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Abstract: The outbreak of COVID-19 in 2020 has posed several challenges to the sporting industry,
caused by the change in behavior of sporting fans from purchasing event tickets to watching live
broadcasts of events on the Internet. This study aims to gain a deeper understanding of fan behavior
in this “new normal”. It adopts a technology acceptance model (TAM) to explore the effects of
social presence (SP) in the context of online viewing of professional sports. For this purpose, the
authors conducted an online survey of viewers who watched NBA sports events on the Amazon
Mechanical Turk website using the Together Mode feature of Microsoft Teams. We collected 209 valid
questionnaires and performed a partial least squares structural equation modeling analysis. The
results showed that the SP-TAM structural model has adequate predictive relevance, and SP has a
statistically significant positive relationship with both perceived ease of use and perceived usefulness.
The model was thus validated, contributing to the existing body of knowledge on emerging technolo-
gies such as the creation of a virtual audience in sports. The study’s findings suggest that technology
developers should focus on the effects of SP and emphasize practical functions to increase the use
intention of sporting fans. Furthermore, professional sporting leagues should prioritize the use of
virtual fan technology to optimize the viewing experience of their fans.

Keywords: professional sports; sporting events; customer behavior; Together Mode; virtual fans

1. Introduction

With the onset of COVID-19, almost every country proscribed the organization of
public events, including all types of sporting events. The suspension of events worldwide
had an unprecedented impact on the sporting industry and drastically changed consumer
behaviors [1]. The National Basketball Association (NBA) was the first professional sporting
league to announce a postponement of a scheduled event when one of its players, Rudy
Gobert, contracted the virus in March 2020. This decision marked a turning point in
attitudes, with major professional sporting leagues and even the 2020 Tokyo Olympic
Committee actively suspending or postponing their events in the face of the pandemic [2].

Even as countries began to lift their stringent lockdowns, games were played in mostly
empty venues or with a restricted audience size to ensure social distancing. However,
sporting events without the physical presence of fans were deemed unsustainable [3].
Matches played behind closed doors significantly changed the character of professional
sports, with the lack of a typical stadium atmosphere, including booing, applauding,
and singing fans, making it difficult for professional sports leagues to engage with their
supporters and changing how the latter interacted with the sport [4].

Following the restrictions imposed by governments in response to the pandemic,
the organizers of professional sporting events switched to digital technologies and on-
line broadcasting to sustain the patronage of matches [5]. This has led to the increasing
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introduction of integrated innovative technologies to enhance the attractiveness of broad-
casting services and to provide fans with a novel and immersive viewing experience. Such
emerging technologies include 360-degree unmanned aerial cameras, 5G live broadcasting,
and multi-view real-time video playback, all of which enrich the viewing experience of
broadcasted sports events for patrons. In addition, immersive experience technologies
have been developed that combine projection and screen technology to create a virtual
fan experience [6]. With spectators seeking an immersive sporting experience through
the pursuit of strong interactions with their teams through personalized media tools [7],
these innovations have enabled fans to maintain a closer psychological connection with
players, teams, and professional leagues, enhancing not only their loyalty but also their
sports consumption experiences [8].

The viewing of sporting events has therefore been transferred from an offline to an
online space, and fans can now support their favorite teams via their computers, televisions,
mobile applications, and other media [9]. In recognition of the need to reimagine ways to
virtually connect fans with players, the NBA took the lead in using innovative technology
to re-launch its matches, pioneering the access by the public to the “Bubble League” during
its three-month event in Orlando [10], wherein all teams selected by the league and staff
members were managed and centrally monitored virtually. To create a lively atmosphere, it
set up at each venue LED screens that displayed about 300 fans watching the teams play by
using the Together Mode function in Microsoft Teams [11], an app developed by Microsoft
Corporation with chat, meeting, and task functions. This innovative function created the
effect of a crowd watching the games as a shared virtual experience [11].

