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ABSTRACT

Virtual communication on digital-meeting platforms is increasingly common in work, educational and other settings. One
contentious issue concerns camera use. Some suggest keeping the camera off to mitigate ‘Zoom fatigue’, whereas others argue
that keeping the camera on is a sign of dedication and engagement. Here, we conducted an experiment to examine the effects
of camera use from two perspectives: the perspective of actors and observers. Participants were randomly assigned to have their
camera on or off while working in small groups over Zoom; we further varied whether everyone in the group had the camera
on or off or whether the camera use was mixed. Following the virtual interactions, participants reported their experiences of the
interaction and their perceptions of others in a round-robin design. Turning the camera off (vs. on) resulted in being perceived as
less engaged, less moral and less suitable for a leadership role by other group members, but had minimal impact on the actors’
experiences (self-reported engagement, fatigue or well-being). One exception was higher self-reported fatigue levels in participants
who had a natural preference to be off camera but were assigned to switch the camera on. A comparison of self and observer reports
showed that people underestimated the engagement of off-camera targets. Our findings inform the social psychological research
on the differences in self and other perceptions and the research on digital communication and well-being.

1 | Introduction the camera off might mitigate fatigue (Nesher Shoshan and

Wehrt 2021; Shockley et al. 2021), some are concerned about

With the recent rise of digital communication, virtual
interactions—for example, meetings, presentations and
interviews held via video calls on virtual platforms such as
Zoom, Microsoft Teams or Webex—have exploded in volume.
The role of camera use in professional settings has been a
topic of heated discussion among managers, workers and
educators ever since. The media quickly coined the term ‘Zoom
fatigue’, with numerous press articles discussing how camera-
on interactions could contribute to exhaustion and threaten
employee engagement (Landa 2021; Virtira 2021). While turning

its unintended consequences for individuals’ reputation. For
example, as revealed in an online survey conducted by a market
research company, managers consider turning the camera off as
a sign of disengagement and do not see a bright company future
for off-camera employees (Vyopta 2022).

Despite these debates among the practitioners, empirical aca-
demic research on the implications of camera use is scarce. The
few existing studies have provided mixed findings, documenting
positive (Kushlev and Epstein-Shuman 2022), negative (Nesher
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Shoshan and Wehrt 2021; Shockley et al. 2021), or zero (Bennett
et al. 2021) effects. Importantly, a key limitation of previous
studies is their exclusive focus on how individuals experience
the interaction themselves (e.g., self-reported engagement; actor
perspective), without considering the potential influence of
camera use on how they are perceived by others (observer
perspective). In the present research, drawing from the social
psychological literature on how people form impressions of self
and others, we sought to examine the impact of camera use
on both actors’ experiences (e.g., self-reported engagement) and
observers’ perceptions (e.g., other-reported engagement).

1.1 | Effect of Camera Use: Actor Perspective

Does camera use promote positive meeting outcomes? The media
richness theory (Daft and Lengel 1986; Ishii et al. 2019) can answer
this question. It argues that the ‘richness’ of a communication
medium (e.g., the ability to handle verbal and non-verbal cues)
is important for communication success. Consistent with this
theory, implementing a camera-on policy in digital education
settings led to more student engagement and better learning
outcomes (Alim et al. 2022; Austin et al. 2021; Kushlev and
Epstein-Shuman 2022).

However, the benefits of richer media have been questioned
when the pandemic marked a new era of remote work and
organizations heavily relied on virtual platforms (such as Zoom
and MS Teams) to substitute face-to-face meetings with video
calls. Within a few weeks into this transition, workers, orga-
nizations and the media alike raised concerns about fatigue
and exhaustion supposedly caused by being stuck in camera-on
virtual meetings, as highlighted in popular press reports (e.g.,
Moniuszko 2021). Indeed, even though camera use may enrich
communication by adding non-verbal cues, recent theoretical
work proposed that it can also result in cognitive overload
(Bailenson 2021). Non-verbal cues in virtual meetings might be
harder to interpret (e.g., impossible to discern who is looking
at whom), and meeting participants might be more likely to
engage in exaggerated non-verbal signals (e.g., intensive nodding
to signal agreement) (Bailenson 2021; Fauville et al. 2023). All of
these factors might increase individuals’ cognitive demands and
contribute to meeting fatigue.

Three recent studies tested these predictions using various meth-
ods. In a one daily diary study, German and Israeli participants
were surveyed three times a day for 2 weeks. In each survey,
they were asked to provide information about the most recent
work meeting, including the communication medium used
(video conference platform, phone call, written communication
or face-to-face) and their level of fatigue following the meeting.
Participants reported more fatigue after meetings conducted
on video than using other communication channels (Nesher
Shoshan and Wehrt 2021). Another study—a 4-week long field
experiment with remote workers in an American health sector
company—focused specifically on comparing virtual interactions
with the camera on versus off. Half of the participants were asked
to keep their webcam on (vs. off) during work meetings for the
first 2 weeks of the study, after which they were asked to switch
to keeping their webcam off (vs. on). All participants reported
the level of fatigue, voice and engagement every evening during

the study. Participants experienced more fatigue (but not less
engagement nor voice) during the weeks where they had to keep
their camera on (vs. off) (Shockley et al. 2021). A different pattern
emerged in a study of American remote workers surveyed every
hour during five workdays. For every hour, participants indicated
how often they turned their webcam off during the last meeting
as well as their current level of fatigue. The frequency of having
the camera off was not associated with workers’ fatigue (Bennett
et al. 2021). Similarly, research that examined meeting outcomes
other than fatigue, showed that dyads randomly assigned to work
together on a series of problem-solving tasks using either an audio
connection and video connection vs. only an audio connection
did not differ in problem-solving performance (Tomprou et al.
2021). In summary, prior theoretical and empirical literature
provides arguments both in favour and against camera use in
virtual interactions.

