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Abstract

Extraversion is robustly correlated with positaféect, but the reasons for this correlation
remain unclear. One possibility is that extravartd introverts both enjoy interacting with
others, but extraverts do so more frequently. Aeopwossibility is that extraverts enjoy social
interactions more. Both hypotheses were testedjubm Day Reconstruction Method. Subjects
reported on interactions with others and positiech experienced during all of the episodes
from a single day. Results were consistent withfitisé hypothesis: the relation between
extraversion and positive affect was partially nagelil by extraverts’ greater social participation.
The findings support a transactional approach tegulity, in which traits like extraversion are

seen as styles of actively engaging with the envirent.
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Extraversion and Positive Affect:
A Day Reconstruction Study of Person-Environmemngactions

The life of an extravert contains, on average, nmaepiness than that of an introvért.
The correlation between extraversion and positifecareplicates across measures and methods
(Lucas & Fujita, 2000), and is so robust that stwaree proposed that a tendency to experience
positive affect is one of the defining featureegtraversion (Watson & Clark, 1997). Yet in
spite of the ubiquity of this finding, the explaioat for it is not entirely clear. Why are extravert
happier?

One way of trying to understand why extravertstagpier than introverts is to study the
ways that people engage with the world throughgeenvironment transactiori3roactive
transactions involve processes like situation selection andificadion, in which individuals
choose or alter the situations in which they |Reactive transactions involve processes wherein
two different people experience the same situatiaifferent ways. In the study reported here,
we examined whether proactive and reactive tramsectan help explain the relation between
extraversion and positive affect. Specifically, @@mined whether extraverts are happier
because they participate in more social interastionbecause they derive more enjoyment from
social interactions.

Extraversion and Social Participation

One proposed function of personality traits i thay cause different individuals to
select different situations or to modify the sitaas in which they find themselves (Ickes,
Snyder, & Garcia, 1997). According to thaeial participation hypothesis, such proactive
transactions could explain why extraverts have dridévels of positive affect: extraverts

participate in social interactions more than inéns, either by seeking out situations where they



Extraversion and Positive Affect 4

can interact or by eliciting social interactionssituations where an introvert might not do so
(e.g., chatting with a classmate rather than gittjaietly before class starts). Social participatio
in turn, is hypothesized to lead to greater lewélsositive affect (Argyle & Lu, 1990; Clark &
Watson, 1988). Social participation would therefoeea mediator between extraversion and
positive affect. This hypothesis assumes that brtlaverts and introverts enjoy social
interactions more than nonsocial situations (thauggnecessarily to the same degree).

The evidence that extraverts have more socialaotens in their daily lives is mixed,
with some studies showing an effect (Argyle & LA90) and others not able to find any
differences between extraverts and introverts (Bigbarsen, & Emmons, 1984; Pavot, Diener,
& Fuijita, 1990). One plausible reason for the mixesults is that the effect may be small and
thus difficult to detect. Evidence for the secoindt in the social participation hypothesis is more
consistent: several studies have shown that sparéitipation is generally related to greater
positive affect (Clark & Watson, 1988).

Extraversion and Social Reactivity

Another possibility is theocial reactivity hypothesis. According to this hypothesis,
extraverts derive more enjoyment from interactintpwthers than do introverts. Thus, one
would expect differences in positive affect betwseanial and nonsocial events to be larger for
extraverts than for introverts. Because most pegpéad at least part of each day interacting
with others, these differences in social reactiwtyld result in a net higher level of positive
affect for an extravert over the course of an ayeday.

Some evidence suggests that extraverts derive mejalyfrom being the object of others’
attention: Ashton et al. (2002) presented datahitkva social attention scale loaded higher on a

common extraversion factor than either reward $®itgior social interactions. In the present
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study, we examine a related but somewhat broadsioveof this hypothesis: whether extraverts
experience more positive affect as a function afigp@volved in social interactions.
Overview of the Present Sudy

The present study tested two hypotheses abouinthedtween extraversion and positive
affect. We tested these hypotheses using the DegrRe&uction Method (DRM; Kahneman,
Krueger, Schkade, Schwarz, & Stone, 2004). The DRMmoment-based assessment method
in which participants reconstruct an entire daynfwaking until bedtime. For each episode from
the previous day, participants reported whethey tirere interacting with others, as well as their
positive affect. Thus, we were able to examine waieéxtraverts participated in more social
interactions than introverts, as well as whethéraeerts had different affective responses to
social interactions.

