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In what ways do the online behaviors of wizards and ogres map to players’ actual leadership status in the
offline world? What can we learn from players’ experience in Massively Multiplayer Online games
(MMOGs) to advance our understanding of leadership, especially leadership in online settings (E-leader-
ship)? As part of a larger agenda in the emerging field of empirically testing the ‘‘mapping’’ between the
online and offline worlds, this study aims to tackle a central issue in the E-leadership literature: how have
technology and technology mediated communications transformed leadership-diagnostic traits and
behaviors? To answer this question, we surveyed over 18,000 players of a popular MMOG and also col-
lected behavioral data of a subset of survey respondents over a four-month period. Motivated by leader-
ship theories, we examined the connection between respondents’ offline leadership status and their
in-game relationship-oriented and task-related-behaviors. Our results indicate that individuals’ relation-
ship-oriented behaviors in the virtual world are particularly relevant to players’ leadership status in
voluntary organizations, while their task-oriented behaviors are marginally linked to offline leadership
status in voluntary organizations, but not in companies.

� 2014 Elsevier Ltd. All rights reserved.
1. Introduction

With more and more transactions happening online and virtual
teams becoming pervasive in the working space, both leadership
practice and scholarship demand changes to adapt to the digital
era (Avolio, Kahai, & Dodge, 2000). One approach to advance lead-
ership in virtual contexts or E-leadership research and practice is
to identify behaviors in the virtual space which can correspond-
ingly enhance individuals’ offline leadership competence (Reeves,
Malone, & Driscoll, 2008). In this way, people can gain desirable
leadership skills and associated technical expertise through train-
ing in virtual spaces. Indeed, experiential learning and training in
virtual world aiming to advance leadership has attracted more
and more research interests (Lisk, Kaplancali, & Riggio, 2012;
Lopes, Fialho, Cunha, & Niveiros, 2013; Reeves et al., 2008). To con-
tribute to this practical need and scholarly trend, our study pro-
poses to test its core premise: can we draw meaningful
connections between people’s virtual behaviors and their offline
attributes? Using the ‘‘mapping’’ principle as our theoretical
guidance (Williams, 2010), the current study explores the parallel
comparison between people’s behaviors in Massively Multiplayer
Online games (MMOGs) and their offline leadership status.

Broadly defined, MMOGs depict persistent and immersive
graphical environments where participants may engage in social,
transactional and gaming activities via on-screen characters
known as ‘‘avatars’’ (Castronova, 2005; Williams, Yee, & Caplan,
2008). They are a significant genre of online activities, with an esti-
mated 50 million players in the United States in 2012, and 400 mil-
lion across the globe (Petitte, 2012). One of the defining features of
MMOG is its social nature – collaborative play in teams and guilds
across geographical, temporal and cultural boundaries is often crit-
ical to game advancement and enjoyment (Cole & Griffiths, 2007;
Wu, Wang, & Tsai, 2010). Scholars have argued that, despite
MMOGs’ differences in goals, themes, and user populations, the so-
cial, behavioral and economic behaviors within them may abide
the same rules and patterns found in the offline world (Bainbridge,
2007; Castronova et al., 2009; Zhong, 2011). An emerging stream of
empirical studies start to focus on the degree to which specific
dimensions of virtual worlds may present parallels to those of
the offline world, and further, how behaviors and skills observed
in virtual worlds are indicative of the same traits and behaviors off-
line (Williams, 2010).
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In what ways do the online behaviors of wizards and ogres map
to players’ actual leadership status in the offline world? What can
we learn from players’ experience in MMOGs to advance our
understanding of leadership, especially E-leadership? These ques-
tions are part of a larger agenda in the emerging field empirically
testing the ‘‘mapping’’ between the online and offline worlds
(Williams, 2010; Williams, Contractor, Poole, Srivastava, & Cai,
2011). They tackle a central issue in the E-leadership literature:
how technology and technology mediated communication have
transformed leadership-diagnostic traits and behaviors for individ-
uals and organizations (Avolio, Walumbwa, & Weber, 2009; Avolio
et al., 2000). To answer them, we surveyed over 18,000 players of a
popular MMOG and also collected matched behavioral data of a
subset of survey respondents over a four-month period. Our re-
sults, from both the survey responses and a subset of respondents’
in-game behaviors, indicate that individuals’ relationship-oriented
behaviors in the virtual world are particularly relevant to leader-
ship in voluntary organizations, while their task-oriented
behaviors are marginally linked to offline leadership status in
voluntary organizations, but not in companies.

We begin with a brief review of the leadership literature and
identify the important predictors of leadership in the offline world.
We then introduce the corresponding mechanisms and behaviors
commonly observed in MMOGs, and propose hypotheses concern-
ing relations between players’ virtual behaviors and their leader-
ship status in offline world. Next, we describe the study setting,
our survey and behavioral datasets, and the results of our analysis.
We conclude with a discussion of limitations of the current study
and future research directions.
2. Conceptual framework and hypotheses development

2.1. Leadership: A brief review

Leadership is one of the most studied subjects in the social sci-
ences (Avolio et al., 2009; Bass, 1985; Derue, Nahrgang, Wellman,
& Humphrey, 2011). An extensive review would exceed the current
study’s scope, so here we briefly outline important milestones in
leadership research related to our study, and then specifically focus
on what observable attributes related to offline leadership status
can be identified in virtual contexts. We also discuss how ‘‘map-
ping’’ virtual behaviors with offline world leadership can contrib-
ute to future leadership research.

Earlier attempts to understand leadership began with the ques-
tion: are leaders born to be leaders? Scholars tried to answer this
question by examining heritable leadership qualities within influ-
ential families (Galton, 1869), which originated the trait paradigm
of leadership research. The trait paradigm contributes to leader-
ship scholarship by effectively identifying potential leaders to in-
vest in, e.g., select suitable candidates for training. Subsequent
research has shown that capable leaders often possess distinctive
individual characteristics, including certain demographic traits,
intelligence, and personality traits (Eagly, Karau, & Makhijani,
1995). Despite its merits, the trait approach has been criticized
for failing to take leader behaviors and the context in which lead-
ership functions into consideration (Mann, 1959; Stogdill, 1948).

