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Abstract of Dissertation 

 

 

How Virtual Work Changes Implicit Leadership Theories:  

Consequences for Leaders’ Evaluation 

 

Virtual work has drastically increased in the last decades, and its implementation 

has been further accelerated by the pandemic. The goal of this dissertation was to 

understand how this new context changes implicit leadership theories (ILTs) and their 

consequences. Specifically, I examined three research questions: (1) Does virtual work 

change the characteristics and attributes people associate with leaders—i.e., what are the 

implicit virtual leadership theories (IVLTs)? (2) Are these IVLTs less biased against 

women than ILTs? and (3) Do these less-biased IVLTs result in evaluations of female 

leaders in virtual environments that are more equal to those of men? To address these 

questions, I utilized a multimethod design with four studies. Study 1 used an inductive 

approach to understand the characteristics people associate with virtual leaders and test 

whether IVLTs are different from ILTs. Study 2 used an experimental approach to test 

whether IVLTs are less biased against women than ILTs, such that IVLTs include a more 

balanced set of masculine and female attributes than ILTs. Study 3 used a 2 (context: 

virtual, face-to-face) × 2 (leader gender: female, male) × 2 (organizational performance: 

crisis, success) between-subjects factorial design to test whether the difference in the 

evaluation of leadership potential between male and female leaders is smaller in virtual 

work environments. Finally, Study 4 expanded the range of outcomes by examining the 

impact of IVLTs on leadership effectiveness. This dissertation advances research related 

to virtual leadership, implicit theories, and gender equality.  

Keywords: virtual work, leadership, gender, implicit theories, leader prototypes 
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CHAPTER 1: 

INTRODUCTION 

The rate of virtual work, in which employees who are not face-to-face 

communicate using technology-mediated communication (e.g., email, videoconference), 

is exploding (Raghuram et al., 2019). More than 66% of multinational companies use 

virtual teams, where teammates are in different locations and use technology to 

communicate (Makarius & Larson, 2017); 50% of workers in the United States work 

from a remote location to some degree (Mohammed, 2018); and 96% of employees 

report frequent interactions with others using technology (Harter et al., 2014). Moreover, 

due to COVID-19, millions across the globe moved to virtual work as a result of stay-at-

home orders. Working virtually has become “the new normal” during the pandemic and 

will likely have a lasting effect on the rate of implementation of virtual work after the 

pandemic (Kossek & Lee, 2020; Levy, 2020; Rue, 2020; Zeidner, 2020). Virtual work is 

defined as “any work interaction with others that is not conducted in-person (face-to-

face) and that uses technology tools to transfer thoughts or ideas” (Makarius & Larson, 

2017, p. 160). This new work environment can take different forms (e.g., virtual teams, 

telecommuting, computer-mediated work); however, virtual work researchers (Raghuram 

et al., 2019) have identified two common characteristics across these different virtual 

work arrangements that define the new context of virtual work: dispersion (i.e., working 

at a distance) and technology dependence (i.e., the use of technology-mediated 

communication). 

This context of virtual work allows leaders and employees to interact across time 

and space, but dispersion and technology-mediated communication also create 
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challenges related to communication, isolation, and trust, as well as coordination and 

conflict management (Bell & Kozlowski, 2002; Hoch & Kozlowski, 2014; Howell & 

Hall-Merenda, 1999; Howell et al., 2005; Kirkman et al., 2012; Liao, 2017; Merriman et 

al., 2007). Thus, it is not surprising that research has highlighted the critical role of 

leadership for effective virtual work (Brown et al., 2021; Gilson et al., 2015). However, 

researchers have also noted that not nearly enough has been done to understand virtual 

leadership where leaders are distant from followers and exert their influence using 

technology (Bell et al., 2017). Some preliminary results show that a more relational and 

participative leadership style is better suited for virtual work (Gajendran & Joshi, 2012; 

Hill & Bartol, 2016), which may provide an advantage for female leaders when dealing 

with the challenges created by virtual work (e.g., Post, 2015), as they are more likely to 

exhibit these leadership styles (Eagly & Carli, 2003; Lyness & Grotto, 2018; Post, 2015). 

In other words, given the nature of leadership in a virtual context, the perceived 

knowledge, skills, abilities, and other characteristics that are more salient for leading 

effectively in this context may differ from those in traditional face-to-face contexts (i.e., 

leaders who are co-located with employees and have significant face-to-face interaction 

with them). If this is the case, virtual work contexts could contribute to changing the 

commonly shared beliefs that people have about the qualities that leaders should and do 

possess—i.e., implicit leadership theories (ILTs)—which tend to align with more 

masculine traits. 

ILTs are the cognitive schema that influence what attributes people ascribe to 

leaders (for a review, see Lord et al., 2020). In the case of leaders in traditionally face-to-

face contexts, ILTs have been shown to be biased against women, such that people 
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associate leaders with male characteristics (Offermann et al., 1994; Offermann & Coats, 

2018). This translates into what is known as the “think leader, think male phenomenon” 

(Powell & Butterfield, 1979, 2015; Powell et al., 2002; Schein et al., 1996). These biased 

ILTs contribute to the gender leadership gap because they produce “at least two forms of 

prejudice: (a) less favorable evaluation of the potential for women to take on leadership 

roles compared to men, and (b) less favorable evaluations of the actual behavior of 

female leaders” (Ryan et al., 2011, p. 471).  

While the “think leader, think male phenomenon” is common across the globe 

(Bongiorno et al., 2021; Schein et al., 1996), certain contexts may modify these biased 

expectations about leaders. An example of how context may modify the implicit ideas 

we hold is the work by Ryan et al. (2011), who found that when people think about the 

characteristics of leaders in times of crisis, they tend to think more about female 

attributes, what is known as the “think crisis, think female” phenomenon. These authors 

argued that in times of crisis, people change the attributes they believe a leader should 

possess, which changes the leadership prototype for that context. The implication of this 

research is that ILTs are contextual, and thus there may be other contexts that shape 

ILTs. 

As noted above, a virtual work context may place a stronger emphasis on 

leadership behaviors that enable team coordination, develop strong relationships with 

followers, and avoid virtuality challenges such as communication or isolation problems 

(Bell et al., 2017). Given that virtual work represents a new work context in which 

women’s leadership style may have advantages, and that context has been found to 

impact biased ILTs (Ryan et al., 2011), virtual work contexts may modify biased ILTs 
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and make them less masculine. Accordingly, this dissertation addresses three important 

research questions:  

1. Does the virtual work context change the characteristics and attributes people 

associate with leaders—i.e., the implicit virtual leadership theories (IVLTs)?  

2. Are these IVLTs less biased against women than ILTs?  

3. Do these less-biased IVLTs result in evaluations of female leaders in virtual 

environments that are more equal to those of men?  

I address these questions with a multimethod design, including four studies that combine 

epistemological and hypothetico-deductive approaches (Fisher & Aguinis, 2017).  

By addressing these questions, I draw on and significantly extend three major 

research streams. First, I contribute to virtual work research by identifying characteristics 

that people associate with effective virtual leaders. Previous work has recognized the 

importance of leadership for virtual work success (Bell et al., 2017), given that leading 

individuals and teams in a virtual environment is more challenging than in traditional 

face-to-face contexts (Bell & Kozlowski, 2002; Hoch & Kozlowski, 2014). Yet, recent 

reviews on virtual leadership, where employees and leaders work at a distance and 

interact using technology (Bell et al., 2017), claim that this is a critical area in need of 

future research (Avolio et al., 2014; Bell et al., 2017; Kirkman et al., 2012). I draw on 

existing research regarding the leadership behaviors that promote effective virtual work 

outcomes (Bell et al., 2017; Brown et al., 2021) and extend research in this area by 

identifying characteristics that tend to be associated with perceptions of effective virtual 

leaders, leading to more positive leader evaluations.  
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Second, I draw on and extend research related to ILTs. ILTs have been found to 

be dynamic, as they are recreated each time they are activated. They are also context 

dependent, as context can activate or inhibit some of the characteristics that compose 

implicit theories (Hanges et al., 2000; Lord et al., 1984, 2001; Ryan et al., 2011). I 

extend this research by advancing our understanding of how an increasingly common 

work context that is a key aspect of the future of work (i.e., virtual work) may modify 

ILTs. Specifically, I shed light on which of the characteristics that form ILTs remain and 

which are modified in virtual work contexts. This is important because the activation of 

implicit theories influences evaluations of the leader’s behavior and can even bias 

leadership ratings such that the ratings are based on the ILTs rather than on the leader’s 

real behaviors (Gioia & Sims, 1985; Shondrick & Lord, 2010). Moreover, I address the 

call to further examine the outcomes of implicit theories (Lord et al., 2020) by 

investigating how IVLTs translate into evaluations of leadership effectiveness and 

leadership potential. 

Finally, I draw on and extend research related to gender equality and leadership. 

Previous work regarding contextual influences on perceptions of female leaders (i.e., 

“think crisis, think female”; Ryan et al., 2011) uncovered an additional hurdle that 

female leaders face and that can hinder their career progression. This work showed that 

women tend to be viewed as more suitable for leadership roles in times of crisis, which 

also poses a higher risk for their careers, as it is more difficult to succeed in a crisis. In 

contrast to this line of work, I focus on a context that may make perceptions of leaders 

less biased against women. This is a critical first step to understanding if a virtual work 

context contributes to decreasing barriers that prevent the emergence of female leaders, 



 

6 

allowing organizations to be more inclusive, and addressing the gender leadership gap—

i.e., the underrepresentation of women in elite leadership in both the public and private 

sectors (Lyness & Grotto, 2018). 
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CHAPTER 2: 

THEORETICAL BACKGROUND AND STUDY HYPOTHESES 

Implicit Leadership Theories  

Implicit leadership theories (ILTs) are “cognitive structures thought to guide 

processing of leader characteristics and facilitate inferences about likely behaviors and 

outcomes” (Lord et al., 2020, p. 50). In other words, ILTs are shared naive ideas 

regarding leadership behaviors and traits that influence perceptions and evaluations of 

leaders (Bass & Avolio, 1989; Epitropaki & Martin, 2005; Epitropaki et al., 2013; 

Offermann et al., 1994; Offermann & Coats, 2018). As Lord et al. (2020) explained, 

“This research began with a dual focus that continues to be relevant today: (a) explaining 

the leadership perception/emergence process, and (b) understanding why behavioral 

ratings reflect rater’s cognitive structures as well as actual leader characteristics and 

behaviors” (p. 50). 

This body of research was initially based on leadership categorization theory, 

which explains how ILTs are based on the categorical structures people associate with 

leaders (Lord et al., 1982, 1984). More recent approaches, such as the connectionist 

perspective, build on leadership categorization theory by considering the contextual 

factors that make these categorical structures dynamic (Hanges et al., 2000; Lord et al., 

2001).  

Leadership Categorization Theory 

Leadership categorization theory builds on traditional categorization theory, 

which explains how individuals develop categories to organize and process information 

in an efficient way. Categories are useful because they summarize information and help 
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individuals label it so it can be understood by others (Sy et al., 2010). These categories 

evolve, creating prototypes, which represent an average characteristic of the members of 

a category. These prototypes then help to distinguish one category (e.g., leaders) from 

another category (e.g., nonleaders) (Rosette et al., 2008).  

Lord et al. (1982) used the basic concepts of categorization theory to develop 

leadership categorization theory, which examines individuals’ perceptions about 

leadership prototypes. According to leadership categorization theory, when people 

evaluate a leader, they compare that leader with the leadership prototype they naively 

hold in their minds. This recognition-based process of comparing a given leader with the 

evaluator’s prototype of a leader influences the evaluator’s perceptions of the leader. If 

the leader being evaluated matches the prototype that the evaluator holds in his or her 

mind, the evaluator will quickly categorize the individual as a leader. However, if the 

leader being evaluated does not match the prototype the evaluator has in mind, the 

evaluator will not recognize the individual as a leader (Rosette et al., 2008). This process 

is critical because a large body of research has found that the more similar the leader 

being evaluated is to the leadership prototype the evaluator holds in mind, the faster the 

evaluator will recognize that individual as a leader and the better the evaluation will be 

(Eagly & Karau, 2002; Ensari & Murphy, 2003; Nye & Forsyth, 1991; Phillips & Lord, 

1982; Rush & Russell, 1988; Scott & Brown, 2006). In other words, the evaluation of the 

leader will be based not necessarily on the actual performance of the leader but on the 

preconceived ideas the evaluator holds about the characteristics a leader should possess 

(i.e., the evaluators’ leadership prototype). 
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Connectionist Perspective 

While leadership categorization theory has offered “significant insights into the 

cognitive structure of leadership and the process by which ILTs impact leadership 

perceptions” (Epitropaki et al., 2013, p. 861), this theory relies on static categories and 

ignores how context may affect ILTs. Building on this theory but addressing this 

limitation, several authors have proposed the connectionist perspective (Hanges et al., 

2000; Lord et al., 2001) as a “valuable extension to leadership categorization theory, as it 

accounts for the complexity involved in implicit theory activation and utilization” 

(Epitropaki et al., 2013, p. 861).  

The connectionist perspective is an advancement to previous theoretical 

interpretations of ILTs because it focuses on the schema activation process and explains 

how leadership prototypes can be both stable and flexible (Lord et al., 2011). The central 

point of this approach is as follows: 

Leadership categories are sensitive to context, and they vary both within and 

between individuals and are thus generated in real-time as a response to 

contextual, task-related, and person- and organization-influenced factors. Despite 

their dynamic nature, connectionist models also allow for ILTs’ generalizability 

and stability over time. (Epitropaki et al., 2013, p. 861) 

For example, Alipour, Mohammed, and Martinez (2017) built on this perspective 

to make a case for the need to incorporate temporality into ILTs. As these authors argued, 

the characteristics that may seem ideal for a leader in a project may change if the deadline 

of the project suddenly changes. In other words, the connectionist perspective argues that 

“a generic leadership schema that is generalizable in different contexts can exist, but 

there is also the possibility of different node activation of the generic schema in different 

contexts” (Epitropaki et al., 2013, p. 861).  
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Implicit Virtual Leadership Theories 

 One of the contexts that may prime the activation of a different leadership 

prototype is virtual work. Virtual work is a context that is drastically changing the 

workplace and our understanding of how work is done (Bell et al., 2017), which may, 

therefore, impact the ILTs we hold. Specifically, in a face-to-face context, leaders are 

seen as possessing eight leadership characteristics: Sensitivity, Dedication, Tyranny, 

Charisma, Strength, Masculinity, Well-Groomed, Intelligence, and Creativity (Offermann 

& Coats, 2018). In a virtual context, work is no longer in person, and technology tools are 

used to communicate and share ideas (Makarius & Larson, 2017; Raghuram et al., 2019). 

These two characteristics of virtual work create new challenges for leaders (e.g., 

communication difficulties, overcoming follower isolation, barriers to building trust), and 

a different set of skills may be needed to address them (Bell et al., 2017; Bell & 

Kozlowski, 2002; Hoch & Kozlowski, 2014; Liao, 2017). Thus, consistent with the 

connectionist perspective, virtual work may be a context that modifies the ILTs 

individuals hold.  