The theory of social perception helps to explain how the Together Mode feature
enables users to feel as if they are face to face [12] while remaining in the safety of their
homes. The virtually filled stands also allow players to experience the real-time reaction,
energy, and support of their fans [11]. Viewers’ desire and emotional engagement with other
viewers during the NBA games via Together Mode can also be explained by social cognitive
theory [13]. The motivation, including the sense of community and social interactions,
enables viewers to realize valuable outcomes and goals [14].

Recent research on the development of professional sports explores how technol-
ogy can be optimized to create a more attractive service and increase its acceptance by
viewers [9,15]. The technology acceptance model (TAM) has been widely adopted by re-
searchers to explore consumer intention to use technology and the decision mechanisms
underpinning their behavioral intentions [16,17]. Sports-based research has proven the
usefulness of TAM in predicting user behavior in the contexts of intelligent wearable de-
vices [17], augmented reality technologies [15], and sports streaming apps [18]. However,
virtual fan technologies such as Together Mode have only recently emerged in 2020, and
the viewing experiences from the integration of online and offline fandom significantly
differ from those gained from conventional technologies. Thus, the purpose of this study
was to explore behavioral intentions of fans on using this innovative technology in the
context of online sports viewing by proposing the following research questions: (a) how
modified TAMs predict sporting fans’ use intentions toward online viewing technologies,
and (b) how the antecedent effects of SP on PEOU and PU improve forecasts and the
acceptance intentions of virtual fan technology.

This study aims to explore the behavioral intentions of fans using a modified TAM to
identify the impact of social presence (SP) by incorporating SP as an enhancing construct.
It focuses on virtual fan technology with an emphasis on a sense of community and social
interactions. As a representation of the feeling of togetherness in a shared space facilitated
via media [19] similar to Together Mode, SP as an antecedent of TAM can improve forecasts
for the acceptance of virtual fan technology.

To the best of our knowledge, this study is the first to examine fan behavior in the
context of the viewing of sports events using virtual fan technology. It is important to inte-
grate the consideration of psychological connections into the original TAM and constitutes
an improvement over the TAM. In addition, there are more and more technologies that
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emphasize fan interaction and the virtual reality effect under the new normal resulting
from the COVID-19 pandemic. It is therefore necessary to propose a theoretical frame-
work which could improve forecasting for acceptance of online viewing technologies and
stimulate more theoretical discussion and extensions on the issue of sport fan behavior.
From a practical standpoint, our findings can therefore serve as a guide for marketers and
developers in their creation of more effective strategies that increase the use of virtual
fan technologies. In addition, professional sports leagues and sporting events organizers
can draw on the results of the study to optimize their strategies and integrate innovative
technologies during and after the COVID-19 pandemic.

2. Literature Review
2.1. Technology Acceptance Model (TAM)

According to reasoned action theory [20] and planned behavior theory (TPB), TAM
offers a more systematic prediction of users’ acceptance of technologies [21]. They explain
that such acceptance of new technology is contingent on perceived ease of use (PEOU)
and perceived usefulness (PU). While PEOU measures the ease with which a technology
can be used, PU estimates the efficacy identified by users [22]. A meta-analysis on TAM
demonstrates the validity and reliability of the model and reports a significant predictive
power of more than 40% for use intention toward technological systems [23,24]. This study
uses TAM as a theoretical framework to explore user intention to watch sporting events
using intelligent technologies.

