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Abstract

As information technologies develop, social networking services have gradually
gained attention from both researchers and practitioners. However, little is known
about the technology adoption of social networking from the perspective of hedonic
motivation. For this purpose, this study applied the hedonic motivation system
adoption model (HMSAM) to TikTok and incorporated two innovative factors, i.e.,
perceived boredom and personal innovativeness. Via structural equation modeling
(SEM), this study used SmartPLS 4.0.8 to analyze 246 valid responses from Chinese
university students via an online survey. The results showed that the research
model was adequate for the adoption of TikTok. Curiosity and perceived boredom
significantly mediated the positive relationships between perceived ease of use and
behavioral intention. Additionally, the educational level moderated the relationship
between joy and focused immersion. The results of this study provided insights for
future researchers and innovative teaching.

Keywords Hedonic motivation system adoption model (HMSAM) - TikTok -
Perceived ease of use - Perceived boredom - Personal innovativeness

1 Introduction

The advancement of information technologies promoted the development of
social network services in the twenty-first century. TikTok (Fig. 1) as a short
video platform has experienced growing popularity across the world since its
launch in 2016. As of September 27% 2021, TikTok has reached over one billion
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Fig. 1 The screenshot of TikTok (https:/tiktokapp.cc/; www.tiktok.com)

monthly active users worldwide (TikTok, 2021). TikTok, also known as Douyin
in China, is characterized by music videos between 15 and 60 s long (Zeng &
Kaye, 2022) on various topics ranging from fashion to sports. Since the mission
of TikTok is to “inspire creativity and bring joy” (TikTok, 2021), people from
different countries use TikTok to learn, laugh, and connect themselves to the
outside world. TikTok users can interact with the application by sharing, liking,
commenting on, and even imitating original videos (Montag et al., 2021).

Although TikTok is usually a platform for entertainment, it can also serve as a
pedagogical tool in different disciplines and learning contexts. TikTok can offer
a place and space for higher dance education and shed light on post-humanist
thinking in artistic practices (Heyang & Martin, 2022). Similarly, through music
and movement, TikTok can meet the requirements of sports science courses,
thus promoting students’ motivation, creativity, and curiosity (Escamilla-Fajardo
et al., 2021). In chemistry education, TikTok videos can improve undergraduate
students’ learning interest and engagement (Hayes et al., 2020). The technological
features of TikTok, i.e., instantaneity, interactivity, mobility, and multimodality,
also contributes to online informal language learning (Lee, 2022).

While previous studies explored the educational use of TikTok, few of
them further examined the role of intrinsic motivation in TikTok use. Intrinsic
motivation could be defined as the doing of an activity because of inner
satisfaction rather than external inducement (Ryan & Deci, 2000). In the context
of technology adoption, intrinsic motivation could prompt students to perceive the
potential benefits of technology (Sun & Gao, 2020). Intrinsic motivation was also
a significant factor to influence college students’ continuance intention in blended
learning (Yang et al., 2022). Therefore, this study aimed to identify an extended
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TikTok adoption model based on the hedonic-motivation system adoption model
(HMSAM) by including personal innovativeness and perceived boredom.

2 Literature Review
2.1 Theoretical framework

The hedonic system acceptance model (HSAM) (van der Heijden, 2004) was essentially
a variation of the technology acceptance model (TAM). The TAM (Davis, 1989) was
used to predict and explain users’ acceptance of information systems. Two salient
constructs in the model were perceived ease of use (PEOU) and perceived usefulness
(PU). Since Venkatesh (2000) added perceived enjoyment (i.e., joy) which was a type
of intrinsic motivation to TAM, many studies have paid attention to the role of intrinsic
motivation in technology acceptance research (e.g., van der Heijden, 2004). HSAM
involved PEOU and joy to represent intrinsic motivation, and included PU to measure
extrinsic motivation. PU and joy were two significant mediators in the relationship
between PEOU and behavioral intention to use cinema websites (van der Heijden, 2004).

Based on van der Heijden’s (2004) model, Lowry et al. (2013) further proposed
the hedonic-motivation system adoption model (HMSAM). The latter considered
both intrinsic motivation and cognitive absorption. Flow theory, as the conceptual
basis of cognitive absorption (Lowry et al., 2013), well explained involvement and
concentration in the context involving intrinsic motivation. This theory believed that
if individuals were internally motivated, they would logically experience immersion
and be absorbed in their ongoing activities (Guo & Poole, 2009; Lee, 2010). Flow
theory was thus frequently used to extend existing models, such as the technology
acceptance model (TAM) (Lee, 2010) and the unified theory of acceptance and use of
technology (UTAUT) (Zhou, 2011). The final HMSAM consisted of seven constructs,
i.e., perceived ease of use (PEOU), perceived usefulness (PU), curiosity, joy, control,
focused immersion (FI), and behavioral intention to use (BIU).