My goal was to understand if virtual work changes the characteristics and 

attributes that people associate with leaders (i.e., ILTs). This can be understood by 

considering the challenges of virtual work and the role that leaders can play in addressing 

these challenges. Three examples of key challenges of virtual work are (1) 

communication difficulties created by the use of technology-mediated communication 

(Gibson & Gibbs, 2006; Gibson & Vermeulen, 2003; Tzabbar & Vestal, 2015), (2) 

increased feelings of isolation, and (3) difficulties building trust (Gajendran & Joshi, 
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2012; Joshi et al., 2009) that team members and leaders face when they interact at a 

distance.  

In virtual work contexts, communication becomes more problematic due to 

reliance on technology tools rather than face-to-face communication (Bell et al., 2017). 

Face-to-face communication allows for richer informational cues (e.g., body language) 

and more instant feedback, which helps to reduce misunderstandings, whereas the leaner 

communication media (e.g., email or text) in virtual work contexts increase the potential 

for misunderstanding. Even with richer technologies such as video, certain contextual 

cues are still limited compared to being face to face. Moreover, Zoom fatigue (Bennett et 

al., 2021) and technical problems due to technology tend to make virtual meetings 

shorter, which may reduce the time to address misunderstanding and leave a false sense 

of shared understanding among team members (Hinds & Weisband, 2003). Virtual work 

also increases feelings of isolation (Gajendran & Joshi, 2012) because leaders and 

followers are often not in the same place, which can decrease followers’ commitment and 

motivation. Being apart from others reduces the development of a shared context and the 

opportunities for informal and spontaneous interactions, which are essential for the 

development of social ties between leaders and followers, as well as between team 

members (Joshi et al., 2009; Kiesler & Cummings, 2002). Finally, the development of 

trust in virtual contexts is more challenging because being at a distance implies reduced 

face-to-face interaction and reduced social presence—i.e., the degree of awareness of the 

other person in an interaction (Short et al., 1976)—which makes it more difficult to 

develop strong interpersonal relationships. Even richer communication technology tools 

such as videoconferencing are limited in their capacity to recreate spaces to develop 
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strong ties between leaders and subordinates (Chamorro-Premuzic & Berg, 2021), which 

makes the development of trust more difficult. Given the challenges of virtual work, it is 

not surprising that research has focused on identifying leadership behaviors that may be 

particularly germane to promoting effective work outcomes in this context (Bell et al., 

2017). 

Research on virtual leadership points to leadership behaviors that may be more 

appropriate for dealing with the aforementioned challenges of a virtual work context. I 

argue that these leadership behaviors that are more relevant in the virtual environment 

will ultimately change ILTs. A recent meta-analysis of 3,909 teams found that in virtual 

teams, relationship-focused leadership was a stronger predictor of team performance than 

task-focused leadership. As the authors of this meta-analysis explained: 

Relationship-focused leadership includes behaviors that are transformational 

(Hoyt & Blascovich, 2003; Purvanova & Bono, 2009), participative (Kahai et al., 

2004; Surinder et al., 1997; Zhang et al., 2009), facilitative and supportive 

(Thomas & Bostrom, 2008; Wakefield et al., 2008) . . . [while] task-focused 

leadership includes leadership behaviors that are transactional (Hambley et al., 

2007; Kahai et al., 2003, 2012) and directive (Carte et al., 2006; Kahai et al., 

2004; Surinder et al., 1997). (Brown et al., 2021, p. 3) 

A specific example of how these relationship-oriented leadership behaviors 

contribute to addressing virtual challenges such as collaboration, trust, and isolation may 

help to illustrate this point. A relationship-oriented leadership style is empowering 

leadership, which increases virtual collaboration and performance (Hill & Bartol, 2016). 

Empowering leaders maintain frequent contact with followers, which reduces 

communication challenges and increases trust in virtual work contexts (Antonakis & 

Atwater, 2002; Jarvenpaa & Leidner, 1999). Similarly, leaders who empower followers 
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to participate in team decisions, treat followers as unique individuals, and demonstrate 

concern reduce feelings of isolation (Gajendran & Joshi, 2012).  

Thus, based on the leadership behaviors that have been found to be more effective 

for virtual teams, I expect some changes in the characteristics that form implicit virtual 

leadership theories (IVLTs) compared to the ILTs discussed previously that have been 

identified in recent research (i.e., Sensitivity, Dedication, Tyranny, Charisma, Strength, 

Masculinity, Well-Groomed, Intelligence, and Creativity; Offermann & Coats, 2018). 

Specifically, I expect that IVLTs will have more relationship-oriented characteristics (i.e., 

characteristics related to transformational or empowering leadership) and that some 

characteristics from ILTs will no longer be present, as they are more focused on task-

focused leadership (i.e., characteristics related to transactional and directive leadership 

styles such as Tyranny). 

In summary, because virtual work contexts compared to face-to-face contexts 

make the importance of certain leadership behaviors more salient, I argue that the 

characteristics that constitute the IVLTs will be different from the characteristics that 

constitute ILTs. Formally, I propose: 

Hypothesis 1: The characteristics that form IVLTs are different from the 

characteristics that form ILTs, such that IVLTs include more relationship-focused 

leadership characteristics. 

IVLTs and the Role of Leader Gender 

As the connectionist perspective (Hanges et al., 2000; Lord et al., 2001) explains, 

general schemas can be contextualized as they are activated (Junker & Van Dick, 2014), 

such that leadership prototypes adjust to different types of contexts (e.g., military or 
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education leaders). In other words, perceptions of leaders can be both fluid and context-

sensitive while remaining stable and consistent over time (Foti et al., 2008; Lord et al., 

2020). Next, I explain how ILTs can be both static and context-sensitive simultaneously. 

First, let us consider the static part of ILTs. Prototypes are recreated each time 

they are activated to evaluate a leader, and this process happens in the blink of an eye 

(i.e., a few hundred milliseconds; Lord et al., 2020), which makes behavioral 

measurement difficult (Hansbrough et al., 2015). Interestingly, the example that Lord and 

his colleagues (2020, p. 57) provided regarding this process focused on gender and 

explained how “mutual activation among traits associated with leadership such as 

dominance, intelligence, and decisiveness may be high when a leader is male but 

somewhat lower if the leader is female, making it harder to encode agentic behaviors for 

females than males (Scott & Brown, 2006).” In other words, while judging a female 

leader, the characteristics of the leadership prototype that the evaluator holds are the same 

as when the leader being evaluated is a male. However, because the leadership prototype 

has more masculine than feminine characteristics, the female leader will not be evaluated 

as positively because she is perceived as not having these characteristics to the same 

degree that men do. 

Lord et al.’s (2020) use of gender to illustrate the static nature of ILTs is not 

coincidental because previous research on the categorization of leaders has shown that 

gender plays a key role in ILTs. More than 20 years ago, Offermann et al. (1994) 

uncovered the specific characteristics that composed ILTs. Of the eight implicit theories 

they uncovered (i.e., Sensitivity, Dedication, Charisma, Intelligence, Well-Groomed, 

Tyranny, Strength, and Masculinity), one of them was Masculinity. A few years later, 
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Epitropaki and Martin (2004) replicated these results in organizational settings and 

provided a shorter scale of ILTs that also included Masculinity as a characteristic of 

ILTs. These results were recently replicated to consider whether changes in the 

workplace had modified ILTs (Offermann & Coats, 2018). Despite the rise in the number 

of women reaching leadership positions over the 20-year span between the studies, ILTs 

were found to remain biased against women (i.e., associated with male traits), and 

Masculinity remained a characteristic of ILTs. The fact that ILTs remain biased is 

worrisome because extensive research has found that ILTs affect perceptions of actual 

leaders and biases in leadership ratings (Axelson et al., 2010; Gioia & Sims, 1985; Lord 

et al., 2020), contributing to the gender leadership gap (Lyness & Grotto, 2018). 

Let us now consider the context-sensitive component of ILTs. While most of the 

research on how context affects leadership prototypes shows that Masculinity remains 

part of the leadership prototype (Offermann & Coats, 2018), one context has been found 

to modify this perception: a crisis. Ryan et al. (2011) demonstrated that when 

organizations face a crisis, the traditional “think leader, think male” phenomenon 

becomes “think crisis, think female,” a phenomenon that has been recently supported 

during the COVID-19 crisis (Sergent & Stajkovic, 2020). Ryan et al. (2011) built on 

research on crisis management, which suggests that some traditionally female traits1 (e.g., 

being creative, intuitive, or understanding) are particularly useful in times of crisis (e.g., 

Bruckmüller & Branscombe, 2010; Eisenbach et al., 1999; Lalonde, 2004), and 

demonstrated that female leaders were favored in times of crisis because traditionally 

 
1 I refer to traditionally female traits as those traits that participants believed women were more likely to 

possess according to the studies of Schein (1973, 1975). 
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female traits were considered more necessary to deal with this context (Ryan et al., 

2011).  

Virtual work may be another context in which female characteristics are 

perceived as more relevant, as these female traits may contribute to addressing some of 

the challenges related to virtual work, such as communication, isolation, or trust 

problems (Bell & Kozlowski, 2002; Hoch & Kozlowski, 2014; Kirkman et al., 2012; 

Liao, 2017). Previous research has found that more participative and relationship-focused 

leadership styles yield better results in virtual environments (Gajendran & Joshi, 2012; 

Hill & Bartol, 2016; Joshi et al., 2009; Purvanova & Bono, 2009), and women tend to 

engage in these leadership styles more often than men (Eagly & Johannesen-Schmidt, 

2001; Eagly et al., 2003). Some preliminary work has shown that women may be better 

suited as leaders in virtual work contexts (Post, 2015). This line of research builds on the 

“female leadership advantage,” which argues that women may be better suited for 

leadership positions that require more relational skills because women are more likely to 

emphasize teamwork and collaboration among employees (Eagly & Johannesen-Schmidt, 

2001; Eagly et al., 2003). This could contribute to changing the ILTs in virtual contexts, 

making them less biased against women. Moreover, female managers tend to exhibit 

more affiliative concerns, are more inclusive and participative, and exhibit more 

emotional and social competence (Adams & Funk, 2012; Taylor & Hood, 2011; van 

Emmerik et al., 2010). Given that past research suggests women are more likely to 

exhibit these participative and relationship-oriented leadership behaviors (Eagly & Carli, 

2003; Lyness & Grotto, 2018; Post, 2015; Ryan et al., 2011), I propose that IVLTs will 
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not only reflect a different set of characteristics than ILTs (Hypothesis 1) but also that 

these characteristics will include more traditionally female characteristics.  

Moreover, in leaner communication, physical cues are less important than in face-

to-face communication. For example, some of the physical cues that tend to be associated 

with masculinity and that have been linked to leadership (e.g., leader height; Blaker et al., 

2013; Judge & Cable, 2004; Lindqvist, 2012) are not salient in virtual communication, 

even video. Even the expectations for dress have been relaxed for virtual communication, 

where the use of ties or suits has become less common and many use the “Zoom mullet” 

outfit—business tops with casual bottoms (Bailey et al., 2022). Thus, I expect 

characteristics of ILTs related to physical appearance, such as Well-Groomed or 

Masculinity, to not be present in IVLTs. 

However, research has already found that biased expectations are also present in 

virtual work contexts (Christofides et al., 2009; Heilman et al., 2010). For example, 

women in virtual teams face less favorable task assignments when others anticipate 

working with them electronically compared to face to face (Heilman et al., 2010). As 

these authors explained, when participants know that they will be working virtually, they 

expect their interactions to be more ambiguous and have less individuated information. 

These expectations become the basis of the impression formation process that promotes 

stereotyping. Based on this research and research on ILTs that has found that Masculinity 

has remained part of ILTs over the past two decades (Offermann & Coats, 2018), I do not 

expect virtual leadership prototypes to radically change and reveal a “think virtual leader, 

think female” phenomenon. However, to the degree that virtual work is a context where 

the female leadership advantage may contribute to addressing the challenges of virtual 
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work, I expect virtual leadership prototypes to be less biased against women than face-to-

face leadership prototypes. In other words, I expect IVLTs to be more balanced than ILTs 

in terms of having characteristics that include both female and male characteristics. Thus, 

I propose: 

Hypothesis 2: IVLTs are less biased against women than ILTs, such that IVLTs 

include a more balanced set of masculine and feminine attributes than ILTs. 

Consequences of IVLTs: Evaluation of Women’s Leadership Effectiveness 

and Leadership Potential in Virtual Work Contexts 

If IVLTs are less biased against women than ILTs, a key question is whether 

these less-biased IVLTs translate into more favorable outcomes for women, such as 

evaluations of their leadership effectiveness and leadership potential. Being perceived 

more or less as a leader influences assessments of effectiveness and leadership potential 

(Lord et al., 2020). As Lord et al. (2020) explained, “There is considerable evidence that 

prototypes for leadership categories change with context, allowing perceivers to flexibly 

use ILTs . . . to guide perceptions and expectations. Moreover, such changes have 

important consequences for understanding both biases and accuracy in social 

perceptions” (p. 57). We know that biased leadership expectations contribute to the 

gender leadership gap because they produce “at least two forms of prejudice: (a) less 

favorable evaluation of the potential for women to take on leadership roles compared to 

men, and (b) less favorable evaluations of the actual behavior of female leaders” (Ryan et 

al., 2011, p. 471). Thus, less-biased IVLTs may mitigate the difference in evaluations of 

leadership effectiveness and leadership potential. 
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Demographic characteristics such as gender (Brenner et al., 1989; Eagly & 

Karau, 2002; Heilman et al., 1989; Schein, 1973; Scott & Brown, 2006) and race 

(Rosette et al., 2008) have been found to affect leadership perceptions and ratings 

because these demographic characteristics do not fit the leadership prototypes that 

evaluators naively hold in their minds (Lord et al., 2020). As leadership categorization 

theory explains, and the connectionist perspective maintains, the closer the fit between 

the leader being evaluated and the leadership prototype the evaluator holds, the higher 

the evaluation of the leader will be because the evaluator will rely more heavily on his or 

her prototype than the actual performance of the leader (Lord et al., 2020; Rosette et al., 

2008).  