Davis, who co-developed TAM, hypothesizes that a user’s attitude is influenced by
PEOU and PU, with PEOU directly affecting PU [25]. Furthermore, the use or rejection of
a technology mainly depends on the attitude toward such technology [25]. An extended
version of TAM proposed by Davis and other scholars effectively explains user behaviors
by showing that behavioral intention, being a more important component, could replace
the attitude construct [26] (see Figure 1).
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Although most studies using TAM explore technological systems from a utilitarian
viewpoint, such as that of the workplace, the model has potentially wider applicability [27].
In recent years, an increasing number of researchers have applied TAM to hedonic activities
in the field of sports (e.g., wearable devices, sports recording apps, and augmented reality
technology) [15,28]. For example, Wu and Huang [18] use media richness as an antecedent
and find that the modified TAM model has significant predictive power for use intention
toward sports streaming apps. Other studies have also shown that adding corresponding
external variables depending on the context of use helps increase the explanatory power of
the integrated TAM [10].

This study discusses fan behavior in connection with watching NBA games via intelli-
gent technology from a hedonic viewpoint. As Venkatesh and Morris [29] have argued, it is
essential to understand the antecedents and potential effects on TAM to explain the use
intention of a technology. However, TAM fails to account for systemic characteristics and
other potential factors influencing users’ technology acceptance [20].

2.2. Social Presence

Short, Williams, and Christie [30] were the first to propose the concept of social pres-
ence, which establishes that users who communicate via media tend to have psychological



Sustainability 2022, 14, 341 4 of 12

feelings that closely resemble those experienced in real settings. This degree of interaction
is known as social presence, which emphasizes interactions and connections with people
as well as human warmth and emotional and psychological connections in a mediated
environment [31,32]. It also focuses on visual authenticity and social characteristics, which
emphasize interaction with others. The objective of virtual reality (VR) technology, on the
other hand, is to allow users to immerse themselves in another world [33] while coexisting
and interacting with each other across spatial boundaries [34].

However, during a mediated interaction, users may want to experience togetherness
without noticing the actual presence of technology [19]. The systematic review of SP
undertaken by Oh et al. [32] found that the concept is often used in VR research, with
researchers often utilizing the following conceptual variables to explain SP: visual rep-
resentation, interactivity, and haptic feedback [32]. An increasing number of studies on
sports-related technology media (e.g., sports websites and game broadcasting platforms)
are using SP in view of the significant emphasis placed on social interactions and emotional
communication within the sports industry. People with a highly social personality tend to
be more willing to spend on sports [35].

Social TV research has also widely adopted SP [36–39]. Social TV viewing refers to
the act of watching TV and communicating online with others who are simultaneously
watching the same content [37]. Lim et al. [39] in their exploration of the impact of TV media
on users’ perceptions among individuals who watch sporting events via TV broadcasts
find that media with stronger SP is positively related to user loyalty and commitment to
such media. Kim and other scholars [37] also highlight the mediating effect of SP between
social TV engagement and enjoyment; in other words, SP critically influences the positive
emotions of virtual co-viewers of online sports events [37–39].

With the development of innovative viewing technologies such as Together Mode,
both social TV viewing and virtual fan effects have been characterized by sociability
and interaction. The viewing of sports events using Together Mode is contingent on VR
technology, including the feeling of being immersed and visual representation. VR is an
emerging medium that allows users to communicate face to face across spatial boundaries,
changing the manner in which interpersonal interactions function. In the context of NBA
games, Together Mode creates an interactive effect through its display of virtual fans
alongside the court, rendering the experience more realistic. The Together Mode does not
focus on information exchange but on “being with” other participants as well as sharing
emotions and feedback. It creates an immersive experience and facilitates user interactions
that reflect the connotations of SP [32].

2.3. Social Presence with TAM and Hypotheses

SP advocates certain psychological connections between users and technologies. In the
context of sports watching, it can facilitate positive experiences such as enjoyment [37,38,40]
and even loyalty [39]. It also plays an influential role in a mediated environment and
positively impacts user attitudes and behavioral intentions toward certain technologies [40].
Studies have found a positive correlation between the perception of warmth and the use of
technology [41]. Thus, this study incorporates SP as an antecedent positively related with
TAM in the context of the usage of Together Mode.

