI; John & Srivastava, 1999). Targets rated the 

BFI items on a 5-point scale ranging from 1(strongly disagree) to 5 (7) (strongly agree). 

Observers rated BFI items using a 7-point scale with the same descriptors as end points. 

The alpha reliabilities for Extraversion, Agreeableness, Conscientiousness, Emotional 

Stability, and Openness to Experience were .90, .77, .83, .87, .80, respectively for targets’ 

self-reports and averaged .93, .86, .92, .88., .87, respectively across the ratings of the 18 

observers. Targets’ self-reported depression was assessed using a 13-item screening 

version of the Beck Depression Inventory (BDI, Beck & Beck, 1972). Cronbach’s alpha 

for the BDI was .88. Observers rated targets’ level of depression based on the question “I 

see the person as someone who is depressed” using a 7-point scale ranging from 1 

(strongly disagree) to 7(strongly agree). Targets rated their self-esteem on Rosenberg’s 

10-item Self-Esteem Scale (Rosenberg, 1965) using a 5-point scale ranging from 1 

(strongly disagree) to 5(strongly agree). Information on targets’ self-esteem was only 

available for 78 out of 96 cases. Observers’ ratings of targets’ self-esteem were based on 
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the question “I see the person as someone who has a high self-esteem” using a 7-point 

scale ranging from 1(strongly disagree) to 7 (strongly agree). 

Female targets reported significantly higher levels of Extraversion (rpbis = .23, p < 

.05), Agreeableness (rpbis = .23, p < .05), and were significantly lower on Emotional 

Stability (rpbis = -.30, p < .01) than male targets. Female targets were rated by observers 

as significantly less emotionally stable (rpbis = -.51, p < .001) and as non-significantly 

more depressed (rpbis = .17, p < .10) than male targets. 

Results 

Consensus in Observers’ Personality Impressions 

If students’ social lives convey personality information, we would expect the 

different observers to derive comparable impressions from listening to the EAR sound 

files. The degree of interobserver consensus thus can be considered an indicator of the 

degree to which students’ social lives provide coherent messages about their 

personalities. The level of agreement among the 18 observers was calculated using 

Intraclass Correlations (ICC), a reliability measure that reflects the proportion of variance 

in the observers’ ratings that is attributable to characteristics of the targets (McGraw & 

Wong, 1996). According to the study’s design where a subset of n out of k observers 

rated each target and thus the ordering of the observers is arbitrary, ICCs based on a one-

way random effect model were computed (Shrout & Fleiss, 1979).  

As shown in the first column of Table 8, the ICCs were substantial for all seven 

assessed personality variables. Across all targets the ICCs averaged r = .39 with 

considerable variation among the 7 variables. Conscientiousness, Extraversion, and 

Openness showed particularly strong interobserver agreement. Consensus was lower yet 

highly significant for Agreeableness, Emotional Stability, self-esteem, and depression. 
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When calculated separately for each sex all ICCs were significant (column 2 and 3 of 

Table 8). Interobserver agreement was somewhat higher for male targets’ Extraversion 

and Conscientiousness and for female targets’ Emotional Stability and self-esteem. Taken 

together the findings suggest that the EAR sounds conveyed a highly coherent picture of 

the targets’ personalities. This applied to both male and female students.  

 

Table 8 
Personality Judgments Based on Students’ Social Lives: Interobserver Consensus and 
Observer Accuracy 

 Interobserver consensus  Observer accuracy 
Criterion measures All  

targets 
Male 

targets 
Female 
targets 

 All  
targets 

Male 
targets 

Female 
targets 

Extraversion .54** .62** .46**  .41** .38** .44** 
Agreeableness .27** .28** .27**  .25** .15 .32* 
Conscientiousness .57** .68** .39**  .27** .26* .26* 
Emotional Stability .27** .11* .23**  .30** -.11 .37** 
Openness to Experience .50** .52** .50**  .21* .32* .11 
Depression .26** .28** .23**  .13 .24* .02 
Self-esteem .27** .21** .31**  .32** .34* .29* 

Mean r .39** .41** .35**  .27** .23* .26* 
Note: Interobserver consensus is based on one-way random effect model intraclass 
correlations for the 5-7 raters per target; observer accuracy is the correlation between the 
aggregated observer ratings and the targets’ self-ratings; the mean rs were calculated 
using Fisher’s r-to-z formula; * p ≤ .05 (one-tailed), ** p ≤ .01 (one-tailed).  

 

Accuracy of Observers’ Personality Impressions  

The consensus analyses revealed that the 18 observers derived highly similar 

impressions from the targets’ social lives. Yet, the findings do not address the extent to 

which these impressions were accurate. For example, if observers were drawing on 

mutually shared and false stereotypes, a high degree of consensus without validity could 

emerge (Blackman & Funder, 1998).  
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Unfortunately, there is no agreement among experts in the field as to what should 

be used as the accuracy criterion in personality assessment. Interestingly, whereas Kenny 

(1994) has argued in favor of behavioral measures of personality, Funder (2001) recently 

noted that “after three-quarters of a century of research on traits the catalog of basic facts 

concerning the relationships between personality and behavior remains thin” (p. 212). 

Thus, while behavioral measures appear to be most suited to determine a person’s actual 

standing on a trait, they unfortunately have yet to be empirically developed. In the 

absence of behavioral measures, self-reports and informant reports are the most viable 

options. Yet, a substantial degree of controversy has evolved around which one is better 

suited for what purpose (Funder, 1999; Gosling et al., 1998; John & Robins, 1994; 

Hofstee, 1994; Wu & Clark, 2003; Spain, Eaton, & Funder, 2000). Self-reports are an 

appropriate accuracy criterion to the extent that the researcher’s interest lies in estimating 

the degree to which observers manage to see targets the way the targets see themselves 

(Swann, 1987; Gill & Swann, 2004). Based on this reasoning, Study 3 used targets’ self-

reports as the criterion against which the observers’ impressions were compared. In order 

to remove idiosyncrasies in the observers’ judgments, the ratings were standardized 

within observer and aggregated across all 18 observers. These composite measures of the 

observers’ average impressions were then correlated with the targets’ self-ratings of their 

personalities.  

The fourth column of Table 8 shows how accurate the observers’ judgments were 

across all targets. With the exception of depression, all correlations were statistically 

significant; the average correlation across the 7 personality variables was .27. Observer 

accuracy was highest for Extraversion. The ratings for self-esteem, Emotional Stability, 

and Agreeableness showed somewhat lower but still highly significant accuracy 

coefficients. Accuracy was lowest for depression. Separate correlations for each sex 
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(column 5 and 6 in Table 8) revealed that accuracy was higher for male targets’ Openness 

and depression and higher for female targets’ Agreeableness and Emotional Stability. It is 

noteworthy that – despite a moderate degree of consensus – observers were not better 

than chance in guessing male targets’ Emotional Stability (r = -.11) and female targets 

levels of depression (r = .02). 

Observers’ Cue Use for Judgments of Targets’ Personalities 

Based on the logic of Brunswik’s (1956) lens model, a series of correlational 

analyses were conducted to test the extent to which (a) observers used aspects of the 

targets’ social lives to form their impressions (cue utilization) and (b) aspects of the 

targets’ social lives were reliable manifestations of their personalities (cue validity).  

The Appendices C1 to C7 provide the detailed findings of these analyses. The 

cue-utilization correlations on the right-hand side of the tables reflect the relationship 

between the aggregated observers’ impressions and the SECSI and LIWC variables 

derived from the sound files. Conceptually, they hint at what cues might have served as a 

Brunswikian lens through which aspects of the targets’ personalities were perceived. 

Empirically, of course, they do not reveal causation. The suggested perceptual paths may 

not have been the ones that the observers actually used (Funder & Sneed, 1993); a 

significant correlation only indicates that variability in a cue was reliably associated with 

variability in the observers’ personality ratings. The cue-validity correlations on the left- 

hand side of the tables reflect the relationship between the SECSI and LIWC variables 

and accuracy criterion. They indicate the extent to which aspects of targets’ daily social 

environments and conversations were reliable manifestations of their personalities.  

In addition to laying out the perceptual paths for all targets, the Appendices C1 to 

C7 show the cue-validity and cue-utilization correlations separately for each sex. Finally, 

the tables provide effect size estimates for the different sets of cues. The means for the 
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absolute values of the cue-validity correlations hint at the degree to which targets’ 

personalities were manifested in their daily interactions, locations, activities, moods, or 

language use. In a similar way, the means of the absolute values of the cue-utilization 

correlations hint at the degree to which targets’ daily interactions, locations, activities, 

moods, or language use shaped observers’ impressions (cf. Borkenau & Liebler, 1992).  

Correlational analyses based on Brunswik’s lens model typically result in a large 

number of correlations. In this case, traditional significance testing requires alpha level 

adjustments that would make even correlations of large magnitude appear unreliable. The 

goal of Study 3 was to test how aspects of students’ personalities were expressed in their 

social lives and how observers use information about students’ social lives for forming 

personality impressions. Thus, the findings shown in the Appendices C1 to C7 are more 

appropriately interpreted in terms of the emerging patterns of cue-validity and cue-

utilization correlations than with regard to any particular indicator. Column-vector 

correlations offer a formal way to test the extent to which the pattern of cue-utilization 

correlations matched the pattern of cue-validity correlations (see Funder & Sneed, 1993). 

These vector correlations (computed from the Fisher’s r-to-z transformed cue-validity 

and cue-utilization correlations) are an overall measure of the degree to which the 

observers correctly based their impressions on those social-life cues that were actually 

related to the targets’ personalities and ignored irrelevant cues. Table 9 shows these 

column-vector correlations for the 7 personality variables based on all 96 targets and 

male and female targets separately.  
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Table 9 
Convergence between Observers’ Cue Use for Judging Targets’ Personalities and the 
Behavioral Manifestations of Personality (Cue-Validity): Column-Vector Correlations 
for the Seven Assessed Personality Dimensions 

 Cue-utilization–cue-validity profile convergence 
Criterion measures Entire sample Male targets Female targets 
Extraversion .59** .47** .58** 
Agreeableness .46** .50** .32** 
Conscientiousness .58** .58** .41** 
Emotional Stability .53** .46** .48** 
Openness to Experience .39** .36** .48** 
Depression -.07 .06 .06 
Self-esteem .43** .36** .41** 
Mean r .43** .41** .37** 
Note: * p ≤ .05 (one-tailed), ** p ≤ .01 (one-tailed); the vector correlations were 
computed using Fisher’s r-to-z formula and are based on the 55 SECSI and LIWC 
variables listed in Appendices C1-C7. 

 

Finally, between-sex vector-correlations were computed to assess the degree of 

profile similarity for the manifestations of male and female targets’ personalities (cue-

validity correlations) and the observers’ cue use in rating the personalities of male and 

female targets (cue-utilization correlations). These two sets of vector correlations hint at 

the degree to which gender differences exist in (a) the behavioral expression of aspects of 

female and male students’ personalities and (b) the cues that observers use to form 

personality impressions of male and female targets. Low vector correlations indicate a 

lack of between-sex convergence in the correlation patterns and thus point to the 

existence of gender differences; high vector correlations indicate substantial between-sex 

convergence and suggest that the expression and perception of personality is comparable 

for male and female students.  Table 10 depicts these between-sex column-vector 

correlations for the 7 assessed personality dimensions.  
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Table 10 
Similarity in the Profiles of the Cue-Validity and Cue-Utilization Correlations for Male 
and Female Targets: Column-Vector Correlations for the Seven Assessed Personality 
Dimensions  

 Between-sex profile similarity 
 
Criterion measures 

Behavioral manifestation 
(Cue-validity) 

Observers’ impressions 
(Cue-utilization)  

Extraversion .23** .73** 
Agreeableness .22** .64** 
Conscientiousness .20** .60** 
Emotional Stability -.09 .32** 
Openness to Experience .17* .60** 
Depression -.15 .47** 
Self-esteem -.02 .58** 
Mean r .08 .57** 
Note: * p ≤ .05 (one-tailed), ** p ≤ .01 (one-tailed); the vector correlations were 
computed using Fisher’s r-to-z formula and are based on the 55 SECSI and LIWC 
variables listed in Appendices C1-C7. 