However, as the connectionist perspective explains, context may modify these 

prototypes. If a virtual work context modifies the expectations regarding the 

characteristics virtual leaders possess (Hypothesis 1), making them less biased against 

women than ILTs (Hypothesis 2), it may also mitigate to some extent the difference in 

evaluation between female and male leaders. In the same way that I do not expect a 

“think virtual leader, think female” phenomenon (Hypothesis 2), I also do not expect 

female leaders to receive higher ratings than male leaders in terms of effectiveness and 

potential. However, I expect virtual work contexts to mitigate some of the differences in 

leadership effectiveness and potential ratings that occur in face-to-face contexts. Thus, I 

propose:  

Hypothesis 3a: The difference in the evaluation of leadership effectiveness 

between male and female leaders will be lower for virtual leaders than for face-

to-face leaders. 
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Hypothesis 3b: The difference in the evaluation of leadership potential between 

male and female leaders will be lower for virtual leaders than for face-to-face 

leaders. 
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CHAPTER 3: 

METHODS AND RESULTS 

Overview of Studies 

I tested the study hypotheses with a multimethod design with an inductive approach 

and experimental design with 2,131 individuals across four studies (see Appendix A), 

following established procedures to uncover implicit leadership theories (ILTs) (Epitropaki 

& Martin, 2004; Offermann et al., 1994; Offermann & Coats, 2018; Rosette et al., 2008; 

Ryan et al., 2011; Villamor, Aguinis, et al., 2021). Specifically, in Study 1, I used an 

inductive approach (Epitropaki & Martin, 2004; Offermann et al., 1994; Offermann & 

Coats, 2018) to understand the characteristics and attributes people associate with virtual 

leaders (i.e., implicit virtual leadership theories, IVLTs) and test whether the 

characteristics that form IVLTs are different from the characteristics that form ILTs 

(Hypothesis 1). Study 2 used an experimental approach (Ryan et al., 2011) to identify the 

masculinity and femininity of IVLTs and test whether IVLTs are less biased against 

women than ILTs, such that IVLTs include a more balanced set of masculine and 

feminine attributes than ILTs (Hypothesis 2). Study 3 was based on an established 

experimental design (Rosette et al., 2008) to examine leadership effectiveness as an 

outcome of IVLTs. Specifically, this 2 (context: virtual, face-to-face) × 2 (leader gender: 

female, male) × 2 (organizational performance: crisis, success) between-subjects factorial 

design tested whether the difference in the evaluation of leadership effectiveness between 

male and female leaders is lower in virtual work environments than in face-to-face 

contexts (Hypothesis 3a). This design also allowed me to rule out the possibility that 

these findings were explained by the “think crisis, think female phenomenon” identified 
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by Ryan et al. (2011). Given that virtual work exploded during the pandemic (i.e., a 

crisis), I wanted to ensure that the findings were not influenced by any connection that 

participants may make between working virtually and the COVID crisis. Finally, in Study 

4, I expanded the range of outcomes of IVLTs by examining if the difference in the 

evaluation of leadership potential between male and female leaders was lower in virtual 

work environments than in face-to-face environments (Hypothesis 3b). Overall, this 

comprehensive research plan advances understanding of how virtual work changes 

implicit theories. 

Study 1: Leader Characteristics in IVLTs Compared with ILTs 

 Hypothesis 1 predicted that the composition (i.e., the combination of the 

characteristics that are present and their relative importance) of IVLTs would be different 

from the composition of ILTs. To test this hypothesis, I implemented methodological 

procedures similar to those successfully used to uncover ILTs (Epitropaki & Martin, 

2004; Offermann et al., 1994; Offermann & Coats, 2018). This design consisted of four 

phases: (1) generation of items, (2) validation of items, (3) identification of factors, and 

(4) factor confirmation. This allowed me to identify the nature and strength of IVLTs 

based on factor structure variability. This study intentionally relied on self-reported data 

to understand perceptions and bias. 

Sample 

 Participants were recruited via Amazon Mechanical Turk (MTurk). MTurk is an 

online platform that, with best practices implemented, provides data with equivalent or 

superior quality to data obtained from students or other types of participants (Briones & 

Benham, 2017; Thomas & Clifford, 2017). Moreover, MTurk participants are more 
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demographically diverse than traditional student samples and the U.S. population (Behrend 

et al., 2011; Berinsky et al., 2012; Casler et al., 2013; Weinberg et al., 2014). I followed all 

best practices from Aguinis et al. (2021) to ensure high-quality data, as described in Table 

3.1. The demographic characteristics included age, gender, race, education, years of work 

experience, and whether participants have worked with a virtual leader before.  

 
Table 3.1 
Best-Practice Recommendations Implemented in All Samples  

Best practices  Specific actions  

1. Evaluate the 
appropriateness of 
MTurk  

▪ Relied on MTurkers as I was interested in the general ideas that people shared about 
virtual leaders. 

▪ Collected and reported all detailed sample characteristics. 

2. Decide qualifications 
used to screen 
MTurkers 

▪ Determined qualifications (e.g., age, work experience, race) relevant to the study. 
▪ Considered only MTurkers from the U.S. based on MTurk’s filter and IP addresses. 
▪ Used only MTurkers with at least a 95% approval rate. 

3. Establish required 
sample size  

▪ Collected data from an additional 15% of MTurkers to compensate for participant 
attrition and failure to pass attention checks. 

4. Formulate compensation 
rules 

▪ Paid $1 for a 10-minute survey (i.e., significantly more than the U.S. minimum wage). 
▪ Decided to pay all MTurkers who participated in the survey. 
▪ Used a consent form that included all the details on compensation rules. 

5. Design data-collection 
tool used to gather 
responses 

▪ Required MTurkers to complete an informed consent form and a “Captcha” before 
starting the survey. 

▪ Maintained a reference database of past participants to identify MTurkers who self-
misrepresent. 

▪ Used at least two attention checks per survey and an open-ended qualitative question. 
▪ Designed a short study (10 minutes). 
▪ Included a “quit study” option. 

6. Craft the MTurk task or 
HIT (i.e., “Human 
Intelligence Task”) 

▪ Provided a description with time commitment, requirement, and compensation rules in 
the HIT. 

▪ Avoided any cues that might provide signals about the study’s aims to avoid self-
misrepresentation or social desirability bias. 

7. Launch the study, 
monitor responses, and 
respond to concerns 

▪ Conducted a pilot test with 50 participants and included an open-ended question 
requesting feedback. 

▪ Monitored MTurker communities (no comments regarding the study were made). 
▪ Answered all questions from MTurkers (in 2 hours). Only six participants across studies 

had questions. 

8. Screen data ▪ Screened data in the first 24 hours using three tools (e.g., attention checks, IP 
addresses, and overall quality questions) to estimate the percentage of unusable 
responses. Unusable data was within expectations (15%-20%). 

9. Approve compensation 
for completed responses 

▪ Approved compensation for completed responses within 24 hours of the MTurker 
completing the study. 

▪ Paid all participants who completed the study. 

10. Report details to ensure 
transparency 

▪ Reported all information regarding procedures, decisions made, and results obtained, 
including all decisions and details regarding the HIT, qualifications, sample 
characteristics, attention checks, screening techniques, country of origin, nonnaiveté, 
and characteristics of the study (including time commitment and compensation). 

▪ Provided all necessary data for future studies. 

Source: Aguinis et al. (2021). 
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Phase 1: Generation of Items 

The goal of this first phase was to collect a comprehensive list of attributes that 

people associate with virtual leaders (i.e., the list of adjectives that compose IVLTs). 

Following previous work on ILTs, I asked participants to provide 15 adjectives that 

describe a virtual leader. All participants received the following brief description: 

“Please list 15 traits or characteristics that you consider to be characteristics of a virtual 

leader.” This method has been used previously in research focused on uncovering ILTs. 

Specifically, researchers explained how “participants were given a sheet of paper with 25 

blank lines and were asked to list up to that many traits or characteristics that they 

considered to be characteristic of a leader” (Offermann & Coats, 2018, p. 516). In both 

cases, the definition of the concept was not included to avoid biasing participants. 

Phase 1: Results 

Based on previous research and best practices, I recruited 202 MTurk participants. 

As a first step, I implemented the best practices summarized in Table 3.1 and found that 

5% of participants had a repeated IP address, 7% of participants provided low-quality 

responses (i.e., they repeated the same adjective several times or left several empty 

responses), and 10% of participants failed attention checks (in the middle of the list of 

adjectives I asked “please write OK in this answer” and in questions in the virtual work 

experience section, I included one that said “please select No experience”). Thus, the 

final sample was 157 U.S. participants—78% of the original sample, which is in the 

expected range based on best practices that suggest samples from MTurk include 15% to 

30% of unusable answers (Aguinis et al., 2021). This sample was 59% male and 69% 
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Caucasian and had an average age of 32.94 years, average work experience of 11.53 

years, and an average of 2.14 years of experience working with a virtual leader. 

I deleted items that were behaviors rather than attributes and checked for any 

spelling mistakes. The final list included 552 unique adjectives. I then ranked these 

unique adjectives based on their frequencies and identified the most frequently mentioned 

adjectives. To avoid making a biased cut, I included all adjectives proposed more than 10 

times by participants. This final list contained 63 adjectives (Table 3.2).  

 
Table 3.2 
Participant-Generated Attributes of Virtual Leaders 

ID # Attribute f    ID # Attribute f  ID # Attribute f 

1 Intelligent 57    22 Kind 20  43 Compassionate 14 
2 Strong 53    23 Brave 20  44 Powerful 14 
3 Confident 47    24 Responsible 20  45 Respectable 14 
4 Smart 42    25 Caring 20  46 Reliable 13 
5 Understanding 33    26 Attentive 20  47 Influential 12 
6 Trustworthy 30    27 Positive 19  48 Inspiring 12 
7 Honest 30    28 Calm 18  49 Capable 12 
8 Charismatic 29    29 Accountable 18  50 Likable 12 
9 Patient 27    30 Loyal 17  51 Humble 12 

10 Hard working 27    31 Tech-savvy 16  52 Interesting 12 
11 Courageous 26    32 Wise 16  53 Decisive 12 
12 Helpful 25    33 Motivated 16  54 Leader 12 
13 Passionate 25    34 Open-minded 16  55 Supportive 11 
14 Fair 24    35 Diligent 15  56 Resourceful 11 
15 Communicative 23    36 Self-motivated 15  57 Determined 11 
16 Organized 22    37 Innovative 15  58 Ethical 10 
17 Assertive 21    38 Creative 15  59 Accessible 10 
18 Optimistic 21    39 Efficient 15  60 Generous 10 
19 Knowledgeable 21    40 Engaged 15  61 Effective 10 
20 Empathetic 21    41 Bold 15  62 Encouraging 10 
21 Adaptable 21    42 Nice 14  63 Focused 10 

Note. f = frequency (i.e., number of participants who mentioned each attribute). Total N (Phase 1) = 157 participants.  
 

As a supplementary analysis, I created a list of adjectives after removing the 10 

participants who declared no experience working with a virtual leader. Since there were 

no differences between both lists, I proceeded with the original list of adjectives for 

Phase 2. 
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Phase 2: Validation of Items 

The goal of this phase was to collect additional validity evidence regarding the 

attributes uncovered in Phase 1. The spontaneously generated items in Phase 1 revealed 

the most salient attributes for participants when they answered the Phase 1 survey and are 

the most central to the implicit theory. However, as Sy (2010) explained, specific 

attributes may still exist, although they do not spontaneously arise because of inadequate 

memory search or lack of involvement in the procedures. To address this point, in Phase 

2, I asked a second MTurk sample to consider the extent to which the 63 items generated 

in Phase 1 were an attribute of a virtual leader and rate them on a 10-point scale, from 

“not at all” to “extremely well.” This way, the list of 63 items from Study 1 included 

many of the adjectives that the participant would have included in a list of adjectives of a 

virtual leader but also those attributes that may have not come up spontaneously but are 

considered attributes of a virtual leader by others (i.e., by participants in Phase 1). 

Participants received the following instructions: “Please indicate the extent to which 

each of the following adjectives describes a virtual leader (i.e., a leader who is not in the 

same location as a follower and exerts influence primarily using technology-mediated 

communication) from ‘not at all’ to ‘extremely well.’”  

Phase 2: Results 

For this phase, I again considered the sample size used in previous research and 

the additional sample needed to cover the estimate of unstable responses. Thus, I 

recruited 439 MTurk participants. Following best practices from Table 3.1, I removed 6% 

of participants who failed attention checks (I distributed the 63 adjectives in five lists and 
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included one attention check in each of the lists), 6% of participants whose answers 

showed low quality, and 6% of participants who had a repeated IP address. Thus, the 

final sample for Phase 2 was 361 U.S. participants (52% male, 74% Caucasian, average 

age of 32.23 years, average work experience of 10.52 years, average experience working 

virtually with a leader of 2.53 years).  

Phase 3: Identification of Factors 

The goal of the third phase was to identify factors underlying the attributes from 

Phase 2. If the factor analysis results revealed a consistent set of characteristics (i.e., 

factors from the factor analysis) based on the attributes (i.e., items from the factor 

analysis) provided by the participants, I could conclude that IVLTs exist. To do so, I 

conducted a principal component factor analysis following best practices as described by 

Costello and Osborne (2005). These best practices include principal axis factors, scree 

test, and oblique rotation (i.e., Promax).  

Phase 3: Results 

A clear set of attributes emerged from the exploratory factor analysis, confirming 

that IVLTs exist. These results yielded nine unique factors that combined explained 

63.88% of the total variance. Figure 3.1 provides detailed information on the items 

(attributes) that compose each of the factors (characteristics) and their loadings. I labeled 

the nine factors (characteristics) that people ascribe to virtual leaders as Sensitivity, 

Trustworthiness, Strength, Adaptiveness, Inspiring, Dedication, Idealized influence, 

Creativity, and Intelligence. In the next phase, these nine factors were reduced to eight, 

and I describe these final factors in more detail in the discussion section for Study 1.   
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Figure 3.1 
Exploratory Factor Analysis Results of Characteristics (Factors) and Attributes (Items) That Compose Implicit Virtual 
Leadership Theories 

 

 
 

Note. The nine latent factors were allowed to correlate. N (Phases 1-3) = 518 U.S. working adults. Characteristics in 
gray correspond to characteristics that are also present in ILTs. Characteristics in white are new characteristics of 
IVLTs that are not present in ILTs. 
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Phase 4: Factor Confirmation 

Following established research (Epitropaki & Martin, 2004; Offermann & Coats, 

2018), I conducted a confirmatory factor analysis using MPlus. The initial sample was 

398 U.S. MTurk participants. Based on Table 3.1, I removed 7% of participants who 

failed attention checks, 5% of participants whose answers showed low quality, and 3% of 

participants who had a repeated IP address. Thus, the final sample for Phase 4 was 343 

U.S. participants (48% male, 70% Caucasian, average age of 33.06 years, average work 

experience of 11.28 years, average experience working virtually with a leader of 2.41 

years).  

Phase 4: Results 

The goodness of fit of the nine-factor model of the confirmatory factor analysis 

was tested in comparison with competing models (Mulaik et al., 1989), and for model 

improvement, I followed previous research on ILTs and used “modification indices 

provided by EQS [in this case, MPlus] in conjunction with theory and content 

considerations” (Epitropaki & Martin, 2004, p. 297). First, I computed a null model 

specifying that no relationship existed between the ILT items (Byrne, 1993; Loehlin, 

1992). This model had the worst fit, χ2 (1197) = 6748.05, p < .001 (χ2/df = 5.46, 

comparative fit index [CFI] = .40, root mean square error of approximation [RMSEA] = 

.12, standardized root mean square residual [SRMR] = .35). Second, I computed a one-

factor model with all items loading on a single factor to test if IVLTs may simply 

measure a general, undifferentiated construct of IVLTs. This model had the second-worst 

fit, with χ2 (1174) = 3642.66, p < .001 (χ2/df = 3.10, CFI = .73, RMSEA = .08, SRMR = 
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.08). Third, I tried a model with the nine factors identified in the exploratory factor 

analysis in Phase 3. While the model improved considerably, χ2 (1139) = 2763.02, p < 

.001 (χ2/df = 2.42, CFI = .83, RMSEA = .06, SRMR = .07), two of the factors were very 

similar. Thus, using the criteria described above (modification indices and theory), I 

removed one of the factors (Idealized Influence) that was already theoretically very 

similar to another factor (Inspiring) based on the items that composed them, for example, 

(1) influential from Inspiring and respectable from Idealized Influence or (2) engaged 

from Inspiring and responsible from Idealized Influence. This final model had the best fit 

with χ2 (499) = 1004.722, p < .01, (χ2/df = 2.01, CFI = .90, RMSEA = .05, SRMR = .06). 