Method

Participants

The participants werd = 110 college students (69% female) who compldtedtudy
for credit in introductory psychology and lingucsticourses. Ages ranged from 18 to 55, with a
median of 19. The ethnic and racial compositiothefsample was similar to the university from
which participants came: 11% identified as Asiafacific Islander, 2% Black, 5% Hispanic,
76% White, and 6% multiple or other.
Procedure

The procedure for this study was closely modelethe original DRM procedure
reported by Kahneman et al. (2004). Each participampleted four packets in order, and did
not know what was in upcoming packets. Packet 1glwvas not analyzed for the current

report, contained a few brief questions aboutdd#sfaction. For Packet 2, participants
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generated a record of the previous 8ayey were instructed to think carefully about gweing
they did from waking up until going to sleep, thiiwnide the day into discrete episodes and name
each one (e.g., “commuting to work” or “at lunchFpr Packet 3, participants completed a
detailed report for each of the episodes identifreBacket 2, including questions about social
interactions and about positive affect. Participamere initially given 20 blank episode reports,
and extras were provided to those who needed tBeerall, participants completed an average
of 13 episode reports (SD = 4, range from 6 to &&ulting in a total of 1,480 observations in
the dataset. Packet 4, the final packet, contamdididual difference questionnaires (including
the extraversion scale) as well as demographictipmss

The DRM was designed by Kahneman et al. (2004)itomize retrospection biases,
similar to an experience-sampling design. Globmbspective reports can be biased by implicit
theories and beliefs, so investigators often taralbor-intensive and costly experience-sampling
designs when they wish to minimize such biasesli@tXim-Prieto, & Diener, 2003).
Although the DRM procedure is technically retrodpes; it is different from global
retrospective reports in that it requires partioiggao summon up specific and recent episodic
memories, which should promote accuracy (Robinsd@de, 2002). The DRM is a new
procedure, but initial evidence has suggestedtimeffective in this regard (Kahneman et al.,
2004). Because the DRM covers a full day, it cana a variety of different situations and
events for each subject.

Moment-based methods like the DRM may be espga@alpropriate for studying
extraversion and positive affect. In a meta-analylsicas and Fujita (2000) found that
correlations between extraversion and positivecaffeere generally lower when positive affect

was measured with aggregated moment-based repbeg.suggested that global retrospective



Extraversion and Positive Affect 7

reports of positive affect may share method vaeanith extraversion scales. Reliance on
nonoverlapping methods for different variables (sas global assessments of extraversion
versus moment-based reports of positive affect)ldvauoid inflation of effects due to shared
method variance.

Measures

Extraversion. Extraversion was measured with the extraversitascale of the Big Five
Inventory (John & Srivastava, 1999). Sample itenadude “Is talkative” and “Is reserved”
(reverse-scored). Participants indicated how wathatem described them on a scale from 1
(strongly disagree) to 5 trongly agree). To facilitate interpretation, scores were transfed to
Percent of Maximum Possible (POMP) metric (Coheshe, Aiken, & West, 1999). The
POMP transformation gives a scale a theoreticgjedrom 0 to 100, making unstandardized
statistics (like coefficients from multilevel modgimore intuitively interpretable. Standardized
and inferential statistics are unaffected by POKIAgformation. The sample mean was 58.9; SD
= 21.4. The scale showed good reliability; alph88&:

Positive affect. Participants rated their positive affect duringheapisode with the items
“Happy” and “Enjoying myself.” These items wereadton a scale from Ot at all) to 6 {ery
much). We combined these two items into a positiveafé®mposite by averaging them
together and transforming the average to POMP mdthie sample mean was 59.7, the
between-subjects standard deviation was 15.0,lendithin-subjects standard deviation was
23.2. The between-subjects alpha was .96, andithewsubjects alpha was .84.

Social interactions. For each episode, participants were asked, “Wewdnteracting
with anyone (including on the phone, emalil, tekiitc etc.)?” The three responses options were:

not interacting socially (32% of all episodes)egimtcting with 1 other person (24%), or
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interacting with multiple others (43%). We coded tesponse categories [0, 1, 2] and
transformed them to POMP metric for analy$@se mean of the POMP-transformed variable
was 56.03. The between-subjects standard deviatisnl4.1, and the within-subjects standard
deviation was 40.4.
Results

We report the results in three sections. Firstrep®rt analyses replicating the commonly
reported finding that extraversion is related tsifyee affect. Second, we report tests of the
social participation hypothesis. Third, we repests of the social reactivity hypotheses. Because
of the nested data structure (multiple episodetedasithin each participant), all hypotheses
were tested using multilevel models.
Extraversion and Positive Affect

