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ABSTRACT

The purpose of this study was to enhance the Theory of Planned Behavior (TPB) by integrating constructs
from Self-Determination Theory (SDT), specifically intrinsic and extrinsic motivation, to better predict
digital gaming intentions and behaviors among college students. A cross-sectional design was employed, and
data were collected from a sample of 850 Chinese college students using a multi-stage cluster random
sampling method. Structural equation modeling was used to test the extended model and assess the predictive
relationships between motivational and cognitive factors influencing digital gaming behavior. The findings
indicated that attitudes toward gaming, subjective norms, and perceived behavioral control significantly
predicted the intention to engage in gaming, which, in turn, predicted actual behavior. Intrinsic motivation
had a stronger impact on attitudes and perceived behavioral control than extrinsic motivation, and it
influenced behavior indirectly through serial mediation pathways. The results also showed gender did not
significantly affect gaming behavior. The findings suggest that game designers and educators should
prioritize intrinsic motivational elements—such as autonomy, challenge, and relatedness—when developing
game-based learning tools. Tailored interventions based on students’ academic levels and geographic
backgrounds are also recommended to enhance engagement. This study extends the TPB by integrating
motivational dimensions from SDT, offering a more comprehensive framework for understanding
technology-related behaviors. It also demonstrates the value of multilevel serial mediation in explaining
digital engagement. By addressing both psychological and contextual factors, the extended model provides
new insights into how youth adopt and engage with digital gaming technologies.

Keywords: Theory of Planned Behavior, Intrinsic Motivation, Extrinsic Motivation, Digital Gaming

Behavior, Self-Determination Theory

1. INTRODUCTION concerns have grown about their impact on mental
and social well-being—especially among young
The WHO [1] defines health as “a state of adults, who form a large share of global internet
complete physical, mental, and social well-being, not  users.
merely the absence of disease or infirmity.” Building
on this view, the UNDP [2] stresses that mental
health involves maintaining a functional balance
between personal abilities and environmental
demands, rather than seeking perfection. As digital
technologies become deeply embedded in daily life,

China, as a global leader in digital innovation, has
seen digital gaming become a central part of youth
culture, particularly among college students.
According to CNNIC [3], approximately 88% of
students play digital games weekly, and over 30%
spend more than two hours daily on games like
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Honor of Kings, League of Legends, and Genshin
Impact. These games are not only sources of
entertainment but also serve as tools for socializing,
coping with stress, and self-expression [4, 5].
However, excessive gaming can lead to negative
outcomes, including poor academic performance,
disrupted sleep, social difficulties, and increased
anxiety and depression [6].

To reduce these risks, the Chinese government has
introduced policies such as real-name registration
and gaming time limits for minors [7]. However,
these regulations have limited impact on college
students, who—as adults—exercise greater control
over their digital activities. This highlights the need
to explore the personal and social factors influencing
gaming behavior in this group.

Previous studies suggest that college students are
motivated to play digital games by both intrinsic
factors (e.g., enjoyment, autonomy, challenge) and
extrinsic factors (e.g., peer pressure, social approval,
escape from stress) [8, 9]. While intrinsic motivation
often supports more balanced and healthy gaming,
extrinsic motivation—especially when driven by
stress or social conformity—is more closely linked
to excessive or problematic use [10]. Additionally,
perceived behavioral control, or the belief in one’s
ability to manage gaming behavior, plays a key role
in translating intention into action [11].

Despite growing interest in gaming behavior in
East Asia, much of the research focuses on general
usage patterns or clinical issues like Internet Gaming
Disorder. Less is known about the everyday
motivational processes behind gaming in non-
clinical settings. The Theory of Planned Behavior
(TPB)[12] offers a useful framework for this
purpose. It explains behavior through three main
factors: attitudes, subjective norms, and perceived
behavioral control. TPB can also be expanded to
include additional factors such as motivation.

However, traditional uses of TPB often emphasize
external influences and may not fully capture the role
of internal motivation. To address this, scholars have
proposed combining TPB with insights from Self-
Determination Theory (SDT)[13], which
differentiates between autonomous (intrinsic) and
controlled (extrinsic) motivation. This integrated
approach has been valuable in fields like education
and digital media studies.