Research has highlighted the important role of SP in determining users’ behavioral
intentions in areas ranging from online shopping websites [31,42,43], computer-mediated
conferences [44], and three-dimensional television (3DTV) [43] to online teaching [45].
The relationship between SP and PU has been widely investigated and established in an
e-service context [31,42]. SP has also been shown to affect significantly users’ perceptions of
PEOU in online teaching systems [45]. In a 3DTV context, it promotes continuous adoption
and directly and indirectly affects users’ behavioral intentions [43].

The differences in early findings can be attributed to the varying nature of technologies
and use contexts. Only a few studies have examined the relationship between SP and TAM
in the context of the broadcasting of sporting events and fans’ viewing behaviors [46]. It
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is thus worth exploring how virtual fans from different geographical locations who are
displayed on an interface via Together Mode experience immersive feelings and how the
use and functions of technology have significantly evolved, allowing users to do what was
previously considered impossible.

Thus, we posit the following hypotheses (see Figure 2):

Hypothesis 1 (H1). The SP of watching NBA games is positively related to the PU of Together Mode.

Hypothesis 2 (H2). The SP of watching NBA games is positively related to the PEOU of
Together Mode.

The study further proposes the following three hypotheses that are based on TAM
theory (Venkatesh and Davis, 1996):

Hypothesis 3 (H3). The PEOU of Together Mode is positively related to the PU of Together Mode
in the context of NBA game viewing.

Hypothesis 4 (H4). The PU of Together Mode is positively related to behavioral intentions toward
Together Mode in the context of NBA game viewing.

Hypothesis 5 (H5). The PEOU of Together Mode is positively related to behavioral intentions
toward Together Mode in the context of NBA game viewing.
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3. Method
3.1. Study Context and Data Collection

In the study, we discuss the effects of SP in TAM in the context of online viewing of
professional sports. The participants are individuals who use the Together Mode function
in Microsoft Teams to watch live broadcasts of the NBA’s regular season events. Since
the Together Mode function in Microsoft Teams is currently only available to people in
the United States and Canada, and considering the difficulty of collecting questionnaires
during the epidemic, we conducted an online survey via Amazon Mechanical Turk for
participants who watched NBA games in Together Mode during the 2020–2021 NBA season.

Amazon Mechanical Turk is a novel online survey platform with a charging func-
tion, an evaluation system, and validation processes comparable to those of traditional
survey methods [47]. We also added a polygraph inspection tool including questions
such as “Which team won the championship last season?” and “Which one is Microsoft
Teams’ icon?” to ensure data quality and confirm that participants had experience watching
NBA games using the Together Mode function in Microsoft Teams and therefore met the
research requirements.

We collected data on the Amazon Mechanical Turk platform during the period of
18–25 March 2021, and received a total of 209 valid questionnaires. Of the total sample,
55% were female and 45% were male; 24% were aged 30–39 years and 23% were older than
60 years; 59% were single; 45% had a college education; and 26% held a graduate degree.



Sustainability 2022, 14, 341 6 of 12

3.2. Instruments and Data Analysis

The questionnaire was composed of two parts, with the first part documenting par-
ticipant profiles and the second consisting of four validated scales used to measure the
study’s constructs. All items were measured on a five-point Likert scale, where 1 denotes
“strongly disagree” and 5 “strongly agree”. We adopted Lim et al.’s three-item SP scale [39],
with a sample item being “I feel like I was physically communicating with others”. We
also used Venkatesh and Davis’ TAM scales [26], which included a perceived usefulness
scale (four items), with a sample item being “Using Microsoft Teams can provide better
experience in watching NBA lives games“, perceived ease of use scale (four items), with
a sample item being “My interaction with Microsoft Teams is clear and understandable“,
and a behavioral intention scale (three items), with a sample item being “Assuming I have
access to Microsoft Teams, I intend to use it to watch NBA games“.