By contrast, the behavioral view posits that, instead of natural
traits, effective leaders should be defined as a set of observable
activities or categorized to broad leadership styles. In other words,
leaders are ‘‘not born, but made’’. The behavioral paradigm has
gained considerable scholarly attention due to its promising poten-
tial to provide intervention for leadership development. Several
important examples of the behavioral approach include Blake
and Mouton’s (1964) managerial grid model and transactional
versus transformational leadership classification (Bass, 1985).
Specifically, transactional leadership is a type of leadership style
in which leaders tend to be goal-driven, and they manage teams
through exchanging rewards and punishments with followers
depending on their job performance (Bass, Avolio, Jung, & Berson,
2003). Conversely, transformational leaders attend to followers’
individual needs and provide followers inspiring visions (Bass,
1985). In a broad stroke, transactional leaders tend to exhibit
task-oriented behaviors, and transformational leaders oftentimes
show relationship-oriented behaviors.

To further develop leadership scholarship, researchers realized
that the behavioral paradigm paid inadequate attention to the
leadership context in which leadership functions (such as task
characteristics and the nature of organizations). Thus, the contin-
gency view emerged and holds that leadership effectiveness de-
pends on the specific context. For instance, Fiedler (1967)
suggested that the effectiveness of task-oriented and relation-
ship-oriented leadership styles is not universal, but is conditioned
on the specific situation. In other words, the contingency view has
started to synthesize the trait, behavioral, and situational ap-
proaches. Progressively, we see more and more attempts to inte-
grate previous leadership research (Derue et al., 2011) and
extend them in new contexts as part of the increasing demand
for E-leadership research (Avolio et al., 2000).

As organizations increasingly span their boundaries across mul-
tiple countries, more and more work has been done by virtual
teams. Subsequently, the question of how to lead these virtual
teams has become a critical but understudied area (Avolio et al.,
2000; Huang, Kahai, & Jestice, 2010; Malhotra, Majchrzak, & Ben-
son, 2007). Part of the reason for E-leadership’s significance is that
virtual leaders face elevated challenges such as different time
zones, restricted physical presence, and limited chance to build
trust and group solidarity (Kayworth & Leidner, 2002). Therefore,
scholars also suggest that traditional leadership building requires
considerable extension to be applied to virtual contexts (Zigurs,
2003).

Three points are worth highlighting from this brief review of
existing leadership scholarship. First, leadership can be learned
through effective intervention, such as training. Avolio and col-
leagues (Avolio, 2005) conducted a meta-analysis of 201 studies
and concluded that leadership interventions work, and their effects
did not differ between US and non-US samples. Second, the situa-
tion in which leadership is developed determines the specific effec-
tive leadership behaviors, traits, or their interactions (Porter &
McLaughlin, 2006). Thus, distinctive contexts require different
learning experience or training to develop effective leadership.
We cannot assume leadership skills identified in offline context
should be transferred to virtual leadership without any adjust-
ment. Third, given the increasing demand for E-leadership, leaders
need not only project and interpersonal management skills, but
also technical expertise to competently manage team members
and tasks through technology-mediated communications (Lisk
et al., 2012). In other words, technology competence, or fluent vir-
tual interactions have become important part of leadership skills.
Taken altogether, identifying activities or behaviors in virtual con-
texts that can help to develop individuals’ suitable leadership skills
can enormously benefit leadership scholarship in the digital era.
Accordingly, in the next section, we discuss why MMOGs can be
an excellent field for such an endeavor, and then, we discuss
why transactional and transformational leadership framework par-
ticularly suits our research agenda, which is followed by proposed
hypotheses.

2.2. MMOGs and leadership

MMOGs are high-fidelity two- or three-dimensional immersive
environments, which allow users to interact with the environment
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itself as well as other users via multiple communication channels
(Castronova, 2005; Williams et al., 2008). Compared to other digi-
tal media forms such as web forums, blogs or wikis, MMOGs pro-
vide more technological affordances, combining interactive
multimedia and user control to create an immersive environment
that mimics complex physical spaces. The social and collaborative
dimension of MMOGs is a central topic of MMOG-focused scholar-
ship, and has been studied from various angles, including the indi-
vidual goals and motivations to play MMOGs (Yee, 2006), the
socio-emotional and task communication among players (Pena &
Hancock, 2006), the dynamics of team formation (Huang et al.,
2009), the cultivation of bridging and the bonding social capital
(Shen, Monge, & Williams, 2012), emerging reward distribution
systems in group play (Malone, 2009), as well as the practices of
informal learning in user communities (Fields & Kafai, 2010).

Williams (2010) categorized MMOG-focused research into two
broad streams. The first simply attempts to understand the behav-
iors within MMOGs and the impact of these emerging spaces. The
second stream often compares virtual worlds against their offline,
‘‘real-world’’ counterparts, and explores (1) the validity of virtual
worlds as ‘‘petri dishes’’ to test social science theories, and (2)
the potential to use them as ‘‘training grounds’’ for skill develop-
ment. Indeed, empirical results of the latter have shown consider-
able promise in various fields. For example, teamwork practice in
virtual worlds has been found to be effective in training offline
world emergency department personnel working in a collaborative
fashion (Heinrichs, Youngblood, Harter, & Dev, 2008).

Still, the premise of using MMOGs as effective training grounds
is that the patterns of human behaviors in MMOGs have parallels
in the offline context. In terms of leadership, many argue that the
collaborative, complex, and distributed nature of MMOG gameplay
is strikingly similar to how work is done in contemporary organi-
zations (Jang & Ryu, 2011). A recent study by Reeves and associates
observed gameplay in World of Warcraft (WoW) and interviewed
many expert players to compare leadership in WoW with the Sloan
Leadership Model (SLM) (Ancona, Kochan, Scully, Van Maanen, &
Westney, 2005), which contains four dimensions, sensemaking,
inventing, relating and visioning, and concluded that these were
all found to be are important, in different degrees, for game leader-
ship (Reeves et al., 2008). In other words, there is initial evidence
suggesting that leadership in MMOGs could map to leadership in
the offline context.