Building on this foundation, the current study
extends the TPB by incorporating constructs from
SDT to provide a more comprehensive

understanding of digital gaming behavior among
Chinese college students. Specifically, it seeks to:

1. Identify the psychological and social
factors—including attitudes, subjective
norms, and perceived behavioral control—
that influence students’ intentions to engage
in digital gaming;

2. Examine the indirect role of intrinsic and
extrinsic motivation through TPB variables
in shaping these intentions; and

3. Assess whether gender moderates the
relationship between intention and actual
gaming behavior.

By focusing on a population that is both digitally
active and developmentally autonomous, this study
offers both theoretical contributions and practical
implications. The findings aim to inform educators,
policymakers, and mental health professionals
seeking to foster healthier and more intentional
digital gaming habits among university students in
China.

2. LITERATURE REVIEW
2.1 Theory of Planned Behavior

TPB is a widely used psychological model
for understanding and predicting human behavior. It
empbhasizes the role of individual beliefs in shaping
intentions, which in turn influence actual behaviors.
According to TPB, behavioral intention is
determined by three core constructs: attitude toward
the behavior, subjective norms, and perceived
behavioral control [14]. This model has been applied
extensively across various domains, including
health, education, and digital environments—
particularly in understanding digital gaming
behavior. This model is reflected in our study, where
attitude, subjective norms, and perceived behavioral
control significantly predicted students' digital
gaming intention.

Attitude toward the behavior refers to an
individual’s overall evaluation of engaging in a
specific action. In digital gaming contexts, attitudes
are shaped by perceived enjoyment, usefulness,
satisfaction, and compatibility with personal
interests [15]. Research consistently demonstrates
that positive attitudes toward gaming, driven by
perceived enjoyment, usefulness, and satisfaction,
significantly predict intentions to engage in digital
gaming [16]. For instance, studies on mobile gaming
show that attitudes shaped by game features, such as
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compatibility and trialability, strongly influence
players’ intentions to continue playing [17]. Among
college students, favorable attitudes toward digital
gaming are expected to enhance their intention to
participate. The current study, therefore, proposed
the following hypothesis:

Hj. Attitude toward digital gaming is positively
associated with college students’ intention to engage
in digital gaming.

Subjective norms refer to the perceived
social pressure to perform or abstain from a behavior
[18]. In digital gaming, these norms include the
influence of peers, family members, instructors, and
online communities. Studies have shown that social
approval and peer encouragement within gaming
cultures can enhance individuals' intention to play,
particularly in multiplayer or socially interactive
gaming environments [19]. Although some research
suggests the impact of subjective norms may weaken
over time, their influence is particularly relevant
during the early stages of gaming engagement,
especially among college students seeking social
connection. Therefore, a second study hypothesis
was proposed:

H,. Subjective norms are positively associated with
college students’ intention to engage in digital
gaming.

Perceived behavioral control reflects the
individual’s belief in their ability to perform a given
behavior. This includes both internal factors (e.g.,
confidence, self-efficacy) and external constraints
(e.g., access to technology, time availability). In the
context of digital gaming, studies demonstrate that
perceived behavioral control significantly predicts
gaming intentions, particularly in contexts like in-
game purchases and transitions to paid game
versions [20]. College students who feel confident in
their gaming abilities or have easy access to gaming
platforms are more likely to intend to play [21].
Therefore, a third study hypothesis was proposed:

Hs. Perceived behavioral control is positively
associated with college students’ intention to engage
in digital gaming.

Research indicates a positive relationship
between college students' intention to engage in
digital gaming and their actual gaming behavior.
Digital gameplay integration in education positively
influences students' behavior intention, enhancing

motivation and engagement [22]. Gaming can serve
as a coping mechanism against stress, with increased
gaming behavior observed during stressful periods
like examinations and lockdowns [6, 23]. Self-
regulation plays a protective role in reducing
excessive gaming [24]. The TPB, extended to
include perceived enjoyment and flow experience,
effectively models the determinants of actual online
game usage among students [25]. These findings
suggest that addressing attitudes, managing stress,
and promoting responsible gaming could foster
healthier gaming habits among college students.
Therefore, a third study hypothesis was proposed:

Hs. College students’ intention to engage in digital
gaming is positively associated with their actual
digital gaming behavior.