 

Extraversion. As shown in detail in Appendix C1, the EAR assessed social-life 

cues were useful in revealing potential perceptual paths underlying observers’ ratings of 

targets’ levels of Extraversion. The mean absolute values of the cue-utilization 

correlations (right hand side of Appendix C1) suggest that observers predominantly based 

their impressions on aspects of targets’ daily interactions and moods. For example, the 

degree to which students talked and laughed seemed to strongly shape observers’ 

impressions. Targets also came across as extraverted if they allocated a lot of time to 

socializing and entertainment instead of reading. The high similarity in the cue-utilization 

patterns for male and female targets (vector correlation r = .73; see Table 10) indicates 

that the observers used similar cues when judging extraversion in males and females.  

The magnitudes of the average absolute cue-validity correlations (left hand side of 

Appendix C1) show that targets’ Extraversion was indeed most strongly manifested in 

their daily interactions and moods. The EAR captured more conversations for extraverted 
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than for introverted students. Interestingly, however, the patterns of cue-validity 

correlations for male and female targets overlapped only slightly (r = .23; Table 10) 

suggesting that the expression of Extraversion in daily life was to some extent gender 

differentiated. For example, group conversations were diagnostic of Extraversion only for 

female targets and self-talk was exclusively an indicator of Introversion among male 

students.  

The high column-vector correlation between the cue-utilization and cue-validity 

correlations (r = .59; Table 9) indicates that the observers were fairly good at basing their 

impressions on the correct social life cues. Despite the fact that observers’ cue use for 

Extraversion was largely gender neutral and the manifestations of Extraversion were 

fairly gender differentiated, comparable vector-correlations emerged for the judgments of 

male and female targets (r = .47 vs. r = .58, see Table 9). This suggests that the pattern of 

cues that observers used reflected equally well the manifestations of Extraversion for 

male and female targets.    

Agreeableness. Somewhat surprisingly, the SECSI and LIWC variables did not 

provide particularly good hints for what cues the observers used when they rated targets’ 

Agreeableness. Based on the magnitude of the cue-utilization correlations (right hand 

side of Appendix C2) it appears that observers’ impressions were most strongly shaped 

by students’ daily locations, activities, and language use. Targets who refrained from 

using swear words and other negative emotion words, and who spent a lot of time in 

public places came across as agreeable. Also, regular class attendance and not watching 

much TV fostered impressions of Agreeableness. Parallel to the findings for 

Extraversion, the cue-utilization patterns for male and female targets showed a high 

degree of convergence (Table 10) indicating that observers based their impressions on 

similar cues for both sexes.  
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Agreeableness was most strongly manifested in targets’ daily locations and 

language use (see the average magnitude of the cue-validity correlations on the left hand 

side of Appendix C2). Targets’ Agreeableness was negatively related to the time they 

spent at home and positively related to the time they spent in public places other than 

restaurants, bars, or coffeeshops (e.g., on campus). Again, the personality manifestations 

for both sexes showed only little convergence (r = .22; Table 10), hinting that 

Agreeableness was expressed differently in male and female students. Listening to music, 

for example, was diagnostic of a lack of Agreeableness only among women and the 

frequent use of negations hinted at a lack of Agreeableness only among men.  

In general, observers were quite effective at basing their impressions on the right 

cues (Vector correlation r = .46; Table 9). The match between cue use and cue validity 

was comparable for male and female targets (r = .50 vs. r = .32, see Table 9) suggesting 

that observers had an equally good intuitive grasp of what aspects of social life hinted at 

male and female Agreeableness.  

Conscientiousness. The EAR-derived social life cues yielded an interesting 

picture for potential perceptual paths underlying judgments of Conscientiousness. On 

average, observers based their impressions predominantly on aspects of targets’ daily 

activities and locations (right hand side of Appendix C3). Observers rated students as 

conscientious when they had little TV and entertainment exposure but spent a lot of time 

in class, reading and on the computer. Also, careful word choice as indicated by a 

frequent use of long words, insight words, filler words and non-fluencies and a low usage 

of swear words and other negative emotion words appeared to be used as a sign of 

Conscientiousness. Once more, highly similar patterns of cue-utilization correlations 

emerged for male and female targets (r = .60, see Table 10). 
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As correctly identified by the observers, Conscientiousness was most strongly 

expressed in targets’ daily activities and locations (see left hand side of Appendix C3). 

For example, Conscientiousness was positively related to the time spent in class and 

negatively related to the amount of music exposure. Once more, the patterns for male and 

female manifestations of Conscientiousness showed rather little correspondence (vector 

correlation r = .20; Table 10). Time spent reading, for example, was strongly related to 

Conscientiousness only for male targets, and – interestingly – a lot of time spent working 

at a job hinted at a lack of Conscientiousness exclusively among female students.  

Once again, observers were fairly effective at basing their judgments on the right 

cues (r = .58; Table 9). Convergence between the cue-validity and cue-utilization profiles 

was comparable for male and female targets (r = .58 vs. r = .41; see Table 9) suggesting 

that observers had an equally good grasp of the behavioral manifestations of male than 

female Conscientiousness.  

Emotional Stability. The social-life cues also revealed interesting perceptual 

paths for how Emotional Stability may have been judged. According to the average 

absolute effect sizes, observers primarily turned to targets’ interactions and moods when 

forming their impressions (see right hand side of Appendix C4). For example, judgments 

of Emotional Stability were negatively related to time spent alone or on the phone and 

positively correlated with time spent talking, especially in same-sex group conversations. 

Also, the more targets socialized or sought out entertainment, the more emotionally stable 

they were rated. Interestingly, of the 7 assessed personality variables Emotional Stability 

showed the lowest convergence of the patterns of cue-utilization for male and female 

targets (r = .32; see Table 10). This suggests that observers – more than for any other 

dimension – used gender information to adjust their cue use for judging Emotional 

Stability. For example, whereas the overall amount of talking was used as a cue to a 
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person’s Emotional Stability only for male targets; dyadic conversations were exclusively 

considered a hint for Emotional Stability among female students. 

Emotional Stability was manifested to a comparable degree across all sets of 

social life cues – with a slightly larger average effect size for daily moods (see left hand 

side of Appendix C4). Based on all targets, Emotional Stability was most strongly related 

to less time spent arguing and a higher sampled word count.  However, the patterns of 

behavioral manifestations for male and female students were virtually uncorrelated (r = -

.09, Table 10). Only among women, for example were laughing, sighing and not arguing 

diagnostic of Emotional Stability. Also, interestingly, spending a lot of time socializing, 

particularly in same-sex groups, hinted at a lack of Emotional Stability exclusively for 

male targets.   

The fact that for Emotional Stability observers did use somewhat different cues 

according to the targets’ gender resulted in a high degree of matching between the cue-

validity and cue-utilization correlations across all targets as well as for male and female 

targets separately (Table 9). Observers were quite effective at basing their impressions on 

the correct social life cues. Yet, also somewhat surprisingly from this perspective, their 

impressions of male targets were lacking any degree of accuracy.  

Openness to Experience. The average absolute effect sizes for the different sets 

of social life cues suggest that observers based their impressions of targets’ Openness to 

Experience largely on their daily locations, activities, and language use (right hand side 

of Appendix C5). For example, Openness was inferred from spending little time at home, 

not watching much TV, and instead spending time in class and in restaurants, bars or 

coffeeshops. Also, a sophisticated word choice as indicated by a frequent use of long 

words, insight words, and tentative words elicited impressions of Openness. The patterns 

of cue-utilization correlations for male and female targets showed a high degree of 
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overlap suggesting that observers did not adjust their cue use by taking into account the 

targets’ gender (r = .60; Table 10).  

On the cue-validity side of Brunswik’s lens, Openness was most strongly related 

to targets’ daily locations and language use (left-hand side of Appendix C5). Self-

reported Openness correlated positively with time spent in a restaurant, bar, or coffeeshop 

and negatively with time spent in transit, the use of third-person pronouns, causation 

words, social words and past tense. Once more, the pattern of behavioral manifestations 

of Openness showed only little convergence between the two sexes (r = .17; Table 10).  

Observers’ effectiveness at basing their impressions on the correct social life cues 

(i.e. those cues that were indeed manifestations of Openness) was somewhat lower – yet 

highly significant – for Openness than for the other Big Five dimensions (vector 

correlation r = .39; Table 9). Observers’ cue usage was about equally effective for female 

and male targets (r = .48 vs. r = .36, see Table 9).  

Depression. The EAR-assessed social life variables revealed a number of 

interesting cues about how impressions of students’ levels of depression were formed. 

Observers seemed to draw most strongly on information about targets’ daily interactions 

and moods (right hand side of Appendix C6). Not surprisingly, the more targets spent 

time alone and the less they talked, laughed, and socialized the more they were 

considered depressed. Among the 7 assessed personality dimensions, depression showed 

the second lowest degree of convergence between the patterns of cue-utilization 

correlations for both sexes (vector correlation r = .47; Table 10) indicating that some  

cues differentially shaped observers’ depression ratings for male and female targets.  

One of the most surprising findings concerned the absence of behavioral 

correlates of students’ depression (see left-hand side of Appendix C6). Across the entire 

sample, depressed targets did not differ from non-depressed in the amount of time they 
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spent alone, talking, socializing, seeking out entertainment, laughing, and crying. Also, 

no difference emerged with regard to their use of positive or negative emotion words.  

Depression was only reliably related to somewhat elevated base rates of listening to 

music and a more frequent use of first-person singular pronouns (“I”, “me”, “my”). 

Whereas these null-findings based on the entire sample could be partially produced by 

the relative independence of the patterns of behavioral manifestations for male and 

female students (vector correlation r = -.15, Table 10), also only few reliable cue-validity 

correlations emerged from separate analyses for both sexes. Only among female students 

was the use of negative emotion words related to depression and only among male 

students did causation and insight words correlate positively and time spent singing 

correlate negatively with their levels of depression.  

Consistent with the lack of behavioral manifestations, observers were not better 

than chance at identifying social life cues that provided valid information about targets’ 

depression (vector correlation r = -.07, Table 9). Also, the convergence between the cue-

validity and cue-utilization correlations did not increase when male and female targets 

were analyzed separately (see Table 9).  

Self-esteem. Finally, the lens model analyses for targets’ levels of self-esteem 

revealed that observers predominantly based their impressions on students’ daily 

interactions and activities (right-hand side of Appendix C7). Observers assigned targets 

high levels of self-esteem to the extent that they spent little time alone, spent a lot of time 

talking – in groups more so than on the phone –, laughing, socializing, and on 

entertainment. Again, observers’ cue use was largely undifferentiated with regard to 

targets’ gender (vector correlation r = .58; Table 10). 

Interestingly, self-esteem was most strongly manifested in students’ language use 

(left-hand side in Appendix C7). For example, across all targets, high self-esteem was 
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related to a higher sampled word count and using past tense at a lower rate. Also, students 

with high self-esteem were more frequently captured talking and spent less time alone. 

Once more, there was no correspondence between the pattern of behavioral 

manifestations of self-esteem for male and female targets (vector correlation r = -.02; 

Table 10). A frequent use of negations and past tense, for example, was exclusively 

diagnostic of low self-esteem among females and only among male students was the use 

of insight words and present tense negatively related to self-esteem. 

Observers were moderately good at basing their impressions of targets’ self-

esteem on valid cues; virtually no difference existed in the effectiveness of observers’ cue 

use for male and female targets (see Table 9).  

Discussion 

The purpose of Study 3 was to explore the role that students’ everyday social lives 

play for interpersonal perception. The process of interpersonal perception was simulated 

by having observers form personality impressions about unacquainted targets upon 

listening to two days worth of their EAR sound files. The findings suggest that (a)  

observers were able to form highly consensual personality impressions based on the 

targets’ social lives, (b) with depression as the sole exception, these impressions were 

rather accurate and (c) in forming their impressions the observers used a wide range of 

cues about the targets’ daily social environments and conversations. Interestingly, 

whereas observers based their impressions of male and female students largely on similar 

cues, the behavioral manifestations of targets’ personalities were in many cases gender 

differentiated.  
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Judging Personality from the Sounds of Everyday Social Life 

The high degree of consensus among observers for all 7 assessed personality 

variables suggests that overall, the sounds of people’s social lives convey coherent 

information about broad aspects of their personalities. Consistent with previous research, 

consensus was somewhat higher for observable traits such as Extraversion and 

Conscientiousness and lower for more private traits such as Emotional Stability and self-

esteem (Borkenau & Liebler, 1992, 1993, 1995; Kenny, 1994; John & Robins, 1993). 