1.2 | Effect of Camera Use: Observer Perspective

Camera use might affect not only a person’s experience during
the virtual interaction but also how the person is perceived by
others, thus shaping their reputation. This could be particularly
important in hybrid/remote teams where managers have less
insight into the work that team members are doing, have fewer
(and less rich) interactions to form impressions of employee
productivity, and tend to underestimate employees’ effort and
commitment (Microsoft 2022). It is, therefore, important to
understand how camera use affects worker perception in virtual
interactions.

One may suspect that turning off the camera might be disad-
vantageous to an employee’s reputation. Employees who turn
off their webcams during meetings could be seen as potentially
unprepared, unknowledgeable or even just slacking. In one
survey of executives, nearly half of the respondents admitted
that they suspect off-camera employees to secretly browse the
internet, text or chat during meetings (Vyopta 2022). Turning the
camera off could be seen not only as a cue to a lack of engagement
and bad work ethics, but also as a signal of questionable moral
standards more generally. Anecdotally, HR consultants observed
that participants who have their videos off might be perceived
as ‘staying in the dark because [they] have something to hide’
(Lobell 2021). Indeed, economic experiments showed that having
seen a photograph of a stranger increased people’s trust in the
stranger (Eckel and Petrie 2011). Hence, exposure to visual cues
might contribute to an increased perception of trustworthiness
and, thus, morality. In addition, a qualitative study of LinkedIn
discussion forum dedicated to virtual meetings revealed that
not turning the webcam on can be interpreted as a sign of
disrespect (Karl et al. 2022), which may contribute to observers’
cynical views, attributing the camera-off participant low moral
standards (Stavrova et al. 2020). In the present research, in
addition to perceptions of competence and engagement, we
measured perceptions of morality (e.g., trustworthiness, honesty)
and explored whether turning the camera off could result in lower
attributions of morality.

Finally, turning on the camera increases one’s visibility. Visibility
could be important for leader emergence—a process whereby
a group member is seen as an informal group leader by peers
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(Badura et al. 2022; Hanna et al. 2021). For example, employees
with higher ‘passive face time’, that is, a higher amount of time
they are merely seen in the office, are perceived as more dedicated
and responsible (Elsbach et al. 2010)—important attributes of
leader emergence (Ensari et al. 2011; Kalish and Luria 2021). Meta-
analytic work suggests that traits associated with higher visibility
(e.g., extraversion that describes individuals’ tendency to be the
centre of attention) tend to predict leader emergence (Landis et al.
2022; Reichard et al. 2011). Herein, in addition to perceptions of
engagement and morality, we also explored whether camera use
can lead to leader emergence, that is, being seen as an informal
group leader by peers.

In summary, while switching off the camera might be beneficial
(or not) for how individuals experience the virtual interaction
(actor perspective), we expected it to negatively affect how such
individuals are perceived by others (observer perspective). While
individuals who turn the camera off might experience less fatigue
and maintain engagement, others might see them as disengaged,
having lower moral standards, and a poor fit for leadership.

1.3 | Actor-Observer Bias in Virtual Interactions

The idea that camera use might affect actors’ experiences and
observers’ perceptions differently receives further support from
the existing research in social psychology on actor-observer
bias. Past work has shown that individuals’ perceptions of
themselves vs. others are often driven by different psychological
processes. A key process is the fundamental attribution error
(also known as the correspondence bias), which is when people
tend to make internal attributions of others’ behaviours while
overlooking (obvious) external reasons (Gilbert and Malone 1995;
Ross 1977). For example, in a seminal experiment, participants
attributed strong pro- or anti-Castro attitudes to an essayist
even though they were informed that the essayist had been
instructed to defend a particular position by the experimenter
(Jones and Harris 1967). Further studies have shown that people
tend to make such internal/dispositional attributions and ignore
external/situational factors when explaining others’ (but not their
own) negative behaviours or outcomes (Malle 2006). Similarly, in
the context of virtual interactions, even when being fully aware of
external reasons for why someone is not switching their camera
on (i.e., they have been instructed to do so), perceivers might
attribute this behaviour to internal reasons (e.g., Kai is not turning
on his camera because he does not want to), which in turn might
lead to negative evaluations (e.g., Kai has little interest in the
meeting, low engagement and low leadership potential).

A related process that might lead to different effects of camera use
on the impressions of self and others is the natural asymmetry
in the type and amount of information available to the self and
the external observer. Self-judgements stem from awareness
of internal processes like thoughts and emotions, and people
typically regard their internal states as trustworthy indicators
of self-knowledge (Pronin and Kugler 2007). In contrast,
judgements of others are based on the observation of external
behaviours. This differential access to information about self
versus others can have multiple consequences. For example,
when inferring others’ personalities, traits reflecting internal

states (e.g., neuroticism) are harder to assess accurately than
traits typically expressed through observable behaviours (e.g.,
extraversion or competence) (Vazire 2010). When reflecting on
what led them to recognize their own attitude change, people
attribute it to shifts in internal processes; in contrast, when
thinking about what made them notice change in others, they
point at observable cues, such as changes in behaviour (Puklavec
et al. 2025). Hence, when judging their own engagement during
a virtual interaction, people likely rely on internal, low-visibility
cues, such as their feelings and thoughts. In contrast, when
judging others’ engagement, they are limited to considering only
others’ observable behaviour, such as having the camera on or
off. Consequently, the camera condition might have stronger
consequences for judging others than the self.

1.4 | Camera Use Norms and Natural Preferences
for Camera Use as Potential Moderators

In addition to the central goal of comparing the effect of camera
use on individuals’ judgement of self and others, we explored two
potentially relevant moderators: the group norm of camera use
and individual differences in the natural preference for camera
use.