2.2 Integration of Self-Determined Motivations
into the TPB Framework

While the TPB has been widely used to
explain technology adoption and behavioral
intentions, it predominantly emphasizes extrinsic
motivations and social influences, such as perceived
norms and external control factors. However, this
focus has been critiqued for neglecting intrinsic
motivational processes, which are critical for
understanding self-initiated behaviors, particularly
in learning and digital engagement contexts [12].

To address this limitation, researchers have
increasingly integrated constructs from SDT into the
TPB framework (Figure 1). SDT distinguishes
between intrinsic and extrinsic motivation and
emphasizes the importance of fulfilling basic
psychological needs—autonomy, competence, and
relatedness—in fostering optimal motivation and
behavioral outcomes [26]. This integration provides
a more holistic understanding of how both internal
desires and external pressures shape behavior,
particularly in the domain of digital gaming and
learning technologies [27, 28]. Chan et al. [29] also
used a longitudinal design to show that autonomous
motivation from SDT predicts TPB constructs over
time in sport injury prevention. In volunteerism,
autonomous  motivation positively  predicted
attitudes and perceived behavioral control, which in
turn influenced intention to continue volunteering
[30]. These studies consistently reveal that
incorporating SDT's motivational constructs
enhances TPB by influencing attitudes, subjective
norms, and perceived behavioral control, thereby
improving the model's explanatory and predictive
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capacity for various behaviors, including digital
gaming behviour.

2.3 Intrinsic Motivation and Its Role in Digital
Engagement

Intrinsic motivation refers to engaging in an
activity for its inherent enjoyment, interest, or
satisfaction, rather than for some separable external
reward [26]. In the context of digital gaming,
intrinsic motivation manifests as the desire to
explore game narratives, overcome challenges, and
master game mechanics purely for the pleasure of the
activity itself [31]. For example, students may play
video games for fun and excitement, not for rewards
like grades or recognition [26]. This type of
motivation is associated with deep learning,
persistence, creativity, and long-term engagement,
as it aligns with the core psychological needs
identified by SDT [26]. Research shows that
intrinsically motivated individuals engage more
deeply in activities, driven by curiosity, challenge,
and the joy of mastery [32]. In gaming, such
motivation contributes to sustained participation and
positive emotional experiences, including flow and
euphoria [28].

In educational contexts, fostering intrinsic
motivation is essential for enhancing student
engagement and improving learning outcomes.
Educators are encouraged to design learning
environments that promote student autonomy,
meaningful  challenge, and interest-driven
exploration. Overreliance on extrinsic rewards can
undermine intrinsic motivation and diminish
students’ internal desire to learn [26]. Intrinsic
motivation also significantly influences TPB
constructs. It enhances positive attitudes toward
gaming by making the activity inherently rewarding,
strengthens subjective norms through the perceived
value and support for gaming in one’s social
environment, and improves perceived behavioral
control by increasing self-efficacy and autonomy
[33]. Thus, the following hypothesis is proposed:

Hs. Intrinsic motivation is positively associated with
college students’ attitudes, subjective norms, and
perceived behavioral control toward digital gaming,
which in turn mediate the relationship between
intrinsic motivation and their intention to continue
engaging in digital gaming.

2.4 Extrinsic Motivation and Its Role in Digital
Engagement

In contrast, extrinsic motivation involves
engaging in a behavior due to external rewards or
pressures, such as receiving recognition, avoiding
punishment, or obtaining tangible incentives like
money or grades [26]. In gaming, extrinsic
motivation is commonly driven by rewards such as
experience points (XP), badges, leaderboards, and
in-game currency [34, 35]. Players may participate
in games to earn these rewards, rather than for the
joy of the activity itself. For example, a player might
strive to complete missions not because they enjoy
the gameplay but to achieve higher status or unlock
new features [36, 37]. Although extrinsic motivators
can effectively encourage engagement—especially
in the short term—they may not always lead to
sustained involvement or deep learning [38, 39].

Nonetheless, extrinsic and intrinsic
motivations are not mutually exclusive. In many
cases, individuals are driven by a combination of
both. For example, a gamer might enjoy a challenge
(intrinsic motivation) while also pursuing rewards or
achievements (extrinsic motivation) [26, 35]. Well-
designed games often blend these motivations to
keep players engaged and invested over time [40].
Extrinsic motivators can also structure gameplay by
guiding exploration, offering feedback, and creating
meaningful  challenges.  Additionally, social
comparisons and recognition—grounded in social
comparison theory—can significantly impact player
motivation and engagement, especially among
college students [34, 39, 41].