The HMSAM was designed and applicable for hedonic motivation systems, including
video games, online shopping, virtual worlds, and social networking (Lowry et al., 2013;
van der Heijden, 2004). Among previous studies, Oluwajana et al. (2019) used HMSAM
to investigate students’ acceptance of gamified learning environments. Likewise, HMSAM
was also applied to Kahoot!, which was a game-based student response system (Palos-
Sanchez et al., 2022). Drawing upon HMSAM, researchers focused on both American
and Chinese consumers’ mobile shopping intentions (Ertz et al., 2022). Furthermore,
perceived enjoyment and subjective well-being were integrated with the HMSAM to
explain consumers’ continued intention to use virtual reality for tourism (Kim & Hall,
2019). However, little was known about users’ hedonic motivation and adoption of social
networking. This study thus focused on TikTok use for learning to further understand the
acceptance of social networks among students in higher education institutions.
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2.2 Research model and hypotheses

Perceived ease of use (PEOU) and perceived usefulness (PU) were two essential
elements in technology acceptance research and models. PEOU was defined as
the extent to which users believed that interacting with a certain system would
require little effort, and PU referred to the degree to which individuals thought
that using a particular system would improve their learning efficiency or job
performance (Davis, 1989). However, hedonic systems were not designed for
productivity goals. PU in the HMSAM emphasized hedonic aspects instead of
a utilitarian function, thus focusing on the usefulness of pursuing pleasure (Gu
et al., 2010; Lowry et al.,, 2013). Many previous studies have identified the
positive relationship between PEOU and PU in different research models from
both utilitarian (e.g., Alyoussef, 2021; Yu, 2020) and hedonic (e.g., Oluwajana
et al., 2019; Palos-Sanchez et al., 2022) perspectives. Therefore, the authors
proposed the following hypothesis.

HI. Perceived ease of use positively and significantly affects perceived usefulness
in TikTok use at the 0.05 level.

Curiosity, a subconstruct of cognitive absorption, indicated the extent to which
users’ experience with a specific system aroused their sensory and cognitive
curiosity (Agarwal & Karahanna, 2000). Curiosity was derived from flow theory
(Csikszentmihalyi, 1990) and was deemed as an important feature of intrinsic
motivation. PEOU of instant messaging technology significantly influenced Kuwait
university students’ curiosity (Rouibah & Hamdy, 2009). Other studies on game-
based systems also verified the positive relationship between PEOU and curiosity
(Oluwajana et al., 2019; Palos-Sanchez et al., 2022). The authors thus presented the
following hypothesis.

H2. Perceived ease of use positively and significantly affects curiosity in TikTok
use at the 0.05 level.

Control measured the extent to which users perceived that they were in charge of
the interaction with systems (Agarwal & Karahanna, 2000). Specifically, individuals
with a high level of control could skillfully either adapt the interaction to their needs
or interrupt the experience (Lowry et al., 2013). It was found that if a system was
easy to manipulate, users would be in control of the interaction (Oluwajana et al.,
2019). When people used technology tools with ease, their confidence and self-
efficacy increased. Consequently, users were likely to control their interactions
(Lowry et al., 2013). Therefore, the authors formulated the following hypothesis.

H3. Perceived ease of use positively and significantly affects control in TikTok
use at the 0.05 level.

Joy, also termed as heightened enjoyment in the HMSAM, referred to “the
pleasurable aspects of the interaction” with systems (Agarwal & Karahanna,
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2000, p. 673). It was usually described as being enjoyable and fun. PEOU
positively predicted joy when students used gamification tools such as Kahoot!
(Palos-Sanchez et al., 2022) and storyboards (Lowry et al., 2013). In the mobile
shopping context, PEOU was a significant antecedent to perceived enjoyment,
contributing to the enjoyable experience (Chang & Chen, 2021; Ertz et al., 2022).
Thus, the following hypothesis was proposed.

H4. Perceived ease of use positively and significantly affects joy in TikTok use
at the 0.05 level.

Boredom was a negative deactivating emotion frequently occurring with
enjoyment (Dewaele & Li, 2021). It was defined as an unpleasant psychological
state where people were in low physical and cognitive activation and thus wanted
to escape from ongoing activities (Li, 2021). The under-stimulation theory
(Larson & Richards, 1991) believed that repetitive stimuli resulted in the lack
of arousal and involvement. According to the control-value theory, boredom
may result from a low level of value and control over tasks (Pekrun, 2006). The
integration of perceived boredom (PB) and the HMSAM followed Lowry et al.’s
(2013) suggestions that future research could examine the effect of emotions
on hedonic motivation system acceptance. Based on these considerations, the
authors proposed the following hypothesis.

HS. Perceived ease of use negatively and significantly affects perceived boredom
in TikTok use at the 0.05 level.

Behavioral intention to use (BIU) was conceptualized as the degree to which
people consciously established plans to perform or not to perform particular
future behavior (Warshaw & Davis, 1985). Many acceptance models have inves-
tigated the antecedents of BIU. Among them, PU was the most studied and com-
mon one (Palos-Sanchez et al., 2022; Ruangkanjanases et al., 2020). University
students’ hedonic motivation significantly influenced their continued use inten-
tion of travel applications (Zhou et al., 2022). In the HMSAM, curiosity and
joy were another two positive predictors of BIU (Ertz et al., 2022; Lowry et al.,
2013). This study attempted to introduce an additional predictor, i.e., perceived
boredom. Therefore, the following hypotheses were determined.