First, research on team composition effects suggests that indi-
viduals’ work outcomes are determined not only by their own
behaviour, but also by the behaviour of other team members (Bell
etal. 2018). Consistent with this theoretical perspective, the extent
to which an individual’s behaviour is consistent (vs. not) with the
camera use of other meeting attendees, that is, the social norm
of camera use, could be important for both actor experiences
and observer perceptions. In terms of actor experiences, existing
research has shown that norm-deviant behaviours are often
stigmatized and individuals whose characteristics, behaviours or
lifestyle deviate from what is considered normative in the socio-
cultural environment report lower psychological well-being, self-
esteem and poor health (Ebert et al. 2020; Stavrova 2015; Stavrova
and Luhmann 2016).

The question of whether most other session participants turn
the camera on or off could also shape how each individual’s
camera use behaviour is perceived by others. Person perception
research has shown that people are more likely to make character
inferences from others’ behaviour when this behaviour does not
represent a norm (i.e., is uncommon) (Fischer 2013; McGraw
1987; Monroe et al. 2018). In the present study, we tested whether
the effect of individuals’ camera use on actor experiences and
observer perceptions depends on the camera use of other meeting
attendees.

Second, the extent to which an individual’s camera use behaviour
is consistent (vs. not) with their natural preferences for and
their typical camera use behaviour could also matter for both
actor experiences and observer perceptions. Receiving a treat-
ment consistent with one’s preferences often leads to superior
outcomes in various domains: patients who receive the preferred
psychotherapy treatment show superior clinical outcomes (Lind-
hiem et al. 2014), and employees whose supervisor’s leadership
style is consistent with their preferences report a higher job
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satisfaction (Kruglanski et al. 2007). Being assigned to the camera
on condition might improve the experience of the meeting
for individuals who prefer camera-on interactions by allowing
them to satisfy their need for a richer communication medium;
similarly, individuals who prefer camera off interactions could
benefit from turning the camera off by avoiding a potential
visual cue overload and enjoying a less intense communication
mode. In contrast, a mismatch between individuals’ natural
tendencies and the communication situation they are placed
in (switching the camera on or off) could undermine their
experience by increasing fatigue and decreasing engagement and
well-being. This (mis)match could affect observer perceptions
as well. Individuals who prefer and often engage in camera-on
interactions might have perfected their video-based communica-
tion skills, leading to a more positive observer perceptions (e.g.,
higher engagement, competence and leadership potential). In the
present study, we explored whether the effect of individuals’ cam-
era use on actor experiences and observer perceptions depends
on an individual’s natural preferences and experience using the
camera.

2 | Present Research

We tested the effect of camera use on actor experiences and
observer perceptions in an experiment. For actor experiences,
we focused on the commonly studied outcomes in the virtual
interaction research: fatigue, defined as ‘the experience of being
tired’ (Smets et al. 1995), engagement, defined as ‘a motivational
state that captures the degree that individuals apply their physi-
cal, cognitive, and emotional energies’ to a specific task (Newton
et al. 2020) and well-being. Consistent with previous research
(Diener et al. 1999; Park et al. 2023), well-being is broadly defined,
including the dimensions of experienced emotions and—given
the social context of the online interactions—social well-being
(Keyes and Shapiro 2004; Ryff and Keyes 1995). For observer per-
ceptions, we focused on perceived engagement (which allowed
a direct comparison with self-reported engagement) and the
outcomes commonly studied in person perception literature:
perceived morality and competence (Wojciszke 2005) and in the
leadership literature: leader emergence, defined as being seen as
more ‘leaderlike’ by peers (Hanna et al. 2021).

Participants worked on several tasks in small groups via Zoom.
Participants received instructions to have their camera on or off
during the session (self camera use) in a group where camera
use was either homogenous (every member had their camera
turned on or turned off) or mixed (some group members had
cameras off while others had cameras on). Our study extends
prior research in several unique ways. First, we measured actor
experiences and observer perceptions in a round-robin design.
This allowed us to examine the effect of camera use not only
on self-reported outcomes (fatigue, well-being, engagement),
but also on one’s reputation (how one is perceived by others
in terms of engagement, morality, competence and leadership
potential). Second, we tested whether an individual’s camera
use has different effects depending on other meeting attendees’
camera use. Third, we explored whether actor experiences and
observer perceptions depend on a match between individuals’
natural tendencies to use the camera and the condition they had
been assigned.

The study was not pre-registered. Data, materials and analysis
scripts are available in the Open Science Framework (OSF)
repository: https://osf.io/wmy5r/.

3 | Methods
3.1 | Participants

Participants were students enrolled in an undergraduate or a pro-
fessional master’s program in psychology at a Dutch University.
The study sessions took place as an online class activity in the
Spring and Fall terms of 2022. Our final sample consisted of 177
participants (M, = 21.77 years, SD,,. =2.52,21% male; 79.6% were
of European background, 6.7% were Asian and the remaining
13.7% reported various other backgrounds). Our sample size
was based on the data we were able to collect over the period
of one academic year. This sample size is on par with past
observational studies of interactions in small groups (Badura et al.
2022; Borteyrou et al. 2015; Ren et al. 2016). We used an effect
size sensitivity analysis to determine the smallest effect size our
sample was sensitive to detect with a power of 80% and a = 0.05
(two-tailed) (Giner-Sorolla et al. 2019). We focused on the main
effect size of interest for this research: the difference between
the camera on and the camera off condition. We conducted
separate sensitivity analyses for each dependent variable using
1000 simulations with simr package (Green and MacLeod 2016).
The results showed that the smallest differences between camera
on versus camera off condition that our sample size would allow
us to detect ranged from Cohen’s d of 0.43 and 0.49 (medium
effect size). An overview of the smallest detectable effect sizes for
each dependent variable is shown in Supporting Information.