The absence of substantial gender differences in consensus suggests that observers had 

comparable meaning systems with regard to the personality implications of the social 

lives of male and female students.  

Further, observers’ personality impressions were characterized by a substantial 

degree of accuracy – defined as self-other agreement in this study. All but one of the 

accuracy correlations were statistically significant. The high degree of accuracy for 

observers’ judgments of Extraversion and Conscientiousness converges with findings 

from other studies (e.g., Gosling et al., 2002; Borkenau & Liebler, 1992; Funder & 

Sneed, 1993) and is theoretically at least partially explained by the good observability of 

trait-relevant behaviors for the two personality dimensions (John & Robins, 1993). Three 

findings from Study 3, however, stand out and deserve to be discussed.  

First, previous research has generally found lower levels of self-other agreement 

for judgments of socially undesirable as compared to non-evaluative traits (John & 

Robins, 1993). In this study, however, Emotional Stability and self-esteem yielded 

among the highest accuracy coefficients despite being highly evaluative traits. The 

unobtrusive sampling of ambient sounds at a rather high frequency may have captured 

traces of spontaneous behaviors that hint at the less “publicly presentable” aspects of 

students’ personalities. Drawing on Gosling et al.’s (2002) distinction between intentional 
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identity claims and non-intentional behavioral residue in environmental expressions of 

personality, people’s moment-to-moment social environments and conversations are 

saturated with behavioral residue. People’s spontaneous word choice, for example, is a 

prime example of a behavior that largely escapes voluntary control (Hart, 2001; 

Pennebaker et al., 2003). Discussing their findings on website-based personality 

judgments, Vazire and Gosling (in press) speculated that a person’s daily life should 

carry particularly rich information with regard to evaluative traits. This study’s accuracy 

coefficients for judgments of Emotional Stability and self-esteem support their 

hypothesis. 

Second, based on a similar reasoning, judgments of Agreeableness derived from a 

person’s social life should also yield a high degree of accuracy. Compared to more 

constrained social situations, people’s spontaneous real-world interactions should provide 

plenty of information about how nice, straightforward and modest a person is. Somewhat 

surprisingly then, observers’ impressions of targets’ Agreeableness were only moderately 

accurate. How is it possible that after two days of EAR sampling the targets still have not 

revealed considerable aspects of their Agreeableness? Agreeableness is to a large extent 

defined by what people tend to afford with others (cf. Mignon & Mollaret, 2002), that is 

what reactions they evoke in their interaction partners. This – in combination with a 

restriction of range due to socially desirable ratings – makes targets’ self-reports a rather 

problematic personality criterion and raises the question whether observers’ impressions 

might actually be more valid proxies of targets’ real Agreeableness. Observers, for 

example, might be in a better position to judge when targets came across as rude. A 

comparison between the observers’ impressions and ratings from highly acquainted 

informants could have helped clarifying this issue. Assuming that observers’ impressions 

would correlate higher with informant reports than with the targets’ self-views, this study 
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provides a conservative estimate of the accuracy of social-life based judgments of 

evaluative personality traits. 

Third, the lens model analyses revealed some interesting gender differences in the 

accuracy of the personality judgments. Observers’ impressions of Agreeableness and 

Emotional Stability were more accurate for female targets and ratings of depression had a 

higher degree of accuracy for male targets. Given that the three variables did not show 

corresponding gender differences in inter-observer consensus, these findings suggest that 

the social-life profile that observers considered prototypical for Agreeableness and 

Emotional Stability resembled more the actual patterns of behavioral manifestations for 

female students than male students. Similarly, observers’ implicit theories of everyday 

manifestations of depression were apparently more comparable to the actual social-life 

profile of a depressed male college student. Taken together, looking at gender-specific 

accuracy in addition to overall accuracy can help to shed light on the content of the 

implicit personality theories of naïve observers. 

How did the fact that the EAR only captures a person’s acoustic daily life affect 

the accuracy of the personality judgments? Borkenau and Liebler (1992) asked observers 

to form impressions of targets based on either the audio track only or both the audio and 

the visual track of a videotape that showed them performing a standardized behavioral 

sequence. For Conscientiousness but not for Extraversion, accuracy dropped steeply 

when observers had access only to the acoustic information. In this study observers 

achieved a high degree of accuracy for both impressions of Extraversion and 

Conscientiousness. Targets’ Conscientiousness was acoustically revealed, for example, 

by frequent class attendance and a careful word choice (e.g., low frequency of swear 

words and other negative emotion words). The standardized behavioral sequence in 

Borkenau and Liebler’s (1992) study comprised entering a room, sitting down on a chair 
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behind a table, and reading a text while looking into the camera. The ambient sounds 

captured by the EAR clearly offer substantially more opportunities for acoustic traces of 

dutiful, orderly, or self-disciplined behaviors to be revealed.  

Borkenau and Liebler (1992) also found no accuracy in observers’ ratings of 

Emotional Stability based on acoustic (and even visual and acoustic) cues. Similarly, in a 

meta-analysis on the accuracy of ratings of state and trait anxiety, Harrigan, Wilson, and 

Rosenthal (2004) found that judges achieved very low accuracy when rating trait anxiety 

from auditory stimuli only. Based on this finding, the authors suggested that stable 

features of anxiety might be more apparent from body or facial cues. Again, Study 3 

found that impressions of Emotional Stability based on the EAR sounds showed a 

considerable degree of accuracy – at least for female targets.  Provided that visual social 

life cues do convey important personality information, the results from this study again 

emerge as conservative estimates of the accuracy of social-life based interpersonal 

perceptions. In sampling only acoustically detectable behaviors, the EAR is a valuable 

complement to research on the personality implications of non-verbal behaviors (e.g., 

Chaplin, Phillips, Brown, Clanton & Stein, 2000; Gifford, 1994). 

The Role of Daily Social Environments and Conversations in the Expression and 
Perception of Personality 

Recently, a number of studies have tested the expression and perception of 

personality in everyday life (Berry & Fitch-Wero, 1993; Borkenau & Liebler, 1992; 

Funder & Sneed, 1993; Gifford, 1994; Gifford & Hine, 1994; Gill & Oberlander, 2002; 

Gosling et al., 2002; Kenny, 1994; Murphy, et al. 2003; Rentfrow & Gosling, 2003, 

2004; Robins, et al., 1997; Markey & Wells, 2002; Wu & Clark, 2003). This study was 

the first to derive the stimulus material from the unobtrusive observation of people in 

their natural habitats. In correlating aspects of students’ personalities with a number of 
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concrete and observable features of their daily social environments and conversations, it 

contributes to the still thin catalog of basic facts about the relationship between 

personality and real-world behaviors (Funder, 2001). In testing how these features shaped 

the personality impressions, it reveals aspects of the behavioral architecture of 

laypeople’s implicit trait theories (Borkenau, 1992, Sneed, McCrae, & Funder, 1998). 

The cue-utilization correlations for the SECSI and LIWC variables painted a highly 

concrete picture of the social life that is considered prototypical for extraverted, agreeable 

or emotionally stable individuals. 

An interesting unexpected finding emerged from the analyses of the perceptual 

paths underlying observers’ personality judgments. Generally, strong positive column-

vector correlations emerged for the patterns of cue-utilization correlations for male and 

female targets. In other words, observers generally used similar cues when they formed 

impressions of male and female students. This suggests that the implicit personality 

theories laypeople hold may be largely gender-neutral with regard to the behaviors that 

are considered prototypical for a trait. Both males and females, for example, were seen as 

Extraverted to the extent that they had many group conversations and little self-talk. 

Similarly, they both came across as emotionally stable to the extent that they spent a lot 

of time laughing and socializing. 

Consistently across all 7 assessed personality dimensions, however, low column-

vector correlations emerged for the patterns of cue-validity correlations for male and 

female targets. This suggests that in this study the expression of personality in daily life 

was, to a considerable extent, gender-differentiated. Only among female students, for 

example, were group conversations diagnostic of Extraversion and only for male students 

was self-talk a marker of Introversion. Similarly, only among females was laughing a 

sign of emotional stability and only among males was socializing related to a lack of 
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emotionally stability. To the extent that these gender differences in the expression and 

their lack thereof in the perception of personality replicate in future studies, they need to 

be integrated into current models of personality development (Caspi, Roberts, & Shiner, 

in press) and implicit personality theories (Borkenau, 1992; Sneed, et al., 1998). 

The lens model analyses also pointed to another interesting phenomenon. Many 

laypeople as well as professional psychologists hold the intuitive assumption that 

depression results in social disengagement. This study found virtually no reliable 

manifestations of depression in everyday life. Students’ levels of depression did not 

correlate with the amount of time spent alone, in conversation, socializing with others, or 

engaged in entertainment. Although these null-findings appear surprising, they converge 

well with the results from two other studies. In two large experience sampling projects, 

Nezlek, Hampton, and Shean (2000) and Nezlek, Imbrie, and Shean (1994) found no 

relationship between depression and quantitative aspects of daily social interactions in 

both a healthy student population as well as a community sample of non-depressed and 

clinically depressed individuals.  

Interestingly, however, the cue-utilization correlations from the lens model 

analysis in this study revealed that observers’ impressions of targets’ levels of depression 

were substantially based on the notion that social isolation is a critical symptom of 

depression. The more targets spent time alone and the less they talked, socialized and 

sought out entertainment, the more they were seen as depressed. Future research should 

investigate the implications of this mismatch between manifestations and perceptions of 

depression for people’s social relationships.  

Questions for Future Research 

Study 3 explored the role that social life plays in interpersonal perception. The 

study provided answers to some very basic questions. Yet, it also left a number of 
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important issues unaddressed. Ickes and his colleagues (1997), for example, speculated 

that the words and actions that individuals display in their chosen situation are reflective 

of their personalities. This raises questions about how the degree of idiosyncratic person-

environment-fit affects the expression and perception of personality in everyday life. 

Contrasting the findings from this study with data derived from times or situations of 

heightened personal control – such as weekends or vacation periods – could further our 

theoretical understanding of everyday personality judgments. 

Also, future research should test the extent to which findings based on student 

samples generalize to other populations. Specifically, it would be interesting to compare 

personality expression and perception across (a) age groups, (b) socioeconomic 

backgrounds, and (c) ethnicities. Studies that systematically vary observers and targets 

with regard to these variables could yield valuable insights into the unique challenges of 

interpersonal perceptions among members of heterogeneous groups.  

Finally, an important question to address in the future concerns the extent to 

which accuracy in personality judgments changes as a function of the amount of social 

life information that is provided. In this study, observers listened to EAR sound samples 

from two days of a person’s life. Researchers have found that humans are able to derive 

remarkably accurate impressions from very “thin slices” of behavior (Ambady & 

Rosenthal, 1992). In debriefing sessions for this study, observers frequently mentioned 

that they developed initial impressions rather quickly and that they later only adjusted 

these initial impressions when necessary. Anecdotally, it was the amount of 

conversations captured by the EAR that most critically affected observers’ certainty 

about their personality impressions. 
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GENERAL DISCUSSION 

The goal of this dissertation was to explore how aspects of students’ everyday 

social lives are related to basic psychological processes. Methodologically, it introduced 

the EAR as a new research tool for sampling behavioral data in naturalistic settings. 

Empirically, it was based on three major data sets collected over the last six years. Each 

data set had a unique structure and focus but all three were derived from a common 

underlying paradigm: The tracing of people’s social lives as they unfold over the course 

of a day.  