Sports-based studies have applied partial least square structural equation modeling
(PLS-SEM) in various contexts [48,49]. Since it is suitable for studies with several constructs
and for studies with small samples (i.e., n ≤ 500), it is better than covariance-based SEM
for theory testing [50]. The technique takes a two-stage approach: in the first stage, the
measurement model is assessed to confirm validity and reliability [51]; the second stage
involves testing the hypothesis or the structural model [52]. This study also applied
PLS-SEM using the SmartPLS 3.2.8 software to test the hypothesized relationships [53].

4. Result
4.1. Measurement Model Assessment

We assessed the internal consistency, convergent validity, and discriminant validity of
the measurement model to confirm its reliability and validity. We examined the convergent
validity of the constructs using factor loadings and average variance extracted (AVE) and
internal consistency on the basis of the consistency reliability (CR) of the constructs [52,53].
Following Henseler, Ringle, and Sarstedt (2015) [54], we estimated the heterotrait–monotrait
(HTMT) ratio of the constructs to establish discriminant validity. Tables 1 and 2 show that
the loading of all items was greater than 0.7, except for SP3, and that the AVE of all
constructs was higher than 0.5, thus meeting the threshold for convergent validity. The CR
of each construct was 0.844–0.864, which confirms reliability. Finally, the HTMT values
were under 0.9, which establishes discriminant validity.

Table 1. Assessment of Reliability and Convergent Validity (n = 209).

Construct Item Loading Composite
Reliability

Average Variance
Extracted (AVE)

Social Presence (SP)
SP1 0.856 0.844 0.647
SP2 0.871
SP3 0.671

Perceived Usefulness (PU)

PU1 0.762 0.855 0.595
PU2 0.792
PU3 0.742
PU4 0.789

Perceived Ease of Use
(PEOU)

PEOU1 0.804 0.864 0.614
PEOU2 0.687
PEOU3 0.851
PEOU4 0.784

Behavioral Intention (BI)
BI1 0.788 0.862 0.676
BI2 0.879
BI3 0.796
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Table 2. Assessment of Discriminant Validity using HTMT (n = 209).

Construct SP PU PEOU BI

Social Presence (SP)
Perceived Usefulness (PU) 0.663

Perceived Ease of Use (PEOU) 0.624 0.552
Behavioral Intention (BI) 0.870 0.892 0.633

4.2. Structural Model Assessment

Prior to assessing the structural model, we examined for collinearity with the variance
inflation factor (VIF) and found all values to be below the threshold of 3 [53], indicating
that the model was free from common method bias [55]. Referencing Hair et al. [53], we
employed a bootstrapping (5000 resamples) technique to test the hypotheses. Table 3 and
Figure 3 show that all the paths in the model are statistically significant and that hypotheses
H1–H5 are empirically supported.

Table 3. Assessment of Structural Model (n = 209).

Hypothesis Relationship B t-Value f2 R2 Q2

H1 SP→ PU 0.371 5.146 *** 0.151 0.301 0.232
H2 SP→ PEOU 0.480 8.526 *** 0.300 0.237 0.215
H3 PEOU→ PU 0.263 3.643 *** 0.076
H4 PU→ BI 0.576 10.093 *** 0.565 0.521 0.361
H5 PEOU→ BI 0.256 4.317 *** 0.111

Note: *** p < 0.001, NS (Not significant); SP: social presence, PU: perceived usefulness, PEOU: perceived ease of
use, BI: behavioral intention.
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We used the coefficient of determination (R2) to estimate explained variance. The
R2 values were 0.301, 0.237, and 0.521, suggesting that the structural model reached ad-
equate predictive relevance. To test the model’s predictive ability, we employed a blind-
folding approach to estimate Q2. The Q2 value for each construct was greater than zero,
ensuring the model’s predictive accuracy [56,57].