Building on Reeves et al.’s work (Reeves et al., 2008), our study
aims to answer the following question using quantitative data: can
we draw connections between people’s behaviors in MMOGs and
their leadership status in offline context? The literature review
on leadership suggests that transactional and transformational
leadership (Bass, 1985) provides a useful framework. This frame-
work fits our research agenda well for two reasons. First, these
two types of leadership provide observable behaviors that scholars
can obtain in MMOGs correspondingly. To meet our research goal,
or validating the comparable relation between individuals’ virtual
activities and their offline leadership status, transactional and
transformational leadership can be employed to pinpoint what
activities we should focus in virtual worlds. Specifically, players’
task-oriented behaviors and relationship-oriented behaviors in
the virtual world are reasonably expected to parallel to their real
world behaviors, which correspond to these two distinctive leader-
ship styles. Thus, we expect:

H1. Individuals’ task-oriented behaviors in the virtual context will
be positively related to their offline leadership status.
H2. Individuals’ relationship-oriented behaviors in the virtual con-
text will be positively related to their offline leadership status.
Second, these two types of leadership are context sensitive as
well. For instance, Bass (1985) explained that ‘‘transformational
leadership is more likely to reflect social values and to emerge in
times of distress and change while transactional leadership is more
likely to be observed in a well-ordered society’’ (p. 154). Similarly,
Shamir and Howell (1999) argued that charismatic leadership
would be more dominant when organizational goals are consistent
with employees’ moral commitment. To support, Egri and Herman
(2000) found that transformational leadership is more well re-
ceived in non-profit environmental organizations than for-profit
organizations. De Hoogh et al. (2005) reported that in voluntary
organizations, leaders with high responsibility were favored more
than in for-profit organizations. Taken together, we reason:

H3. Individuals’ task-oriented behaviors will be a stronger predic-
tor for leadership status in companies than in voluntary
organizations.
H4. Individuals’ relationship-oriented behaviors will be a stronger
predictor for leadership status in voluntary organizations than in
companies.
3. Method

3.1. Study site

To test our hypotheses, we partnered with Kingsoft, a leading
digital game company in China, and collected data from its most
popular MMOG, Chevaliers’ Romance III (CR3). CR3 was launched
in 2009, and has since consistently ranked among the top three
most played MMOGs in the Chinese market, according to China
Game Weight Rank, a third party industry research service (CGWR.,
2013).

CR3 shares many similarities with mainstream MMOGs in the
West, such as WoW. It is a role-playing game about Kung Fu tradi-
tions set in ancient China, and allows players to choose from eight
character class archetypes, which have distinct and complemen-
tary skills and abilities, providing a basis for in-game collaboration.
Social interactions in CR3 may take the form of ad hoc groups, dya-
dic friendship, and guild systems. CR3 takes Player-versus-Player
(PvP) mode as the default, so that players are able to directly en-
gage other players (in addition to non-player characters) in
combat.

3.2. Participants and procedure

In partnership with KingSoft, we fielded a large-scale online
survey to CR3 players in late 2011. The survey was announced
on the official CR3 website, offering a virtual weapon desirable
for all character classes in exchange for participation. Voluntary
participants who self-identified as 18 years and above were direc-
ted to an external survey website. The survey took approximately
20 min to complete. No identifying information was collected. The
survey remained open for five weeks, collecting a total of 22,004
responses, among which 18,819 were usable and valid, and then
used in further analysis. Among the 18,819 respondents, 25% were
female, and the average age was 23.58 years.

We also obtained partial behavioral server logs of CR3 from
Kingsoft. The behavioral server log data recorded players’ in-game
behaviors covering a 4-month period from May to September 2010
(one year earlier than our survey data). These logs are particularly
valuable because they were time-stamped, complete, and obtained
unobtrusively, avoiding many common pitfalls associated with
self-reports. The server logs were then merged with the survey
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dataset using unique character IDs. The considerable time lag be-
tween the server logs and the player survey resulted in a limited
group of players who appeared in both datasets (N = 829, 4.4% of
all survey cases). This subset of players was slightly older (average
age 24.93) and had slightly fewer female (21.2%) than the survey-
only respondents. The first set of our analysis was conducted using
only the survey data. The second set of analysis relied on the
smaller sample that had both survey and server data.

3.3. Measures

3.3.1. Dependent variable: Offline leadership status
Respondents were asked to indicate the highest position they

ever had in the organizational hierarchy on a slider ranging from
1 to 100 where 1 means entry level, 50 means the middle level,
e.g., a manager, and 100 means CEO or the president of the organi-
zation. Moreover, we asked respondents to specify their leadership
status in two types of organization: (1) in for-profit companies, and
(2) in voluntary organizations. We report results for both types of
organization respectively below.

3.3.2. Survey variables
To capture in-game task-oriented behaviors, we asked respon-

dents to indicate the extent to which they consider strategies to
win the game when deciding whom to play the game with. For in-
stance, ‘‘I play with other players’’ because (1) ‘‘they have the skills
that the team needs’’; and (2) ‘‘some tasks are too difficult for a
solo player’’ on a 5-point Likert scale (1 = strong disagree, 3 = neither
disagree nor agree, and 5 = strongly agree). To capture people’s in-
game relational consideration, we asked respondents to indicate
the extent to which they collaborate with others because (1) ‘‘they
are my friends’’; and (2) ‘‘We played together previously’’ on a 5-
point Likert scale (1 = strong disagree, 3 = neither disagree nor agree,
and 5 = strongly agree).

3.3.3. Controls: Demographic and socioeconomic variables
Gender. Gender is one of most extensively studied demographic

variables in leadership studies (Derue et al., 2011). Multiple meta-
analyses found that females are more likely to exhibit transforma-
tional leadership than males, and males tend to show more aspects
of transactional leadership (Eagly, Johannesen-Schmidt, & van
Engen, 2003; Eagly et al., 1995). However, males and females do
not manifest differences in leadership effectiveness. Since our
study focuses on how players’ virtual activities, particularly how
task-oriented behaviors and relationship-oriented behaviors,
‘‘map’’ to their offline leadership status, we included gender as a
control variable, and male is coded 1, female as 0.