Further support for this model was provided by the standardized factor loadings, which 

ranged from .55 to .87, and all factor loadings were statistically significant. Additionally, 

all items exhibited moderate to high R2, ranging from .30 to .75.  

Study 1 Discussion 

By comparing the final results of Study 1 to the ILTs published in previous 

research (Epitropaki & Martin, 2004; Offermann & Coats, 2018), I identified (1) factors 

that people consider critical for virtual leaders but not for face-to-face leaders and (2) 

factors that are considered important for face-to-face leaders but not necessary for virtual 

leaders. The differences between the factors that constitute ILTs and IVLTs provided 

critical information about how the virtual work context changes implicit theories and 

whether the characteristics of IVLTs are different from the characteristics of IVLTs (i.e., 

Hypothesis 1).  

Factors Considered Characteristic of Both Face-to-Face Leaders and Virtual 

Leaders. As shown in Figure 3.2, the analysis uncovered that people ascribe more than 
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half of the original ILTs to IVLTs (gray shading). Specifically, face-to-face leaders and 

virtual leaders have five common characteristics: Sensitivity, Dedication, Strength, 

Creativity, and Intelligence. This supports previous research that shows that virtual work 

is a context that moderates leadership, such that the core of leadership remains in a virtual 

context. Still, this new context modifies some of the characteristics that are important for 

leaders.  
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Figure 3.2 
Confirmatory Factor Analysis Results of Characteristics (Factors) and Attributes (Items) That Compose Implicit Virtual 
Leadership Theories 
 
 

 
 

Note. The eight latent factors were allowed to correlate. N (Phases 1-4) = 861 U.S. working adults. Characteristics in 
gray correspond to characteristics that are also present in ILTs. Characteristics in white are new characteristics of 
IVLTs that are not present in ILTs. 
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Factors Considered Characteristic of Virtual Leaders but Not of Face-to-

Face Leaders. Despite finding several similarities between ILTs and IVLTs, people 

ascribe four characteristics to virtual leaders that are not considered part of the face-to-

face leader prototype. These are Trustworthiness (including the attributes reliable, 

accountable, communicative, attentive, capable, trustworthy, accessible), Adaptiveness 

(including the attributes organized, resourceful, patient, tech-savvy), and Inspiring 

(including the attributes inspiring, influential, and passionate). These results confirm 

previous findings related to virtual leadership that more relationship-oriented leadership 

behaviors are more effective in virtual contexts (Joshi et al., 2009). Moreover, each of 

these characteristics has been found to be critical for virtual leaders in previous research 

(Joshi et al., 2009; Thomas & Bostrom, 2010). Thus, Study 1 confirmed that the 

common shared beliefs about leaders in a virtual context (IVLTs) are different from 

ILTs and that relationship-oriented leadership behaviors are even more relevant in 

virtual contexts.  

Factors Considered Characteristic of Face-To-Face Leaders but Not Virtual 

Leaders. Finally, the last set of characteristics were those present in ILTs (Offermann 

& Coats, 2018) that were not replicated in IVLTs, namely, Charisma, Tyranny, Well-

Groomed, and Masculinity. As expected based on previous research on virtual work, 

two types of characteristics were no longer present in IVLTs. The first characteristic 

was Tyranny (a more directive leadership behavior). This finding is supported by 

previous research on virtuality that has shown directive leadership behaviors to be more 

difficult to implement in virtual environments, as leaders are not able to monitor what 

their teams are doing as much as in face-to-face environments (Bell & Kozlowski, 
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2002; Hill & Bartol, 2016). Second, characteristics in ILTs related to physical 

appearance (e.g., Well-Groomed and Masculinity) were not present in IVLTs. This may 

be due to the leaner communication environment that makes visual cues related to 

appearance less salient compared to in-person face-to-face interaction.  

Overall, results from Study 1 uncovered the existence and nature of IVLTs. While 

more than half of the characteristics replicated across ILTs and IVLTs (i.e., Sensitivity, 

Dedication, Strength, Creativity, and Intelligence), four characteristics from ILTs were no 

longer present in IVLTs (i.e., Charisma, Tyranny, Well-Groomed, and Masculinity), and 

three new characteristics appeared in IVLTs (i.e., Trustworthiness, Adaptiveness, and 

Inspiring). These results supported Hypothesis 1, as the characteristics that form IVLTs 

are different from the characteristics that form ILTs. 

Study 2: The Role of Gender in IVLTs 

Hypothesis 2 predicted that IVLTs are less biased against women than ILTs. I 

tested this hypothesis using an experimental methodology (Ryan et al., 2011). In Phase 

1, I determined the masculinity and femininity of the attributes from Study 1, and in 

Phase 2, I empirically compared the differences between virtual and face-to-face leaders 

regarding each of the characteristics that form IVLTs and ILTs.  

Phase 1: Masculinity and Femininity of IVLT and ILT Attributes 

Phase 1: Sample 

Two groups of participants were collected for this study to test whether results 

replicated across samples. The first group consisted of 130 MTurk participants with a 

99% approval rate. Following best practices from Table 3.1, I removed 14 participants 
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who failed attention checks (I included five attention checks and removed those who 

failed more than one). No participants showed low-quality answers or had a repeated IP 

address, which can likely be attributed to the 99% participant approval rate requested. 

Thus, the final sample was 116 U.S. participants (47% male, 78% Caucasian, average age 

of 33.38 years, average work experience of 12.56 years, average experience working 

virtually with a leader of 2.46 years). 

The second sample was undergraduate students from an organizational behavior 

course at an East Coast university who completed the survey for extra credit. The initial 

sample was 137 students, of whom 16 failed more than one attention check (attention 

checks were the same across samples), and six provided low-quality answers. Thus, the 

final sample consisted of 115 undergraduate students (41% male, 54% Caucasian, 

average age of 20.07 years, average work experience of 1.42 years, average experience 

working virtually with a leader of 1.04 years).  

Phase 1: Design and Procedure 

The first step in Study 2 was to use Ryan et al.’s (2011) pre-study method to 

determine the masculinity and femininity of the attributes present in IVLTs and ILTs. 

Following their method, I asked participants to participate in an online survey. 

Participants were randomly assigned to either a male or female condition and were asked 

to rate all IVLT and ILT attributes. Specifically, in the female condition, I asked 

participants to indicate how characteristic each attribute was of “women in general,” and 

in the male condition, how characteristic each attribute was of “men in general.” 

Following Ryan et al. (2011), for each condition, I determined whether the means were 

significantly different for men and women and whether they were significantly above the 
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scale midpoint that previous research had used (in this case, 60). This allowed me to 

classify each of the attributes in four categories: (1) stereotypically female traits (i.e., 

traits that are seen as characteristic of women but not men, and traits that are 

characteristic of both women and men, but significantly more so for women); (2) 

stereotypically masculine traits (i.e., traits considered characteristic of men but not 

women, and traits that are characteristic of both men and women, but significantly more 

so for men); (3) traits that are seen as characteristic of both women and men; and (4) 

traits that are seen as being characteristic of neither women nor men. Identifying which 

ILT and IVLT attributes are seen as masculine or feminine was the first step to test 

Hypothesis 2 (i.e., that IVLTs are less biased against women than ILTs). 

Phase 1: Results 

Figures 3.3 and 3.4 illustrate the results of the femininity and masculinity of the 

ILT and IVLT characteristics. Feminine characteristics were those that contained 

attributes that were feminine or neutral; masculine characteristics were those that 

contained attributes that were masculine or neutral; and neutral characteristics were those 

that contained all types of attributes (feminine, masculine, and/or neutral). All details are 

included in Appendix B. As Figures 3.3 and 3.4 show, the results replicated across 

samples and supported Hypothesis 2, as IVLTs were less biased against women than 

ILTs in at least three ways addressed in the discussion section of this study
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Figure 3.3 

Study 2, Phase 1 Results: Masculinity and Femininity of Attributes of Implicit Virtual Leadership Theories and Implicit Leadership Theories (Working Adults Sample) 

 
Note. Color of the attributes: Orange (feminine attributes – i.e., attributes characteristic of women), Blue (masculine attributes – i.e., attributes characteristic of men), 
Black (neutral attributes – i.e., attributes characteristic of both men and women). The color of the characteristics is based on the color of the attributes. If a 
characteristic has both feminine and masculine attributes, it is considered a neutral characteristic, and its color is white. 
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Figure 3.3 
Study 2, Phase 1 Results: Masculinity and Femininity of Attributes of Implicit Virtual Leadership Theories and Implicit Leadership Theories (Working Adults Sample) 

 
Note. Color of the attributes: Orange (feminine attributes – i.e., attributes characteristic of women), Blue (masculine attributes – i.e., attributes characteristic of men), 
Black (neutral attributes – i.e., attributes characteristic of both men and women). The color of the characteristics is based on the color of the attributes. If a 
characteristic has both feminine and masculine attributes, it is considered a neutral characteristic, and its color is white. 
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Phase 2: Differences Between Virtual Leaders and Face-to-Face Leaders for Each of 

the Characteristics that Form IVLTs and ILTs  

Phase 2: Sample 

Two groups of participants were collected for Phase 2 to test whether results 

replicated across samples. The first group of participants was graduate students at an East 

Coast university who completed the survey as part of a class activity. The initial sample 

was 187 students, of whom five failed attention checks, 19 provided low-quality answers, 

and nine did not give consent to use their data. Thus, the final sample consisted of 154 

undergraduate students (49% male, 55% Caucasian, average age of 32.73 years, average 

work experience of 10.36 years, average experience with a virtual leader of 1.98 years).  

The second sample consisted of 215 MTurk participants. Following best practices 

from Table 3.1, I removed 20 participants who failed attention checks, eight participants 

who provided low-quality answers, and four participants who had a repeated IP address. 

Thus, the final sample was 183 U.S. participants (52% male, 80% Caucasian, average 

age of 35.39 years, average work experience of 11.00 years, average experience with a 

virtual leader of 3.52 years). 

Phase 2: Design and Procedure 

The goal of Phase 2 was to empirically test the difference for each IVLT and ILT 

characteristic for both face-to-face leaders and virtual leaders and identify differences 

across conditions. Participants were randomly assigned to either a face-to-face leader or 

virtual leader condition and were asked to rate the same list of attributes as in Phase 1 (a 

list including all IVLT and ILT attributes). In the face-to-face condition, I asked 
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participants: “Please rate how characteristic each adjective is of a leader with whom you 

interact face-to-face.” In the virtual leader condition, participants were asked: “Please 

rate how characteristic each adjective is of a virtual leader, a leader who is not in the 

same location where you are and with whom you interact using technology.” I then 

determined whether the means of each characteristic were significantly different across 

conditions. 

Phase 2: Results 

Figures 3.5 and 3.6 illustrate the results of Phase 2, which further support both 

Hypotheses 1 and 2. As expected, there were no significant differences across conditions 

for the characteristics that were present in both ILTs and IVLTs. The only marginally 

significant difference across conditions was in Strength, t (141) = (1.87), p = .06, 

suggesting that this characteristic is less prominent for virtual leaders (M = 5.78, SD = 

1.93) than face-to-face leaders (M = 6.31, SD = 1.51). 

Regarding the characteristics present in ILTs that were no longer present in 

IVLTs, I would expect these to be significantly less characteristic of virtual leaders than 

face-to-face leaders. Supporting these ideas, Masculinity, t (138) = (3.01), p < .01, was 

significantly less characteristic of virtual leaders (M = 2.25, SD = 1.65) than face-to-face 

leaders (M = 3.23, SD = 2.36), and similarly the Well-Groomed characteristic, t (152) = 

(2.32), p = .02, was significantly less characteristic of virtual leaders (M = 4.48, SD = 

2.69) than face-to-face leaders (M = 5.51, SD = 2.80). These results reinforce the idea 

that Masculinity and Well-Groomed are no longer part of the leadership prototype in 

virtual environments. 
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Figure 3.5 
Study 2, Phase 2 Results: How Characteristic Each ILT and IVLT Characteristic Is of Face-to-Face Leaders and Virtual Leaders (Graduate Student Sample) 
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Figure 3.6 

Study 2, Phase 2 Results: How Characteristic Each ILT and IVLT Characteristic Is of Face-to-Face Leaders and Virtual Leaders (Adults Sample) 
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Finally, I would expect the characteristics that emerged in IVLTs but were not 

present in ILTs to be significantly more characteristic of virtual leaders than face-to-face 

leaders. Supporting this idea, I found significant differences between the groups for 

Adaptiveness (face-to-face leaders, M = 7.04, SD = 1.48; virtual leaders, M = 8.29, SD = 

1.17; t (145) = 5.85, p = < .01) and for Trustworthiness (face-to-face leaders, M = 8.04, 

SD = 1.36; virtual leaders, M = 8.47, SD = 1.04; t (143) = 2.18, p = .03). Overall, these 

results further supported Hypothesis 1, as the characteristics that form IVLTs are 

different from those that form ILTs. They also supported Hypothesis 2, as IVLTs are less 

biased against women than ILTs. Moreover, these results replicated across samples. 

Study 2 Discussion 

Hypothesis 2 predicted that IVLTs are less biased against women than ILTs. I 

tested this hypothesis using an experimental methodology (Ryan et al., 2011).  

In Phase 1, I determined the masculinity and femininity of the attributes from 

Study 1. As Figures 3.3 and 3.4 show, the results replicated across samples and 

supported Hypothesis 2, as IVLTs are less biased against women than ILTs in at least 

three ways. First, Masculinity, a biased characteristic of ILTs, is no longer present in 

virtual contexts. Second, Tyranny, a masculine characteristic of ILTs, is also not part of 

IVLTs. Finally, the new characteristics that emerged in IVLTs that were not present in 

ILTs (i.e., Trustworthiness, Adaptiveness, and Inspiring) were either mostly feminine 

(according to the working adults sample) or entirely feminine (according to the student 

sample).2 

 
2 As shown in Figures 3.3 and 3.4, this small difference is explained by difference in Tech-Savvy across the 
samples. While working adults considered Tech-Savvy a masculine attribute and Adaptiveness a neutral 
characteristic, undergraduates considered Tech-Savvy a neutral attribute and Adaptiveness a feminine 
characteristic.  
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In Phase 2, I empirically compared the differences between virtual and face-to-

face leaders regarding each of the characteristics that form IVLTs and ILTs. As shown in 

Figures 3.5 and 3.6, the results were remarkably similar across samples: Masculinity and 

Well-Groomed were significantly less characteristic of virtual leaders than face-to-face 

leaders, and Adaptiveness was significantly more characteristic of virtual leaders than 

face-to-face leaders. The only two differences across samples were that (1) the 

differences between face-to-face leaders and virtual leaders were not significant for 

Trustworthiness, although results were in the expected direction; and (2) Strength was 

significantly less characteristic of virtual leaders than face-to-face leaders. This final 

difference further supports Hypothesis 2, as Strength was the only masculine 

characteristic among those present in both ILTs and IVLTs. 