H6. Perceived usefulness positively and significantly affects behavioral inten-
tion to use TikTok at the 0.05 level.

H7. Curiosity positively and significantly affects behavioral intention to use
TikTok at the 0.05 level.

HS. Joy positively and significantly affects behavioral intention to use TikTok
at the 0.05 level.

HO. Perceived boredom negatively and significantly affects behavioral intention
to use TikTok at the 0.05 level.
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Focused immersion (FI) referred to a state of flow where individuals were
totally engaged in their tasks and ignored other attentional demands (Agarwal &
Karahanna, 2000). During the COVID-19 pandemic period, customers’ hedonic
motivation positively influenced their flow when they used live-streaming shopping
applications (Zhao & Bacao, 2021). In virtual reality tourism, perceived enjoyment
was an important antecedent of both visitors’ and non-visitors’ flow state (Kim
& Hall, 2019). The HMSAM also confirmed that curiosity, control, and joy were
three determinants of FI (Lowry et al., 2013; Oluwajana et al., 2019). Moreover,
individuals with a high level of boredom showed a deficit in sustained attention
(Malkovsky et al., 2012). Thus, the authors presented the following hypotheses.

H10. Curiosity positively and significantly affects focused immersion in TikTok
use at the 0.05 level.

HI11. Control positively and significantly affects focused immersion in TikTok
use at the 0.05 level.

H12. Joy positively and significantly affects focused immersion in TikTok use at
the 0.05 level.

H13. Perceived boredom negatively and significantly affects focused immersion
in TikTok use at the 0.05 level.

Personal innovativeness (PI) was defined as the willingness of a person to try
out any new system or information technology (Agarwal & Prasad, 1998). The
diffusion of innovation theory (Rogers, 1995) posited that people held different
attitudes toward new things and did not adopt an innovation simultaneously. PI,
when integrated into the TAM, significantly exerted a positive influence on PEOU in
students’ mobile learning (Joo et al., 2014). Similarly, teachers’ PI contributed to the
prediction of their PEOU and behavioral intention to adopt emerging technologies
(Akar, 2019). PI was also incorporated into the UTAUT model to explore Indonesian
students’ mobile learning (Sidik & Syafar, 2020). Although PI was a critical
construct for understanding the acceptance of technology innovations, it remained
underexplored (Agarwal & Prasad, 1998) and was not included in the HMSAM. The
authors thus formulated the following hypothesis. Based on previous studies and
hypotheses development, the final research model was proposed in Fig. 2.

H14. Personal innovativeness positively and significantly affects perceived ease
of use in TikTok at the 0.05 level.

3 Methods
3.1 Participants and procedures
The participants of this study were students from higher education institutions in China

with the experience of using TikTok. The researchers obtained ethical approval from
their organizations before data collection. A convenience sampling method was used
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Fig.2 The proposed research model

both online and offline at the first author’s university. The participants were informed
about the confidentiality policy and instructions to fill in the survey.

Data were collected using an online survey from October 9, 2022 to November
6, 2022. The researchers distributed the survey to their students through an online
platform named Questionnaire Star during the 10-min break. The first author also
posted messages in mainstream social software to recruit participants, including
WecChat, QQ, Weibo, TikTok, and Xiaohongshu (an Instagram-like lifestyle app in
China). Once respondents finished the survey, they would receive either a participation
reward or a corresponding gift. A total of 277 students were willing to participate
in this study and submitted their informed consent. The researchers excluded 31
invalid questionnaires and analyzed the remaining 246 responses. Therefore, the valid
response rate was 88.9%. Table 1 provides the profile of participants.

Table 1 The profile of participants

Item Category Frequency Percentage (%)
Gender Male 105 42.68
Female 141 57.32
Educational level Bachelor 143 58.13
Master 92 37.40
Doctor 11 4.47
Frequency of using TikTok Always 63 25.61
Often 68 27.64
Sometimes 49 19.92
Seldom 66 26.83
Total 246 100.00
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3.2 Instruments

The researchers used the back-translation method and designed the questionnaire in
both English and Chinese to avoid misunderstanding. They also invited 10 TikTok
users and 3 professors to complete the survey before data collection. Based on their
suggestions, the researchers optimized and improved the questionnaire regarding
wording, format, numbering, and sequence of the items.

The final version of the questionnaire consisted of two parts. The first part
included the willingness of participating in the survey, gender, educational level,
and frequency of using TikTok. The second part was made up of 34 items (see
Appendix in supplementary files) to measure the nine constructs included in the
proposed research model: PEOU (4 items), PU (5 items), curiosity (3 items), control
(3 items), joy (4 items), perceived boredom (4 items), PI (4 items), BIU (3 items),
and FI (4 items). All items in the second part were measured using five-point Likert
scales adapted from previous studies (Agarwal & Karahanna, 2000; Bieleke et al.,
2021; Lowry et al., 2013; Venkatesh, 2000).