5. Discussion

This study proposed SP-TAM in response to the lack of research on the effect of SP
on TAM in the context of online sports viewing. It focuses on fans’ viewing behaviors in
the new normal resulting from the COVID-19 pandemic. First, the fit indexes show that
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the hypothesized SP-TAM is an appropriate model to predict sporting fans’ use intentions
toward online viewing technologies. All hypotheses were supported at the p < 0.05 level.
Both PEOU and PU had a positive significant effect on BI, a result which aligns with those
of previous research and supports the original TAM [26,45]. Second, SP, the new antecedent
variable, reported a positive significant effect on PEOU and PU, thus confirming the role
of SP in Together Mode and in creating an immersive experience for sports fans. Further,
SP influences the PEOU and PU of Together Mode, which strengthens behavioral intentions
toward the innovative technology.

This study is theoretically significant because it extends SP research on fans’ viewing
behaviors. Although only a few SP-TAM studies have been conducted on virtual fan effects
such as that of Together Mode, the relationship between SP and TAM has been verified
in several contexts. Hassanein and Head [31] show that higher levels of social presence
are shown to positively impact the perceived usefulness, enjoyment and trust of shopping
websites. Ogonowski et al. [42] also found that social presence could influence trust in the
website, but also participants’ enjoyment and perceived usefulness of the site. This finding
regarding the effect of SP on PU in the virtual fans online viewing context in this research
re-echoes those of earlier studies in an e-services context, while the observation regarding
the effect of SP on PEOU mirrors that of another earlier study undertaken in the context of
online teaching [45].

Studies have proven the significant impact of SP on PU, although its influence on
PEOU is seldom discussed in the e-services context. Research has also demonstrated the
positive impact of SP on several constructs influencing the behavioral intentions of online
consumers [42]. Smith and Sivo [45] show that perceived ease of use, perceived usefulness
and social presence were all significant determinants of teachers’ intent to continue using e-
learning. While SP has a significant positive influence on the PEOU of e-learning systems, it
has a weaker impact on PU. In other words, the lack of SP negatively affects teachers’ PEOU,
and this may prevent them from adopting e-learning systems. In sum, the effect of SP on
TAM constructs is contingent on the context and other variables used in the model [43].

This study suggests that SP has a significant positive effect on both PU and PEOU in
the context of online sports viewing via Together Mode. Many users were loyal fans of
the NBA and were thus more inclined to buy tickets to watch games offline rather than
online. However, the COVID-19 pandemic and the subsequent lockdowns worldwide
led to the temporary closure of several sports venues. A key characteristic of watching a
match at a stadium is the atmosphere and the sense of community it promotes. Despite
the obvious differences between watching a game offline and online, sports fans using
Together Mode shared a common need for social interactions. They seem to have accepted
the technology because it was one of the few options available that offered an immersive
experience similar to that derived from offline sports events. Kim et al. [38] show that
when people felt strong social presence, they enjoyed viewing experiences more, such as
viewing sport game on social TV. Online viewing via Together Mode is accompanied by
shared visual and auditory effects, and the virtual fan effect positively influences the PU of
Together Mode. This explains the importance of SP and its impact on PU, a result aligned
with those of most of the previous studies on online interfaces [31,42,43].

It is noteworthy that the effect of SP on PEOU is greater than that on PU. SP allows
online technology users to have experiences similar to those of watching a game at the sta-
dium. The Together Mode made it easier and more convenient to watch a game from home.
Given the pandemic and its restrictions, fans felt safer indoors, and this has significantly
influenced the research results.

A comparison of the coefficients reveals that PU is a stronger contributing factor than
PEOU in users’ behavioral intention toward Together Mode. This result corroborates that of
previous research on the usefulness of, and behavioral intentions toward, technology [15,58].
Thus, PEOU affects behavioral intentions through PU, with PU having a stronger direct
impact on behavioral intentions. In other words, users are more concerned about the
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actual functions of watching sports events on Microsoft Teams, such as visual and auditory
experiences and interactivity.