A limitation is the potential effect that the pandemic may have had on these 

results. The implementation of virtual work increased over the last two decades, but it 

skyrocketed during the COVID pandemic due to the stay-at-home mandates. Thus, there 

is a possibility that participants may have unconsciously related virtual work with a crisis 

(i.e., the COVID pandemic). Studies 3 and 4 address this point and consider whether the 

possibility that the results were explained by the “think crisis, think female” phenomenon 

(Ryan et al., 2011) can be ruled out.  

Study 3: Leadership Effectiveness as an Outcome of Less-Biased IVLTs  

Study 3 had two goals. The first was to test Hypothesis 3a, which predicted that 

the difference in the evaluation of leadership effectiveness between male and female 

leaders would be lower for virtual leaders than for face-to-face leaders. The second goal 

was to rule out the possibility that the results were explained by the “think crisis, think 
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female” phenomenon (Ryan et al., 2011). While virtual work has existed for over two 

decades, it did not become the norm for most corporate employees until the recent 

pandemic. Because participants may unconsciously connect virtual work and a time of 

crisis (i.e., the COVID pandemic), I wanted to ensure that this alternative explanation did 

not influence the findings.  

Sample 

I recruited 506 Prolific participants. Prolific is a new platform that supports 

researchers with recruit participants for their research by enabling fast, reliable, and 

high-quality data collection. As a first step, I implemented the best practices summarized 

in Table 3.1 and found that 7% of participants had a repeated IP address (participants 

were recruited over two different days, which may explain the high rate), 2% failed one 

or more attention checks, and 3% completed the survey in less than 2 minutes. 

Additionally, 1% of participants failed the gender manipulation, 2% failed the crisis 

manipulation, and 4% failed the virtuality manipulation (with an additional 1% failing 

both the crisis and virtuality manipulation). Thus, the final sample was 411 U.S. 

participants (i.e., 81% of the original sample). Participants were 51% female, 73% 

Caucasian, had an average age of 34.06 years, had an average of 13.92 years of work 

experience, and had 2.71 years of experience working with a virtual leader. 

Design and Procedure 

The study consisted of a 2 (context: virtual, face-to-face) × 2 (leader gender: 

male, female) × 2 (organizational performance: crisis, success) between-subjects factorial 

design. Adapting Rosette et al.’s (2008) method, participants completed a task named 
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“Reading Between the Lines,” which consisted of reading a newspaper article. They were 

told that the goal was to examine how people make inferences about the newspaper 

articles they read. The article contained experimental manipulations of context (i.e., 

virtual or in person), leader gender (i.e., female or male), and organizational performance 

(i.e., crisis or success). Participants read one of eight versions of the news article; two 

versions are included in Appendix C as an illustration of the vignettes. 

Manipulations 

Context. I manipulated the virtual versus face-to-face context in the vignette by 

describing the daily operations of the firm. For the virtual [face-to-face] condition, the 

article explains that “during this time, Jessica led a team with members in different 

remote locations [in the office], interacting primarily using technology tools (i.e., 

virtually) [face-to-face (i.e., in-person)].” At the end of the article, these points were 

reiterated, as the article described that “moving forward into the new year, Jessica will 

continue to work with her team spread across different remote locations (i.e., virtually) 

[face-to-face (i.e., in-person).] 

Leader Gender. I manipulated the gender of the leader by changing the name of 

the leader. I used Jessica and Michael as the names of the female and male leaders, 

respectively, as these were the most popular names for people born in 1990 (U.S. Social 

Security Administration, 2018).  

Organizational Performance. I manipulated organizational performance as 

either successful (i.e., a boom) or unsuccessful (i.e., a crisis). For the crisis condition, the 

article described that “the financial state of Genoplex Corporation has changed since 

Jessica Smith arrived at the firm 5 months ago and not [] for the better. As of this month, 
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company earnings have decreased [increased] 34% over the last 5 months.” The vignette 

also included a graph that illustrated the steady decrease [increase] in the firm’s earnings 

over a 5-month period, as in Rosette et al. (2008). 

Measures 

Leadership Effectiveness. Previous research using a similar experimental 

approach asked participants to evaluate the leader on four characteristics: intelligence, 

competence, confidence, and competitiveness (e.g., “I think the leader is competent”) and 

argued that based on Kirkpatrick and Locke (1996) and Lord et al. (1984), these were the 

characteristics that have been shown to represent effective leadership (Rosette et al., 

2008). However, given that intelligence and competence are androgynous characteristics, 

but confident and competitive may be considered masculine attributes, I also used Judge 

and Bono’s (2000) measure for leadership effectiveness. This measure asked participants 

to rate the leader based on five items: (1) demonstrated ability to motivate employees to 

exert extra effort, (2) demonstrated ability to promote cooperation toward group goals 

among subordinates, (3) expectations for quality and excellence on the part of 

subordinates, (4) ability to lead team members to meet performance goals, and (5) overall 

ability as a leader. 

Demographics. I asked participants to report their age, gender, race, education, 

years of work experience, and how long they have worked with a virtual leader. 

Manipulation Checks. I included three manipulation checks to confirm the 

participant’s awareness of context (virtual vs. face-to-face), the candidate’s gender (i.e., 

“What is the gender of (name), the leader?”), and organizational performance (crisis vs. 

success).  
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Results 

To test whether the difference in the evaluation of leadership effectiveness 

between male and female leaders was lower for virtual leaders than for face-to-face 

leaders (Hypothesis 3a), I submitted leadership effectiveness ratings to analysis of 

variance, with virtuality, leader gender, and organizational performance as between-

participant factors. As summarized in Table 3.3, results showed no significant effect of 

gender or virtuality or the interaction between the two. Thus, Hypothesis 3a was not 

supported.  

 
Table 3.3 
Study 3: Differences of Ratings on Leadership Effectiveness Based on Virtuality,  
Leader Gender, and Organizational Performance 

 Leadership effectiveness 
(Rosette et al., 2008) 

Leadership effectiveness 
(Judge & Bono, 2000) 

Variable F (1,403) Sig. F (1, 403) Sig. 

Intercept 12673.667 <.001 9829.351 <.001 
Gender 2.424 .120 2.213 .138 
Virtuality .165 .685 .010 .922 
Crisis 725.409 <.001 1302.096 <.001 
Gender × Virtuality 1.203 .273 .002 .962 
Gender × Crisis .177 .674 .010 .922 
Virtuality × Crisis 3.939 .048 7.737 .006 
Gender × Virtuality × Crisis .040 .841 .757 .385 

 

Interestingly, these analyses revealed a significant main effect of crisis for Rosette 

et al.’s (2008) leadership effectiveness measure, F (1, 403) = 725.41, p < .001, which 

indicates a significantly lower rating of leadership effectiveness for candidates in the 

crisis condition (M = 3.69, SD = 1.04) compared to candidates in the success condition 

(M = 6.01, SD = .77). These results were replicated with Judge and Bono’s (2000) 

measure for leadership effectiveness: F (1, 403) = 1302.10, p < .001, crisis condition (M 

= 2.74, SD = 1.01) and success condition (M = 5.88, SD = .74). Crisis was also present in 

the only two-way interaction that was significant, which was Virtuality × Crisis. Again, 
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this two-way interaction was significant for both measures of leadership effectiveness: F 

(1, 284) = 3.94, p < .05 for Rosette et al.’s (2008) measure and F (1, 284) = 7.74, p < .01 

for Judge and Bono’s (2000) measure. The interaction showed that in a time of crisis, 

leadership potential was higher in virtual contexts (M = 2.86, SD = .09) than in face-to-

face contexts (M = 2.61, SD = .09), while the opposite was true in times of boom—i.e., 

leadership potential was lower in virtual contexts (M = 5.76, SD = .09) than in face-to-

face contexts (M = 5.99, SD = .09). 

Study 3 Discussion 

 Results from Study 3 did not support Hypothesis 3a—that the difference in the 

evaluation of leadership effectiveness between male and female leaders would be lower 

for virtual leaders than for face-to-face leaders. A reason for this may be the strong role 

played by the manipulation of the crisis in the vignette. Interestingly, the only significant 

results (i.e., main effect of crisis and two-way interaction Virtuality × Crisis) replicated 

across both measures of leadership effectiveness. Moreover, my measure of crisis 

focused on poor performance during the leader’s tenure as opposed to prior to his or her 

tenure (Ryan et al., 2011). Thus, in Study 4, I modified this manipulation. 

Study 4: Leadership Potential as an Outcome 

of Less-Biased IVLTs Against Women  

Study 4 used the same experimental design as Study 3 but with a different 

vignette focused on a second outcome related to biased gender expectations in leadership 

potential. This allowed me to test Hypothesis 3b (i.e., that the difference in the evaluation 

of leadership potential between male and female leaders would be lower for virtual 
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leaders than for face-to-face leaders). Additionally, I modified the way crisis was 

manipulated. While in Study 3, the measure of crisis focused on poor performance during 

the leader’s tenure as opposed to earlier, in Study 4, I changed the manipulation so that it 

was more aligned with the crisis situation studied in prior work (i.e., the leader needs to 

address a crisis that was previous to their tenure as a leader). 

Sample 

I recruited 333 Prolific participants. As a first step, I implemented the best 

practices summarized in Table 3.1 and found that 2% of participants had a repeated IP 

address, 3% failed one or more attention checks, 1% failed the gender manipulation, 3% 

failed the crisis manipulation, and 4% failed the virtuality manipulation. Thus, the final 

sample was 292 U.S. participants (i.e., 88% of the original sample). Participants were 

52% female, 64% Caucasian, had an average age of 29.85 years, had an average of 10.22 

years of work experience, and had an average of 1.81 years of experience working with a 

virtual leader. 

Design and Procedure 

Study 4 consisted of a 2 (context: virtual, face-to-face) × 2 (leader gender: male, 

female) × 2 (organizational performance: crisis, success) between-subjects factorial 

design. The vignette was adapted from Rosette et al. (2008), and two illustrations of these 

vignettes are included in Appendix D. Following Rosette et al. (2008), participants were 

told they were participating in a “Performance Evaluation” study with a goal of 

evaluating candidates for a position in a firm.  
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Manipulations 

Context. I manipulated the virtual versus face-to-face context in the vignette by 

describing the firm’s daily operations. For the virtual [face-to-face] condition, the 

vignette explained that “GHB policy supports [does not support] virtual work for its 

employees. Therefore, this team leader will work virtually [in person] with team 

members and other leaders who are in different remote locations and interact with them 

primarily using technology tools [who are in the same office location and interact with 

them primarily face-to-face].” At the end, the vignette explained that “the ideal candidate 

should be able to work effectively in a virtual mode with remote [in the office with] team 

members and other GHB leaders.” 

Leader Gender. I manipulated the gender of the candidate for the leadership 

position by a line-item description in the personnel file rather than a name. Under the 

label gender, the candidate was described as a man or woman. Based on pilot results that 

showed that this manipulation needed to be more explicit, I also included a neutral icon of a 

man or a woman (see Appendix D). 

Organizational Performance. I manipulated organizational performance as 

either successful (i.e., a boom) or unsuccessful (i.e., a crisis) by including a graph in the 

crisis [success] condition illustrating the division performance. The text described: “As 

shown in the graph, the Eastern Division is experiencing a significant decrease [increase] 

in the number of profitable projects completed each year, and its financial performance 

has been extremely weak [strong]. The new leader will take on this unsuccessful 

[successful] division.” 
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Measures 

Leadership Potential. I used Rosette et al.’s (2008) measure of leadership 

potential. This measure included the following three items: “The leader has the 

competence to perform effectively in the division leader role,” “The leader has what it 

takes to lead others in a division successfully,” and “The leader will be an effective 

division leader.” Participants rated these items using a 7-point response scale, ranging 

from 1, strongly disagree, to 7, strongly agree. 

Demographics. For demographic characteristics, I asked participants to report 

their age, gender, race, education, years of work experience, and how long they have 

worked with a virtual leader. 

Manipulation Checks. I included three manipulation checks to confirm the 

participant’s awareness of the context (virtual vs. face-to-face), the candidate’s gender 

(i.e., “What is the gender of the candidate?”), and organizational performance (crisis vs. 

success).  

Results 

Hypothesis 3b predicted that the difference in the evaluation of leadership 

potential between male and female leaders would be lower for virtual leaders than for 

face-to-face leaders. I submitted leadership potential ratings to an analysis of variance 

with virtuality, leader gender, and organizational performance as between-participant 

factors to test this hypothesis. As shown in Table 3.4, there was no significant main effect 

of gender, virtuality, or their interaction. Thus, Hypothesis 3b was not supported. As in 

Study 3, the main effect of crisis was significant, F (1, 285=4) = 7.82, p < .01, indicating 

a significantly lower rating of leadership potential for candidates in the crisis condition 
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(M = 5.51, SD = .97) compared to those in the success condition (M = 5.81, SD = .86). 

Thus, context again played a critical role in evaluating leadership potential across 

conditions.  

Table 3.4 
Study 4: Differences of Ratings on Leadership Potential Based on Virtuality,  
Leader Gender, and Organizational Performance 

Variable F (1,284) Sig. 

Intercept 10908.442 <.001 
Virtuality 3.004 .084 
Crisis 7.820 .006 
Gender .034 .853 
Virtuality × Crisis .034 .853 
Virtuality × Gender .011 .916 
Crisis × Gender .021 .884 
Virtuality × Crisis × Gender 2.989 .085 

 

The findings for Study 4 showed two effects that approached significance (Table 

3.4): (1) the effect of virtuality, F (1, 284) = 3.00, p < .10, indicating a marginally higher 

rating of leadership potential for candidates in the virtual condition (M = 5.75, SD = .89) 

than candidates in the face-to-face condition (M = 5.56, SD = .97); and (2) the three-way 

interaction between Virtuality × Crisis × Gender (F (1, 284) = 2.99, p < .10). Although 

this interaction did not reach significance, I examined the pattern of relationships 

underlying this effect. This showed that in the success condition, the leadership potential 

rating for the face-to-face leader was higher for the male leader (M = 5.80, SD = .93) than 

for the female leader (M = 5.62, SD = .92); however, this pattern reversed for the virtual 

leader, with the leadership potential rating being higher for the female leader (M = 6.00, 

SD = .79) than for the male leader (M = 5.83, SD = .80). This result supports the notion 

that leading virtually is more advantageous for female than for male leaders. In the crisis 

condition, the male (M = 5.34, SD = .89) and female (M = 5.50, SD = 1.12) face-to-face 

leaders were rated more similarly than the male (M = 5.71, SD = .83) and female (M = 

5.47, SD = 1.05) virtual leaders; in addition, unlike in the success condition, the male 
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virtual leader received higher ratings than the female virtual leader. This pattern of results 

suggests a complex relationship where who has the advantage in terms of leadership 

potential ratings (i.e., male or female leader) and the extent of that advantage varies based 

on the success versus crisis context. 