3.3 Data analysis

This study adopted partial least squares structural equation modeling (PLS-SEM) to test
the research model. PLS-SEM was suitable for theory development and highly complex
models with many constructs (Hair et al., 2012). This study included nine constructs and
mediating effects, aiming to develop a theoretically comprehensive model by introducing
boredom theory. PLS-SEM was also especially useful for investigating relatively new
phenomena (Chin & Newsted, 1999), such as learning in TikTok. Thus, the researchers
employed SmartPLS 4.0.8 (Ringle et al., 2022) to analyze measurement and structural
models. The analysis of PLS-SEM results involved two stages (Sarstedt et al., 2014). The
first stage examined the measurement model by reliability and validity. The second stage
evaluated the structural model by predictive relevance, significance of path coefficients,
indirect effects, and moderating effects.

4 Results
4.1 Measurement model assessment

To examine the reflective measurement model, the researchers performed an ordi-
nary PLS-SEM algorithm to obtain indicator loadings first (Table 2). Loadings
greater than 0.70 revealed that the construct could explain over 50% of the indi-
cator’s variance (Sarstedt et al., 2014). Since the loadings of FI1 and PU4 were
far below 0.70, the researchers decided to delete the two items. After deletion, all
factor loadings were higher than 0.70 and significant at the 0.05 level, indicating
acceptable item reliability (Chin, 1998). Following Hair et al.’s guidelines (2019),
the researchers also assessed internal consistency reliability using Cronbach’s alpha
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Table 2 Reliability and convergent validity of the measurement model

Construct Item Factor loading Cronbach’s alpha Composite Average variance
reliability extracted (AVE)
(CR)
Behavioral BIU1 0.947* 0.931 0.931 0.879
intention touse  BrU2 0.939%
(BIU) BIU3 0.926*
Control (CTL) CTL1 0.891* 0.782 0.907 0.681
CTL2 0.791%*
CTL3 0.791*
Curiosity (CUR)  CURI 0.876* 0.872 0.876 0.796
CUR2 0.928%*
CUR3 0.871%*
Focused FI1 (deleted) 0.216 0.716 0.746 0.635
immersion (FI)  gpp 0.734%*
FI3 0.868*
FI4 0.783*
Joy (JOY) JOY1 0.897* 0.910 0.924 0.790
JOY2 0.940%*
JOY3 0.920*
JOY4 0.789*
Perceived boredom PB1 0.822%* 0.788 0.829 0.608
(PB) PB2 0.866*
PB3 0.708*
PB4 0.709*
Perceived ease of PEOU1 0.772%* 0.791 0.821 0.611
use (PEOU) PEOU2 0.702*
PEOU3 0.799*
PEOU4 0.847*
Personal PIl 0.874* 0.894 0.898 0.760
innovativeness PI2 0.908%*
(PD PI3 0.826*
P14 0.876*
Perceived PUIL 0.875%* 0.848 0.872 0.685
usefulness (PU)  pyyn 0.832%
PU3 0.851*
PU4 (deleted) 0.605*
PUS5 0.746*

“p<0.05

and composite reliability (CR). The Cronbach’s alpha and CR for each construct
exceeded the recommended threshold, i.e., 0.70. The third step was to evaluate the
convergent validity. The average variance extracted (AVE) of all constructs were
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greater than the minimum acceptable value of 0.50, suggesting a satisfactory level
of convergent validity.

The fourth step was to measure discriminant validity using three statistical criteria.
First, cross-loadings required that factor loadings of each component item belonging
to its corresponding construct should be higher than those of other constructs (Urbach
& Ahlemann, 2010). Second, as shown in Table 3, the discriminant validity met the
Fornell-Larcker criterion (Fornell & Larcker, 1981) that square root of each construct’s
AVE was larger than inter-construct correlation between the same construct and all the
others. However, this metric received criticism because variance-based SEM methods
may overestimate factor loadings and underestimate structural model relationships
(Henseler et al., 2015). The third criterion was thus proposed.

The heterotrait-monotrait ratio (HTMT) was an estimate of the correlations. It
was the average of the item correlations across constructs relative to those within
the same construct (Henseler et al., 2015). The threshold value would be set at 0.90
if constructs were conceptually similar, and a threshold value of 0.85 was suggested
when constructs were distinct. Since perceived usefulness (PU) focused on hedonic
aspects, it was reasonable that PU was slightly similar to joy. Therefore, the HTMT
ratio (Table 4), ranging from 0.120 to 0.909, generally validated the discriminant
validity of this study.