Three broad research projects – referred to as Study 1 to 3 – analyzed the three 

EAR data sets with regard to the basic psychological underpinnings of students’ 

naturalistic person-environment interactions. Study 1 laid the methodological foundations 

by showing that the EAR is generally tolerated well by students, perceived as fairly 

unobtrusive, and worn with high levels of compliance. Study 2 provided a quantitative 

ethnography of students’ social lives. It established the base rates and the degree of 

interindividual variability in students’ daily social environments and natural 

conversations. It further tested for gender and ethnic differences in social life. Finally, it 

identified systematic circadian fluctuations in students’ daily lives. Study 3 concluded the 

dissertation with an in-depth analysis of the role of everyday social life in interpersonal 

perception. It revealed that observers formed fairly accurate personality impressions of an 

unacquainted person on the basis of acoustic traces of the person’s daily life. In forming 

their impressions, observers relied on cues from the targets’ interactions, locations, 

activities, moods and language use.  

Taken together, the three studies identified the ways people select and interact 

with their daily environments as powerful real-world markers of individual differences. 
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On a broader level they laid the foundation for a psychological study of naturalistic 

person-situation interactions that offers a new look at basic conceptual questions in 

personality psychology. 

Individual Differences in Social Life: The Interplay of Environments, 
Personalities, and Cultures  

Study 2 revealed an impressive degree of interindividual variability in students’ 

social lives. This variability was remarkably stable over time. What psychological factors 

are responsible for the fact that students live such different lives? Study 2 and Study 3 

began to link the differences in daily life to traditional psychological individual 

difference variables such as gender, ethnicity, and self-reported personality. In many 

cases, the analyses remained at a broad and exploratory level and raised more questions 

than they provided answers for.  

For example, how do gender and personality “really” interact in determining what 

people do every day? To what extent were the identified gender differences in social 

behavior due to gender differences in personality? Or, vice versa, to what extent were the 

behavioral manifestations in personality affected by gender differences in personality? 

And, to what extent was the interplay of gender and personality variables in the lens 

model analyses of Study 3 a product of sampling undergraduate students in a college 

environment? Finally, to the extent that the gender and personality effects hold for 

different populations, what are their causes? Similar concerns can be raised with regard to 

the analyses of ethnic differences in social life. Given the lack of naturalistic observation 

research in the discipline, the analyses here only scratched the surface of the 

psychological factors that shape people’s daily lives.  

What are important next steps towards understanding the psychological 

underpinnings of everyday social life? The following two considerations seem 
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particularly important for future EAR research. First, how far do findings based on 

student populations generalize? Given that the three EAR data sets used for the analyses 

were collected with undergraduates from the University of Texas at Austin, the scope of 

the three studies was explicitly limited to the social life of college students. Undoubtedly, 

many of the base rates revealed by the quantitative ethnography – for example, the time 

spent attending class, reading, or working at a job – are highly sensitive to sample 

characteristics. Also, some of the circadian variability in social life (e.g., the time spent 

on entertainment, on the computer, or watching TV) is likely driven by students’ class 

schedules. Finally, from a methodological perspective, a college student’s social life 

might be substantially better suited for complying with the EAR than the daily life of a 

person with a regular full-time job and a family.  

Yet, it is not inherently clear how differences in base rates between populations 

would translate into differences in the underlying psychological processes. For example, 

if elderly people were found to have on average fewer daily conversations than students, 

individual differences in the time spent talking might still be diagnostic of Extraversion. 

On the other hand, in some cases, population-based differences in everyday activities will 

necessarily lead to differences in personality expression. Only students, for example, are 

able to express their levels of Conscientiousness in their class attendance. Ultimately, – 

as with most research in the discipline – the generalizability discussion has to be resolved 

on empirical grounds. Over the last six years we were able to collect a large amount of 

naturalistic observation data on the social life of American college students. Taking the 

method into the “real world” and applying it to less homogeneous community samples is 

certainly one of the most important and valuable next steps for future EAR research. 

Second, given the high importance of social life in all cultures, future EAR 

research should seek to overcome the degree of ethnocentrism prevalent in the current 
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studies. Cross-cultural investigations would not only further the understanding of how 

people’s social lives are shaped by cultural factors, they would also allow us to test the 

extent to which daily life has comparable or different psychological underpinnings in 

different cultures. McCrae and Costa (1999), for example, pointed out that how 

“Conscientiousness is expressed in Italy is likely to be very different from how it is 

expressed in Iran. Ethnographic methods might be needed to identify the culturally 

prescribed forms in which personality factors are manifested, and comparative cross-

cultural studies could illuminate links between personality and culture” (p. 149) 

Rozin (2003) recently speculated that cultural differences should generally be 

stronger in behavior than in mental processes.  The reason for this, he argues, lies in the 

fact that cultures operate directly on people’s physical and social environments and 

behaviors but only indirectly on mental events (via their environmental or behavioral 

effects). Given that recent research has identified pronounced cognitive cultural 

differences between Westerners and East Asians (Lehman, et al., 2003; Nisbett, 2003), 

cultural constraints on social behavior appear to be an important direction for future 

research. Why then did Study 2 find so few ethnicity-related differences in social life? 

Rozin (2003) further suggests that in the age of globalization, cultural reflections are 

predominantly carried by the older generations. Across the globe, college students are 

more likely to be similar to each other than are their parents or grand-parents. Thus, for 

developing a better understanding of how environments, personalities and cultures shape 

a person’s social life, it is important to begin collecting data from participants with 

different cultural as well as demographic backgrounds. 
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Potentials of an Acoustic Observation Approach to Studying 
Naturalistic Person-Environment Interactions  

As a tool for the sampling of observations in naturalistic settings, the EAR fills an 

important gap in the psychological study of person-environment interactions (Walsh, 

Craik, & Price, 2000). Yet, the method has its clear limitations. First, the EAR allows 

only the “acoustic observation” of a person’s daily life. As demonstrated by the three 

studies, ambient sounds contain a wide spectrum of psychologically relevant information. 

However, many phenomena of interest to researchers in the discipline are obviously only 

revealed by the sights of people’s social lives. For example, a person’s physical 

attractiveness (e.g., Langlois et al., 2000), nonverbal communication styles (e.g., Chaplin 

et al., 2000; Gifford, 1991; 1994), personal possessions (Burroughs et al., 1991) and 

physical environment (Gosling et al., 2002) have important interpersonal implications but 

are not readily detectable from the EAR sounds.  

Also, despite the fact that the method generally enjoys high compliance rates, it is 

ultimately likely to oversample publicly “displayable” behaviors and underrepresent 

private, intimate, socially undesirable, or deviant behaviors. Further, in offering 

researchers the unique perspective of an unobtrusive observer, the EAR precludes 

insights into how people interpret their social lives. These subjective, experiential 

components, however, can have substantial psychological relevance. Using traditional 

experience sampling methodology, for example, Nezlek and his colleagues (Nezlek et al., 

1994, 2000) found – similar to Study 3 here – that depression is usually not related to a 

quantitative social withdrawal; their analyses, however, also revealed that in everyday 

life depression is often qualitatively manifested in a lack of satisfaction derived from the 

daily encounters with others. In a similar way, the goals that people pursue in and the 

meaning they assign to their daily interactions have critical psychological implications 



103 

but generally fall beyond what can be inferred from the EAR (cf. Fleeson, Malanos, & 

Achille, 2002).  

Despite these shortcomings, however, the study of naturalistic person-

environment interactions with the EAR has immense potentials for personality 

psychology. Among researchers in the field, for example, the question “who owns the 

definition of personality?” (Hofstee, 1994) has long been one of the most vexing 

questions. Self-reports and informant reports both contain large components of accuracy. 

However, a rapidly increasing amount of research also points to their unique blind spots 

(Gosling et al., 1998; John & Robins, 1993; Kolar, Funder, & Colvin, 1996; Robins & 

John, 1997; Robins, Mendelsohn, Conell, & Kwan, 2004; Spain et al., 2000). Kenny 

(1994) argued that in an ideal world, behavioral measures of personality would be the 

gold-standard against which to compare other sources of information about a person. In 

reality, however, sound behavioral measures of personality are still far out of sight and 

research on this topic has recently been identified as lagging substantially behind 

schedule (Funder, 2001).   

Real-world person-environment interactions in many ways constitute a close-to-

ideal personality criterion. They reveal what people spontaneously do, the situations they 

naturally seek out or avoid, and the idiosyncratic ways in which they choose to connect 

with their social worlds. The EAR method captures this information with an unrivaled 

degree of ecological validity. The ambient sound recordings provide an extremely vivid 

sensory document of life as a person lived it – in its natural historical and social context. 

Also, the fact that people show little reactance to wearing the EAR alleviates concerns 

about potential self-presentation biases that are generally raised for behavioral 

observation research (Barker & Wright, 1951; Craik, 2000; Webb, et al., 1981). Finally, 

the perspective that the EAR adopts has an inherently high degree of social relevance. 
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Every day people act as “bystanders” most of the time. When they witness a person 

engaging in a certain behavior, they typically do not readily have access to that person’s 

subjective interpretation. The only information available is the raw, molecular behavior –

the psychological context has to be inferred (Hogan, 1982). 

As Study 2 demonstrated, EAR-assessed person-environment interactions also 

make a good personality criterion from a psychometric perspective (see also Mehl & 

Pennebaker 2003a). People’s social environments, behaviors and conversations are 

remarkably stable over time. In their act frequency approach to personality, Buss and 

Craik (1983a, b) proposed that modal tendencies in everyday conduct should not be 

considered manifestations of personality but actually personality in and on itself. When 

we conceptualize people’s everyday behaviors as the actual building blocks of 

personality, it becomes important to determine their phenomenological organization. 

Parallel to the strategy adopted by the lexical approach to personality (Goldberg, 1993), 

then, a descriptive analysis that maps everyday behavior should be followed by a 

structural analysis that clusters it.  

To the extent that aspects of people’s EAR-assessed social lives cluster together 

empirically, one can begin to develop behavioral and environmental personality indices. 

Among participants of the Lens-Sample, for instance, an index comprised of the 5 SECSI 

variables ‘time spent with others’, ‘time spent talking’, ‘time spent socializing’, ‘time 

spent on entertainment’, and ‘time spent laughing’ has good internal consistency 

(Cronbach’s α = .79).  It is further unambiguously interpretable as ‘Sociability’. 

Interestingly, in the sample, the index emerged as only moderately related to self-reported 

Extraversion, r(94) = .26, p < .01, but highly correlated with observers’ impressions of 

Extraversion, r(94) = .62, p < .01. Given its high degree of face validity and ecological 

validity, it becomes important to compare the index to questionnaire-based measures in 
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the power to predict relevant life-outcomes. Cohen, Doyle, Turner, Alper, and Sconer 

(2003), for example, found that sociability – assessed as a multiple-method construct – 

can act as a health protective factor and decrease a person’s risk of developing a common 

cold. It would be of theoretical, methodological, and pragmatic value to determine how 

self-perceived and behaviorally coded sociability uniquely and jointly account for aspects 

of disease susceptibility. 