We also included age and education as control variables.
Respondents were asked for their birth year, which was used to
calculate their age. Education was measured on an ordinal scale,
ranging from elementary school or less to master degree and
above. For ease of analysis, this variable was later transformed into
years of education.

Lastly, previous literature has suggested that personality traits
influence leadership effectiveness. Although there is discrepancy
among scholars regarding the magnitude of various personality
traits, one consensus from previous research is that extraversion
is a relatively reliable predictor (Bono & Judge, 2004; Judge, Bono,
Ilies, & Gerhardt, 2002). Thus, we measured players’ extraversion
using items from a validated brief measure of the Big-Five person-
ality (Gosling, Rentfrow, & Swann, 2003). Specifically, we asked
respondents to indicate the extent to which they agreed with these
statements on a 5-point Likert scale: (1) I see myself as someone
who is outgoing, sociable; and (2) I see myself as someone who
is reserved (reverse coded). We calculated the mean of these two
items as the score for extraversion in our analysis.
3.3.4. Behavioral variables
For a subset of the survey respondents, we were able to collect

their behavioral data from server logs. The server log data recorded
players’ behaviors up until one year before the survey. To measure
players’ task-oriented behaviors, we calculated the accumulated
value of all the items players acquired (‘‘loot’’) during the observa-
tional period. Compared to number of tasks completed, item value
gained can more accurately reflect players’ ability to gain experi-
ence and level up in CR3. This is because tasks have a wide range
of difficulty levels. Typically, in early stages of the game, there
are many tedious and simple tasks players can complete to practice
their skills and gain experience. As players level up in the game,
tasks become increasingly difficult and demand sophisticated
teamwork, and items acquired in these tasks also become increas-
ingly valuable. Moreover, some collaborative tasks might not gen-
erate enough loot for all participated members. For instance, killing
a dragon might generate only one valuable item for the whole
team. To make sure players are rewarded what they deserve, most
MMOG communities have adopted a semi-formal system called
Dragon Kill Points (DKP) (Malone, 2009) to divide reward based
on their contribution. Therefore, accumulated item value is a rea-
sonable measure of players’ experience and competence than the
number of tasks completed. The mean accumulated item value
was 29689.96 (SD = 94765.60). To make the coefficient of regres-
sion easier to interpret, we divided the item value gained in the
game by 10,000 for the analysis.

To capture players’ relationship-oriented behaviors, we
obtained the number of friends players added during the observa-
tional period from the server log data. In CR3, players can add
friends for learning tips, teaming up, mentoring or being friends.
It is reasonable to expect this variable will reflect players’ relation-
ship-oriented behaviors in game.

We also included a series of in-game play variables to further
control for experience and interest level in the game, including
players’ end level (or maximal level) at the end of our observation
and their average daily play time (in minutes). Table 1 summarizes
the descriptive statistics of our data.

4. Results

4.1. Analysis based on survey data only

We conducted hierarchical linear regressions on two dependent
variables respectively: offline leadership status in companies, and
offline leadership in voluntary organizations. The results of the
regressions are summarized in Table 2 (predicting offline leader-
ship status in companies) and Table 3 (predicting offline leadership
status in voluntary organizations).

First, we started with a base model including all control vari-
ables (see Models 1 in Tables 2 and 3). Gender of players did not
have a significant effect predicting offline leadership in companies
(b = .01, p = .23) but did have an effect predicting leadership in vol-
untary organizations (b = �.07, p < .001). That means gender does
not have an effect on identifying leaders in companies. But in vol-
untary organizations, females are more likely to be leaders than
males. Age has a positive effect on leadership in companies
(b = .09, p < .001) but no effect on leadership in voluntary organiza-
tions (b = �.00, p = .73). In both types of leadership, years of educa-
tion respondents received has a positive effect on their leadership
(bcompany = .03, p = .001; bvoluntaryorganizations = .11, p < .001). As
expected, in both types of leadership, players’ extraversion trait
has a positive effect on both types of leadership as well
(bcompany = .08, p < .001; bvoluntaryorganizations = .13, p < .001).

H1 proposed that players’ task-oriented behaviors would be
positively related to respondents’ offline leadership status. Our
results provided partial support for this hypothesis. For leadership



Table 1
Descriptive statistics and zero order correlations.

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. Leadership in companies
2. Leadership in voluntary organizations .27**

3. Gender 0.01 �.09**

4. Age .08** �.01 .04**

5. Education .03** .12** �.16** 0.01
6. Extraversion .08** .13** .00 �.03** 0.01
7. Task-oriented behavior 1-survey 0 .03** �.10** �.00 .05** .01
8. Task-oriented behavior 2-survey .02* .05** �.08** �.02** .07** .03** .53**

9. Relational-oriented behavior 1-survey 0.01 .06* �.15** �.06** .10** .02* .39** .41**

10. Relational-oriented behavior 2-survey .02** .04** �.10** �.06** .05** .02** .32** .40** .53*

11. Average play time .00 �.01 �.02 0.07 .00 0.07 0.01 �.00 �.03 �.01
12. End level 0.04 �.03 0.02 0.02 0.05 0.08 �.07 0.01 0.03 0.03 .72**

13. Item value gained/10,000 �.00 �.05 �.02 0.07 0.03 0.03 0.02 �.01 �.01 �.01 .77** .53**

14. Add friend count 0.04 0.02 �.01 0.02 0.02 .09* �.03 .00 �.01 0.01 .88** .76** .74**

Mean 36.83 44.5 0.74 23.9 14.9 2.83 4.15 3.99 4.1 3.76 33.24 26.77 2.97 23.35
S.D. 21.34 25.03 0.44 4.27 2.17 0.73 0.92 0.91 0.95 1 62.77 25.5 9.48 48.23

* p < .05.
** p < .01.
⁄⁄⁄ p < .001.

Table 2
Regression models predicting offline leadership in companies.