4.2 Structural model analysis

Having confirmed the reliability and validity of the measurement model, the
researchers first assessed the coefficient of determination (R?). R? indicated the rela-
tionship of a construct’s variance that could be explained to its total variance, rang-
ing from O to 1. The calculation of R? was sum of squares due to regression (SSR)
divided by total sum of squares (SST). Thus, R? could reflect the explanatory or pre-
dictive power of a model (Shmueli & Koppius, 2011). The R? value of 0.67, 0.33,

Table 3 Fornell-Larcker test of discriminant validity

Construct  Correlation of the constructs

BIU Control  Curiosity  FI Joy PB PEOU PI PU
BIU 0.937
Control 0.157 0.825
Curiosity 0.590 0.035 0.892
FI 0.408 0.024 0.562 0.797
Joy 0.506 0.244 0.676 0.560 0.889
PB -0.512  -0.005 -0.566 -0.610  -0.630 0.780
PEOU 0.229 0.229 0.350 0.371 0428 -0.296 0.782
PI 0.155 0.092 0.251 0.107 0.125 -0.109 0.164 0.871
PU 0.453 0.189 0.594 0.559 0.801 -0.553 0.525 0.172  0.828

The diagonal values in bold are square roots of AVEs. BIU: Behavioral intention to use; FI: Focused
immersion; PB: Perceived boredom; PEOU: Perceived ease of use; PI: Personal innovativeness; PU:
Perceived usefulness
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Table 4 Heterotrait-monotrait ratio (HTMT) of discriminant validity

BIU Control Curiosity FI Joy PB PEOU PI PU

BIU
Control 0.175
Curiosity 0.654 0.058

FI 0.493 0.130 0.691

Joy 0.548  0.283 0.756 0.673

PB 0.576  0.144 0.655 0.762  0.715

PEOU 0.247  0.261 0.410 0.465 0474  0.335

PI 0.166  0.120 0.285 0.138 0.141 0.134  0.194

PU 0.511 0.210 0.692 0.685 0909  0.652  0.582 0.201

BIU: Behavioral intention to use; FI: Focused immersion; PB: Perceived boredom; PEOU: Perceived
ease of use; PI: Personal innovativeness; PU: Perceived usefulness

Perceived
usefulness

~
N

.. 0.045

~
~

Behavioral

0.395%#% ™,/ DO
A Intention to use

Curiosity
R2=12.2%

Perceived
ease of use
R2=2.7%

Personal
innovativeness

Control
R2=5.2%

Focused
immersion
R2=45.4%

-0.364% %

Fig. 3 The research model with path coefficients. ***p <0.001, **p <0.01, *p <0.05

and 0.19 could be considered substantial, moderate, and lower weak (Chin, 1998).
Figure 3 presents that the research model explained a minimum of 45.4% of focused
immersion and 40.0% of behavioral intention to use TikTok, suggesting moderate
explanatory power.

The blindfolding technique was removed in SmartPLS 4, and PLSpredict was
recommended for the assessment of predictive power. Following Hair et al.’s
(2019) suggestions, the researchers chose to compare the root mean squared
error (RMSE), rather than the mean absolute error (MAE), with the benchmark,
i.e., the linear regression model (LM) values. After PLSpredict executed tenfold
cross-validation 10 times, the results (Table 5) showed that none of indicators
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Table5 The results of PLSpredict
Construct Item Q? predict PLS-SEM analysis LM benchmark

RMSE MAE RMSE MAE

Behavioral intention to use (BIU) BIU1 0.019 1.057 0.878 1.070 0.893
BIU2 1.101 0.908 1.107 0.904
BIU3 1.168 0.977 1.180 0.967
Control (CTL) CTL1 0.005 0.993 0.834 1.007 0.842
CTL2 0.981 0.825 0.995 0.838
CTL3 1.101 0.883 1.119 0.901
Curiosity (CUR) CURI 0.052 0.854 0.604 0.864 0.609
CUR2 0.946 0.750 0.954 0.760
CUR3 1.025 0.839 1.029 0.837
Focused immersion (FI) FI2 0.009 0.865 0.627 0.880 0.636
FI3 0.882 0.604 0.896 0.614
FI4 1.087 0.946 1.097 0.947
Joy JOY) JOY1 0.010 0.94 0.678 0.954 0.690
JOY2 0.961 0.679 0.971 0.695
JOY3 1.009 0.760 1.020 0.765
JOY4 1.094 0.931 1.100 0.930
Perceived boredom (PB) PB1 0.007 1.086 0.926 1.098 0.928
PB2 1.102 0911 1.119 0.918
PB3 1.151 0.956 1.156 0.950
PB4 1.153 0.990 1.168 1.011
Perceived ease of use (PEOU) PEOU1 0.015 0.635 0.464 0.641 0.470
PEOU2 0.829 0.571 0.840 0.604
PEOU3 0.878 0.606 0.893 0.626
PEOU4 0.672 0.560 0.680 0.565
Perceived usefulness (PU) PU1 0.018 0.998 0.769 1.012 0.781
PU2 0.806 0.576 0.817 0.575
PU3 1.099 0.878 1.110 0.879
PUS 1.075 0.883 1.086 0.888

yielded greater RMSE values compared to the LM benchmark, which indicated a
high predictive power (Shmueli et al., 2019). All the positive Q? values also con-
firmed the predictive relevance of the model.