3.2 | Procedure

All study sessions took place via Zoom. At the beginning of each
study session, participants were informed that they would be
taking part in several group activities via Zoom. Before the group
activities, participants completed an online survey consisting
of several measures that were collected within a project on
personality and leadership attainment (Stavrova et al. 2023) and
are not directly relevant to the research questions of the present
paper (for transparency, the full list of measures is available on
the project’s OSF page).

Afterwards, participants were randomly assigned to small groups
(three to six members) to work on several group activities in
Zoom breakout rooms. Forty-seven percent of groups had six
members, 29% had five members, 21% had four members and the
rest had three members. Participants were mostly not familiar
with each other: 92% of the sample indicated that they had never
met other members of their group before participating in this
study. Each group was asked to work together on a series of
group tasks. We selected the tasks that would allow participants
to get to know each other and to work together rather than
individually. These tasks are frequently used in group work/group
decision-making studies (Brucks and Levav 2022; Parsons et al.
2020) and could be characterized as involving a moderate level of
effort: an introduction task (ice breaker), a creativity task where
participants had to think of as many uses of a glass bottle as
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https://osf.io/wmy5r/

TABLE 1 | Experimental design.

Gl'Ollp camera use

Mixed

Homogeneous
Self camera On The subject and all other group members
use turn the webcam on

N=148

Off The subject and all other group members

turn the webcam off
N=34

Half of the group members—including the subject—turn
the webcam on, while the other half turn the webcam off

N=145

Half of the group members—including the subject—turn
the webcam off, while the other half turn the webcam on

N=50

Note: The sample sizes differ across the cells because the assignment to experimental conditions took place at the level of breakout room which differed in size
(the data were collected in several 40-60 person sessions and it was not possible to divide them into perfectly equally sized smaller groups).

possible, and a group problem-solving task (NASA moon survival
task) where participants had to decide, as a group, which objects
to take with them in case of a crash on the moon (Hall and Watson
1970); see Supporting Information for the instructions. The group
work lasted for 30 min and the full session lasted about 1 h. The
duration of the group work and the full session remained the
same across the conditions.

At the beginning of the group activities, a trained assistant
of the experimenter was (virtually) present in each breakout
room to deliver instructions regarding the group activities. The
assistant left the breakout room immediately after delivering
the instructions. Crucially, the assistant explained the rules
regarding camera use. Groups were randomly assigned to receive
instructions requesting members to use the camera in the same
way (homogeneous condition) or differently (mixed condition).
In the homogeneous conditions, each member in the group
received the same instructions to either turn on or turn off their
camera. In the mixed condition, half of the group members were
asked to turn on their camera while the rest of the members were
requested to leave their camera off. In groups of five participants,
the division was two of three (e.g., two participants were in the
camera on condition and three in the camera off condition or the
other way around). This design was used so that at the individual
level, each participant was placed in one of four experimental
conditions: 2 (self camera use: on vs. off) X 2 (group camera use:
homogeneous vs. mixed), see Table 1.

Participants’ compliance with the instructions was high: accord-
ing to the post-session questionnaire at the end of the session,
only five participants reported the camera use not consistent with
the experimental condition they had been assigned to. Removing
these participants from the analyses did not affect the results
(unless explicitly stated otherwise; see Section 4 below).

After the group activities, the participants were asked to complete
an online survey measuring their experiences during the group
work (referred to as ‘actor experiences’ below) and their per-
ceptions of other members (referred to as ‘observer perceptions’
below). Every group member evaluated every other member
of their group. The post-session questionnaire also included
several exploratory measures that captured actor experiences
(team liking, relationship and task conflict, satisfaction with
group communication, team trust and cohesion, feeling powerful

and in charge during the group work). As these variables were
exploratory and the respective analyses did not yield informative
results (the experimental manipulation did not affect any of these
measures), we summarized the respective results in Supporting
Information. Participants were then thanked and allowed to leave
their breakout room.

3.3 | Measures
3.3.1 | Actor Experiences

To measure participants’ experience of engagement during the
sessions, we created items to capture the definition of engagement
we relied on as ‘a motivational state that captures the degree
that individuals apply their physical, cognitive, and emotional
energies to a specific task’ (Newton et al. 2020). As partici-
pants provided both self- and other-ratings of engagement, we
paid particular attention to the construct validity of this scale
by conducting an exploratory factor analysis using a promax
rotation with two factors (self-rated engagement and other-rated
engagement). The results showed that all the items loaded on
their respective factors, with no cross-loading higher than 0.12
(reported in Supporting Information).

Self-rated engagement was measured using six items. Participants
indicated to what extent they were fully present during the
session, disengaged during the session (reverse-coded), distracted
during the session (reverse-coded), whether they actively partici-
pated in brainstorming sessions, were motivated to contribute to
the group task, how much they contributed and how well they
performed on the group tasks. Participants rated their responses
on a 7-point scale (the same scale was used for all items in
the survey unless otherwise specified). Participants’ responses
were averaged and combined into a scale of self-rated engagement
(a=0.86).

As a measure of fatigue, we used the following four items:
‘During the group session, to what extent have you felt fatigued,
mentally and emotionally drained, tired and exhausted’. The
responses were averaged on a scale of fatigue (@ = 0.88). This
measure is nearly identical to the general fatigue subscale of the
recently published Zoom exhaustion and fatigue scale (Fauville
et al. 2021).
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Psychological well-being during the sessions was measured as a
combination of the experiences of positive and negative emotions
(enjoyment, happiness, enthusiasm, satisfaction, boredom, anger,
sadness) and social well-being (connected, excluded, ignored,
lonely) during the session. These items intended to reflect the
broad definition of psychological well-being adapted here, includ-
ing emotions and social well-being (Keyes and Shapiro 2004; Ryff
and Keyes 1995). After reverse coding negatively worded items, all
items were averaged into a well-being composite (o = 0.89).

3.3.2 | Observer Perceptions

Participants were asked to answer several questions about each of
the other members of their group. They were reminded that their
responses are completely anonymous and were asked to answer
the questions as honestly as they can.