Model 1 Model 2 Model 3 Model 4

Gender (Male = 1) 0.01 0.01 0.04 0.04
Age .09*** .09*** 0.10* 0.10*

Education .03** .03** 0.03 0.03
Extraversion .08*** .08*** 0.10* 0.10*

Task: skills needed 0.02 .00 .00
Task: tasks too difficult �0.01 0.04 0.04
Relationship: playing w/friends 0.01 0.03 0.03
Relationship: teamed before 0.01 �0.00 �0.00
Average play time �0.05 �0.14
End level 0.09 0.07
Item value gained/10,000 �.04
Add friends count 0.09
F 56.85 29.8 1.19 1.23
N 15,238 15,238 397 397
Adjusted R2 0.01*** 0.02*** 0.01 0.01

All coefficients are standardized.
* p < .05.
** p < .01.
*** p < .001.

Table 3
Regression models predicting offline leadership in voluntary organizations.

Model 1 Model 2 Model 3 Model 4

Gender (Male = 1) �.07*** �.07*** �.11* �.10*

Age �.00 .00 �.01 �.01
Education .11*** .10*** .12* .13*

Extraversion .13*** .13*** .20*** .19***

Task: skills needed 0.02* �.03 �.03
Task: tasks too difficult �.01 0.03 0.02
Relationship: playing w/friends 0.03** �.04 �.04
Relationship: teamed before .02 �.00 �.01
Average play time .10 �.19
End level �.08 �.15
Item value gained/10,000 �.11
Add friends count .30*

F 143.99 77.25 2.76
N 15,238 15,238 397 397
Adjusted R2 0.04*** 0.04*** 0.04** .06***

All coefficients are standardized.
* p < .05.
** p < .01.
*** p < .001.
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in companies, the task strategic consideration items did not have
an effect (btask1 = .02, p = .13; btask2 = �.01, p = .45); for leadership
in voluntary organizations, one of the task-oriented item was mar-
ginally related to leadership (btask1 = .02, p = .05; btask2 = �.01,
p = .31). Models 2 in Tables 2 and 3 summarize the results.

H2 proposed that players’ relationship-oriented behaviors would
be positively related to respondents’ offline leadership status. Our
results also provided partial support for this hypothesis. For leader-
ship in companies, the relational consideration items did not have an
effect (brelational1 = .01, p = .32; brelational2 = .01, p = .19); for leader-
ship in voluntary organizations, ‘‘they are my friends’’ provided
strong support for this hypothesis (brelational1 = .03, p = .001); yet,
the other item was non-significant (brelational2 = .02, p = .11). Models
2 in Tables 2 and 3 summarize the results.

4.2. Analysis with both survey and behavioral data

Then, we tested our hypotheses using behavioral data from the
server. To begin with, we entered two in-game control variables
(play time and end level) into the model with all survey variables.
For both leadership in companies and voluntary organizations,
these two variables did not have an effect. Since add-friends-count
and item-value-gained are correlated at .74, we entered these two
research variables into the model separately. Model 3 and Model 4
in Tables 2 and 3 summarize the results.

Results from server behavioral measures did not provide
support for our H1. Item-value-gained during that period was
not significantly related to either leadership in companies
(b = �.04, p = .63) nor in voluntary organizations (b = �.11,
p = .13). We observed partial support for H2. Number of friends
added during that period was not significantly related to leader-
ship in companies (b = .09, p = .45), but was positively related to
leadership in voluntary organizations (b = .30, p = .01).

Since the predictors for leadership in companies were not
significant, H3 was not supported. Further, because relationship-
oriented indicators, both from the survey and server logs provided
support for leadership in voluntary organizations, but not for lead-
ership in companies, H4 was supported.

5. Discussion

The current study is one of the first empirical studies to provide
insights into what aspects of online behaviors parallel offline
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leadership-diagnostic behaviors, and what aspects do not. In brief,
our study showed that players’ social interactions, such as the con-
sideration of playing with their friends and the frequency of adding
friends while playing are positively related to their real world lead-
ership status, especially in voluntary organizations. Our study
found partial support that task-oriented behaviors are related to
people’s offline leadership status, and we speculate this happens
due to the nature of task in our research context.

First, our results demonstrated support for the linkage between
players’ relational activities in MMOGs and their offline leadership
in voluntary organizations, but not in companies. In other words,
individuals who play with friends more, actively get to know other
players, and include them in their social circle in MMOG context
are more likely to be in higher hierarchical positions in voluntary
organizations. This finding provides more evidence for the signifi-
cance of relationship-oriented behaviors for leadership formation.
More importantly, this result extends previous literature by offer-
ing insights from a novel context: MMOGs. Our study showed that,
to some extent, experience gained in MMOGs can be transferred
into effectiveness in individuals’ job activities. Existing literature
exploring how to use games and simulations to develop leadership
skills have provided promising conceptual guidance, and argued
that through experiential learning, people are able to transfer their
virtual experience into their in-role job requirements (Lisk et al.,
2012; Lopes et al., 2013). Our study is one of the first empirical at-
tempts to examine this relation, and we did find encouraging re-
sults: players can transfer certain skills or experiences gained in
MMOGs into resourceful job activities.

Further, our result also resonates with previous literature show-
ing that the context in which leadership is examined matters (De
Hoogh et al., 2005). Previous studies have shown that distinctive
purposes of organizations lead to different types of leadership
development. As expected, relationship-oriented behaviors are sig-
nificant indicators for leadership in voluntary organizations, which
emphasize on inspiration and responsibility. By contrast, in perfor-
mance-driven companies, relationship-oriented activities might
not be the priority.

Surprisingly, the relation between task-oriented behaviors and
leadership received partial support for leadership in voluntary
organizations only. The reason this happens might be that the nat-
ure of task performed in MMOG is different from those in compa-
nies. As mentioned earlier, Reeves et al. (2008) observed leadership
emergence in complex online games and reported that certain
dimensions of Sloan Leadership Model, such as Relating and
Inventing, showed stronger parallel to in-game leadership, while
other dimensions including sensemaking and visioning were not
as prominent due to the game design. In other words, the nature
of tasks in typical MMOGs might be impacted by certain typical
MMOG game designs, therefore might constrain players’ abilities
to demonstrate their task-focused orientation.

