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Abstract—Videoconference applications gained popularity when online
learning became the new way of delivering instruction at all levels of education
including graduate programs. However, excessive videoconferencing led to
reports of fatigue among its users. Identifying the factors contributing to the
videoconference exhaustion experience of graduate students is necessary. This
study examined Zoom fatigue and selected associated factors among graduate
students. An electronic one-shot survey using the Zoom Exhaustion and Fatigue
scale was conducted among 109 graduate students of the College of Teacher
Education in the Philippines. Correlation and predictive analysis were performed.
Results of the study demonstrated a moderate level of Zoom fatigue with the
highest level of fatigue in the general fatigue dimension. Pearson’s correlation
analysis revealed a significant inverse correlation between attitude toward
videoconferencing and Zoom fatigue. Non-verbal mechanisms of mirror anxiety,
feeling physically trapped, hyper gaze, and cognitive load in producing non-
verbal cues were significantly positively related to Zoom fatigue. Regression
analysis revealed that the sense of being physically trapped and cognitive load in
producing non-verbal cues remained significant predictors of Zoom fatigue.
While videoconferencing supported educational activities and made schooling
possible during the global disease outbreak, it is recommended to be mindful of
the non-verbal factors contributing to Zoom fatigue.

Keywords—graduate students, teacher education, videoconferencing, Zoom
fatigue

1 Introduction

Recently, there has been a growing recognition and usage of virtual distance
education and remote learning [1]. The rapid transition to online learning in all levels
of education, including the graduate program during the global coronavirus disease
outbreak, resulted in a boom in videoconference applications use [2, 3]. It has been
observed that participants of videoconference tools like Zoom increased by 2900
percent during the global outbreak of coronavirus disease [4]. Zoom was one of the
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fastest-growing and leading videoconferencing software during the pandemic because
it was free and easy to use [4, 5].

Videoconferencing applications have many advantages and have been an essential
tool for work, school, and social interaction because of their ability to resemble face-
to-face conversations seamlessly [5, 6]. Videoconferencing permits participants from
different places to participate in live audio-visual communication and collaboration [7].
However, like any technology, there are also concerns about videoconferencing tools
[5, 8]. Because of the rapid transition to the new platform, many universities focused
on the technical aspect of technology and did not give attention to the basic
understanding of the pedagogy in this new learning space [9]. A new phenomenon of
feeling tired and exhausted during virtual meetings of spending hours on video chat
platforms dubbed as Zoom fatigue began to emerge [6, 10]. Zoom fatigue is posited as
part of a larger experience of exhaustion with computer-mediated communication [11].
And given the Zoom application has become a very common videoconferencing
software, it has been used to replace videoconferencing. However, it must be noted that
Zoom fatigue is synonymous with videoconferencing fatigue or exhaustion experienced
with any videoconferencing software [5, 10].

Meanwhile, there is also a growing body of evidence on Zoom meetings’ likely
negative physical and psychological consequences [12-15]. Overuse of technology has
resulted in technostress affecting physical and mental health [16]. Several reasons have
been hypothesized why videoconferencing applications are said to be more
psychologically demanding. These include the novel experience of the very close
proximity to facial images and a greater need to concentrate during video calls [17].
For Stanford University researchers, they hypothesized that non-verbal mechanisms
specific to videoconference use contribute to fatigue with Zooming [5, 18]. Personal,
organizational, technological, and environmental factors have also been identified as
possible causes of fatigue during videoconferencing [7].

Given that this new phenomenon appeared only recently with the pandemic and early
research on Zoom fatigue mainly was conducted abroad, there is growing research
regarding the exhaustion that is linked with virtual meetings. There is a need to explore
Zoom fatigue in the educational context, particularly among graduate students, as
online remote learning is likely to play a substantial role in teaching and learning
beyond the pandemic [2, 19]. Evidence shows that students find it harder to focus and
are often less responsive during online synchronous Zoom classes, which undesirably
affects the nonverbal dynamics in online courses [20]. Identifying and addressing the
factors contributing to the videoconference exhaustion and fatigue experience of
graduate students is necessary. This study determined the level of Zoom fatigue among
graduate students in the Philippines. This study also tried to examine if attitude toward
virtual meetings and non-verbal factors are significantly associated with Zoom fatigue
in the context of graduate teacher education.
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2 Methods