Each member of their group was asked to assess the member’s
level of engagement during the group session. We used the
same items for self-rated engagement, except that each item was
reworded to refer to a group member (e.g., “Was participant
[name] motivated to contribute to the group tasks?’). We first
computed the average rating for each item for each participant by
aggregating the respective items across all the raters. The obtained
items were then averaged and combined into a scale of other-rated
engagement (average o = 0.95).

Participants rated another member of their group on the dimen-
sions of morality and competence. For each member of the
group, participants indicated to what extent they think that
this person is honest and trustworthy (averaged into other-rated
morality, average r = 0.83) and competent, intelligent and creative
(averaged into other-rated competence, average a = 0.94). These
items were drawn from previous research (Leach et al. 2007),
with minor modifications for the context of our study (e.g., we
replaced ‘skilled” with ‘creative’; see Supporting Information for
more details).

To measure leader emergence, we adopted the approach from
MacLaren et al. (2020) and asked participants to indicate who
among their group members they would nominate as a leader.
Participants were not allowed to self-nominate. We computed the
number of nominations each participant received and used it as
a measure of leader emergence (range: 0-5).

3.3.3 | Camera Use Preferences

Before the group work, participants responded to several ques-
tions about their preferences and usual camera use behaviour.
One question measured participants’ preference for the upcom-
ing session: ‘What’s your preference for the upcoming online
group activity? Turning my camera on (coded as 1) or leaving my
camera off (coded as 0)’. The other two questions measured their
usual camera use in online group meetings and online classes
or lectures: ‘In general, how often do you turn on your camera
in online group meetings/online classes or lectures (1 = never,
5 = always). The responses to these two questions (usual camera
use in group meetings and classes) were positively correlated

(r =0.37, p < 0.001) and averaged into a scale of usual camera
use.

4 | Results
4.1 | Descriptive Statistics

Table 2 presents the bivariate associations among the outcome
variables. We tested how camera use affected participants’
experiences (actor experiences) and their reputations (observer
perceptions).

4.2 | Actor Experiences

We ran a series of multilevel regression models (also known as
general linear mixed models) (Hox and Wijngaards-de Meij 2015)
with self-rated engagement, well-being and fatigue as dependent
variables, self camera use (-1 = off, 1 = on), group camera
use (—1 = mixed, 1 = homogeneous) and their interaction as
predictors. We used lme4 package in R (Bates et al. 2015).
To account for observations of inter-dependence (participants
clustered within groups), we included a random intercept at the
level of groups. We found no significant effect of either self camera
use, group camera use or their interactions. Hence, the use of a
webcam in a virtual group interaction was not associated with
actor experiences during the interaction. The results are reported
in Table 3 and Figure SI1.

4.3 | Observer Perceptions

We repeated the analyses using observer-rated (instead of self-
rated) engagement, morality, competence and leader emergence
as dependent variables. Here again, we used multilevel regression
with participants nested within groups, resulting in a random
intercept of groups. Note that we computed the average per-
ception that each participant received in the group (for each
dependent variable separately), leading to one measurement per
participant. As a result, only the group can be considered as
a nesting/clustering factor, not the participant. The results are
reported in Table 4 and Figure 1.

For other-rated engagement, we found a significant effect of self
camera use: participants assigned to attend the session with their
camera on (vs. off) were perceived as more engaged in the group
work. There was no significant self camera use X group camera
use interaction, suggesting that this effect did not depend on other
group members’ camera use. A similar pattern emerged for other-
rated morality: participants assigned to have their camera on (vs.
off) were perceived as more honest and trustworthy. Again, this
effect was not moderated by group camera use.

Regarding other-rated competence, on (vs. off) camera group
members obtained higher ratings, although this was not signif-
icant (note that this effect became significant, p = 0.022, after
removing five participants who failed to correctly report their
camera use condition, see Supporting Information). Like in the
case of engagement and morality, it was not moderated by group
camera use.
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FIGURE 1 | Camera use and observer perceptions. Big dots indicate average ratings per condition, error bars are 95% confidence intervals. For

leadership nominations, only the mixed condition is shown.

Finally, we tested whether a person’s camera use contributed to
the person being seen as more fit for a leadership role in the
group. For this analysis, we used a Poisson regression as the
dependent variable (number of received leadership nominations)
represents a count variable. Since the maximum possible number
of leader nominations one could receive was restricted by the
number of members in each group, the analyses controlled for
the log-transformed group size (Gagnon et al. 2008). The analyses
included a random intercept at the level of groups.

In contrast to other-rated engagement, competence and morality,
the leader emergence analyses were only based on the data from
the groups with mixed camera use for the following reason. As
leader emergence was computed as the number of nominations
that each participant obtained within their group, this variable
varied between participants within each group but it did not
vary between groups (excluding small differences due to slightly
varying group sizes). As a result, comparing ‘self camera on’
to ‘self camera off’ condition in homogeneous groups basically
means comparing groups where everyone had the camera on to
groups where everyone had the camera off. Since groups did not
differ in average leader emergence score, examining the effect
of self camera use condition on leader emergence in groups
with homogeneous camera use is uninformative. In contrast,
answering the original research question—whether individuals
who have their camera on receive more leadership nominations
from other group members than individuals who have their
camera off—is only feasible in the groups with a mixed camera
use. Therefore, we estimated the effect self camera use condition
in mixed groups only.

We found a significant effect of self camera use. When the group
camera use was mixed (i.e., some members turned the camera on
while others turned it off), participants who had their camera on
during the group work session had 2.8 times the rate of leadership
nominations as participants who had their camera off (incidence
rate ratio = 2.80, p = 0.0003), see Figure 1.