Our study can also shed some light on the designs of MMOGs,
especially for the purpose of leadership training. We did not find
that players’ task-oriented behaviors can be transferred to their
work-related jobs in this particular MMOG. Further, Reeves’ study
(2008) showed that sensemaking and visioning can be limited in
MMOG due to their existing task structure and storylines. Taken
together, it points to the possibility that certain aspects of game
designs can be improved to this end. Thus, future games can ben-
efit from empowering players to actively interact with the game,
such as choosing the direction of story development freely. In this
way, the tasks in MMOG can become more powerful in terms of
inspiring leadership skills.

Our study has a number of limitations that call for future re-
search. Because part of our analysis relied on survey data, to a large
extent this study is cross-sectional and therefore we cannot make
causal inferences. However, we also managed to collect behavioral
data for a limited subsample of participants and the further analy-
sis based on both survey and behavioral data did show some prom-
ising results in line with results from survey data alone. Since the
behavioral server data were collected more than 12 months prior
to the survey data, it is plausible that behaviors in CR3 might have
a causal effect on real world leadership status. Yet, the subsample
may be systematically different from the much larger pool of sur-
vey participants. At least, they had started playing CR3 in or before
2010, thus having a longer tenure in the game than other survey
respondents. Therefore, future research with rigorous design is
warranted to further investigate the direction of relationship be-
tween MMOG behavior and offline leadership.

Second, due to the nature of our survey method (i.e., the com-
pany announced our survey link on their official website), it was
not possible to compute a response rate or to assess the extent
to which our respondents could represent the general gamer pop-
ulation. We provided a virtual weapon desirable to all players
regardless of character class to incentivize participation, a recruit-
ment approach proven to be successful in similar studies in the US
(Williams et al., 2008). Still, future research based on random
samples of the gamer population is needed to evaluate its
representativeness.

Third, our study focused on offline leadership, but did not ex-
plore specific online leadership roles within MMOGs. A plausible
mechanism for the relationship between individuals’ virtual
behaviors and their offline leadership is through establishing
leadership roles in the virtual space. For instance, guild leaders
have been practicing leadership skills: they need to recruit and
manage players to sustain the guild’s competitiveness, maintain
guild’s day-to-day functioning, and coordinate conflicts among
team members, such as how to divide DKP among players. All
these virtual world behaviors require and exercise exactly the
same skill set for offline tasks. Thus, it is plausible that players’
virtual world behaviors lead to leadership status in the virtual
worlds, which parallel to their real world leadership attributes.
It can be potentially beneficial for future research to examine this
mechanism.

Lastly, we used value of items gained to detect players’ in-game
task-oriented behaviors. Although this measure has the advantage
over the number of tasks completed and also takes DKP into con-
sideration, it also has its pitfalls. This measure might be diluted
by the possibility that players who are excellent followers, e.g., ac-
tively participating all the raids, also have lots of items but lack
leadership potential. Future research can benefit from more
endeavors on detecting task-oriented behaviors more precisely.
6. Conclusion

In conclusion, researchers have started to map the complex dif-
ferences as well as similarities between virtual worlds and offline
contexts. This study aims to tackle a central issue in the E-leader-
ship literature: how have technology and technology mediated
communications transformed leadership-diagnostic traits and
behaviors? To answer this question, we surveyed over 18,000 play-
ers of a popular MMOG and also collected behavioral data from a
subset of survey respondents. Our results indicate that individuals’
relationship-oriented behaviors in the virtual world are particu-
larly relevant to players’ leadership status in voluntary organiza-
tions, while their task-oriented behaviors are marginally linked
to offline leadership status in voluntary organizations, but not in
companies. We see this as an initial step to generate new knowl-
edge about virtual worlds, and the connections between these
seemingly distinct but increasingly intertwined worlds.



60 L. Lu et al. / Computers in Human Behavior 35 (2014) 54–60
Acknowledgements

This project is partially funded by Air Force Research Lab (AFRL)
via Contract no. FA8650-10-C-7010. The authors are particularly
grateful to Dora Cai for her assistance on data retrieval. They also
thank Marshall Scott Poole, Iftekhar Ahmed and Zoheb Borbora
and other members of the Virtual Worlds Observatory for their
help.

References

Ancona, D., Kochan, T., Scully, M., Van Maanen, J., & Westney, E. (Eds.). (2005).
Leadership in an age of uncertainty. Managing for the future: Organizational
behavior and processes. South-Western College Publishing.

Avolio, B. J. (2005). Executive summary: 100 Year review of leadership intervention
research: Briefings report 2004–01, Gallup Leadership Institute. Leadership
Review, 5, 7–13.

Avolio, B. J., Kahai, S., & Dodge, G. E. (2000). E-leadership: Implications for theory,
research, and practice. The Leadership Quarterly, 11(4), 615–668. http://
dx.doi.org/10.1016/S1048-9843(00)00062-X.

Avolio, B. J., Walumbwa, F. O., & Weber, T. J. (2009). Leadership: Current theories,
research, and future directions. Annual Review of Psychology, 60(1), 421–449.
http://dx.doi.org/10.1146/annurev.psych.60.110707.163621.

Bainbridge, W. S. (2007). The scientific research potential of virtual worlds. Science,
317(5837), 472–476. http://dx.doi.org/10.1126/science.1146930.

Bass, B. M. (1985). Leadership and performance beyond expectations. New York: Free
Press.

Bass, B. M., Avolio, B. J., Jung, D. I., & Berson, Y. (2003). Predicting unit performance
by assessing transformational and transactional leadership. Journal of Applied
Psychology, 88(2), 207–218. http://dx.doi.org/10.1037/0021-9010.88.2.207.

Blake, R., & Mouton, J. (1964). The managerial grid: The key to leadership excellence.
Houston: Gulf Publishing Company.

Bono, J. E., & Judge, T. A. (2004). Personality and transformational and transactional
leadership: A meta-analysis. Journal of Applied Psychology, 89(5), 901–910.
http://dx.doi.org/10.1037/0021-9010.89.5.901.

Castronova, E. (2005). Synthetic worlds: The business and culture of online games.
Chicago: University of Chicago Press.

Castronova, E., Williams, D., Shen, C., Ratan, R., Xiong, L., Huang, Y., et al. (2009). As
real as real? Macroeconomic behavior in a large-scale virtual world. New Media
& Society, 11(5), 685–707. http://dx.doi.org/10.1177/1461444809105346.