Study 4 Discussion 

Study 4’s results again point to the critical role that context may play in 

understanding ILTs’ impact on leadership outcomes. Although the interaction effects in 

Study 4 were not significant, the three-way interaction between Virtuality, Crisis, and 

Gender approached significance, and the pattern of results suggests that whether the 

context involves success or a crisis may play an important role in the ratings of leadership 

potential for male versus female leaders. In a success context, women virtual leaders may 

gain the leadership potential advantage that is held by male face-to-face leaders, which is 

consistent with my theorizing regarding the virtual context being more favorable for 

women’s leadership. However, in a crisis context, female virtual leaders do not seem to 

have the leadership advantage, which is counter to Ryan et al.’s (2011) finding that 

women receive higher leadership ratings than men in times of crisis. Ryan et al.’s (2011) 

findings suggest that women gain the leadership advantage in terms of crisis when the 

leader is required to endure the crisis, take responsibility for weak performance, or 

manage people through the crisis, but not when there is an expectation of the leader to 

take a more active role such as being a spokesperson or turning performance around. The 

manipulation in Study 4 focused on turning around a company in a financial crisis, and 

the virtual environment likely creates even greater uncertainty regarding the female 

virtual leader’s ability to turn performance around.  
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My purpose for manipulating crisis was to control for the impact of COVID-19. 

However, the crisis manipulation used in the Study 4 vignette may be different from a 

pandemic crisis, where there may not be an expectation of the leader turning things 

around but simply keeping the “ship afloat” and helping employees “ride out” the crisis 

together. This is more akin to the type of crisis condition where Ryan et al. (2011) 

suggested female leaders would have the advantage. It is possible that for this type of 

crisis, female virtual leaders may maintain an advantage over men. This discussion is 

speculative, given that the three-way interaction between Virtuality, Crisis, and Gender 

did not reach significance. However, it points to the potential need to test the effects of a 

crisis on the virtual leadership advantage for women in a more nuanced way in future 

studies. 
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CHAPTER 4: 

GENERAL DISCUSSION 

Organizations are implementing virtual work at an increasing rate, which has been 

significantly accelerated by the COVID-19 pandemic (Kossek & Lee, 2020; Levy, 2020; 

Rue, 2020; Zeidner, 2020). The significant growth in virtual work is likely to persist after 

the pandemic, making it one of “the biggest business trends in the coming years” 

(Agovino, 2020). This new context allows leaders and employees to interact across time 

and space, but dispersion and technology-mediated communication also create challenges 

(Hoch & Kozlowski, 2014; Raghuram et al., 2019) that create different requirements for 

effective leadership in virtual contexts.  

Building on the leadership categorization theory, and the more recent 

connectionist perspective, this study advances theory related to virtual leadership, 

implicit theories, and gender equality. I argued that virtual work is a context strong 

enough to change the shared naive ideas that we hold about leaders (i.e., implicit 

leadership theories, ILTs). Moreover, based on recent virtual work research suggesting 

that relationship-oriented leadership behaviors are more important in virtual contexts than 

transactional leadership behaviors (Brown et al., 2021), and research suggesting that 

female leaders tend to embrace these relationship-oriented leadership behaviors more 

(Eagly & Carli, 2003), I argued that these new implicit virtual leadership theories 

(IVLTs) will be less gendered than face-to-face ILTs. Finally, I predicted that these less-

biased IVLTs result in evaluations of female leaders in virtual environments that are 

more equal to those of men. A multimethod design including four studies and 2,131 

individuals supported the existence of IVLTs and their less-biased nature. However, I did 
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not find support for a smaller difference in the evaluation of leadership effectiveness and 

leadership potential between male and female leaders for virtual leaders than for face-to-

face leaders. As explained below, this may be due to the nature of the manipulations 

used.  

The goal of this dissertation was to address several questions related to the impact 

of virtual work on ILTs. The first question asked whether virtual work changes the 

characteristics and attributes people associate with leaders (i.e., IVLTs). By comparing 

the results of Study 1 with the ILTs published in previous research (Epitropaki & Martin, 

2004; Offermann & Coats, 2018), I uncovered the new construct of IVLTs. These IVLTs 

were composed of three new characteristics that were not present in ILTs (i.e., 

Trustworthiness, Adaptiveness, and Inspiring) and five characteristics shared across ILTs 

and IVLTs (i.e., Sensitivity, Dedication, Strength, Creativity, and Intelligence). Four 

characteristics from ILTs were no longer present in IVLTs (i.e., Charisma, Tyranny, 

Well-Groomed, and Masculinity). These results not only uncovered the new construct of 

IVLTs, but also showed how it differs from ILTs.  

The second question asked whether these IVLTs are less biased against women 

than face-to-face ILTs. To answer this question, in Study 2, I determined the masculinity 

and femininity of the attributes from both ILTs and IVLTs and found that IVLTs are less 

biased against women than ILTs in at least three ways: (1) Masculinity, a biased 

characteristic of ILTs, vanished in virtual contexts; (2) Tyranny, a masculine 

characteristic of ILTs, was also not present in IVLTs; and (3) the new characteristics that 

emerged in IVLTs (i.e., Trustworthiness, Adaptiveness, and Inspiring) were all feminine. 

Moreover, these results replicated across two different samples.  
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The last research question considered whether these less-biased IVLTs result in 

evaluations of female leaders in virtual environments that are more equal to those of men. 

Given that the data for my study were collected during the COVID-19 pandemic when 

addressing this question in Studies 3 and 4, I also wanted to control how a crisis context 

might interact with the new construct of IVLTs. Results from Studies 3 and 4 were not 

significant but may provide some insight into the importance of considering context when 

analyzing the outcomes of implicit theories. I expand on these ideas later in this chapter.  

Theoretical Implications 

This study has three theoretical implications. First, it contributes to virtual work 

research by uncovering a new construct that identifies the characteristics that people 

associate with virtual leaders. This contribution addresses recent calls in the literature to 

consider virtual leadership as a critical area in need of future research (Avolio et al., 

2014; Bell et al., 2017; Kirkman et al., 2012). As expected based on previous virtual 

work research, the new construct of IVLTs has several similarities with ILTs (Sensitivity, 

Dedication, Strength, Creativity, and Intelligence), suggesting that individuals recognize 

what virtual work research has often claimed: that this is a new context that moderates 

leadership, such that some leadership characteristics become more relevant as they help 

to address the challenges created by working virtually. I drew on existing research 

regarding the leadership behaviors that promote effective virtual work outcomes (Bell et 

al., 2017; Brown et al., 2021) and expanded it by identifying characteristics that tend to 

be associated with perceptions of effective virtual leaders. I extended this line of research 

by showing that individuals recognize three critical characteristics of virtual leaders that 

were not present in the face-to-face leadership prototype: Trustworthiness, Adaptiveness, 
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and Inspiring. This finding supports previous research that has associated these 

characteristics with effective virtual leadership. For example, Jarvenpaa and Leidner 

(1999) demonstrated the critical role of trust in virtual environments, Thomas and 

Bostrom (2010) showed the need for leaders to be adaptive, and Joshi et al. (2009) 

highlighted the need of leaders to inspire their team members. 

Second, this study enriches the work on ILTs and further extends the 

connectionist perspective (Epitropaki et al., 2013). I extended this line of research by 

advancing our understanding of how an increasingly common work context that is a 

crucial aspect of the future of work modifies ILTs. As detailed in the previous paragraph, 

by comparing the newly uncovered construct of IVLTs with the established concept of 

ILTs, I was able to identify (1) factors considered characteristic of both face-to-face 

leaders and virtual leaders; (2) factors considered characteristic of virtual leaders but not 

face-to-face leaders; and (3) factors considered characteristic of face-to-face leaders but 

not virtual leaders. Overall, these results illustrate how virtual work is a context strong 

enough to change the leadership prototypes we naively hold in mind and that we 

unconsciously recognize the leadership behaviors critical to function in a virtual 

environment. 

A final theoretical contribution relates to gender and leadership in virtual 

environments. Recent work has uncovered the double-edged sword of virtual work for 

women’s career advancement (Villamor, Hill, et al., 2021). The results from this study 

support some preliminary work showing that women may be better suited as leaders in 

virtual work contexts (Post, 2015) because, compared to men, women tend to engage in 

more relationship-focused leadership styles (Eagly & Johannesen-Schmidt, 2001; Eagly 
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et al., 2003), which yield better results in virtual environments (Gajendran & Joshi, 2012; 

Hill & Bartol, 2016). Moreover, these results suggest that individuals not only recognize 

virtual work as a context where relationship-oriented leadership behaviors are more 

important but that this is a context that removes some of the more biased perceptions of 

face-to-face leaders. A quick look at the set of characteristics present in ILTs but no 

longer present in IVLTs shows at least two male-oriented characteristics: Tyranny (a 

more directive leadership behavior) and Masculinity.  

While these findings support that IVLTs are less biased toward women than ILTs, 

I did not find evidence that they translate into higher leadership ratings for women virtual 

leaders compared to men, which may be due to the nature of the manipulations I used. 

These results point to the critical role of context for fully understanding ILTs’ impact on 

how leaders are evaluated. While I did not find significant results for a financial crisis of 

a company (Study 3) or division (Study 4), a pandemic or a reputational crisis may be a 

different context that may yield different results. This argument is based on Ryan et al.’s 

(2011) work that women gain the leadership advantage in terms of crisis when the leader 

is required to endure the crisis, take responsibility for weak performance, or manage 

people through the crisis, but not when the leader is expected to take an active role such 

as being a spokesperson or turning performance around, as explained in more detail in the 

next section.  

Limitations and Future Directions  

These contributions must be qualified considering the limitations of this research. 

First, the results related to the consequences of IVLTs in evaluations of leadership 

effectiveness and potential were not significant, probably due to the strong influence that 
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context had on the design of Studies 3 and 4. In my attempt to control for the “think 

crisis, think female” phenomenon, I used manipulations from previous research (Rosette 

et al., 2008) that highlighted the performance of the company/division. I did not find a 

significant gender difference in terms of leadership potential and leadership effectiveness. 

This may be because the manipulation was too focused on company/division 

performance and the need for a leader to turn the financial performance around. 

Therefore, I selected a manipulation involving a performance crisis due to the negative 

impact of COVID on the performance of many organizations. However, a nuanced 

difference that I did not take into account is that during COVID-19, organizations were 

not only facing tumultuous economic times, but they also tried to help their employees 

“ride out” the crisis (not necessarily expecting to turn the performance around until after 

the pandemic). Thus, a limitation of this work is that I overlooked this nuance.  

A consequence of this limitation is that a crisis focus on performance was not the 

best choice to test “think crisis, think female.” When Ryan et al. (2011) uncovered “think 

crisis, think female,” they also found no significant results for this phenomenon when the 

type of crisis manipulated was a performance crisis. These authors argued that the skills 

that people associate with the “think crisis, think female” are not related to the 

effectiveness of dealing with a performance crisis but with other types of crises where 

female traits such as managing people or communicating may be more critical. A 

pandemic is also a crisis that cannot be considered only from the lens of financial 

performance; it is also a health crisis and a time of great uncertainty for humankind. 

Therefore, future research should use a manipulation that better accounts for these health-

related concerns and the unmatched uncertainty, rather than focusing on the financial 
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crisis, to better understand the impact that the pandemic may have had on the way we 

currently see virtual leaders. This opens new avenues of research to consider the different 

roles virtuality may play depending on the crisis. Virtual environments tend to create 

even greater uncertainty than face-to-face environments, and virtual leaders need to have 

the ability to address this in crisis times.  

Second, most empirical research on virtual work, including this study, has 

examined virtuality as a dichotomy (i.e., solely face-to-face vs. solely virtual). While this 

is a necessary first step to understand how implicit theories change in a virtual context, 

future work should address the calls to examine virtuality as a continuum from low (in-

person with face-to-face interaction) to high (dispersed using primarily technology-

mediated communications) (Brown et al., 2021; Gilson et al., 2015) and how IVLTs may 

differ at different degrees of virtuality. For example, one of the most challenging contexts 

for building trust may be the hybrid environment, where some employees are together 

and others are not, as this may lead to subgroup formation, which may also impact how 

different members of the group think about IVLTs depending on the context in which 

they are working. Thus, another interesting future research area would be to consider how 

the order in which the leader and subordinate interact may impact IVLTs. For example, 

Triana et al. (2012) found that women working in male-dominated teams felt more 

included and participated more when their team used instant messenger first and then met 

face-to-face because cues leading to the social categorization effects that exclude 

minority members were less salient in leaner communication environments. Based on this 

research and the findings of the current study, future research could consider if the role of 

IVLTs is also stronger when leaders and subordinates meet virtually first. Addressing 
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these types of research questions is vital given that in the post-pandemic world, most 

work interactions will probably occur in a hybrid model. 

A third limitation that should be acknowledged is that the feminine name used in 

Study 3 (i.e., Jessica) may have a white connotation. To my knowledge, and according to 

recent reviews on gender and virtuality (Villamor, Hill, et al., 2021), there is no previous 

work on the impact of both race and gender in virtual work. This is a critical gap in the 

literature, given race’s vital role when considering women’s career equality (Kossek et 

al., 2017) and race’s crucial role in leadership prototypes (Rosette et al., 2008). Thus, I 

encourage future research to extend these results and consider the impact that race may 

have on virtual leadership prototypes. 

These results were also not able to disentangle the two components of virtual 

work (i.e., dispersion and technology dependence) and whether each has a different 

impact on perceptions of leaders based on their gender. A common dichotomy in 

perceived qualities across genders is warmth versus competence (Ellemers, 2018). Future 

research could investigate whether the female advantage may be more connected to 

dispersion related to challenges (i.e., coordination, communication, isolation), where 

warmth may contribute to addressing these challenges. In contrast, technology 

dependence is associated with competence and therefore may not favor women.  

A final future research consideration is the impact these less biased IVLTs may 

have on women’s career equality in the long term. “Think crisis, think female” puts 

women in an uphill battle as they are allowed to lead in a situation where it is more 

challenging to succeed as a leader. We do not know yet how leading virtually translates 

into long-term career success. Yet, there is a possibility that if women are seen as a better 



 

64 

fit to lead in virtual environments but leading in this environment is more challenging 

than in face-to-face environments (given virtual work’s challenges), women may face 

another uphill battle in this new context. For example, if future research does show that 

women are selected more often to lead in virtual environments, it would be interesting to 

understand the impact on potential work (e.g., promotion) and nonwork (e.g., stress) 

outcomes of these assignments, as they may oppose each other. 

Practical Implications 

These results suggest that our perceptions of leaders change in virtual 

environments and that people are able to identify critical components of virtual leadership 

aspects that have been considered necessary by previous virtual work research. 

Specifically, people recognize three leadership characteristics as more important when 

leading in virtual environments than in face-to-face environments: Trustworthiness, 

Adaptability, and Inspiring. People do realize that it is even more critical for virtual 

leaders to be perceived as trustworthy, adapt to the challenges or unexpected 

circumstances that technology may create, and inspire their teams when working 

virtually. Thus, these findings inform leaders of the leadership behaviors their teams 

expect them to have. For example, in terms of Trustworthiness, leaders are expected to be 

reliable, accountable, communicative, attentive, capable, and accessible; in terms of 

Adaptiveness, they are expected to be organized, resourceful, patient, and tech-savvy; 

and in terms of Inspiring, they are expected to be influential and passionate. Moreover, 

leaders should be encouraged to embrace these behaviors, as previous work has shown 

that they are effective virtual leadership behaviors.  
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In terms of gender and leadership, these results suggest that virtual work is a 

context where “think leader, think male” no longer holds. Furthermore, they indicate that 

our preconceived ideas of virtual leaders are less biased toward women than the face-to-

face leadership prototypes we hold. Hence, when people consider what makes a 

successful virtual leader, they can identify the leadership behaviors that previous research 

has suggested comprise effective leadership, without gender playing a role in such 

expectations.  