4.4 | Engagement: Actor-Observer Gap

As we have reported in the previous sections, the analyses of
self- and observer-rated engagement showed that camera use
affects the latter but not the former. Is this pattern of results
driven by the benefit of camera on (i.e., perceivers overestimate
the engagement of on-camera targets) or the cost of camera
off (i.e., perceivers underestimate the engagement of off-camera
targets)? To answer this question, we regressed engagement
on self camera condition (1 = on, —1 = off), judgement type
(1 = self-rated, —1 = observer-rated) and their interaction. The
model included a random intercept of groups and participants
(as each participant now had two measurements: self-rated and
observer-rated engagement). Self camera was a between-subject
and judgement type was a within-subject factor. Note that com-
parisons of self- and other-ratings are common in the literature
on person perception (Anderson et al. 2006; Gosling et al.
2002). The results showed a significant interaction (see Table 5).
When the actor camera was on, actor experiences of engagement
did not differ from observer perceptions of actor engagement
(b = —0.005, p = 0.963, 95% CI [—0.20, 0.19]). When the actor
camera was off, observer perceptions of actor engagement were
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TABLE 5 | Effect of camera use on actor-observer gap.

Engagement
Predictors b/d SE CI )4
Self camera use 0.42/0.32 0.13 0.16-0.67 0.002
Rating type 0.30/0.44 0.10 0.10-0.50 0.004
Self camera use X Rating type —0.29/0.32 0.14 —0.57 to —0.02 0.037
N—Participants 176
N—Groups 37
N—Observations 351
Marginal R*/conditional R? 0.063/NA

Abbreviations: b, unstandardized regression coefficients; CI, 95% confidence intervals; conditional R?, variance explained by fixed and random effects; d, Cohen’s

d; marginal R?, variance explained by fixed effects.

_a Self camera
reference: off

_g oelf camera
+ preference: on

Self-rated fatigue

E:ﬁ on
Self camera use

FIGURE 3 | Effectofselfcamera use on self-reported fatigue depend-
ing camera use preferences.

For self-rated fatigue, the interaction reached significance and
is presented in Figure 3. A simple slope analysis revealed that
participants who preferred to have their camera off during the
session reported more fatigue when assigned to the camera
on (vs. off) condition (b = 0.79, p = 0.01); participants who
preferred to have their camera on during the session did not report
significantly more fatigue when assigned to the camera off (vs. on)
condition (b =—0.36, p = 0.28). In other words, having the camera
on caused more fatigue, but only for participants who preferred
to have the camera off. The moderation effect did not emerge for
the remaining five outcomes (self-rated engagement, self-rated
well-being, other-rated engagement, other-rated competence,
other-rated morality, leader emergence).

We repeated the analyses using participants’ usual camera use
as a moderator (instead of participants’ preferences). The results
are shown in Tables S26 and S27. Of all the outcomes, there
was a significant interaction between self camera use condition
and participants’ usual camera use only in case of leadership
nominations. The interaction is shown in Figure 4. The more
experienced participants were with using the camera, the more

Usual camera use
= AT
-+ 3.0

j - 385

Number of received leader nominations

Self camera use

FIGURE 4 | Effect of self camera use on leadership nominations
depending usual camera use behaviour. The effect of self camera use is
estimated at —1 SD level of usual camera use (2.17), an average level of
usual camera use (3.01) and +1 SD level of usual camera use (3.85); the
typical camera use ranged from 1 (I never turn on the camera) to 5 (I always
turn on the camera).

leadership nominations they received when assigned to the cam-
era on (vs. off) condition (+1 SD g1 camera use: IRR = 2.56, p = 0.01;
Mmean g,a] camera use* IRR = 209’ p < 0001’ -1 SDusual camera use -
IRR =1.61, p = 0.01).

4.6 | Robustness Checks

Even though participants were randomly assigned to the exper-
imental conditions and the assignment was unrelated to their
pre-existing preferences, we explored whether other individual
difference variables, such as personality traits, could have been
another potential confound in our experiment. As the study
included several personality measures collected for a differ-
ent project (Stavrova et al. 2023)—extraversion, agreeableness,
preference for solitude, need to belong, self-control and life
satisfaction—we tested whether these personality traits were
associated with the preference to switch the camera on versus
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off. Extraversion was related to a stronger camera-on preference
(r = 0.19, p = 0.01), while preference for solitude (r = —0.24,
p <0.001) and cynicism (r = —0.19, p = 0.01) were associated with
a stronger camera-off preference. Other personality traits did not
significantly predict camera use preferences (see Table S28).

Given these correlations, we conducted further robustness
checks, ensuring that the assignment to the experimental
conditions was independent of personality traits (extraversion,
preference for solitude, cynicism) and that the effect of the
self camera on condition persisted while controlling for per-
sonality (extraversion, preference for solitude, cynicism). The
results provided evidence of both statements: participants with
different personality scores were equally distributed across the
experimental conditions and the effect of self camera use was
robust against introducing personality traits as control variables.
These results are summarized in Tables S29-S31).

5 | Discussion

With the rise of digital communication, there is ongoing debate
about the role of camera use. One narrative is that the use of cam-
era in online meetings is harmful (e.g., a factor that contributes to
“Zoom fatigue’). Another narrative is that the use of the camera
is essential for maintaining a good worker reputation, that is,
being perceived as engaged and productive. While the potentially
fatiguing effect of camera use has attracted the attention of
academic research (Bennett et al. 2021; Shockley et al. 2021),
its reputational consequences have not been examined before.
Here, we sought to contribute to this debate by distinguishing
and examining two different perspectives (actor and observer)
simultaneously in a well-controlled experiment, manipulating
self camera use and group camera use. Our results on actor’s
experiences suggest that neither individuals’ own nor other
meeting attendees’ camera use affected individuals’ self-reported
fatigue, well-being and engagement.