It is easy to picture that other behavioral indices can be developed in a similar 

way. The ability to derive reliable personality dimensions directly from people’s daily 

encounters with their social environments instead of from descriptive trait adjectives 

bears the potential of bringing personality psychology from an indirect detour route onto 

a direct highway towards understanding the regularities underlying human individuality.  
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Appendix A1: Overview of the Coding Categories of the Social 
Environment Coding of Sound Inventory (SECSI) 

  Availability 

SECSI categories Description 

E
W

-
Sa

m
pl

e 

L
en

s-
Sa

m
pl

e 
9/

11
-

Sa
m

pl
e 

Interactions  
  Alone Alone; not socially with others    
  Talking Engaged in conversation    
    Dyadic conversations Talking to one person    
    Group conversations Talking to a group of people    
    Phone conversations Talking on the phone    
    Self-talk Talking to one-self (or animal or plant)    
    Same-sex conversations Talking to member(s) of the same sex    
    Opposite-sex conversations Talking to member(s) of the opposite sex    
    Mixed-sex conversations Talking to a mixed-sex group    
    Unclear sex composition Sex of the conversation partners not clear    
     
Locations     
  Inside apartment Inside an apartment    
  Outdoors Outdoors (able to see sky)    
  In transit Driving a car, riding bus or bike    
  In restaurant/bar/coffeeshop In a restaurant, bar or coffeeshop    
  In other public places In other public place (campus, game hall)    
  
Activities  
  Music on Music or radio playing in the background   
  TV on  TV playing in the background   

 

  On computer Working on computer (typing)    
  Reading Reading a book, studying    
  Working at a job Working at a job    
  Eating Eating or preparing food    
  In class Attending lecture/ in class    
  Entertainment Going out, playing games, watching movies, etc.    
  Socializing Non-instrumentally ‘hanging out’ with others    
     Moods     
  Laughing Laughing, giggling    
  Singing Singing or whistling    
  Crying Crying, sobbing     
  Arguing Arguing with or mad at another person    
  Sighing Sighing    
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Appendix A2: Overview of the Selected Linguistic Inquiry and Word 
Count (LIWC) Variables 

 

LIWC variables Description (sample words) 

Standard linguistic variables  
   Sampled raw word count Total number of words sampled per time period 
   Words of more then 6 letters Words that consist of more than 6 letters 
   First-person singular pronouns I, me, my 
   First-person plural pronouns We, us, our 
   Total second person pronouns You, your, yours 
   Total third-person pronouns He, his, she, her, their, them 
   Negations Never, no, not 
   Articles A, an, the  
   Prepositions About, after, from, on, to  
   Swear words Ass, damn, fuck, piss 
   Nonfluencies Hm, uh, um, 
   Filler words Like, well, I mean, you know, I don’t know 
  
Psychological Processes  
   Positive emotions Enjoy, good, happy, love 
   Negative emotions Afraid, cry, hate, nervous, sad 
   Causation Because, effect, hence, why 
   Insight  Understand, know, think, realize 
   Discrepancies Should, would, could 
   Tentative Maybe, perhaps, guess, might 
   Social processes Talk, friend, share, forgive, gossip 
  
Relativity  
   Past tense Were, had, asked, walked  
   Present tense Is, be, go, ask, walk 
   Inclusive And, also, include, with 
   Exclusive Although, but, except, without 

Note: All LIWC variables (except: raw word count) are expressed as percentage of total words.
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Appendix A3: Sample Excerpt of an EAR Transcript and Coding Sheet 

    Interaction Location 

File  Date Time Transcript 

T
ec

h
n

ic
al

 p
ro

b
le

m
 

E
A

R
-t

al
k 

W
it

h
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th
er
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T
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n

g
  

O
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 t
h

e 
p

h
o

n
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In
 A

p
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tm
en
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O
u
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o

o
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In
 t

ra
n

si
t 

R
es

ta
u

ra
n

t/
B

ar
/C

o
ff

ee
sh

o
p

 

O
th

er
 p

u
b

lic
 

p
la

ce
s 

023 11/7/2001 2:15 PM Excuse me. That’s alright. Bye.   0 1 1     1 

024 11/7/2001 2:27 PM   1          

025 11/7/2001 2:38 PM     0     1   

026 11/7/2001 2:50 PM 

They tell you? Hey, what exactly does that do? I 
mean what kind of medication do they give me? 
Test medication. But it will work, right? Uh? Okay. 

  0 1 1 1     

027 11/7/2001 3:02 PM 

Is mom there? Okay I have got to talk to her. Hey. 
I talked to the **** people just now, the tooth 
people. Anyway, I have to have proof of social 
security so I need you to fax it to me or mail it to 
me. Uh. No.  

  0 1 1 1     

028 11/7/2001 3:13 PM     0   1     

029 11/7/2001 3:25 PM     0     1   

030 11/7/2001 3:36 PM     0     1   

031 11/7/2001 3:48 PM    0    1    

032 11/7/2001 4:00 PM Hi, how are you doing?   2 1      1 

033 11/7/2001 4:11 PM 
Do you know if we have lab today? You don’t? 
Oh, oh, oh no, she has had it done.  

  2 1      1 

034 11/7/2001 4:23 PM 

T akes you there. My bus. I can show you exactly 
where it is. It leaves at 6:08, the one I want to 
catch. I missed it yesterday so. Do we keep 
these, turn these in?  

  2 1      1 
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Appendix B: Circadian Within-Person Variability in Students’ Daily Social Lives: Polynomial Time-
of-Day Related Trends for the Social Environment (SECSI) and Language Use (LIWC) Categories 

Based on Repeated Measurement Analyses of Variance 

 
 9am–12pm 12pm–3pm 3pm–6pm 6pm–9pm 9pm–12am Within-Subjects Effects 
 SECSI/ LIWC categories M (SD) M (SD) M (SD) M (SD) M (SD) Trend F df η2 
Interactions               
  Alone 76.7 (22.9) 69.7 (19.5) 61.7 (24.7) 55.7 (26.1) 57.7 (26.6) L 56.5** 1,89 .39 
  Talking 23.3 (24.7) 31.1 (18.9) 38.0 (20.4) 40.0 (20.8) 38.6 (23.2) L 31.9** 1,89 .26 
    % dyadic conversations 68.5 (34.3) 67.3 (29.7) 61.2 (29.4) 54.8 (30.2) 54.7 (30.0) L 16.6** 1,90 .16 
    % group conversations 18.2 (29.6) 17.6 (19.2) 21.2 (24.9) 26.1 (27.9) 27.0 (28.2) L 7.4** 1,90 .08 
    % phone conversations 9.8 (22.7) 11.0 (23.4) 14.3 (23.2) 16.0 (24.6) 16.2 (25.2) L 4.8** 1,90 .05 
    % self-talk 4.6 (14.1) 5.0 (13.3) 2.8 (9.8) 2.9 (11.7) 2.6 (12.5) --- n.s. 1,90 --- 
    % same-sex conversations 47.5 (40.9) 53.4 (36.0) 52.8 (33.1) 54.4 (36.3) 48.0 (37.4) Q 3.2# 1,85 .04 
        dyadic 41.2 (39.4) 43.5 (32.6) 41.6 (30.7) 42.3 (34.8) 37.4 (35.4) --- n.s. 1,85 --- 
        group 6.2 (18.1) 9.9 (17.3) 11.0 (17.7) 11.9 (20.7) 10.5 (20.5) Q 3.0# 1,86 .03 
    % opposite-sex conversations 31.3 (38.7) 28.9 (33.6) 30.0 (30.1) 25.1 (33.0) 24.1 (31.4) L 2.8# 1,84 .03 
        dyadic 25.9 (35.2) 26.1 (31.3) 25.5 (26.6) 18.3 (28.6) 17.3 (26.1) L 5.5* 1,84 .06 
        group 5.3 (19.3) 2.7 (8.1) 4.4 (12.3) 6.7 (13.7) 6.7 (13.9) C 4.2* 1,86 .05 
    % mixed-sex conversations 8.5 (20.5) 8.3 (14.8) 8.6 (16.8) 11.0 (17.3) 14.4 (21.2) L 4.1* 1,84 .05 
    % unclear sex composition 13.2 (23.8) 9.7 (17.4) 8.8 (14.2) 9.4 (14.9) 13.2 (23.6) Q 4.0* 1.87 .04 
               
Locations               
  Inside apartment 43.3 (31.4) 37.9 (27.5) 46.7 (28.6) 62.6 (27.5) 75.0 (26.6) L 81.4** 1,89 .48 
  Outdoors 9.5 (10.5) 11.5 (9.9) 8.6 (11.1) 4.2 (8.7) 2.7 (5.7) L 49.5** 1,89 .36 
  In transit 9.2 (13.8) 8.1 (11.6) 8.0 (12.3) 5.9 (8.8) 3.7 (6.6) L 13.5** 1,89 .13 
  In restaurant/bar/coffeeshop 1.0 (2.7) 4.3 (7.9) 1.5 (4.6) 5.5 (8.7) 2.2 (7.8) Q 8.0** 1,89 .08 
  In other public places 34.9 (26.8) 37.0 (25.9) 33.4 (24.6) 20.7 (21.9) 14.8 (23.4 L 47.9** 1,89 .35 
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Appendix B (continued) 
 

 9am–12pm 12pm–3pm 3pm–6pm 6pm–9pm 9pm–12am Within-Subjects Effects 
 SECSI/ LIWC Category M (SD) M (SD) M (SD) M (SD) M (SD) Trend F df η2 
Activities               
  Music on 12.6 (16.9) 12.0 (15.2) 15.6 (20.3) 17.1 (18.3) 16.1 (18.6) L 4.1* 1,89 .04 
  TV on 6.8 (15.1) 10.1 (14.4) 14.9 (18.9) 26.6 (25.8) 30.2 (28.4) L 70.4** 1,89 .44 
  On computer 3.1 (8.4) 4.1 (6.9) 5.4 (9.4) 6.2 (9.3) 8.4 (15.3) L 9.6** 1,89 .10 
  Reading 6.1 (10.8) 7.8 (12.4) 10.5 (16.1) 8.4 (13.9) 15.6 (22.3) L 11.6** 1,89 .12 
  Working at a job 0.9 (5.8) 0.8 (3.7) 2.2 (8.2) 0.5 (2.6) 57.7 (26.6) L 388.3** 1,89 .81 
  Eating 3.0 (6.6) 5.3 (6.4) 2.7 (4.8) 5.6 (6.5) 3.2 (4.9) 4 20.0** 1,89 .18 
  In class 18.5 (20.3) 16.9 (17.6) 13.3 (15.6) 4.8 (10.5) 0.2 (1.2) L 98.1** 1,89 .52 
  Entertainment 0.4 (2.4) 2.8 (8.4) 2.9 (7.4) 5.2 (11.4) 5.4 (11.4) L 19.7** 1,89 .18 
  Socializing 5.6 (13.0) 8.8 (13.9) 11.4 (18.4) 18.6 (20.9) 16.5 (21.8) L 31.6** 1,89 .26 
               
Moods               
  Laughing 3.8 (11.0) 7.7 (9.2) 8.9 (9.4) 11.1 (11.0) 9.2 (9.8) L 20.4** 1,89 .19 
  Singing 1.8 (4.7) 2.1 (4.0) 2.2 (3.7) 3.1 (5.0) 2.7 (4.5) L 3.6* 1,89 .04 
  Crying 0.1 (0.5) 0.3 (1.7) 0.2 (1.0) 0.1 (0.9) 0.0 (0.3) --- n.s. 1,89 --- 
  Arguing 0.3 (1.9) 0.3 (1.7) 0.1 (0.6) 0.3 (1.2) 0.5 (2.9) --- n.s. 1,89 --- 
  Sighing 0.9 (2.6) 1.1 (3.3) 1.4 (3.2) 1.1 (2.3) 1.1 (2.9) --- n.s. 1,89 --- 
               
Language use               
  Sampled raw word count 24.5 (16.9) 25.1 (12.4) 25.8 (11.4) 26.0 (10.1) 26.2 (15.0) --- n.s. 1,88 --- 
  Words of more then 6 letters 7.6 (5.1) 7.9 (5.0) 9.1 (4.6) 7.3 (3.9) 8.4 (4.6) 4 7.3** 1,87 --- 
  First-person singular pronouns 6.9 (5.5) 6.7 (4.3) 6.8 (4.1) 6.0 (3.3) 6.9 (4.5) --- n.s. 1,86 --- 
  First-person plural pronouns 0.6 (1.0) 0.9 (1.5) 0.7 (1.0) 0.9 (1.1) 1.0 (1.6) L 3.1# 1,87 --- 
  Total second person pronouns 3.7 (3.9) 3.2 (2.7) 4.0 (3.0) 3.7 (2.9) 3.7 (2.7) --- n.s. 1,86 --- 
  Total third-person pronouns 1.6 (2.3) 1.8 (1.8) 1.9 (1.8) 2.6 (2.3) 2.7 (2.4) L 15.5** 1,86 --- 



 

111 

Appendix B (continued) 
 

 
Note: # p < .10, * p ≤ .05, ** p < .01; the F values and effect size estimates (η2) refer to linear (L), quadratic (Q), cubic (C) and 
fourth order (4) contrasts in repeated measurement analyses of variance; n.s. = all first to fourth order polynomial trends were 
non-significant; varying degrees of freedom are due to missing data. 