2.1  Research design, participants, and data gathering

We used a quantitative, cross-sectional research design for this study. A-priori
sample size calculator for multiple regression was utilized to determine the minimum
required sample size (n=97) for a multiple regression study given .05 desired
probability level, 6 number of predictors in the model, .15 anticipated effect size, and
80% desired statistical power level. A total of 109 graduate students of the College of
Teacher Education in one government-funded university in the Western Visayas region
of the Philippines were included in the analysis of this study. Inclusion criteria for the
study were: a) officially enrolled graduate students of the college, b) currently on their
course-work, c) attending online classes in the graduate program, d) reported more than
one hour of video calls during online classes, and ¢) agreed to participate in the study.
We excluded those who were writing their thesis or dissertation and reported less than
an hour duration of videoconferencing during their graduate classes. The school granted
administrative clearance for this academic research applying the principles of research
ethics. We administered the electronic survey using Google Forms in March 2022. The
link to the survey was sent to the registered email addresses of the students and was
also posted on the official social media accounts of the college. Respondents had to
give electronic consent before answering the actual surveys. Following the Data
Privacy Act of the country, respondents were assured of their anonymity and the
confidentiality of their responses.

2.2 Measures

The Zoom Exhaustion and Fatigue (ZEF) scale was adopted as the primary research
instrument for this study. Researchers from Stanford University developed the ZEF
scale as a valid and reliable measure for Zoom fatigue [10]. The scale is composed of
15-items with five dimensions having three items for each dimension, namely: general
fatigue, social fatigue, emotional fatigue, visual fatigue, and motivational fatigue. The
items on the scale are measured on a 5-point Likert-scale ranging from 1 = “Not at all”
to 5 = “Extremely,” except for the two frequency questions from 1 = “Never” to 5 =
“Always.” Higher scores indicate higher levels of fatigue. Evaluation of the
psychometric properties of the ZEF scale found good internal consistency [10, 21]. The
ZEF scale for this study had high internal reliability with a Cronbach’s alpha = .94. A
three-item Likert-scale was adopted to assess attitude toward videoconferences [10].
The responses ranged from 1 = “Not at all” to 5 = “Extremely”. We also adopted
measures to assess the five non-verbal mechanisms specific to videoconference use
[18]. First, mirror anxiety was measured by three items on a 5-point Likert-scale from
1 =“not at all” to 5 = “extremely” to assess how self-viewing while videoconferencing
would associate with Zoom fatigue. Second, the sense of being physically trapped was
measured by three items on a 5-point Likert scale from 1 = “never”/ “not at all” to 5 =
“always”/ “extremely” to examine how limited physical mobility imposed by the need
to be in front of the camera while video conferencing would associate with Zoom
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fatigue. The third mechanism of hyper gaze was measured by a single-item scale on a
S-point Likert from 1 = “never” to 5 = “always” to investigate the perceived gaze of
constantly having peoples’ eyes in your field of view. The other two nonverbal
mechanisms are related to the increased cognitive load of managing (producing and
interpreting) nonverbal cues were assessed by single items answerable on a 5-point
Likert scale from 1 =“not at all” to 5 = “extremely.” We also collected the demographic
profile (age, sex, marital status, degree program) of students.

2.3  Data analysis

Analysis of data gathered was done using IBM SPSS version 26. Frequency,
percentage, mean, and standard deviation were used for univariate analysis, and
Pearson’s r was utilized for correlation analysis. Multiple linear regression using the
enter method was employed to identify predictors of Zoom fatigue. A p-value of less
than .05 was considered statistically significant.

3 Results

The demographic profile of the respondents is shown in Table 1. The average age of
the respondents was 28.77 years old, 82.6% were female, and 74.3% were single. There
were 75.2% master’s degree students and 24.8% doctoral students.