We expected extraversion to be positively assediatith positive affect. To test this
hypothesis, we estimated a multilevel model witkippee affect (PA) as the dependent variable
and extraversion (EXT) as a level-2 predictor:

PA = Boi + Ijj

Boi =7Y00 + Yo1EXT; + u

The results from this analysis are shown as MadelTable 1. The effect of extraversion
was significanty = 0.15,p < .05, indicating that extraverts felt more pastaffect over the
course of their day.
The Social Participation Hypothesis

The social participation hypothesis states thaaerrts have greater positive affect
because they have more social interaction, whic¢hrim produces positive affect. In statistical

terms, social participation is said to mediatedfiect of extraversion on positive affect. To test
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this hypothesis, we followed standard inferentiaps to establish mediation (Baron & Kenny,
1986). In the previous section, we establishedaktittiversion is associated with positive affect.
The remaining steps in establishing mediation ashbw that extraversion is associated with
social interaction, and that social interactioassociated with positive affect when extraversion
is controlled.

Did extraverts have greater social participation? To test whether extraverts had greater
social interaction, we ran a multilevel model wstbcial interaction as the dependent variable,
and extraversion as a level-2 predictor. The resflthis analysis, shown as Model 2 in Table 1,
indicated that extraversion was a significant prdtiof social interaction; = 0.16,p < .05.

Did people feel more positive affect during social interactions? To test whether social
interaction leads to positive affect, we ran a el model with positive affect as the
dependent variable, social interaction as a leyaletlictor, and extraversion as a level-2
predictor. The results of this analysis, shown aslél 3 in Table 1, indicated that individuals
felt more positive affect during social interactigre 0.10,p < .05. The effect of extraversion
was not reduced to zero after social interactios Wwaoduced into the model,= 0.13,p < .10.
This constituted a 17% reduction in the effect ead consistent with partial but not total
mediation’

The Social Reactivity Hypothesis

According to the social reactivity hypothesis,raxerts derive more pleasure than
introverts from interacting with others. In the yims analysis, we found that for an average
subject, social interaction was associated withtpesaffect; but according to the social
reactivity hypothesis, that effect should be lafgerextraverts than for introverts (i.e.,

extraversion should statistically interact with gueial interactions variable). To test this
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hypothesis, we estimated a multilevel model in \utpositive affect was predicted by social
interactions (at level 1), extraversion (at levglaghd their cross-level interaction. This statsiti
interaction term tested the social reactivity hyyasis. As shown in Model 4 of Table 1, the
statistical interaction was very near zero. Theavaconfidence interval indicates that it is
unlikely that we simply failed to detect an effecie to low statistical power. Furthermore, when
we plotted the data (Figure 1), there did not appeeae a non-significant trend. Thus, we found
no support for the social reactivity hypothesis.
Discussion

We tested two possible explanations for why exdresvhave greater positive affect. We
found evidence in favor of social participationcist interactions partially mediated the relation
between extraversion and positive affect. Extravand introverts both enjoy participating in
social interactions, but extraverts socially p@oate more.
Potential and Limitations of the DRM

The DRM, a relatively new research method, produmement-based reports, similar to
an experience sampling design. The results we fawerd consistent with what Lucas and Fujita
(2000) found in their meta-analysis of experienaeygling studies. The DRM is technically
retrospective, but it was designed to minimizeagtection biases, and preliminary evidence
suggests it may be successful in doing so. Howegewith any new method, some caution is
warranted. The design had other limitations. We @askessed one weekday per participant.
These weekdays contained considerable within-stubg@bility in social participation and
positive affect; but a traditional experience-sangpbesign with more events per person and

coverage of multiple days (including weekends) wicwdve enhanced generalizability.
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Relatedly, our participants were all college studemd nearly all were young adults; future
research could benefit from examining other poporet
Considering Causality

Tests of both hypotheses assumed that extravassaausally prior to other variables,
and that positive affect is a response to socidigyaation rather than an antecedent of it. The
first assumption, we think, is not unreasonabltcalgh social environments may affect
personality traits (e.g., Fraley & Roberts, 2008y&stava, John, Gosling, & Potter, 2003), they
probably do so at developmental timescales, anld sfiects would be unlikely to confound the
present results. The second assumption is more bparever: perhaps the apparent effect of
social participation on positive affect was reallye to extraverts feeling generally happier,
which motivated them to socialize. To address pbissibility, we re-ran the mediation model
depicted in Figure 1 while controlling for laggedistive affect from the previous episode. The
effect of social participation on positive affecasvstill significant, suggesting that prior postiv
affect was not a confound. Nevertheless, it is issflule to make airtight causal inferences in a
nonexperimental design, and thus we cannot contpletk out alternative models.
Making Sense of Social Participation and Social Reactivity