 9am–12pm 12pm–3pm 3pm–6pm 6pm–9pm 9pm–12am Within-Subjects Effects 
 SECSI/ LIWC Category M (SD) M (SD) M (SD) M (SD) M (SD) Trend F df η2 
  Negations 2.9 (3.1) 2.7 (2.6) 3.7 (3.6) 3.1 (2.5) 3.7 (2.8) L 3.8 * 1,87 .04 
  Articles 3.5 (3.9) 3.4 (2.7) 3.8 (2.9) 4.1 (3.1) 3.4 (2.6) Q 3.0 # 1,87 .03 
  Prepositions 8.7 (6.5) 8.8 (5.9) 7.2 (3.2) 8.1 (3.2) 7.9 (3.6) 4 4.9 * 1,88 .05 
  Swear words 0.9 (3.0) 0.8 (2.1) 0.9 (2.1) 0.8 (1.4) 0.9 (1.6) --- n.s. 1,87 --- 
  Nonfluencies 1.3 (3.7) 1.5 (3.6) 1.3 (2.0) 1.4 (2.9) 0.9 (1.4) --- n.s. 1,88 --- 
  Filler words 1.6 (2.4) 1.9 (2.7) 1.5 (1.6) 1.5 (1.6) 1.9 (2.1) C 3.4 # 1,89 .04 
  Positive emotions 2.5 (3.6) 3.0 (3.6) 3.0 (2.9) 2.7 (3.6) 3.4 (3.4) --- n.s. 1,86 --- 
  Negative emotions 1.9 (3.1) 1.8 (2.7) 1.8 (2.5) 1.7 (1.7) 1.8 (2.0) --- n.s. 1,88 --- 
  Causation 1.5 (3.1) 1.0 (1.2) 1.2 (1.4) 0.9 (1.1) 1.0 (1.3) 4 4.0 * 1,88 .04 
  Insight 1.9 (2.6) 1.6 (1.5) 2.1 (3.0) 1.8 (1.4) 2.2 (1.7) --- n.s. 1,88 --- 
  Discrepancies 2.1 (2.8) 1.6 (1.7) 1.4 (1.1) 2.1 (2.6) 1.8 (1.6) C 4.0 * 1,88 .04 
  Tentative 2.2 (3.9) 2.1 (2.2) 2.7 (2.3) 2.2 (2.0) 2.6 (2.2) 4 3.5 # 1,87 .04 
  Social processes 9.9 (6.7) 9.4 (5.3) 9.8 (4.9) 10.7 (5.6) 11.1 (5.6) L 3.2 # 1,87 .04 
  Past tense 3.5 (3.6) 3.3 (2.9) 3.2 (2.3) 4.1 (3.9) 3.7 (2.6) --- n.s. 1,88 --- 
  Present tense 16.4 (8.3) 16.0 (6.3) 16.2 (5.6) 15.5 (4.6) 16.4 (5.1) --- n.s. 1,88 --- 
  Inclusive 3.6 (4.3) 3.6 (2.7) 3.6 (2.4) 3.4 (2.3) 3.4 (2.5) --- n.s. 1,88 --- 
  Exclusive 4.4 (5.7) 4.7 (5.3) 4.0 (2.4) 4.7 (3.7) 3.8 (2.7) --- n.s. 1,88 --- 
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Appendix C1: Behavioral Manifestation of Extraversion in Students’ 
Daily Social Lives and Observers’ Use of Various Social Life Cues in 

Judging Students’ Extraversion 

 Extraversion 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Interactions        
  Alone -.27** -.33* -.42**  -.67** -.73** -.70** 
  Talking .30** .33* .37**  .67** .72** .64** 
    % dyadic conversations -.07 .04 -.31*  -.11 -.14 -.09 
    % group conversations .12 .07 .49**  .29** .31* .35* 
    % phone conversations -.01 -.07 -.13  -.19 -.32* -.17 
    % self-talk -.23* -.38** -.03  -.21* -.16 -.25 
    % same-sex conversations -.07 .04 -.12  .11 .16 .08 
        dyadic -.09 .03 -.25  -.07 -.10 -.05 
        group  .01 .01 .30*  .27** .30* .35* 
    % opposite-sex conversations .12 -.07 .22  -.11 -.29* -.01 
        dyadic .09 -.07 .17  -.12 -.32* .01 
        group  .14 -.01 .27  -.01 .06 -.09 
    % mixed-sex conversations .11 .06 .37**  .02 -.03 .14 

Mean |r| .13 .12 .27  .24* .31* .25* 
Locations        
  Inside apartment -.09 -.04 -.17  -.07 .03 -.17 
  Outdoors .02 -.05 .13  .11 .14 .07 
  In transit -.01 .02 -.08  .18 .23 .13 
  In restaurant/bar/coffeeshop .14 .12 .17  .18 .39* .05 
  In other public places .01 .00 .07  -.04 -.19 .17 

Mean |r| .06 .05 .12  .11 .20 .12 
Activities        
  Music on -.10 -.27 .11  .09 .18 .00 
  TV on  -.12 .00 -.21  -.17 -.08 -.26 
  On computer -.02 -.05 .00  -.05 -.12 .03 
  Reading -.11 -.11 -.12  -.28** -.42** -.13 
  Working at a job .06 -.01 .12  .02 .10 -.04 
  Eating -.08 -.18 .14  .14 .06 .28 
  In class -.07 -.02 -.22  -.08 -.22 .08 
  Entertainment .09 .22 .07  .21* .24 .29* 
  Socializing .16 .15 .26  .30** .32* .29* 

Mean |r|  .09  .11  .14   .15  .20  .16 
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Appendix C1 (continued) 
 

 Extraversion 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Moods        
  Laughing .07 .06 .01  .42** .48** .36* 
  Singing .09 .11 .13  .15 .20 .12 
  Crying .13 --- .10  .19 --- .27 
  Arguing .17 .20 .15  .21* .30* .16 
  Sighing -.03 -.11 .10  .20* .26 .15 

Mean |r| .10 .12 .10  .24* .31* .22 
Language use        
  Sampled raw word count .29** .32* .30*  .63** .64** .61** 
  Words of more then 6 letters -.20* -.32* -.08  -.04 -.25 .19 
  First-person singular pronouns .21* .06 .19  .03 -.03 .06 
  First-person plural pronouns .13 .13 .17  .17 .26 .03 
  Total second person pronouns -.06 .01 -.07  -.19 -.26 -.09 
  Total third-person pronouns .02 .24 -.26  .09 .22 -.02 
  Negations -.01 -.12 .14  .02 -.06 .12 
  Articles -.14 -.21 .06  -.05 -.11 .03 
  Prepositions .01 .00 .04  -.04 -.05 -.02 
  Swear words -.08 -.01 .24  .30** .46** .24 
  Nonfluencies -.02 .06 -.08  -.01 -.08 .10 
  Filler words -.05 -.14 -.20  -.01 -.09 .03 
  Positive emotions .05 .16 -.10  .20* .32* .12 
  Negative emotions .03 .03 .31*  .36** .45** .34* 
  Causation .00 -.02 -.05  -.13 -.27 -.02 
  Insight  -.06 -.31* .14  .04 -.18 .24 
  Discrepancies .10 -.04 .19  .08 -.08 .23 
  Tentative -.14 -.10 -.21  -.04 -.12 .07 
  Social processes .06 .25 -.14  -.04 .06 -.12 
  Past tense -.10 .10 -.35*  -.19 .01 -.36* 
  Present tense .17 .12 .33*  .14 .03 .25 
  Inclusive -.04 -.16 -.02  -.12 -.36** .11 
  Exclusive -.12 -.20 .05  .11 .02 .22 

Mean |r| .09 .14 .16  .14 .20 .16 
 
Note: * p ≤ .05 (two-tailed), ** p ≤ .01 (two-tailed); mean |r|s were calculated from the 
Extraversion reflects the participants score on the BFI; judge-reported Extraversion 
reflects judges’ assessment of participants on the BFI; nmale = 49; nfemale = 47. 
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Appendix C2: Behavioral Manifestation of Agreeableness in Students’ 
Daily Social Lives and Observers’ Use of Various Social Life Cues in 

Judging Students’ Agreeableness 

 Agreeableness 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Interactions        
  Alone -.01 -.17 .03  -.03 -.05 -.09 
  Talking .05 .20 -.05  -.06 -.01 -.08 
    % dyadic conversations .00 -.01 -.06  .16 .01 .32* 
    % group conversations -.06 .03 .01  .00 .06 .04 
    % phone conversations .08 .02 .00  -.24* -.20 -.39** 
    % self-talk .02 -.12 .22  .09 .07 .13 
    % same-sex conversations -.13 -.16 -.04  .02 -.01 .09 
        dyadic -.02 .01 -.08  .05 .00 .08 
        group  -.18 -.21 .09  -.03 -.01 .06 
    % opposite-sex conversations .11 -.12 .24  .13 -.01 .21 
        dyadic .10 -.13 .23  .11 -.03 .19 
        group  .09 .00 .14  .11 .05 .14 
    % mixed-sex conversations .15 .27 .11  .05 .10 .05 

Mean |r| .08 .11 .10  .08 .05 .15 
Locations        
  Inside apartment -.33** -.37** -.31*  -.29** -.19 -.40** 
  Outdoors .12 .10 .17  .15 .15 .16 
  In transit .13 .15 .08  .04 .07 .00 
  In restaurant/bar/coffeeshop .06 .27 -.10  .25* .37** .18 
  In other public places .23* .29* .20  .25* .16 .39** 

Mean |r| .17 .24 .17  .20* .19 .23 
Activities        
  Music on -.21* -.08 -.33*  -.13 -.12 -.12 
  TV on  -.15 -.20 -.02  -.27** -.21 -.31* 
  On computer .03 .06 -.04  .13 .15 .11 
  Reading .04 -.02 .11  .12 .18 .05 
  Working at a job .01 .05 -.03  .06 .02 .10 
  Eating .01 .08 -.02  .17 .25 .12 
  In class .15 .18 .05  .33** .26 .39** 
  Entertainment -.15 -.06 -.23  -.15 -.10 -.22 
  Socializing .07 .13 .04  .04 .13 -.06 

Mean |r| .09 .10 .10  .16 .16 .16 
. 
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Appendix C2 (continued) 
 

 Agreeableness 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Moods        
  Laughing .01 .06 -.12  .00 -.12 .09 
  Singing -.04 -.06 .04  .03 .06 .04 
  Crying .12 --- .09  -.07 --- -.18 
  Arguing -.09 .19 -.32*  -.19 -.13 -.27 
  Sighing .09 .24 -.03  .10 .22 .00 

Mean |r| .07 .14 .12  .08 .13 .12 
Language use        
  Sampled raw word count .18 .28* .08  .10 .05 .16 
  Words of more then 6 letters -.01 .04 -.08  .25* .34* .14 
  First-person singular pronouns .23* .16 .13  -.20* -.22 -.38** 
  First-person plural pronouns -.14 -.19 -.02  -.12 -.12 -.10 
  Total second person pronouns .11 .23 .04  -.07 .01 -.13 
  Total third-person pronouns .05 .01 -.01  -.07 -.02 -.17 
  Negations -.17 -.30* -.01  -.18 -.15 -.20 
  Articles -.23* -.30* -.03  .08 .07 .18 
  Prepositions -.07 -.08 -.04  .00 -.10 .11 
  Swear words -.28** -.19 -.24  -.51** -.62** -.37** 
  Nonfluencies -.03 -.05 .07  .09 .18 .00 
  Filler words .20* .17 .06  .04 .16 -.19 
  Positive emotions -.08 -.01 -.23  .17 .14 .18 
  Negative emotions -.16 -.11 -.07  -.44** -.56** -.19 
  Causation .07 .18 -.11  .03 .14 -.11 
  Insight  .03 .00 -.01  .34** .30* .36* 
  Discrepancies .15 .04 .21  .13 .11 .13 
  Tentative .05 .07 .03  .26* .28* .23 
  Social processes .12 .13 .08  -.16 -.11 -.25 
  Past tense -.05 -.07 -.14  -.25* -.19 -.37** 
  Present tense .11 .10 .22  .05 -.13 .25 
  Inclusive -.01 -.08 -.05  .04 .06 -.04 
  Exclusive -.17 -.20 -.06  .02 -.04 .13 

Mean |r| .12 .13 .09  .16 .19 .19 
 
Note: * p ≤ .05 (two-tailed), ** p ≤ .01 (two-tailed); mean |r|s were calculated from the 
absolute values of the correlations using Fisher’s r-to-z formula; self-reported 
Agreeableness reflects the participants score on the BFI; judge-reported Agreeableness 
reflects judges’ assessment of participants on the BFI; nmale = 49; nfemale = 47. 
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Appendix C3: Behavioral Manifestation of Conscientiousness in 
Students’ Daily Social Lives and Observers’ Use of Various Social Life 