Table 1. Demographic profile

Profile f %

Age [Mean=28.77 (SD=7.58]
Sex

Male 19 17.4

Female 90 82.6
Marital status

Single 81 74.3

Married 28 25.7
Degree program

Master’s 82 75.2

Doctoral 27 24.8

Table 2 shows that respondents generally had a positive attitude toward
videoconferences with a mean of 3.76 (SD=.62). Among the non-verbal mechanism,
respondents reported a high sense of feeling physically trapped during
videoconferences (M=3.79, SD=.63), moderate levels of cognitive load in producing
(M=2.96, SD=1.10), and interpreting (M=2.95, SD=.90) non-verbal cues in computer-
mediated communication, and an average level of mirror anxiety (M=2.86, SD=.82)
and hyper gaze from a grid of starring faces (M=2.57, SD=.98).
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Table 2. Attitude and non-verbal mechanisms

Variables Mean SD
Attitude toward videoconferences 3.76 .62
Non-verbal mechanisms
Sense of being physically trapped 3.79 .63
Cognitive load in producing non-verbal cues 2.96 1.10
Cognitive load in interpreting non-verbal cues 2.95 .90
Mirror anxiety 2.86 .82
Hyper gaze from a grid of starring faces 2.57 98

It can be gleaned on Table 3 that respondents generally reported a moderate level of
Zoom fatigue with an overall ZEF score of 3.37 (SD=.79). Based on the ZEF subscales,
respondents reported a high level of general fatigue (M=3.80, SD=.73), visual fatigue
(M=3.61, SD=.96), motivational fatigue (M=3.51, SD=.97), and moderate levels of
social (M=3.11, SD=1.16), and emotional fatigue (M=2.81, SD=1.06).

Table 3. Level of Zoom fatigue

Zoom fatigue and subscales Mean SD
General 3.80 73
Visual 3.61 96
Motivational 3.51 97
Social 3.11 1.16
Emotional 2.81 1.06
ZEF score 3.37 .79

Correlational statistical analysis (Table 4) using Pearson’s r revealed a weak inverse
correlation but significant (r=-.301, p=.001) between attitude toward
videoconferencing and Zoom fatigue. Non-verbal mechanisms of cognitive load in
producing non-verbal cues (r=.397, p=.000), sense of being physically trapped (r=.386,
p=.000), hyper gaze from a grid of starring faces (r=.320, p=.001), and mirror anxiety
(.240, p=.012) showed weak to moderate significant positive correlation with Zoom
fatigue.

Table 4. Correlation of attitude and non-verbal factors to Zoom fatigue

Variables Pearson’s r p-value

Attitude -.301 .001
Non-verbal mechanisms

Cognitive load in producing non-verbal cues 397 .000

Sense of being physically trapped .386 .000

Hyper gaze 320 .001

Mirror anxiety 240 .012

Cognitive load in interpreting non-verbal cues -.104 284
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The multiple regression analysis (Table 5) revealed that when the six independent
variables were entered into the regression model, the sense of being physically trapped
(B=.379, p=.001) and cognitive load in producing non-verbal cues (B=.156, p=.044)
remained significant predictors of Zoom fatigue explaining 30.4% of the variance in
Zoom fatigue.

Table 5. Regression analysis of Zoom fatigue predictors

Variables B t p-value
(Constant) 2.107 2.702 .008
Sense of being physically trapped 379 3.478 .001
Cognitive load in producing non-verbal cues 156 2.044 .044
Attitude -175 -1.514 133
Mirror .082 .878 382
Hyper gaze .065 769 444
Cognitive load in interpreting non-verbal cues -.129 -1.741 .085

R Square = .304, F = 7.419, p=.000

4 Discussion

This study examined Zoom fatigue in graduate teacher education. We demonstrated
in this research that graduate students generally had a moderate level of Zoom fatigue.
Virtual platform communication is more mentally exhausting than traditional face-to-
face communication [22]. While a high fatigue level was reported among undergraduate
nursing students [23], comparable levels of fatigue were noted in the Stanford study
[18], among Indonesian university students [14], and Filipino teachers [8].
Approximately 41-56% prevalence of Zoom fatigue was reported among medical
school students in Brazil [19]. We also noted in this research that graduate students
experienced the highest level of fatigue in the general fatigue domain, followed by the
visual fatigue domain, a similar finding from the study of undergraduate students [23]
and faculty and school administrators [8, 12]. Steps to lessen the fatigue experienced in
video calls in graduate education may be made, such as better video conference
management and technical improvements in videoconferencing applications [24].
Nevertheless, it is important to acknowledge that meetings generally can be pretty tiring
regardless of the medium [5].