An important final aspect to consider, both from a practical and research 

perspective, is that even though we may consider the characteristics of virtual leaders as 

more or less gendered (i.e., more or less masculine or feminine), these are just the labels 

used in previous research and consequently in this study. However, these behaviors and 

attributes can characterize both male and female leaders. In other words, although 

research describes, for example, sensitivity as a feminine attribute and strength as a 

masculine attribute, we may encounter a sensitive male leader and a strong female leader. 

The results from this study suggest that leaders, regardless of their gender, need to have 

both characteristics to be seen as an effective virtual leader. Thus, while these labels are 

useful to conduct research on gender and leadership, when describing these results to a 

practitioner audience, it would be more appropriate to move away from the femininity 

and masculinity labels and describe them as effective or ineffective characteristics in a 

virtual context for both female and male leaders. 

Conclusion 

In the last years, virtual work has skyrocketed to the point that it has become the 

new normal for many employees worldwide. This study described how this context 
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changes ILTs and uncovered the new construct of IVLTs. These results explained how 

these IVLTs are less biased against women than face-to-face ILTs and the importance of 

context when considering the consequences of these IVLTs. Based on data from more 

than 2,000 U.S. participants and a multimethod design including four studies, I 

uncovered the eight characteristics that people associate with virtual leaders—i.e., 

Sensitivity, Dedication, Strength, Creativity, Intelligence, Trustworthiness, 

Adaptiveness, and Inspiring—advancing research on virtual leadership, implicit theories, 

and gender equality.  
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APPENDIX A: 

DETAILS OF THE SAMPLE FOR EACH STUDY 

 Sample 
Initial 

N 

Final 

N 
% 

Cumulative 

Total 

Study 1           

Phase 1 MTurk participants 202 157 78% 157 

Phase 2 MTurk participants 439 361 82% 518 

Phase 4 MTurk participants 398 343 86% 861 

Total   1,039 861 82%   

            

Study 2           

Pre-study MTurk participants 130 116 89% 977 

Pre-study Students 137 115 84% 1,092 

Actual study MTurk participants 215 183 85% 1,275 

Actual study Master students 187 153 82% 1,428 

Total   669 567 84%   

      
Study 3           

2×2×2 design Prolific participants 506 411 81% 1,839 

Total   506 411 81%   

            

Study 4           

2×2×2 design Prolific participants 333 292 87% 2,131 

Total   333 292 87%   

      

Total All Studies  2,547 2,131 84% 2,131 
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APPENDIX B: 

DETAILS FOR STUDY 2 

Table B.1 
Study 2 Pre-Study Detailed Results of the t-test Comparison (Working Adults sample) 

Attributes 

Female Condition Male Condition 

Final classification Mean t Sig.  Mean t Sig. 

Accessible 59.23   (0.27)  0.79  48.46  (4.01)  0.00  Characteristic of women 

Accountable  63.83   1.36   0.18  51.67  (3.21)  0.00  Characteristic of women 

Adaptable  71.39   4.34   0.00  62.88   1.05   0.30  Characteristic of women 

Assertive  54.47   (2.00)  0.05  74.04   5.76   0.00  Characteristic of men 

Attentive  70.41   4.04   0.00  45.65  (5.48)  0.00  Characteristic of women 

Attractive  77.06   6.41   0.00  61.71   0.54   0.59  Characteristic of women 
Authoritative  52.45   (2.65)  0.01  73.94   5.40   0.00  Characteristic of men 

Bold  59.98   (0.01)  1.00  69.96   3.83   0.00  Characteristic of men 

Brave  69.52   3.55   0.00  71.19   3.96   0.00   Characteristic of both 

Calm  58.06   (0.74)  0.46  45.29  (5.07)  0.00  Characteristic of women 

Capable  79.00   9.26   0.00  65.73   2.46   0.02  Characteristic of women 

Caring  80.34   9.25   0.00  53.44  (2.48)  0.02  Characteristic of women 

Charismatic  64.50   1.71   0.09  63.10   1.15   0.26   Characteristic of neither 

Clever  66.72   2.37   0.02  63.13   1.12   0.27  Characteristic of women 

Coercive  55.13   (1.58)  0.12  57.54  (0.82)  0.41   Characteristic of neither 

Commanding  53.00   (2.35)  0.02  72.62   5.07   0.00  Characteristic of men 
Communicative  76.80   6.87   0.00  45.40  (4.80)  0.00  Characteristic of women 

Compassionate  82.11   11.34   0.00  49.06  (3.65)  0.00  Characteristic of women 

Confident  67.05   2.79   0.01  74.31   7.29   0.00  Characteristic of men 

Controlling  51.94   (2.90)  0.01  65.50   1.98   0.05  Characteristic of men 

Courageous  64.16   1.52   0.13  64.33   1.75   0.09   Characteristic of neither 

Creative  73.95   6.01   0.00  54.12  (2.20)  0.03  Characteristic of women 

Decisive  53.72   (2.12)  0.04  66.10   2.34   0.02  Characteristic of men 

Dedicated  75.41   6.76   0.00  58.56  (0.48)  0.63  Characteristic of women 

Demanding  55.06   (1.86)  0.07  68.73   3.36   0.00  Characteristic of men 
Determined  74.84   7.69   0.00  70.56   5.42   0.00   Characteristic of both 

Diligent  67.09   2.98   0.00  60.08   0.03   0.98  Characteristic of women 

Domineering  44.95   (4.96)  0.00  70.77   4.28   0.00  Characteristic of men 

Dynamic  61.33   0.47   0.64  51.17  (4.09)  0.00  Characteristic of women 

Educated  74.86   7.76   0.00  56.62  (1.37)  0.18  Characteristic of women 

Effective  69.45   4.84   0.00  60.27   0.11   0.92  Characteristic of women 

Efficient  71.03   4.79   0.00  59.96  (0.01)  0.99  Characteristic of women 

Empathetic  81.16   9.35   0.00  39.94  (6.56)  0.00  Characteristic of women 

Encouraging  77.61   8.58   0.00  52.31  (2.89)  0.01  Characteristic of women 

Engaged  71.34   4.70   0.00  53.52  (2.30)  0.03  Characteristic of women 
Ethical  66.67   2.26   0.03  52.94  (2.46)  0.02  Characteristic of women 

Fair  68.13   3.19   0.00  55.60  (1.79)  0.08  Characteristic of women 

Firm  58.09   (0.74)  0.46  75.58   7.85   0.00  Characteristic of men 

Focused  64.47   1.81   0.08  59.50  (0.21)  0.84   Characteristic of neither 

Friendly  71.83   5.15   0.00  58.50  (0.57)  0.57  Characteristic of women 

Generous  71.88   4.92   0.00  53.56  (2.40)  0.02  Characteristic of women 

Goal oriented  67.22   2.85   0.01  73.31   6.20   0.00   Characteristic of both 

Decision maker  65.70   2.09   0.04  62.25   0.72   0.48  Characteristic of women 

Handles stress  61.78   0.57   0.57  60.06   0.02   0.99   Characteristic of neither 
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Attributes 

Female Condition Male Condition 

Final classification Mean t Sig.  Mean t Sig. 

Hard Working  76.95   7.51   0.00  72.23   4.90   0.00   Characteristic of both 

Helpful  74.86   6.33   0.00  58.48  (0.63)  0.53  Characteristic of women 
Honest  68.48   3.80   0.00  52.73  (2.37)  0.02  Characteristic of women 

Humble  61.33   0.48   0.63  42.19  (5.77)  0.00  Characteristic of women 

Influential  66.95   2.61   0.01  64.37   1.47   0.15  Characteristic of women 

Innovative  64.91   1.82   0.07  65.10   1.65   0.11   Characteristic of neither 

Inspiring  75.72   6.48   0.00  53.23  (2.19)  0.03  Characteristic of women 

Intellectual  69.72   3.69   0.00  59.35  (0.22)  0.83  Characteristic of women 

Intelligent  79.30   10.04   0.00  63.62   1.32   0.19  Characteristic of women 

Interesting  71.23   4.42   0.00  61.77   0.54   0.59  Characteristic of women 

Intimidating  49.81   (3.21)  0.00  66.67   1.95   0.06  Characteristic of men 

Kind  76.20   7.87   0.00  54.04  (1.97)  0.05  Characteristic of women 
Knowledgeable  74.69   7.44   0.00  65.21   2.02   0.05  Characteristic of women 

Leader  63.63   1.25   0.21  69.85   3.72   0.00  Characteristic of men 

Likable  77.59   8.85   0.00  60.21   0.09   0.93  Characteristic of women 

Loyal  70.33   3.62   0.00  56.62  (1.16)  0.25  Characteristic of women 

Male  13.28  (15.07)  0.00  92.21  13.83   0.00  Characteristic of men 

Masculine  21.70  (12.33)  0.00  81.04   8.40   0.00  Characteristic of men 

Motivated  70.11   4.37   0.00  62.94   1.08   0.29  Characteristic of women 

Nice  74.09   6.50   0.00  55.13  (1.92)  0.06  Characteristic of women 

Open-minded  66.80   2.77   0.01  50.42  (3.43)  0.00  Characteristic of women 
Optimistic  67.98   3.53   0.00  59.69  (0.12)  0.90  Characteristic of women 

Organized  71.66   4.70   0.00  47.77  (3.84)  0.00  Characteristic of women 

Passionate  71.97   5.88   0.00  56.27  (1.22)  0.23  Characteristic of women 

Patient  70.27   4.25   0.00  43.08  (5.80)  0.00  Characteristic of women 

Positive  70.67   5.27   0.00  54.31  (2.41)  0.02  Characteristic of women 

Powerful  62.86   0.92   0.36  74.90   7.49   0.00  Characteristic of men 

Power-hungry  43.52   (5.56)  0.00  74.31   5.48   0.00  Characteristic of men 

Pushy  49.58   (3.72)  0.00  64.56   1.72   0.09  Characteristic of men 

Reliable  71.52   4.98   0.00  57.44  (0.99)  0.33  Characteristic of women 

Resourceful  73.30   5.09   0.00  67.04   2.80   0.01   Characteristic of both 
Respectable  77.84   7.56   0.00  63.50   1.31   0.20  Characteristic of women 

Responsible  75.84   6.59   0.00  60.90   0.31   0.76  Characteristic of women 

Risky  42.42   (6.50)  0.00  66.63   2.29   0.03  Characteristic of men 

Selfless  67.91   2.83   0.01  47.50  (3.97)  0.00  Characteristic of women 

Self-motivated  68.58   3.39   0.00  61.81   0.64   0.52  Characteristic of women 

Sensitive  79.08   9.12   0.00  39.29  (6.96)  0.00  Characteristic of women 

Smart  77.91   9.18   0.00  63.37   1.54   0.13  Characteristic of women 

Sociable  76.19   7.81   0.00  63.04   1.17   0.25  Characteristic of women 

Strong  69.27   3.06   0.00  76.69   6.55   0.00   Characteristic of both 
Supportive  76.59   7.17   0.00  52.02  (2.79)  0.01  Characteristic of women 

Sympathetic  79.25   9.15   0.00  39.40  (7.39)  0.00  Characteristic of women 

Tall  41.61   (6.22)  0.00  69.50   4.60   0.00  Characteristic of men 

Tech-savvy  60.59   0.24   0.81  67.79   2.97   0.00  Characteristic of men 

Tough  62.70   0.88   0.38  73.48   4.71   0.00  Characteristic of men 

Trustworthy  67.47   3.00   0.00  53.54  (2.49)  0.02  Characteristic of women 

Understanding  74.47   6.39   0.00  46.79  (4.57)  0.00  Characteristic of women 

Well-dressed  72.33   4.83   0.00  53.06  (2.46)  0.02  Characteristic of women 

Well-Groomed  76.31   6.84   0.00  52.48  (2.66)  0.01  Characteristic of women 
Wise  68.44   3.16   0.00  55.88  (1.23)  0.22  Characteristic of women 
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Table B.2 
Study 2 Pre-Study Detailed t-test Results of Attributes Characteristic of Both Men and Women (MTurk Sample) 

Group Statistics Independent Samples Test 

Attributes   N Mean SD Equal variances F Sig. t df Sig 

Accessible F 64 59.23  23.10  Assumed  0.17   0.68   2.61   114.00   0.01  

  M 52 48.46  20.74  Not assumed      2.64   112.83   0.01  

Accountable F 64 63.83  22.47  Assumed  0.91   0.34   3.12   114.00   0.00  

  M 52 51.67  18.68  Not assumed      3.18   113.93   0.00  

Brave F 64 69.52  21.44  Assumed  0.89   0.35   (0.43)  114.00   0.67  

  M 52 71.19  20.36  Not assumed      (0.43)  111.21   0.67  

Calm F 64 58.06  21.03  Assumed  0.22   0.64   3.26   114.00   0.00  

  M 52 45.29  20.93  Not assumed      3.26   109.41   0.00  

Capable F 64 79.00  16.41  Assumed  0.01   0.92   4.29   114.00   0.00  

  M 52 65.73  16.78  Not assumed      4.28   108.19   0.00  

Charismatic F 64 64.50  21.05  Assumed  0.23   0.63   0.37   114.00   0.71  

  M 52 63.10  19.46  Not assumed      0.37   112.07   0.71  

Coercive F 64 55.13  24.76  Assumed  0.92   0.34   (0.55)  114.00   0.58  

  M 52 57.54  21.55  Not assumed      (0.56)  113.44   0.58  

Confident F 64 67.05  20.21  Assumed  4.09   0.05   (2.19)  114.00   0.03  

  M 52 74.31  14.15  Not assumed      (2.27)  111.71   0.03  

Controlling F 64 51.94  22.24  Assumed  0.38   0.54   (3.41)  114.00   0.00  

  M 52 65.50  20.02  Not assumed      (3.45)  112.77   0.00  

Courageous F 64 64.16  21.91  Assumed  2.12   0.15   (0.05)  114.00   0.96  

  M 52 64.33  17.81  Not assumed      (0.05)  114.00   0.96  

Determined F 64 74.84  15.44  Assumed  0.63   0.43   1.55   114.00   0.12  

  M 52 70.56  14.05  Not assumed      1.56   112.50   0.12  

Dynamic F 64 61.33  22.55  Assumed  10.61   0.00   2.76   114.00   0.01  

  M 52 51.17  15.58  Not assumed      2.86   111.31   0.01  

Focused F 64 64.47  19.75  Assumed  0.00   0.98   1.42   114.00   0.16  

  M 52 59.50  17.45  Not assumed      1.44   113.17   0.15  

Goal oriented F 64 67.22  20.25  Assumed  1.58   0.21   (1.79)  114.00   0.08  

  M 52 73.31  15.47  Not assumed      (1.83)  113.60   0.07  

Handles stress F 64 61.78  24.97  Assumed  0.18   0.67   0.37   114.00   0.71  

  M 52 60.06  24.19  Not assumed      0.38   110.48   0.71  

Hard Working F 64 76.95  18.06  Assumed  0.04   0.83   1.40   114.00   0.16  

  M 52 72.23  18.01  Not assumed      1.40   109.29   0.16  

Humble F 64 61.33  22.21  Assumed  0.00   0.99   4.61   114.00   0.00  

  M 52 42.19  22.26  Not assumed      4.61   109.09   0.00  

Innovative F 64 64.91  21.51  Assumed  0.16   0.69   (0.05)  114.00   0.96  

  M 52 65.10  22.32  Not assumed      (0.05)  107.46   0.96  

Intimidating F 64 49.81  25.41  Assumed  0.16   0.69   (3.60)  114.00   0.00  

  M 52 66.67  24.71  Not assumed      (3.61)  110.36   0.00  

Knowledgeable F 64 74.69  15.79  Assumed  0.74   0.39   2.97   114.00   0.00  

  M 52 65.21  18.58  Not assumed      2.92   100.44   0.00  

Pushy F 64 49.58  22.39  Assumed  2.86   0.09   (3.83)  114.00   0.00  

  M 52 64.56  19.08  Not assumed      (3.89)  113.72   0.00  

Resourceful F 64 73.30  20.90  Assumed  2.85   0.09   1.70   114.00   0.09  

  M 52 67.04  18.13  Not assumed      1.73   113.48   0.09  

Strong F 64 69.27  24.24  Assumed  5.58   0.02   (1.82)  114.00   0.07  

  M 52 76.69  18.39  Not assumed      (1.88)  113.51   0.06  
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Table B.3 
Study 2 Pre-Study Detailed Results of the t-test Comparison (Student Sample) 

Attributes 
Female Condition Male Condition 

Final classification 
Mean T Sig. Mean t Sig. 