In the real world, situations are not randomlyigrssd. Evidence for the social
participation hypothesis fits with a general prpieithat personality is an important factor in
determining which situations an individual will end in (Ickes et al., 1997). Proactive
transactions undermine the logic of comparing haig “versus” situations affect feelings or
behavior; rather, situations are selected or medlifiy individuals on the basis of their traits.
Specifically, our findings indicated that one adp#extraversion is a tendency to seek or

initiate contact with others. The modest effecesiray help explain why previous studies have
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not found this effect consistently. Introverts’ dagontained nearly as much social interaction as
those of extraverts; presumably a variety of otdwentextual and personal factors are important
determinants of social participation.

The present results indicate that greater soaidigipation is one reason why extraverts
are happier. However, it is important to recognimg the data only supported partial mediation:
social participation explained about 17% of thalteffect. Extraverts’ greater happiness
probably has multiple explanations. Although we wmiod find effects of social reactivity, other
kinds of reactivity (such as to rewarding stimafixy also be important (Derryberry & Reed,
1994).

Extraverts and introverts had similar affectivep@enses to social interaction; so why did
extraverts socially interact more? Extraverts aoeenassertive (John & Srivastava, 1999), so
one possibility is that they are more active iresehg or altering their situations. Another
possibility is that introverts prefer activitiesatrelicit different emotions. We defined and
measured positive affect with high-arousal posiéwations, consistent with previous studies of
extraversion. However, some recent evidence sugtfest introverts value pleasant but low-
arousal affective states likkalm andrelaxed (Tsai, Knutson, & Fung, 2006). Future studies
might benefit from identifying situations that éliow-arousal emotions, and examining
whether introverts select those situations in éésocial participation.

Extraversion and Person-Environment Transactions

A broader goal of this study was to expand onriq@ortance of person-environment
transactions in explaining personality traits. Bactional accounts of traits differ markedly from
basic-tendency accounts. In basic-tendency accauwaits are conceived as stable behavioral

“set points” to which individuals return after brenvironmental perturbations (Fraley &
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Roberts, 2005). By contrast, transactional accoexp$ain traits as styles of engaging with and
responding to the world; transactions are thusistarg with findings that traits change and
develop over the long term (Fraley & Roberts, 2(®#vastava et al., 2003). The findings of this
study indicate that extraverts engage in proadtasesactions with their social environments.
Extraverts’ lives have a different distributionssfuations than introverts’ lives, and an
understanding of such environmental differencespgortant for a full understanding of what

extraversion is.
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Footnote

1. In this manuscript, extraversion is concepagaliand measured as a continuous
dimension, not a dichotomous classification. Ferghke of brevity, however, we use the terms
“extravert” and “introvert” to refer to individualsho are relatively high or low on the
dimension of extraversion.

2. All participants were run on a Tuesday or THaysso that they were always reporting
on a weekday.

3. We also ran analyses in which we treated sotalactions as a categorical variable
(alone vs. with others), using multilevel logisticalyses when social interaction was the
dependent variable. The multilevel logistic anatypeduced the same substantive results.

4. Results of Sobel and bootstrap tests were stemgiwith mediation as well. They
indicated that the compound mediated path (i.emfextraversion to social participation to

positive affect) was significantly different fronero.
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Table 1

Multilevel Models of Positive Affect, Extraversion, and Social Participation

Variable Effect SE 95% CI t

Model 1 (DV: Positive Affect)

Extraversion 0.15 0.07 [0.01, 0.29] 2.12*

Model 2 (DV: Saocial Participation)

Extraversion 0.16 0.08 [0.00, 0.31] 1.98*

Model 3 (DV: Positive Affect)

Extraversion 0.13 0.07 [-0.01, 0.26] 1.82t

Social 0.10 0.02 [0.06, 0.13] 5.27*
Participation

Model 4 (DV: Positive Affect)

Extraversion 0.13 0.07 [-0.01, 0.27] 1.86t
Social Participation 0.10 0.02 [0.06, 0.13] 5.28*
Extraversion X -0.00 0.00 [-0.002, 0.001] -0.41

Social Participation

Note. N = 110. CI = confidence interval; DV = dependeniafale. Extraversion and social
participation were centered around their grand mean

tp<.10; *p<.05.
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Figure Caption
Figure 1. Positive affect as a function of social participatand the individual’'s
extraversion. High and low extraversion are caledlaas +1 standard deviation from the sample

mean.
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