This research also noted that among the five nonverbal factors, the sense of being
physically trapped is the most significant predictor of Zoom fatigue. This result
replicates the findings of prior studies based abroad and locally [8, 12, 18]. Zoom users
need to stay within the camera’s field view resulting in reduced mobility when sitting
down and staring straight ahead for most of the time during videoconferencing [5].
Being non-responsive when attending synchronous Zoom classes can exacerbate
fatigue symptoms and decrease learning capacity and attention [25]. Moreover,
cognitive load in producing non-verbal cues predicted higher levels of fatigue. This
finding corroborates that of the Stanford study result [18]. Cognitive load in creating
non-verbal cues was also found to be correlated with Zoom fatigue in studies conducted
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in the Philippines [8, 12]. Users of Zoom need to work harder to send nonverbal signals
contributing to higher levels of fatigue [5]. A qualitative study also noted themes that
Zoom fatigue causes stress and increases mental and cognitive load [15].

We also demonstrated in this research that hyper gaze and mirror anxiety were
significantly correlated with Zoom fatigue which corroborates prior research results [8,
18]. In this study, a higher level of hyper haze was associated with greater levels of
Zoom fatigue. In Zoom and other video conferencing platforms, people get front-on
views of all other people for hours consecutively, and the amounts of close-up eye
contact can be intense [5]. Additionally, this study also found that a higher level of
mirror anxiety was linked to higher fatigue. It has been explained that staring at oneself
can result in negative self-focused attention. In other words, seeing a mirror image of
oneself for several hours in a virtual meeting can likely lead to self-evaluation that can
be stressful [5, 26].

This study also found that while not a significant predictor, a more positive attitude
toward videoconferences was significantly correlated with lower levels of Zoom
fatigue. Similar findings were found in other studies conducted in other countries
[10,18] and among undergraduate students and teachers in the Philippines [8, 23].
Perhaps, the tiring and exhausting experience during videoconferencing influenced
these two related variables. Students’ negative attitudes and acceptance of online
learning have also been recorded [27, 28]. Understanding the role of attitudes is
important because it may influence the strength of intention and acceptance of
videoconferencing platforms in the future [29, 30].

Nonetheless, the authors of this study acknowledge limitations in this research that
could influence the generalizability and reliability of findings, which future works may
address. First, this study only involves a sample of graduate students in teacher
education in one university in the Philippines. Also, while the study was able to
examine associations between variables, the cross-sectional design has temporal
limitations. Likewise, the research design cannot establish a causal effect between the
variables tested in this study. Moreover, bias in self-report measures in the use of
questionnaires and the need for a more robust psychometric evaluation of measures to
assess nonverbal factors [18] may have also influenced the result of our study. Despite
these limitations, our research adds to the body of knowledge on the understanding of
Zoom fatigue in graduate education. This research will be useful in informing the
design and implementation of effective strategies against the unintended negative
effects of technology use [6].

5 Conclusion

This study highlights an overall moderate level of fatigue associated with the use of
videoconferencing tools among graduate students. Moreover, the present study
generally supports previous research on the association of attitude toward
videoconferences and the role of non-verbal mechanisms specific to the use of virtual
conferences on Zoom fatigue experience. While videoconferencing applications have
been beneficial and supported educational activities during the global disease outbreak,
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it is recommended to be mindful of the non-verbal factors that contribute to Zoom
fatigue and know how to optimize the current videoconferencing features to help
minimize the exhaustion during virtual meetings. For instance, having short breaks
between a series of Zoom calls, turning one’s video off periodically during meetings,
or turning on the video only when necessary can be good ground rules during
videoconferencing or virtual sessions. The findings of this study contribute to the
growing literature on Zoom fatigue and can serve as a basis for crafting policies
regarding videoconferencing application use in higher educational institutions.
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