However, individuals’ camera use mattered for how they were
perceived by their teammates. We found that participants ran-
domly assigned to turn the camera on were perceived as more
engaged (although not more competent) and were attributed
a higher level of morality (e.g., trustworthiness and honesty)
compared to participants randomly assigned to turn the camera
off. These effects did not depend on whether everyone or only a
few people in the group had their cameras on. Also, in groups
with mixed camera use, turning the camera on increased one’s
likelihood of being considered a group leader by others. Both the
effect of camera use on other-rated engagement and leadership
nominations could be considered medium to large (Funder and
Ozer 2019). Taken together, while it remains unclear whether
switching off the camera relieves ‘Zoom fatigue’ or not, our data
strongly suggest that it likely has detrimental reputational con-
sequences by tainting observer perceptions of one’s engagement,
morality and leadership potential.

It is important to note that participants knew that whether
other members of their group had their webcam turned on
or off was determined by the study instructions and not self-
chosen by participants. This knowledge could have affected
how they perceived others, for example, by making it harder

to attribute any observed behaviour to the person rather than
to the experimental instructions. It is remarkable that despite
this knowledge, participants’ judgement of others’ engagement,
morality and leadership potential was still affected by others’
camera use. While this effect is consistent with the fundamental
attribution error/correspondence bias (Gilbert and Malone 1995),
it is also possible that being able to not only hear but also see
someone on the screen increases this person’s visibility, making
this person seem more ‘present’ and consequently, making them
appear more engaged and dedicated. It is also possible that
turning on the webcam led to actual behavioural changes making
participants more vocal, engaged and active in the meeting. These
changes could have remained unnoticed by the participants
themselves but could still be registered by others. Continuing
this line of research, it will be important to understand whether
the mere act of turning on the camera shapes individuals’
objective behaviour in a meeting, such as increasing speaking
time, the willingness to take on additional tasks or to stay in
the meeting longer—all of which could be interpreted as signs
of exceptional engagement and dedication by others. In addition,
while the random assignment to switching the webcam on versus
off ensured that we captured the causal effect of camera use,
it might be interesting to consider whether individuals who
themselves select to use the camera versus not experience the
virtual interaction differently.

Our results did not provide consistent evidence of the effect of
camera use on self-reported fatigue. This contradicts some of
the prior studies (Shockley et al. 2021) but is consistent with
others (Bennett et al. 2021). For example, in Shockley et al.
(2021) field experiment, participants randomly assigned to keep
their webcam on (vs. off) during work meetings reported more
fatigue (but not less engagement). On the other hand, in Bennett
et al. (2021) observational study, participants who had a higher
frequency of camera-on interactions during a particular work
hour were not more or less fatigued at the end of that hour. It
is possible that switching the camera on is only fatiguing when
it is mandated (like in Shockley et al.’s study but not like in
Bennett et al.’s study) and inconsistent with individuals’ natural
preferences. Indeed, our results suggest that being asked to switch
the camera on resulted in higher fatigue for participants who
preferred to stay off-camera.

It is also possible that the effect of camera use is minimal in one
setting (such as a 30-min Zoom session in the present study),
but it accumulates in multiple repeated video interactions and
manifests over a longer period of time. In addition, in contrast
to Shockley et al.’s study that took place in the first pandemic
year and used remote workers, the present study took place
at a later stage of the pandemic when people were starting to
return to in-person interactions and used college students as
participants who were unlikely to have had exclusively remote
meetings and courses throughout the day. This further diminishes
the possibility that a single online class session could lead to
fatigue. Alternatively, it is possible that the effect of camera use
on self-ratings is just smaller than what our study was powered
to detect (i.e., a medium-sized effect; see the effect size sensitivity
analysis Section).

Similarly, the discrepancy between actor and observer percep-
tions where the situation (experimenter-mandated camera use)

784

European Journal of Social Psychology, 2025

85U8017 SUOWWIOD AIIEID 8|t jdde ay) Aq peusencb a.e 9o YO ‘88N JO S9N 10} ARIq1T8UIUQ A8]1MW UO (SUORIPUOD-PUR-SLLIBI WD A8 I AReId 1 jpulUo//SANY) SUORIPUOD Pue SWie | 8y} 88S *[9202/T0/S0] o AkidiTauluo A8 |IM YeYol[ioseISeAIUN Aq 9TE 'dsb/Z00T OT/I0p/W0D A8 1M Ale.q 1 pul|uoy/:Sdny Woi) pepeojumod ‘S ‘SZ0Z ‘Z660660T



affected participants’ ratings of others but not of themselves
could be subject to untested moderators. An important one
could be culture. Specifically, if the fundamental attribution error
underlies the actor-observer gap in our findings, it should be
mostly restricted to Western samples, like ours (the Netherlands)
(Choi et al. 1999). It remains to explore whether the negative
reputational consequences of switching the camera off in online
interactions would emerge in cultures with stronger attention to
situational cues, such as those in East Asia. Hence, more future
studies using larger culturally diverse samples, various experi-
mental paradigms and ecologically valid designs are needed to
explore these possibilities.

Our results showed that turning the camera on resulted in being
considered more moral but not more competent. In other words,
on-camera group members might be perceived as being more
motivated to contribute ideas, but their ideas might not be consid-
ered more creative or useful relative to the ideas contributed by
off-camera group members. People might think that off-camera
participants are more likely to be slacking and multitasking (a
common concern with practitioners; Vyopta 2022), which carried
more weight for the evaluation of their morality but was not
particularly relevant for the evaluation of their competence.
Switching on the camera might make one look more engaged and
trustworthy, but not more competent.