Cues in Judging Students’ Conscientiousness 

 Conscientiousness 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Interactions        
  Alone .23* .29* .12  .19 .27 -.06 
  Talking -.17 -.20 -.11  -.24* -.29* -.09 
    % dyadic conversations .15 .10 .18  .17 .13 .18 
    % group conversations -.19 -.11 -.22  -.08 -.12 .19 
    % phone conversations .07 .04 .03  -.13 -.08 -.35* 
    % self-talk -.03 -.01 -.03  .08 .15 .01 
    % same-sex conversations -.03 -.23 .16  -.03 -.11 .14 
        dyadic .09 -.05 .18  .12 .14 .08 
        group  -.17 -.23 .00  -.21* -.27 .18 
    % opposite-sex conversations .03 .18 -.09  .03 .01 .00 
        dyadic .08 .22 -.03  .00 .00 -.06 
        group  -.15 -.08 -.23  .09 .01 .18 
    % mixed-sex conversations .07 .19 -.01  .10 .19 .04 

Mean |r| .11 .15 .11  .11 .14 .12 
Locations        
  Inside apartment -.27** -.33* -.23  -.36** -.38** -.38** 
  Outdoors -.06 -.29* .14  -.01 -.08 .09 
  In transit .13 .10 .14  .00 .01 -.04 
  In restaurant/bar/coffeeshop -.14 -.06 -.20  .17 .19 .18 
  In other public places .36** .41** .33*  .44** .47** .45** 

Mean |r| .19 .24 .21  .20* .23 .23 
Activities        
  Music on -.21* -.14 -.26  -.18 -.27 -.05 
  TV on  .00 -.07 .10  -.41** -.33* -.53** 
  On computer -.10 -.10 -.12  .24* .29* .15 
  Reading .12 .37** -.11  .37** .42** .32* 
  Working at a job -.17 -.01 -.31*  .12 .16 .06 
  Eating .03 .07 .02  .10 .05 .26 
  In class .42** .30* .52**  .46** .52** .35* 
  Entertainment -.13 -.07 -.21  -.35** -.34* -.29* 
  Socializing -.11 -.29* .14  -.10 -.10 -.05 

Mean |r| .15 .16 .21  .27* .28* .24 
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Appendix C3 (continued) 
 

 Conscientiousness 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Moods        
  Laughing -.09 -.06 -.14  -.19 -.27 -.14 
  Singing -.13 .06 -.28  .02 .08 -.03 
  Crying .14 --- .14  .05 --- .00 
  Arguing -.07 -.07 -.09  -.09 -.16 -.08 
  Sighing -.18 .00 -.32*  .02 .16 -.15 

Mean |r| .12 .05 .20  .07 .17 .08 
Language use        
  Sampled raw word count .03 -.14 .21  .07 -.03 .26 
  Words of more then 6 letters .19 .17 .21  .30** .34* .25 
  First-person singular pronouns .01 -.06 -.04  -.08 -.14 -.23 
  First-person plural pronouns .03 -.04 .13  -.15 -.18 -.05 
  Total second person pronouns -.05 .34* -.42**  -.03 .15 -.28 
  Total third-person pronouns .05 -.13 .12  -.09 -.11 -.17 
  Negations -.04 -.02 -.06  -.08 -.03 -.14 
  Articles -.07 -.21 .10  .02 .06 .13 
  Prepositions -.01 -.11 .09  -.03 -.10 .07 
  Swear words -.29** -.29* -.34*  -.61** -.70** -.34* 
  Nonfluencies -.02 .03 -.05  .24* .32* .17 
  Filler words .18 .14 .15  .20* .35* -.10 
  Positive emotions -.01 -.13 .04  .16 .04 .27 
  Negative emotions -.25* -.19 -.31*  -.49** -.61** -.07 
  Causation -.02 .02 -.09  .15 .28* -.07 
  Insight  .01 -.06 .03  .29** .27 .30* 
  Discrepancies .09 .12 .04  .10 .02 .16 
  Tentative .14 .17 .12  .15 .16 .13 
  Social processes .06 .15 -.01  -.15 -.14 -.24 
  Past tense .05 -.11 .09  -.18 -.24 -.29* 
  Present tense -.08 .16 -.21  -.04 -.12 .12 
  Inclusive .20* .09 .26  .17 .14 .13 
  Exclusive .19 .02 .38**  .05 .00 .21 

Mean |r| .09 .13 .15  .17 .21 .18 
 
Note: * p ≤ .05 (two-tailed), ** p ≤ .01 (two-tailed); mean |r|s were calculated from the 
absolute values of the correlations using Fisher’s r-to-z formula; self-reported conscien-
tiousness reflects the participants score on the BFI; judge-reported Conscientiousness 
reflects judges’ assessment of participants on the BFI; nmale = 49; nfemale = 47. 
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Appendix C4: Behavioral Manifestation of Emotional Stability in 
Students’ Daily Social Lives and Observers’ Use of Various Social Life 

Cues in Judging Students’ Emotional Stability. 

 Emotional Stability 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Interactions        
  Alone -.16 .10 -.25  -.46** -.51** -.25 
  Talking .14 -.03 .22  .28** .44** .03 
    % dyadic conversations .07 .17 .08  .04 -.09 .35** 
    % group conversations .06 -.17 .08  .35** .25 .16 
    % phone conversations -.19 .07 -.18  -.51** -.28* -.49** 
    % self-talk .03 -.13 .11  -.04 -.23 .01 
    % same-sex conversations .08 -.14 .15  .28** .26 .21 
        dyadic .09 .12 .11  .10 .04 .22 
        group  .00 -.29* .15  .30** .27 .03 
    % opposite-sex conversations -.06 .09 -.06  -.20* -.28* -.06 
        dyadic -.03 .09 -.02  -.23* -.33* -.09 
        group  -.12 .00 -.18  .03 .09 .07 
    % mixed-sex conversations .16 .13 .08  .14 .01 .05 

Mean |r| .09 .12 .13  .23* .24 .16 
Locations        
  Inside apartment -.09 -.22 .03  -.04 .07 -.10 
  Outdoors -.15 -.37** .00  .17 .24 .14 
  In transit -.07 -.04 -.05  .03 .29* -.07 
  In restaurant/bar/coffeeshop .01 .04 .01  .16 .30* .16 
  In other public places .16 .32* -.02  -.01 -.17 .05 

Mean |r| .09 .20 .02  .08 .22 .10 
Activities        
  Music on -.15 -.16 -.20  .09 .19 -.04 
  TV on  .07 -.12 .16  .03 -.07 -.03 
  On computer -.07 -.10 -.02  -.02 -.07 .08 
  Reading .00 .17 -.14  -.10 -.33* .07 
  Working at a job .00 .02 .01  .00 -.08 .08 
  Eating .04 -.08 .09  .13 .09 .06 
  In class -.01 .16 -.07  -.08 -.15 .13 
  Entertainment .10 -.04 .10  .29** .29* -.01 
  Socializing -.04 -.30* .16  .29** .40** .15 

Mean |r| .06 .13 .11  .12 .19 .07 
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Appendix C4 (continued) 
 

 Emotional Stability 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Moods        
  Laughing .09 -.13 .35*  .24* .39** .34* 
  Singing .16 .20 .08  .04 -.09 .04 
  Crying -.06 --- .05  -.40** --- -.39** 
  Arguing -.22* -.02 -.30*  -.31** .18 -.54** 
  Sighing .15 -.08 .30*  .16 .20 .12 

Mean |r| .14 .11 .22  .23* .22 .30* 
Language use        
  Sampled raw word count .22* .05 .36*  .28** .46** .17 
  Words of more then 6 letters -.15 -.09 -.21  -.04 .02 -.07 
  First-person singular pronouns -.16 .00 -.07  -.41** -.26 -.23 
  First-person plural pronouns .00 -.05 .02  -.02 .05 -.18 
  Total second person pronouns .16 .10 .13  .05 -.06 -.01 
  Total third-person pronouns .04 .04 .15  .02 .28* .08 
  Negations -.10 -.03 -.19  -.13 -.18 -.17 
  Articles -.03 -.23 -.10  .19 .03 .02 
  Prepositions -.09 -.04 -.15  -.07 -.07 -.12 
  Swear words .06 -.19 -.03  .27** .05 -.07 
  Nonfluencies .17 .18 .12  .05 .01 -.02 
  Filler words -.13 .08 -.07  -.19 .04 .03 
  Positive emotions -.12 -.13 -.05  .00 .28* .00 
  Negative emotions -.05 -.17 -.20  .18 .03 -.01 
  Causation -.09 -.05 -.05  -.23* -.09 -.26 
  Insight  -.10 -.29* .11  -.02 -.20 .25 
  Discrepancies -.01 -.05 .09  -.03 .09 .00 
  Tentative .04 .10 -.01  .15 .02 .34* 
  Social processes .04 .03 .10  -.06 .11 -.05 
  Past tense -.18 -.21 -.08  -.07 .13 .04 
  Present tense .07 .02 .01  .03 -.18 -.01 
  Inclusive .00 -.05 .18  -.14 -.13 .07 
  Exclusive .04 -.10 .02  .13 -.08 .10 

Mean |r| .09 .10 .11  .12 .13 .10 
 
Note: * p ≤ .05 (two-tailed), ** p ≤ .01 (two-tailed); mean |r|s were calculated from the 
absolute values of the correlations using Fisher’s r-to-z formula; self-reported Emotional 
Stability reflects the participants score on the BFI; judge-reported Emotional Stability 
reflects judges’ assessment of participants on the BFI; nmale = 49; nfemale = 47. 
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Appendix C5: Behavioral Manifestation of Openness to Experience in 
Students’ Daily Social Lives and Observers’ Use of Various Social Life 

Cues in Judging Students’ Openness to Experience 

 Openness to Experience 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Interactions        
  Alone -.09 .00 -.14  -.12 -.07 -.17 
  Talking .02 -.05 .06  .04 -.02 .10 
    % dyadic conversations .06 .22 -.09  .04 -.04 .15 
    % group conversations .05 -.16 .26  .17 .13 .24 
    % phone conversations -.13 -.09 -.13  -.27** -.22 -.32* 
    % self-talk -.06 -.04 -.09  -.04 .05 -.14 
    % same-sex conversations -.04 .03 -.11  .04 .03 .03 
        dyadic -.02 .14 -.12  .02 .03 .01 
        group  -.04 -.12 .00  .04 .01 .06 
    % opposite-sex conversations .13 .17 .13  -.10 -.18 -.04 
        dyadic .13 .19 .12  -.13 -.18 -.09 
        group  .04 -.04 .11  .07 -.02 .16 
    % mixed-sex conversations .07 -.10 .25  .11 .10 .10 

Mean |r| .07 .10 .13  .09 .08 .13 
Locations        
  Inside apartment -.06 -.08 -.04  -.37** -.26 -.48** 
  Outdoors .01 -.08 .09  .13 .15 .11 
  In transit -.23* -.25 -.22  .12 .03 .20 
  In restaurant/bar/coffeeshop .24* .31* .21  .27** .26 .30* 
  In other public places .07 .08 .05  .31** .19 .45** 

Mean |r| .12 .16 .12  .24* .18 .31* 
Activities        
  Music on .03 -.15 .17  .05 .01 .08 
  TV on  -.09 -.09 -.11  -.42** -.36** -.51** 
  On computer -.11 -.17 -.04  .11 -.01 .29* 
  Reading .13 .16 .10  .11 .18 .04 
  Working at a job .06 -.12 .19  .13 .03 .23 
  Eating .17 .19 .13  .06 .07 .05 
  In class -.03 .12 -.15  .26** .24 .30* 
  Entertainment .08 .17 -.16  -.18 -.26 -.10 
  Socializing .03 -.05 .11  .05 .04 .07 

Mean |r| .08 .14 .13  .16 .14 .19 
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Appendix C5 (continued) 
 