CGWR. (2013). China game weight rank. <http://top.sina.com.cn/more.php>
Retrieved 01.05.13.

Cole, H., & Griffiths, M. D. (2007). Social interactions in massively multiplayer online
role-playing gamers. CyberPsychology & Behavior, 10(4), 575–583. http://
dx.doi.org/10.1089/cpb.2007.9988.

De Hoogh, A. H. B., Den Hartog, D. N., Koopman, P. L., Thierry, H., Van den Berg, P. T.,
Van der Weide, J. G., et al. (2005). Leader motives, charismatic leadership, and
subordinates’ work attitude in the profit and voluntary sector. The Leadership
Quarterly, 16(1), 17–38. http://dx.doi.org/10.1016/j.leaqua.2004.10.001.

Derue, D. S., Nahrgang, J. D., Wellman, N. E. D., & Humphrey, S. E. (2011). Trait and
behavioral theories of leadership: An integration and meta-analytic test of their
relative validity. Personnel Psychology, 64(1), 7–52. http://dx.doi.org/10.1111/
j.1744-6570.2010.01201.x.

Eagly, A. H., Johannesen-Schmidt, M. C., & van Engen, M. L. (2003).
Transformational, transactional, and laissez-faire leadership styles: A meta-
analysis comparing women and men. Psychological Bulletin, 129(4), 569–591.
http://dx.doi.org/10.1037/0033-2909.129.4.569.

Eagly, A. H., Karau, S. J., & Makhijani, M. G. (1995). Gender and the effectiveness of
leaders: A meta-analysis. Psychological Bulletin, 117(1), 125–145. http://
dx.doi.org/10.1037/0033-2909.117.1.125.

Egri, C. P., & Herman, S. (2000). Leadership in the North American environmental
sector: Values, leadership styles, and contexts of environmental leaders and
their organizations. The Academy of Management Journal, 43(4), 571–604. http://
dx.doi.org/10.2307/1556356.

Fiedler, F. E. (1967). A theory of leadership effectiveness. New York: McGraw-Hill.
Fields, D. A., & Kafai, Y. B. (2010). Knowing and throwing mudballs, hearts, pies, and

flowers. Games and Culture, 5(1), 88–115. http://dx.doi.org/10.1177/
1555412009351263.

Galton, F. (1869). Hereditary genius. London: Macmillan and Company.
Gosling, S. D., Rentfrow, P. J., & Swann, W. B. Jr., (2003). A very brief measure of the

Big-Five personality domains. Journal of Research in Personality, 37(6), 504–528.
http://dx.doi.org/10.1016/S0092-6566(03)00046-1.
Heinrichs, W., Youngblood, P., Harter, P., & Dev, P. (2008). Simulation for team
training and assessment: Case studies of online training with virtual worlds.
World Journal of Surgery, 32(2), 161–170. http://dx.doi.org/10.1007/s00268-
007-9354-2.

Huang, R., Kahai, S., & Jestice, R. (2010). The contingent effects of leadership on team
collaboration in virtual teams. Computers in Human Behavior, 26(5), 1098–1110.
http://dx.doi.org/10.1016/j.chb.2010.03.014.

Huang, Y., Zhu, M., Wang, J., Pathak, N., Shen, C., Keegan, B., et al. (2009). The
formation of task-oriented groups: Exploring combat activities in online games.
Proceedings of 2009 international conference on computational science and
engineering (Vol. 4, pp. 122–127). Canada: Vancouver.

Jang, Y., & Ryu, S. (2011). Exploring game experiences and game leadership in
massively multiplayer online role-playing games. British Journal of Educational
Technology, 42(4), 616–623. http://dx.doi.org/10.1111/j.1467-8535.2010.
01064.x.

Judge, T. A., Bono, J. E., Ilies, R., & Gerhardt, M. W. (2002). Personality and leadership:
A qualitative and quantitative review. Journal of Applied Psychology, 87(4),
765–780. http://dx.doi.org/10.1037/0021-9010.87.4.765.

Kayworth, T. R., & Leidner, D. E. (2002). Leadership effectiveness in global virtual
teams. Journal of Management Information Systems, 18(3), 7–40.

Lisk, T. C., Kaplancali, U. T., & Riggio, R. E. (2012). Leadership in multiplayer online
gaming environments. Simulation & Gaming, 43(1), 133–149. http://dx.doi.org/
10.1177/1046878110391975.

Lopes, M. C., Fialho, F. A. P., Cunha, C. J. C. A., & Niveiros, S. I. (2013). Business games
for leadership development: A systematic review. Simulation & Gaming. http://
dx.doi.org/10.1177/1046878112471509.

Malhotra, A., Majchrzak, A., & Benson, R. (2007). Leading virtual teams. Academy of
Management Perspectives, 21(1), 60–70. http://dx.doi.org/10.2307/4166287.

Malone, K.-L. (2009). Dragon kill points: The economics of power gamers. Games
and Culture, 4(3), 296–316. http://dx.doi.org/10.1177/1555412009339731.

Mann, R. D. (1959). A review of the relationships between personality and
performance in small groups. Psychological Bulletin, 56(4), 241–270. http://
dx.doi.org/10.1037/h0044587.

Pena, J., & Hancock, J. T. (2006). An analysis of socioemotional and task
communication in online multiplayer video games. Communication Research,
33(1), 92–109. http://dx.doi.org/10.1177/0093650205283103.

Petitte, O. (2012). Infographic shows $13 billion spent worldwide on MMOs in 2012.
<http://www.pcgamer.com/2012/12/15/mmo-infographic/> Retrieved
20.05.13.

Porter, L. W., & McLaughlin, G. B. (2006). Leadership and the organizational context:
Like the weather? The Leadership Quarterly, 17(6), 559–576. http://dx.doi.org/
10.1016/j.leaqua.2006.10.002.

Reeves, B., Malone, T., & Driscoll, T. (2008). Leadership’s online labs. Harvard
Business Review, 86(5), 58–59.

Shamir, B., & Howell, J. M. (1999). Organizational and contextual influences on the
emergence and effectiveness of charismatic leadership. The Leadership
Quarterly, 10(2), 257–283. http://dx.doi.org/10.1016/S1048-9843(99)00014-4.