The researchers also verified the hypothesized relationships using the PLS-
SEM algorithm and bootstrapping techniques. The standardized root mean square
residual (SRMR) reflected the approximate model fit. The value of SRMR was
0.065 and lower than 0.08 (Henseler et al., 2016a, 2016b), indicating that the
model fit was adequate. Path coefficients explained the strength of the relationship
between two constructs, which should exceed 0.10 (Urbach & Ahlemann, 2010).
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The resampling technique such as bootstrapping was run to determine the
significance, and the number of bootstrap subsamples was set to 5000.

As presented in Table 6, 11 out of 14 hypothesized paths were statistically
significant. Perceived ease of use positively affected perceived usefulness (§=0.525,
p<0.001), curiosity (f=0.350, p<0.001), control (f=0.229, p<0.01), and joy
(B=0.428, p<0.001), which supported H1, H2, H3, and H4. In contrast, perceived
ease of use negatively predicted perceived boredom (f=-0.296, p<0.001),
supporting HS. Perceived usefulness ($=0.045, p>0.05) and joy (B=0.063,
p>0.05) did not significantly affect behavioral intention, which rejected H6 and
HS8. However, curiosity (§=0.395, p<0.001) and perceived boredom (f=-0.224,
p <0.01) were significant predictors of behavioral intention, supporting H7 and H9.
Likewise, curiosity (f=0.236, p<0.01), joy (f=0.178, p<0.05), and perceived
boredom (f=-0.364, p<0.001) also significantly predicted focused immersion,
which validated H10, H12, and H13. Nevertheless, control failed to significantly
affect focused immersion (f=-0.029, p>0.05), thus rejecting HI11. Personal
innovativeness positively influenced perceived ease of use (f=0.164, p<0.05),
which supported H14.

4.3 Mediating analysis
The researchers performed the mediation analysis with a 95% confidence interval

using the bias-corrected and accelerated bootstrap method. Among the mediat-
ing relations in the research model, 10 mediation paths were significant (Table 7).

Table 6 The results of hypothesis testing

Hypothesis  Path Path coefficient T statistics p value 95% confidence Results
interval

Lower Upper

H1 PEOU—PU 0.525 8.900 0.000 0.408  0.637 Accepted
H2 PEOU — Curiosity ~ 0.350 4.390 0.000 0.184  0.495 Accepted
H3 PEOU — Control 0.229 3.403 0.001 0.103  0.361 Accepted
H4 PEOU — Joy 0.428 6.265 0.000 0.287  0.553 Accepted
HS5 PEOU —PB -0.296 4.321 0.000 -0.425 -0.157 Accepted
H6 PU—BIU 0.045 0.494 0.622 -0.122  0.231 Rejected
H7 Curiosity — BIU 0.395 5.062 0.000 0228 0.533 Accepted
H8 Joy—BIU 0.063 0.637 0.524 -0.134  0.254 Rejected
H9 PB —BIU -0.224 2.938 0.003 -0.376  -0.075 Accepted
H10 Curiosity —FI 0.236 3.112 0.002 0.088 0.384 Accepted
H11 Control — FI -0.029 0.487 0.626 -0.148  0.092 Rejected
H12 Joy—FI 0.178 2.058 0.040 0.006 0.344 Accepted
H13 PB—FI -0.364 5.217 0.000 -0.503  -0.233  Accepted
H14 PI—PEOU 0.164 2.575 0.010 0.064  0.295 Accepted

BIU: Behavioral intention to use; FI: Focused immersion; PB: Perceived boredom; PEOU: Perceived
ease of use; PI: Personal innovativeness; PU: Perceived usefulness
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Table 7 Significant mediating effects of the research model

Path Indirect effect ~ Standard T statistics  p value  95% confidence
deviation interval

Lower  Upper

PEOU — Curiosity — BIU 0.125 0.039 3.194 0.001 0.060 0.216
PEOU —PB —BIU 0.066 0.027 2.485 0.013 0.022 0.128
PEOU — Curiosity — FI 0.075 0.035 2.144 0.032 0.022 0.160
PEOU —PB —FI 0.108 0.034 3.176 0.002 0.051 0.184
PI— Curiosity — BIU 0.079 0.031 2.572 0.010 0.027 0.151
PI— Curiosity — FI 0.048 0.024 2.011 0.044 0.011 0.104
PI—-PEOU —PU 0.085 0.038 2.241 0.025 0.013 0.158
PI—PEOU — Joy 0.069 0.032 2.163 0.031 0.013 0.135
PI—PEOU —PB -0.048 0.022 2.138 0.033 -0.097  -0.011
PI—PEOU — Curiosity 0.051 0.026 1.996 0.046 0.010 0.108

BIU: Behavioral intention to use; FI: Focused immersion; PB: Perceived boredom; PEOU: Perceived
ease of use; PI: Personal innovativeness; PU: Perceived usefulness

Curiosity (B=0.125, 95% CI [0.060, 0.216]) and perceived boredom (B=0.066,
95% CI [0.022, 0.128]) were two significant mediators of the relationship between
PEOU and BIU. They also significantly mediated the effect of PEOU on FI
(B=0.075, 95% CI [0.022, 0.160]; B=0.108, 95% CI [0.051, 0.184]). The results
also confirmed the mediating role of curiosity between PI and BIU (B=0.079, 95%
CI [0.027, 0.151]), and between PI and FI (B=0.048, 95% CI [0.011, 0.104]). The
effect of PI on hedonic aspects (i.e., PU, joy, and curiosity) was significantly medi-
ated by PEOU.