 Openness to Experience 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Moods        
  Laughing .03 -.05 .12  -.07 -.04 -.08 
  Singing .11 .14 .07  .10 .05 .14 
  Crying -.08 --- -.09  -.01 --- .01 
  Arguing -.08 .08 -.15  -.05 -.06 -.04 
  Sighing -.05 -.09 -.04  .07 .20 -.06 

Mean |r| .07 .09 .09  .06 .09 .07 
Language use        
  Sampled raw word count .06 -.03 .13  .20* .18 .21 
  Words of more then 6 letters .03 -.07 .12  .24* .32* .14 
  First-person singular pronouns -.08 -.12 .01  -.17 -.16 -.17 
  First-person plural pronouns -.01 .03 -.06  .05 .06 .02 
  Total second person pronouns .01 .14 -.13  -.17 -.11 -.25 
  Total third-person pronouns -.28** -.14 -.36*  -.17 -.08 -.23 
  Negations -.05 .00 -.10  -.03 -.01 -.05 
  Articles .10 -.14 .24  .14 .04 .22 
  Prepositions -.08 -.13 -.05  .17 -.01 .34* 
  Swear words .06 .02 .05  -.17 -.32* -.03 
  Nonfluencies .17 .20 .14  .06 .08 .03 
  Filler words -.08 -.09 -.03  .01 .28* -.19 
  Positive emotions .08 .02 .13  .11 -.06 .24 
  Negative emotions .10 .08 .11  -.11 -.27 .12 
  Causation -.23* -.15 -.29*  .00 .17 -.14 
  Insight  .05 .02 .09  .32** .41** .26 
  Discrepancies -.09 -.21 .01  .23* .09 .37** 
  Tentative .05 .16 -.07  .30** .35* .25 
  Social processes -.21* -.06 -.29*  -.31** -.26 -.35* 
  Past tense -.26** -.19 -.30*  -.31** -.34* -.32* 
  Present tense .10 .11 .08  .16 -.02 .30* 
  Inclusive -.09 -.08 -.08  .04 -.04 .14 
  Exclusive .04 .10 -.03  .19 .13 .24 

Mean |r| .10 .10 .13  .16 .17 .21 
 
Note: * p ≤ .05 (two-tailed), ** p ≤ .01 (two-tailed); mean |r|s were calculated from the 
absolute values of the correlations using Fisher’s r-to-z formula; self-reported Openness 
to Experience reflects the participants score on the BFI; judge-reported Openness to 
Experience reflects judges’ assessment of participants on the BFI; nmale = 49; nfemale = 47. 
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Appendix C6: Behavioral Manifestation of Depression in Students’ 
Daily Social Lives and Observers’ Use of Various Social Life Cues in 

Judging Students’ Depression 

 Depression 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Interactions        
  Alone -.03 -.07 .00  .60** .69** .48** 
  Talking -.05 -.02 -.08  -.52** -.70** -.31* 
    % dyadic conversations -.06 -.18 .07  -.01 .09 -.19 
    % group conversations .17 .22 .16  -.32** -.25 -.32* 
    % phone conversations -.14 -.09 -.20  .41** .31* .42** 
    % self-talk -.04 -.07 -.02  .14 .12 .18 
    % same-sex conversations .03 -.02 .08  -.14 -.10 -.12 
        dyadic -.02 -.13 .07  .01 .08 -.06 
        group  .08 .12 .07  -.23* -.21 -.20 
    % opposite-sex conversations -.07 -.05 -.08  .14 .21 .05 
        dyadic -.10 -.05 -.14  .16 .24 .06 
        group  .07 -.02 .14  -.02 -.07 -.01 
    % mixed-sex conversations .07 .20 -.08  -.09 -.03 -.09 

Mean |r| .07 .10 .09  .23* .26 .20 
Locations        
  Inside apartment .03 -.07 .12  .16 .07 .23 
  Outdoors .12 .42** -.14  -.24* -.24 -.24 
  In transit .06 .14 .00  -.08 -.25 .01 
  In restaurant/bar/coffeeshop .11 .02 .16  -.22* -.44** -.11 
  In other public places -.08 -.08 -.07  -.04 .10 -.16 

Mean |r| .08 .15 .10  .15 .23 .15 
Activities        
  Music on .25* .12 .36*  -.01 -.11 .10 
  TV on  -.08 -.03 -.12  .15 .08 .26 
  On computer -.07 -.02 -.13  .06 .05 .05 
  Reading .16 -.14 .44**  .10 .33* -.12 
  Working at a job .05 -.07 .14  -.04 -.05 -.04 
  Eating -.06 -.04 -.09  -.19 -.17 -.19 
  In class -.04 .09 -.18  .05 .18 -.14 
  Entertainment -.01 .04 -.11  -.21* -.23 -.08 
  Socializing .11 .24 -.06  -.35** -.43** -.22 

Mean |r| .09 .09 .19  .13 .18 .14 
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Appendix C6 (continued) 
 

 Depression 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 96 males females   N = 96 males females  

Moods        
  Laughing -.02 .04 -.07  -.40** -.43** -.44** 
  Singing -.11 -.32* .10  -.07 -.16 .05 
  Crying .04 --- .05  .19 --- .21 
  Arguing -.02 -.04 -.01  .19 -.28* .43** 
  Sighing -.02 .03 -.06  -.21* -.36** -.08 

Mean |r| .04 .11 .06  .22* .31* .25 
Language use        
  Sampled raw word count -.12 -.05 -.19  -.48** -.61** -.35* 
  Words of more then 6 letters .04 .21 -.12  .00 .16 -.17 
  First-person singular pronouns .20* .16 .25  .17 .19 .03 
  First-person plural pronouns -.01 -.01 -.01  -.06 -.22 .17 
  Total second person pronouns .07 .08 .06  .13 .22 .11 
  Total third-person pronouns -.15 -.01 -.26  -.07 -.29* .00 
  Negations -.03 -.03 -.03  .10 .06 .16 
  Articles -.17 -.19 -.17  -.09 -.10 .01 
  Prepositions .11 .22 .02  .13 .21 .06 
  Swear words .05 .00 .28  -.26** -.25 -.14 
  Nonfluencies -.10 -.25 .08  .00 .07 -.03 
  Filler words .13 .09 .17  .05 .06 -.09 
  Positive emotions .00 .06 -.04  -.10 -.27 -.05 
  Negative emotions .12 .02 .34*  -.26** -.26 -.17 
  Causation .02 .30* -.21  .24* .27 .17 
  Insight  .14 .36** -.06  -.05 .15 -.28 
  Discrepancies -.01 .06 -.07  -.09 -.05 -.17 
  Tentative .02 -.08 .15  -.12 .02 -.29* 
  Social processes -.09 .01 -.16  .04 -.17 .14 
  Past tense .10 .11 .10  .12 -.18 .21 
  Present tense .13 .26 .04  .00 .22 -.10 
  Inclusive -.07 .15 -.28  .09 .28* -.16 
  Exclusive -.13 .09 -.30*  -.14 .01 -.21 

Mean |r| .09 .12 .15  .12 .19 .14 
 
Note: * p ≤ .05 (two-tailed), ** p ≤ .01 (two-tailed); mean |r|s were calculated from the 
absolute values of the correlations using Fisher’s r-to-z formula; self-reported depression 
reflects the participants score on the BDI; judge-reported depression is based on a single-
item assessment; nmale = 49; nfemale = 47. 
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Appendix C7: Behavioral Manifestation of Self-Esteem in Students’ 
Daily Social Lives and Observers’ Use of Various Social Life Cues in 

Judging Students’ Self-Esteem 

 Self-esteem 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 78 males females   N = 78 males females  

Interactions        
  Alone -.22* -.17 -.25  -.58** -.64** -.53** 
  Talking .22* .21 .22  .49** .58** .40** 
    % dyadic conversations -.04 .16 -.27  .06 .07 .07 
    % group conversations .04 -.17 .25  .24* .10 .36* 
    % phone conversations -.04 .00 -.02  -.36** -.30 -.39* 
    % self-talk .11 .03 .18  -.12 -.05 -.18 
    % same-sex conversations .05 .16 -.09  .01 .03 -.02 
        dyadic -.03 .20 -.23  -.08 -.06 -.09 
        group  .12 -.03 .35*  .15 .12 .17 
    % opposite-sex conversations .03 -.15 .19  -.03 -.07 .01 
        dyadic .02 -.15 .19  -.02 -.06 .02 
        group  .03 -.01 .08  -.04 -.05 -.03 
    % mixed-sex conversations -.11 -.21 -.01  .10 .00 .18 

Mean |r| .08 .13 .18  .19 .18 .20 
Locations        
  Inside apartment -.16 -.04 -.28  -.06 .01 -.10 
  Outdoors -.08 -.30 .09  .02 -.02 .04 
  In transit .04 -.04 .12  .15 .18 .14 
  In restaurant/bar/coffeeshop .04 .04 .05  .11 .49** -.04 
  In other public places .18 .11 .25  -.01 -.12 .06 

Mean |r| .10 .11 .16  .07 .17 .08 
Activities        
  Music on -.20 -.17 -.22  .03 .10 -.01 
  TV on  -.15 -.18 -.15  -.12 -.07 -.19 
  On computer -.01 .15 -.25  -.09 -.14 -.04 
  Reading -.03 .05 -.12  -.13 -.33* .03 
  Working at a job .12 .14 .11  .02 .15 -.08 
  Eating -.08 -.15 -.02  .11 .17 .05 
  In class .02 .00 .06  -.24* -.30 -.18 
  Entertainment .02 -.08 .20  .25* .25 .27 
  Socializing .00 -.06 .07  .31** .31 .31 

Mean |r| .07 .11 .13  .14 .20 .13 
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Appendix C7 (continued) 
 

 Self-esteem 
 Behavioral manifestation  

(Cue validity) 
 Observers’ impressions  

(Cue utilization) 
SECSI/ LIWC categories N = 78 males females   N = 78 males females  

Moods        
  Laughing .05 .02 .09  .32** .30 .38* 
  Singing .12 .25 -.03  .04 .18 -.07 
  Crying .08 --- .16  .04 --- .09 
  Arguing -.02 .19 -.09  -.17 .20 -.30 
  Sighing .03 .04 .01  .02 .09 -.03 

Mean |r| .06 .13 .08  .12 .19 .18 
Language use        
  Sampled raw word count .38** .29 .48**  .55** .64** .50** 
  Words of more then 6 letters .04 -.09 .19  .08 -.08 .22 
  First-person singular pronouns -.20 -.18 -.19  -.01 -.08 .12 
  First-person plural pronouns .07 .13 -.02  .03 .09 -.04 
  Total second person pronouns -.09 -.15 -.07  -.11 -.19 -.07 
  Total third-person pronouns -.04 .08 -.11  .14 .38* .02 
  Negations -.19 -.07 -.32*  -.05 -.13 .00 
  Articles .15 .12 .13  -.02 .02 -.10 
  Prepositions .08 -.06 .22  -.12 -.14 -.12 
  Swear words -.01 -.03 -.14  .21 .20 .28 
  Nonfluencies .21 .31 .07  .02 .06 -.03 
  Filler words -.05 -.05 .01  -.08 -.03 -.07 
  Positive emotions -.11 -.05 -.14  .20 .43** .11 
  Negative emotions -.14 -.13 -.26  .22 .20 .24 
  Causation -.13 -.14 -.11  -.14 -.30 .00 
  Insight  -.10 -.32* .12  -.02 -.24 .16 
  Discrepancies .17 .00 .34*  .05 -.08 .15 
  Tentative .09 .19 -.06  .06 .02 .10 
  Social processes -.08 .04 -.16  -.04 .05 -.09 
  Past tense -.27* -.08 -.38*  -.01 .16 -.06 
  Present tense -.10 -.39** .08  -.03 -.22 .06 
  Inclusive .05 -.26 .38*  .05 -.18 .26 
  Exclusive .07 -.17 .27  .14 .05 .17 

Mean |r| .12 .15 .19  .11 .18 .13 
 
Note: * p ≤ .05 (two-tailed), ** p ≤ .01 (two-tailed); mean |r|s were calculated from the 
absolute values of the correlations using Fisher’s r-to-z formula; self-reported self-esteem 
reflects the participants score on the Rosenberg Self-Esteem Scale; judge-reported self-
esteem is based on a single-item assessment; nmale = 39; nfemale = 39
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