Shen, C., Monge, P., & Williams, D. (2012). Virtual brokerage and closure: Network
structure and social capital in a massively multiplayer online game.
Communication Research. http://dx.doi.org/10.1177/0093650212455197.

Stogdill, R. M. (1948). Personal factors associated with leadership: A survey of the
literature. The Journal of Psychology, 25(1), 35–71.

Williams, D. (2010). The mapping principle, and a research framework for virtual
worlds. Communication Theory, 20(4), 451–470.

Williams, D., Contractor, N., Poole, M. S., Srivastava, J., & Cai, D. (2011). The virtual
worlds exploratorium: Using large-scale data and computational techniques for
communication research. Communication Methods and Measures, 5(2), 163–180.
http://dx.doi.org/10.1080/19312458.2011.568373.

Williams, D., Yee, N., & Caplan, S. E. (2008). Who plays, how much, and why?
Debunking the stereotypical gamer profile. Journal of Computer-Mediated
Communication, 13(4), 993–1018.

Wu, J.-H., Wang, S.-C., & Tsai, H.-H. (2010). Falling in love with online games: The
uses and gratifications perspective. Computers in Human Behavior, 26(6),
1862–1871. http://dx.doi.org/10.1016/j.chb.2010.07.033.

Yee, N. (2006). Motivations for play in online games. CyberPsychology & Behavior,
9(6), 772–775. http://dx.doi.org/10.1089/cpb.2006.9.772.

Zhong, Z.-J. (2011). The effects of collective MMORPG (Massively Multiplayer Online
Role-Playing Games) play on gamers’ online and offline social capital. Computers
in Human Behavior, 27(6), 2352–2363. http://dx.doi.org/10.1016/
j.chb.2011.07.014.

Zigurs, I. (2003). Leadership in virtual teams: Oxymoron or opportunity?
Organizational Dynamics, 31(4), 339–351. http://dx.doi.org/10.1016/S0090-
2616(02)00132-8.

http://refhub.elsevier.com/S0747-5632(14)00073-9/h0240
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0240
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0240
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0010
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0010
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0010
http://dx.doi.org/10.1016/S1048-9843(00)00062-X
http://dx.doi.org/10.1016/S1048-9843(00)00062-X
http://dx.doi.org/10.1146/annurev.psych.60.110707.163621
http://dx.doi.org/10.1126/science.1146930
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0030
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0030
http://dx.doi.org/10.1037/0021-9010.88.2.207
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0040
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0040
http://dx.doi.org/10.1037/0021-9010.89.5.901
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0050
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0050
http://dx.doi.org/10.1177/1461444809105346
http://top.sina.com.cn/more.php
http://dx.doi.org/10.1089/cpb.2007.9988
http://dx.doi.org/10.1089/cpb.2007.9988
http://dx.doi.org/10.1016/j.leaqua.2004.10.001
http://dx.doi.org/10.1111/j.1744-6570.2010.01201.x
http://dx.doi.org/10.1111/j.1744-6570.2010.01201.x
http://dx.doi.org/10.1037/0033-2909.129.4.569
http://dx.doi.org/10.1037/0033-2909.117.1.125
http://dx.doi.org/10.1037/0033-2909.117.1.125
http://dx.doi.org/10.2307/1556356
http://dx.doi.org/10.2307/1556356
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0095
http://dx.doi.org/10.1177/1555412009351263
http://dx.doi.org/10.1177/1555412009351263
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0105
http://dx.doi.org/10.1016/S0092-6566(03)00046-1
http://dx.doi.org/10.1007/s00268-007-9354-2
http://dx.doi.org/10.1007/s00268-007-9354-2
http://dx.doi.org/10.1016/j.chb.2010.03.014
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0245
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0245
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0245
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0245
http://dx.doi.org/10.1111/j.1467-8535.2010.01064.x
http://dx.doi.org/10.1111/j.1467-8535.2010.01064.x
http://dx.doi.org/10.1037/0021-9010.87.4.765
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0140
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0140
http://dx.doi.org/10.1177/1046878110391975
http://dx.doi.org/10.1177/1046878110391975
http://dx.doi.org/10.1177/1046878112471509
http://dx.doi.org/10.1177/1046878112471509
http://dx.doi.org/10.2307/4166287
http://dx.doi.org/10.1177/1555412009339731
http://dx.doi.org/10.1037/h0044587
http://dx.doi.org/10.1037/h0044587
http://dx.doi.org/10.1177/0093650205283103
http://www.pcgamer.com/2012/12/15/mmo-infographic/
http://dx.doi.org/10.1016/j.leaqua.2006.10.002
http://dx.doi.org/10.1016/j.leaqua.2006.10.002
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0185
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0185
http://dx.doi.org/10.1016/S1048-9843(99)00014-4
http://dx.doi.org/10.1177/0093650212455197
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0200
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0200
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0205
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0205
http://dx.doi.org/10.1080/19312458.2011.568373
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0215
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0215
http://refhub.elsevier.com/S0747-5632(14)00073-9/h0215
http://dx.doi.org/10.1016/j.chb.2010.07.033
http://dx.doi.org/10.1089/cpb.2006.9.772
http://dx.doi.org/10.1016/j.chb.2011.07.014
http://dx.doi.org/10.1016/j.chb.2011.07.014
http://dx.doi.org/10.1016/S0090-2616(02)00132-8
http://dx.doi.org/10.1016/S0090-2616(02)00132-8

	Friending your way up the ladder: Connecting massive multiplayer  online game behaviors with offline leadership
	1 Introduction
	2 Conceptual framework and hypotheses development
	2.1 Leadership: A brief review
	2.2 MMOGs and leadership

	3 Method
	3.1 Study site
	3.2 Participants and procedure
	3.3 Measures
	3.3.1 Dependent variable: Offline leadership status
	3.3.2 Survey variables
	3.3.3 Controls: Demographic and socioeconomic variables
	3.3.4 Behavioral variables


	4 Results
	4.1 Analysis based on survey data only
	4.2 Analysis with both survey and behavioral data

	5 Discussion
	6 Conclusion
	Acknowledgements
	References