Accessible 64.19  1.31   0.20   52.46   (3.25)  0.00  Characteristic of women 

Accountable 68.85  2.99   0.00   50.68   (3.31)  0.00  Characteristic of women 

Adaptable 69.32  3.63   0.00   57.72   (0.86)  0.40  Characteristic of women 

Assertive 53.23  (2.09)  0.04   70.59   4.58   0.00  Characteristic of men 

Attentive 72.64  4.54   0.00   50.65   (3.71)  0.00  Characteristic of women 

Attractive 81.57  6.85   0.00   54.69   (1.95)  0.05  Characteristic of women 

Authoritative 51.91  (2.25)  0.03   73.01   5.97   0.00  Characteristic of men 
Bold 58.94  (0.33)  0.74   67.97   3.25   0.00  Characteristic of men 

Brave 66.45  2.01   0.05   64.81   1.82   0.07  Characteristic of neither 

Calm 50.64  (2.83)  0.01   41.15   (7.23)  0.00  Characteristic of women 

Capable 81.89  8.31   0.00   62.37   0.95   0.35  Characteristic of women 

Caring 82.96  12.56   0.00   45.66   (6.27)  0.00  Characteristic of women 

Charismatic 73.60  4.74   0.00   59.82   (0.07)  0.94  Characteristic of women 

Clever 73.17  4.93   0.00   56.84   (1.33)  0.19  Characteristic of women 

Coercive 48.66  (2.93)  0.01   60.15   0.06   0.95  Characteristic of neither 

Commanding 51.87  (2.12)  0.04   67.53   3.36   0.00  Characteristic of men 
Communicative 69.94  2.99   0.00   46.63   (5.31)  0.00  Characteristic of women 

Compassionate 83.28  12.70   0.00   44.87   (6.39)  0.00  Characteristic of women 

Confident 61.60  0.57   0.57   75.88   7.07   0.00  Characteristic of men 

Controlling 52.17  (2.55)  0.01   65.72   2.18   0.03  Characteristic of men 

Courageous 67.11  2.86   0.01   62.85   1.23   0.22  Characteristic of women 

Creative 75.53  6.86   0.00   46.34   (5.85)  0.00  Characteristic of women 

Decisive 53.96  (1.86)  0.07   67.44   3.12   0.00  Characteristic of men 

Dedicated 77.83  8.61   0.00   64.40   1.98   0.05  Characteristic of women 

Demanding 58.83  (0.32)  0.75   66.56   2.56   0.01  Characteristic of men 
Determined 75.96  5.24   0.00   69.16   4.50   0.00  Characteristic of both 

Diligent 73.51  4.94   0.00   52.99   (2.83)  0.01  Characteristic of women 

Domineering 47.45  (3.18)  0.00   63.04   1.18   0.24  Characteristic of neither 

Dynamic 66.38  2.02   0.05   51.40   (3.83)  0.00  Characteristic of women 

Educated 76.89  6.13   0.00   63.99   1.86   0.07  Characteristic of women 

Effective 67.17  2.22   0.03   56.53   (1.66)  0.10  Characteristic of women 

Efficient 71.87  4.01   0.00   57.43   (1.07)  0.29  Characteristic of women 

Empathetic 82.17  9.49   0.00   40.85   (7.35)  0.00  Characteristic of women 

Encouraging 79.66  8.79   0.00   51.43   (3.38)  0.00  Characteristic of women 

Engaged 74.79  6.10   0.00   52.63   (3.05)  0.00  Characteristic of women 
Ethical 79.72  8.06   0.00   46.44   (5.73)  0.00  Characteristic of women 

Fair 70.57  3.76   0.00   48.62   (4.85)  0.00  Characteristic of women 

Firm 56.23  (1.04)  0.30   68.87   3.77   0.00  Characteristic of men 

Focused 72.13  5.57   0.00   57.97   (0.89)  0.38  Characteristic of women 

Friendly 74.47  7.50   0.00   53.54   (2.92)  0.00  Characteristic of women 

Generous 76.64  6.71   0.00   51.03   (3.48)  0.00  Characteristic of women 

Goal oriented 75.40  6.22   0.00   71.85   6.06   0.00  Characteristic of both 

decision maker 64.57  1.49   0.14   57.26   (0.98)  0.33  Characteristic of neither 

Handles stress 63.47  0.99   0.33   56.13   (1.40)  0.17  Characteristic of neither 
Hard Working 82.15  9.53   0.00   67.37   3.45   0.00  Characteristic of women 

Helpful 78.40  8.74   0.00   53.50   (2.68)  0.01  Characteristic of women 

Honest 62.09  0.67   0.51   51.60   (3.13)  0.00  Characteristic of women 

Humble 63.11  0.96   0.34   39.43   (7.23)  0.00  Characteristic of women 

Influential 67.96  2.35   0.02   67.49   3.20   0.00  Characteristic of both 
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Attributes 
Female Condition Male Condition 

Final classification 
Mean T Sig. Mean t Sig. 

Innovative 68.91  2.80   0.01   60.22   0.09   0.93  Characteristic of women 

Inspiring 79.47  7.71   0.00   54.81   (1.95)  0.05  Characteristic of women 
Intellectual 80.96  9.42   0.00   61.34   0.65   0.52  Characteristic of women 

Intelligent 84.98  10.91   0.00   62.44   1.16   0.25  Characteristic of women 

Interesting 77.09  5.86   0.00   57.78   (0.88)  0.38  Characteristic of women 

Intimidating 50.57  (2.41)  0.02   66.26   2.02   0.05  Characteristic of men 

Kind 74.60  6.78   0.00   52.10   (3.31)  0.00  Characteristic of women 

Knowledgeable 76.21  5.84   0.00   62.07   0.97   0.33  Characteristic of women 

Leader 68.70  2.84   0.01   65.74   2.80   0.01  Characteristic of both 

Likable 71.60  4.46   0.00   51.54   (3.66)  0.00  Characteristic of women 

Loyal 73.49  4.69   0.00   52.60   (2.70)  0.01  Characteristic of women 

Male 19.06 (11.65)  0.00   87.03   10.05   0.00  Characteristic of men 
Masculine 25.53 (10.51)  0.00   74.54   5.32   0.00  Characteristic of men 

Motivated 76.94  7.94   0.00   61.56   0.70   0.48  Characteristic of women 

Nice 71.04  4.22   0.00   51.97   (3.53)  0.00  Characteristic of women 

Open-minded 70.66  4.10   0.00   49.19   (3.89)  0.00  Characteristic of women 

Optimistic 70.30  3.94   0.00   56.00   (1.81)  0.08  Characteristic of women 

Organized 75.06  5.00   0.00   41.38   (7.60)  0.00  Characteristic of women 

Passionate 77.49  8.48   0.00   55.79   (1.68)  0.10  Characteristic of women 

Patient 66.53  1.89   0.07   38.74   (8.26)  0.00  Characteristic of women 

Positive 69.04  3.54   0.00   54.19   (2.36)  0.02  Characteristic of women 
Powerful 65.87  1.67   0.10   69.96   4.29   0.00  Characteristic of men 

Power-hungry 48.85  (2.86)  0.01   72.93   5.19   0.00  Characteristic of men 

Pushy 50.64  (2.54)  0.01   65.13   2.01   0.05  Characteristic of men 

Reliable 78.30  9.59   0.00   54.15   (2.38)  0.02  Characteristic of women 

Resourceful 76.49  6.09   0.00   61.46   0.62   0.53  Characteristic of women 

Respectable 81.74  10.70   0.00   59.12   (0.38)  0.71  Characteristic of women 

Responsible 80.66  8.36   0.00   56.57   (1.28)  0.21  Characteristic of women 

Risky 46.09  (3.82)  0.00   66.09   2.44   0.02  Characteristic of men 

Selfless 73.94  5.26   0.00   46.18   (5.19)  0.00  Characteristic of women 

Self-motivated 69.55  3.07   0.00   63.21   1.33   0.19  Characteristic of women 
Sensitive 72.79  3.94   0.00   47.01   (5.17)  0.00  Characteristic of women 

Smart 83.68  12.46   0.00   62.54   1.33   0.19  Characteristic of women 

Sociable 75.89  7.54   0.00   66.46   2.92   0.00  Characteristic of women 

Strong 78.11  4.52   0.00   72.87   5.92   0.00  Characteristic of both 

Supportive 76.53  6.46   0.00   51.12   (3.56)  0.00  Characteristic of women 

Sympathetic 78.23  7.71   0.00   41.85   (7.52)  0.00  Characteristic of women 

Tall 35.98  (6.61)  0.00   68.72   3.15   0.00  Characteristic of men 

Tech-savvy 55.11  (1.31)  0.20   63.46   1.26   0.21  Characteristic of neither 

Tough 60.13  0.03   0.97   65.81   2.15   0.04  Characteristic of men 
Trustworthy 73.43  5.66   0.00   50.21   (4.15)  0.00  Characteristic of women 

Understanding 77.21  6.74   0.00   48.71   (4.31)  0.00  Characteristic of women 

Well-dressed 78.51  8.41   0.00   48.46   (4.10)  0.00  Characteristic of women 

Well-Groomed 79.04  6.28   0.00   47.79   (4.50)  0.00  Characteristic of women 

Wise 76.66  5.75   0.00   54.46   (1.89)  0.06  Characteristic of women 
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Table B.4 
Study 2 Pre-Study Detailed t-test Results of Attributes Characteristic of Both Men and Women (Student Sample)  

Group Statistics Independent Samples Test 

Attributes   N Mean SD Equal variances F Sig. t df Sig 

Accessible F 47 64.19 21.95 Assumed  1.81   0.18   3.04   113.00   0.00  

  M 68 52.46 19.14 Not assumed      2.97   89.99   0.00  

Brave F 47 66.45 22.03 Assumed  0.02   0.90   0.39   113.00   0.69  

  M 68 64.81 21.81 Not assumed      0.39   98.42   0.69  

Calm F 47 50.64 22.64 Assumed  0.09   0.77   2.28   113.00   0.02  

  M 68 41.15 21.50 Not assumed      2.26   95.69   0.03  

Coercive F 47 48.66 26.52 Assumed  4.41   0.04   (2.59)  113.00   0.01  

  M 68 60.15 20.97 Not assumed      (2.48)  83.62   0.02  

Determined F 47 75.96 20.86 Assumed  1.16   0.28   1.93   113.00   0.06  

  M 68 69.16 16.79 Not assumed      1.86   84.76   0.07  

Domineering F 47 47.45 27.07 Assumed  4.39   0.04   (3.45)  113.00   0.00  

  M 68 63.04 21.35 Not assumed      (3.30)  83.45   0.00  

Goal oriented F 47 75.40 16.99 Assumed  0.18   0.68   1.14   113.00   0.26  

  M 68 71.85 16.13 Not assumed      1.12   95.68   0.26  

Decision maker F 47 64.57 21.07 Assumed  0.80   0.37   1.73   113.00   0.09  

  M 68 57.26 23.02 Not assumed      1.76   104.42   0.08  

Handles stress F 47 63.47 24.03 Assumed  0.08   0.78   1.66   113.00   0.10  

  M 68 56.13 22.85 Not assumed      1.64   95.78   0.10  

Hard Working F 47 82.15 15.93 Assumed  1.31   0.25   4.60   113.00   0.00  

  M 68 67.37 17.62 Not assumed      4.68   105.08   0.00  

Honest F 47 62.09 21.41 Assumed  0.03   0.87   2.53   113.00   0.01  

  M 68 51.60 22.12 Not assumed      2.55   101.10   0.01  

Humble F 47 63.11 22.10 Assumed  0.56   0.45   5.45   113.00   0.00  

  M 68 39.43 23.46 Not assumed      5.51   102.75   0.00  

Influential F 47 67.96 23.24 Assumed  3.03   0.08   0.12   113.00   0.91  

  M 68 67.49 19.29 Not assumed      0.11   86.76   0.91  

Leader F 47 68.70 21.02 Assumed  3.24   0.07   0.84   113.00   0.40  

  M 68 65.74 16.88 Not assumed      0.80   84.61   0.42  

Patient F 47 66.53 23.75 Assumed  1.08   0.30   6.57   113.00   0.00  

  M 68 38.74 21.23 Not assumed      6.44   91.63   0.00  

Sociable F 47 75.89 14.45 Assumed  4.54   0.04   2.97   113.00   0.00  

  M 68 66.46 18.20 Not assumed      3.09   110.76   0.00  

Strong F 47 78.11 27.44 Assumed  5.30   0.02   1.24   113.00   0.22  

  M 68 72.87 17.91 Not assumed      1.15   72.75   0.25  

Tech-savvy F 47 55.11 25.66 Assumed  2.75   0.10   (1.84)  113.00   0.07  

  M 68 63.46 22.56 Not assumed      (1.80)  90.52   0.08  
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APPENDIX C: 

DETAILS FOR STUDY 3 

Figure C.1 
Illustration of Study 3’s Vignette for Virtual Work / Female / Success Condition 

 

 
Source: Vignette adapted from Rosette et al. (2008). 
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Figure C.2 
Illustration of Study 3’s Vignette for Face-to-Face / Male / Crisis Condition 

 
 

Source: Vignette adapted from Rosette et al. (2008). 
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APPENDIX D: 

DETAILS FOR STUDY 4 

Figure D.1 
Illustration of Study 4’s Vignette for Virtual Work / Female / Success Condition 

 

 
Source: Vignette adapted from Rosette et al. (2008). 
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Figure D.2 
Illustration of Study 4’s Vignette for Face-to-Face / Male / Crisis Condition 

 

 
Source: Vignette adapted from Rosette et al. (2008). 