5.1 | Limitations

To provide causal evidence for the effect of camera use, we studied
it in a well-controlled experimental setting of getting-acquainted
interactions among strangers, removing the confounding threat
of prior relationships among the participants or pre-existing
preferences. While there is definitely a good number of first
time getting-acquainted online interactions at work (e.g., new
client acquisition), a potentially greater share of meetings are
repeated interactions with the people one has known for a while.
In repeated interaction settings, camera use effects might be
smaller because individuals have more data (e.g., from prior
interactions) to use to inform perceptions. It is also possible
that in repeated interactions, the camera effect would depend
on prior impressions. For example, a repeated observation of
someone always leaving their camera off might push the rep-
utational effects stronger. Also, any camera use that deviates
from a person’s default mode could be considered a stronger
cue to this person’s interest in the interaction and, consequently,
engagement. In brief, it remains to be explored how camera use
shapes impressions in repeated interactions among long-term
co-workers.

Furthermore, while the random assignment to camera on or off
condition did not influence actor experiences, such as fatigue
and engagement, it could have affected the performance of each
individual group member, which in turn could have shaped the
impressions they left on others. Hence, it is crucial for future
studies to employ objective performance indicators. Finally, the
group interaction in our study lasted 30 min and the overall
session lasted 1 h. While this resembles a typical length of work
meetings, it might just not be enough to elicit fatigue. Given the
lack of evidence in the literature, it remains an empirical question
at which point Zoom fatigue would emerge. Our study suggests

that the typical 1 h meetings do not lead to fatigue for everyone;
butitis sufficient to cause fatigue among those who prefer to leave
their camera off.

5.2 | Contributions

Our findings contribute to three different streams of research.
First, our findings contribute to the literature on how people form
impressions of strangers in relatively short online interactions.
While the largest body of psychological research in this area has
focused on impression formation in zero acquaintance or thin
slice settings (i.e., impressions based on photographs, written text,
short silent video clips or social media pages of others) (Borkenau
et al. 2004; Todorov et al. 2005), understanding the processes
of impression formation in actual social interactions is at least
equally important. The present research underscores the role of
the communication medium, contrasting the effects of video-
and audio- versus only audio-supported digital communication
and thus contributes to the research on impression formation
in computer-mediated communication (Hancock and Dunham
2001; Johri 2012; Tanis and Postmes 2003).

Our study also contributes to the literature on actor-observer
effects in person perception. We detected a discrepancy between
how individual’s camera use shapes how they see themselves
(actor effects) versus how they are seen by others (observer
effects). This finding is consistent with the research in person-
ality and social psychology that showed how self and other
reports of individual characteristics (e.g., well-being) can have
different correlates. For example, in making judgement of well-
being, observers tend to rely on somewhat different information
than the individuals themselves (Stavrova and Haarmann 2020),
suggesting that the way individuals evaluate themselves (e.g.,
their well-being) might depend on different factors than the
way these individuals are evaluated by others. Similarly, the
present study showed that individuals’ camera use shaped how
individuals were perceived by others but not how they perceived
themselves. Thus, the present findings contribute to the person
perception literature by highlighting the importance of using
observer ratings in addition to self reports.

Second, our findings contribute to the literature on camera
use’s effect on fatigue. Empirical research on the implications
of turning one’s webcam off (vs. on) is scarce. The few existing
studies provided mixed findings, with studies in the context of
virtual learning/educational psychology documenting positive
effects (Alim et al. 2022; Austin et al. 2021; Kushlev and Epstein-
Shuman 2022), and studies in the context of virtual interactions
at work showing negative (Nesher Shoshan and Wehrt 2021;
Shockley et al. 2021), or zero (Bennett et al. 2021) effects. Here,
we focused on the context of previously unacquainted work
groups and presented the first test of the camera effect using
a controlled setting of an ‘online laboratory’. The advantage
of manipulating camera use is that it eliminates concerns of
confounds, allowing us to assess the causal effect of camera use
on outcomes of interest. Our manipulation is also practically
meaningful, providing insights into how prescribed camera use
(e.g., in organizational or educational settings) through official
regulations, rules, or norms could affect attendees’ experiences
and perceptions of others. While we do not claim that our
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study settles the ongoing debate regarding the fatiguing effect of
cameras, our findings are consistent with some of the prior work
that questioned the fatigue-reducing effect of turning the cameras
off (Bennett et al. 2021). At the same time, our additional analyses
showed that—Ilike nearly any policy—the prescribed camera use
might benefit some people (i.e. who prefer to switch the camera
on and usually do so) but not others. Finally, our study extends
the digital communication literature by examining the camera
use effect from the observer perspective and documenting the
potentially damaging reputational consequences of turning off
the camera.

Third, our findings contribute to the fast-growing literature on
emergent leadership (Badura et al. 2022; Hanna et al. 2021).
In organization and management science, volubility—the mere
amount of speaking time—is considered an important predictor
of leadership attainment (Brescoll 2011). Here, we showed that
in the era of digital interactions, there are even easier ways of
making a leaderlike impression: turning on the camera. Our
results suggest that literal ‘visibility’—just being seen on a screen
during a virtual meeting—determines whether one is going to
be seen as ‘leader material’ or not. This pattern is consistent
with previous research in communication science showing that
attention-grabbing behaviours (e.g., non-verbal cues, like eye
contact or expansive body postures) contributes to attribution
of high status (Carney 2020). An intriguing question for future
studies is to what extent one’s volubility can compensate for
being not seen on the screen and whether individuals who stay
off camera tend to engage in compensatory behaviour by, for
instance, increasing their speaking time.

6 | Conclusions

Camera use is part of an ongoing conversation about suc-
cessfully navigating the challenges of digital communication.
In this research, we show that understanding the impact of
camera use requires examining actors’ experiences but also an
equally important perspective—the perspective of observers. Our
results revealed that—unless it is misaligned with individuals’
preferences—camera use might not have an impact on actors’
experiences. However, not turning on camera has important
interpersonal consequences: camera-off individuals were per-
ceived to be less engaged, less moral and less leader-like than their
camera-on counterparts. Hence, leaving the camera off in virtual
meetings can damage reputation and potentially undermine one’s
career progress.
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