4.4 Multigroup analysis

The researchers also performed permutation multigroup analysis to investigate
moderating roles of gender and educational level. All participants in this study
were divided into male and female in terms of gender. Regarding educational level,
master and doctor were merged into one category because of the small sample
size of the doctor category. Before multigroup analysis, measurement invariance
of composite models (MICOM) should be examined in three steps, i.e., configural
invariance, compositional invariance, and the equality of composite mean values
and variances (Henseler et al., 2016a, 2016b). In step 1, configural invariance was
established (Table 8). In step 2, correlations of all constructs in both groups of
gender or educational level were not significantly lower than one, indicating that
compositional invariance was established (Henseler et al., 2016a, 2016b). In step 3,
the 95% confidence interval of differences in mean values and variances generally
included the original difference, which suggested that the composite mean values
and variances were equal.

The permutation multigroup analysis showed the absence of the moderating
effect of gender. Relationships in the research model did not vary with gender.
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However, the relationship between joy and focused immersion was moderated by
the educational level (original difference=0.378, p<0.05). It indicated that the
extent to which the interaction with TikTok was enjoyable differently influenced
users’ ability to be engrossed in videos according to the educational level. Under-
graduate students were more likely to concentrate on their learning because of joy
than postgraduate students.

5 Discussion

This study aimed to establish an acceptance model of TikTok system based on the
HMSAM and examine students’ behavioral intention and focused immersion. The
results revealed that the HMSAM was applicable and suitable for social networking,
and 11 of the 14 hypotheses were finally supported. Curiosity and perceived boredom
significantly mediated the relationship between perceived ease of use and two depend-
ent variables. Gender could not moderate any relationships in the model, while the
educational level moderated the relationship between joy and focused immersion.

Perceived ease of use (PEOU) significantly influenced perceived usefulness (PU),
curiosity, control, joy, and perceived boredom. The results were consistent with previ-
ous studies (e.g., Chang & Chen, 2021; Oluwajana et al., 2019; Palos-Sanchez et al.,
2022), which implied that the ease of use of TikTok increased learners’ hedonic ben-
efits. Without complex procedures and instructions to cope with, users could focus on
their experience and feelings, e.g., joy and perceived boredom. Users’ attention could
also be free to explore novel interactions (Lowry et al., 2013), thus stimulating users’
curiosity. In contrast, if TikTok was difficult to use, students had to take much time or
energy to get familiar with the system and struggle to control their interactions. Gradu-
ally, they may feel frustrated and bored to overcome the initial barrier.

Personal innovativeness (PI) was a significant antecedent of PEOU, supporting
the findings of Joo et al. (2014). Innovativeness, a positive attitude toward technol-
ogy, contributed to an increase in technology readiness (Chang & Chen, 2021).
This personal characteristic encouraged users to actively try out new technology
and experiment with the newly-launched system although they may encounter some
technical and operational issues. For that reason, individuals with a higher level of
innovativeness were more risk-taking (Sidik & Syafar, 2020) and easier to interact
with TikTok than those who refused emerging applications. It was reasonable that
innovative learners perceived TikTok as easy to use.

The main predictors of behavioral intention to use (BIU) TikTok were curios-
ity and perceived boredom. This suggested that either the presence of curiosity or
the absence of perceived boredom was a motivation for students to adopt TikTok-
assisted learning. However, the results did not completely confirm the influence of
PU and joy, unlike other studies (Lowry et al., 2013; Palos-Sanchez et al., 2022).
The possible reason was that they focused on the game-based response system
(Palos-Sanchez et al., 2022) or actual games (Lowry et al., 2013). The game per se
was enjoyable and interesting, while not all educational videos were entertaining.
Furthermore, since PU in the HMSAM placed emphasis on pleasure, a similar situa-
tion occurred with PU.
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Similarly, the main predictors of focused immersion (FI) were curiosity, joy, and
perceived boredom, which was in line with Palos-Sanchez et al. (2022). Students
would bury themselves in videos if TikTok provoked curiosity, improved enjoyment,
and prevented boredom. Educational videos on TikTok were usually accompanied
by detailed explanations and background music, which might be more interesting
and diverting than words. Students did not need to burn much energy to understand,
contributing to absorption and immersion. Nevertheless, the findings also showed
that control did not significantly predict FI. It meant that whether users could control
their interactions with TikTok, they might still be deeply intrigued by educational
videos. This was caused mainly because TikTok could automatically play the next
video even if users did nothing, facilitating sustained attention.