This study shows the applicability of SP in the novel context of immersive experience
technologies such as virtual fandom, revealing that SP significantly affects both PU and
PEOU, which is contrary to those derived in other contexts [31,42,43]. We also report the
results for each path of the extended TAM. It is recommended that sports events marketers
prioritize SP since it is a key feature influencing virtual fan technology, particularly in the
new normal created by the COVID-19 pandemic. Manufacturers of online viewing and VR
technologies should also highlight the useful and social aspects of technological services.

6. Conclusions
6.1. Theoretical and Practical Significance

Although current studies have shown the crucial role of SP in forecasting users’ behav-
ioral intentions in several contexts [31,42–45], this study is the first to discuss fan behavior
in the context of the viewing of sports games using virtual fan technology. This study
applied SP-TAM as a theoretical framework to explain factors influencing fans’ behav-
ioral intentions toward using the Together Mode tool in Microsoft Teams to watch sports
games online during the COVID-19 pandemic. The results reveal that all relationships in
SP-TAM are statistically significant, and that hypotheses H1–H5 are fully supported in the
context of online sports viewing. Starting from this fundamental understanding, future
research can further investigate the complex interrelationships among social presence, TAM
and other new variables to clarify the intricacies and thereby optimize fan sport viewing
online experience.

The Together Mode creates a virtual fan effect and immersive experiences that are
similar to watching sports in a stadium. The results show that both PU and PEOU have a
significant positive effect on behavioral intentions. Thus, developers of related technologies
should consider simplifying overall use processes and provide clear instructions to ease
public use, increase acceptance of technologies, satisfy consumer needs, and expand the
market. In addition, developers should emphasize actual functions, such as visual repre-
sentation, interactivity, and playfulness and the experience of appearing on screen as a
virtual fan during a match.

SP, as an antecedent of TAM, plays a major role in the virtual fan context. Thus,
interactions and the feelings of warmth are key features of virtual technologies. There
are several costs and restrictions associated with watching matches in a stadium. Further,
the development of emerging technology with virtual reality has gradually shifted fans’
viewing behaviors from offline to online [59], and the COVID-19 pandemic has accelerated
this transformation. Immersive experiences and interactions will become indispensable
features in fans’ online viewing behaviors. Thus, those responsible for developing the
digital fan experience in professional sports should focus on SP, strengthen elements valued
in the viewing experience, and reduce restrictions related to online viewing.

At the peak of the COVID-19 pandemic between 2019 and 2020, the NBA adopted
virtual fan technology at the Orlando Stadium. While certain professional sports are
gradually transitioning back to offline events, fans’ stadium experiences have profoundly
changed. Professional sports must be prepared for possible uncertainties.

In conclusion, this study explored fan behaviors toward online viewing and virtual
fan technology. With fans accepting Microsoft Teams as an emerging medium for watching
sports events and interacting with other fans, developers and professional sports organizers
should prioritize SP features such as social interactions to optimize fans’ viewing experience
and create a favorable atmosphere at offline venues.

6.2. Limitations and Future Research

This study used self-reporting scales and administered questionnaire surveys via
the Internet. Thus, it is possible that the results are subject to common method variance
(CMV). Moreover, while the questionnaire was anonymous, there remain doubts about
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respondents’ actual experiences and other common CMV problems. Second, because virtual
fan technology has only recently emerged in the sports context, we focus on the relationship
between SP and TAM. Previous studies, however, suggest that potential variables such as
perceived enjoyment and flow experiences have a mediating or moderating effect on SP.
Third, this study does not discuss the effects of various user groups as well as the previous
use experiences of advanced technology and the level of sport fans’ involvement. Future
research could focus on the effects of these variables and examine their impact on SP and
TAM. While these limitations and possible unknown interactions among the variables
may reduce the reliability of our findings, future research could test this study’s results
using other methods to advance the existing knowledge regarding fans’ viewing behaviors
through virtual fan technology in the new normal.
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