The effect of PEOU on BIU and FI was fully mediated by curiosity and perceived
boredom, corroborated by Oluwajana et al. (2019). TikTok boasted the algorithm of
personalized recommendations based on previous videos users watched. Users were
likely to receive the video that suited their tastes. However, they would never guess
what exactly the next video was about until the next video played, stimulating their
curiosity. The ease of use allowed different kinds of interactions with TikTok, e.g.,
giving a like, commenting, following, and posting, encouraging to avoid boredom
that resulted from simply browsing similar videos. Users thus concentrated on
educational videos and wanted to continue using TikTok application for learning.

The results shed light on the role of TikTok in improving higher-order thinking
skills. Technology could potentially develop students’ higher-order thinking skills
(Nussbaum et al., 2021) such as problem-solving skills, critical thinking skills, and
creative thinking skills (Priyaadharshini & Sundaram, 2018). The aim of TikTok
was to stimulate creativity, which was a vital element in the problem-solving
process (Nussbaum et al., 2021) and the enhancement of students’ creative thinking.
Curiosity could support information seeking, question asking, and deeper learning,
which were three mechanisms for the development of scientific thinking (Jirout,
2020). Since deep learning approaches directly influenced higher-order thinking
skills (Lee & Choi, 2017), students should be encouraged to do critical analyses
rather than repetition after watching the same series of Tik Tok videos.

This study also examined the moderating effect of both gender and educational
level. Gender was not a significant moderator, indicating that relationships among
variables were not moderated by gender. The reason might be that most educational
videos on TikTok were designed and available for both males and females. The
educational level moderated the relationship between joy and FI. The possible
explanation might come from different learning styles and approaches. The learning
styles of most undergraduate students were auditory-reading and auditory-kinesthetic
types. However, compared with undergraduate students, graduate students were more
likely to be unimodal learners and adopt deep and strategic learning approaches
(Samarakoon et al., 2013). They systematically acquired professional knowledge by
reading books and journal articles, attending academic lectures, and writing papers.
They were probably not accustomed to enjoying short videos with fragmented
information and failed to gain pleasure, thus not being involved in TikTok videos.
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6 Conclusion
6.1 Major findings

This study developed an adoption model of TikTok system by incorporating two
constructs into the HMSAM, i.e., perceived boredom and personal innovativeness.
The results showed that the proposed research model was adequate for the adoption
of TikTok. Perceived innovativeness significantly and positively influenced perceived
ease of use. Additionally, curiosity and perceived boredom mediated the positive
relationships between perceived ease of use and behavioral intention and between
perceived ease of use and focused immersion. Multigroup analysis revealed that the
educational level moderated the relationship between joy and focused immersion.

6.2 Limitations of this study

Although this research shed light on TikTok adoption, there were still some
limitations in this study. First, this study was conducted among Chinese university
students. The results should be generalized to other countries with caution. Second,
this study used cross-sectional data to validate the research model. However,
students’ perceptions and feelings may change over a period of time with the
advancement of technology. Third, the research model only explained 40.0% of the
total variance of behavioral intention to use TikTok. Other potential factors may also
influence behavioral intention and focused immersion.

6.3 Implications for future research

This research provided some valuable theoretical implications. First, this study
validated the theoretical framework, i.e., the HMSAM, in the context of TikTok-
assisted learning in the university. Future research could investigate the adoption
of other social media platforms, e.g., Facebook and Twitter. Learners in other
phases such as high school students should also be considered. Second, perceived
usefulness in the HMSAM was pleasure-oriented, which did not focus on students’
performance. Researchers in the future are thus expected to compare pleasure-
focused and performance-focused usefulness in one model. Third, researchers could
enrich and expand the HMSAM by introducing other influencing factors or theories,
such as the expectation confirmation theory. Future studies could also examine the
effect of other moderating variables, e.g., age, frequency of using the application,
and learning content, on behavioral intention and focused immersion. Researchers
in the future are also expected to further explore other differences between
undergraduate and graduate students in the use of TikTok.

This study helped practitioners better understand the adoption of social network
tools such as TikTok. Video makers are advised to determine a clear topic and
include interesting elements to ensure usefulness and kindle viewers’ curiosity. Both
users and the platform should provide different music to suit the content. Developers
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should attach importance to improving the ease of use of emerging technologies and
simplify the interaction process (Chang & Chen, 2021), e.g., registering an account.
The results of this study also provided insights into innovative learning and teaching.
Teachers could consider learners’ intrinsic motivation and properly integrate TikTok
into activities to help students enjoy learning and develop higher-order thinking
skills. The critical role of personal innovativeness reminded teachers to consciously
encourage students to be positive about new technologies. Moreover, the moderating
role of the educational level implied that teachers in higher education institutions
should adopt different teaching strategies. For example, teachers could enhance
undergraduate students’ joy of learning to help them keep focused.

In addition, social media companies tend to attract users’ attention through
highly immersive services (Montag et al., 2019), e.g., endless and personalized
content. However, it was the immersive design that may result in problematic use,
i.e., TikTok addiction (Montag et al., 2021). Teachers should control the extent to
which students adopt TikTok to complete tasks, guide them to use it in moderation,
and request parents’ cooperation when necessary. Future research could explore the
problematic use of social media tools and propose appropriate solutions.
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