Extrinsic motivation also influences TPB
constructs. It contributes to positive attitudes by
highlighting the benefits and rewards of gaming,
reinforces subjective norms through peer influence
and social recognition, and enhances perceived
behavioral control by clarifying pathways to success
and providing tangible markers of achievement [36].
However, excessive dependence on external
incentives may undermine intrinsic motivation and
reduce long-term engagement [39]. Accordingly, the
sixth study hypothesis is proposed:

Hs. Extrinsic motivation is positively associated with
college students’ attitudes, subjective norms, and
perceived behavioral control toward digital gaming,
which in turn mediate the relationship between
extrinsic motivation and their intention to continue
engaging in digital gaming.
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2.5 Moderator

Gender significantly moderates the
relationships between TPB constructs, motivation,
and digital gaming intentions, as males and females
exhibit distinct gaming preferences [42, 43]. Males
often display more positive attitudes toward
competitive gaming, while females prioritize social
interaction [44]. Gender influences subjective
norms, with females being more sensitive to social
pressures, and perceived behavioral control, as
males report higher gaming competence [45, 46].
These differences affect the strength of predictors on
gaming intentions among college students.
Accordingly, the seventh study hypothesis was
proposed:

H7. Gender moderates the relationship between
college students’ intention to engage in digital
gaming and their actual gaming behavior, such that
the strength of this relationship varies between male
and female students.

Tnrinsic
%
motivation 2,

motivation

Intention Actual
to engage in digital gaming

0
digital gaming behavier

control

Figure 1: Research Framework.

3. METHODOLOGY
3.1 Study Design

This study employed a cross-sectional design to
examine an extended TPB model by incorporating
constructs from SDT, namely intrinsic and extrinsic
motivation. Data were gathered from a
representative sample of Chinese college students
using a multi-stage cluster random sampling method
[47]. In the first stage, universities were selected to
represent geographical and academic diversity. In
the second stage, faculties within each selected
university were randomly chosen, followed by the
random selection of classes or student cohorts in the
third stage. Individual participants were then invited
to take part through both class-based distribution and
online platforms such as WeChat and QQ, enhancing
inclusivity and minimizing potential sampling bias.
Eligible participants were full-time undergraduate or
postgraduate students aged 18 years or older. This
design addressed key limitations in prior research by

focusing on everyday digital gaming behavior rather
than clinical gaming addiction, incorporating
validated TPB and SDT scales to measure latent
constructs (e.g., attitudes, perceived behavioral
control, motivation types), and administering the
surveys confidentially and anonymously to reduce
social desirability bias.

3.2 Participants

Quantitative data were gathered through a
self-administered questionnaire survey targeting
university students in Beijing, China. The research
aimed to investigate digitally engaged youth
behavior, particularly focusing on online gaming
participation. Data collection occurred between
November 2023 and March 2024. The sample was
drawn from several leading universities in Beijing—
the national capital and a central educational hub that
attracts students from all provinces. This diverse
student population, in terms of socio-economic
background, digital literacy, and technology usage,
offers a representative view of Chinese urban youth.
Thus, findings from this study may contribute to
understanding broader behavioral trends among
digitally active young adults across China as
recommended by previous studies [48].

A total of 850 questionnaires were
distributed to college students from nine universities
in Beijing. After eliminating 41 incomplete or
invalid questionnaires, 798 valid questionnaires
were retained for analysis, with a final response rate
of 98.7%. Trained student research assistants
introduced the purpose of the study, obtained
informed  consent, and  emphasized the
confidentiality and anonymity of all responses. For
participants who had difficulty reading or
understanding, the assistants provided neutral
explanations without affecting their responses. The
authors gave each participant ample time to ensure
that they completed the questionnaire carefully and
accurately.

As shown in Table 1, the demographic
characteristics of the final sample showed that
60.5% of the respondents were male and 39.5% were
female. Most of the participants were between 21
and 23 years old and were sophomores. Most of the
participants majored in science and engineering and
lived in urban areas (85.6%). Most of the
respondents came from families of three, and more
than 75% of the respondents had a monthly family
income between 5,000 and 7,000 yuan. In addition,
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more than half of the participants were only child in
family. These characteristics indicate that the sample
can widely represent the contemporary urban college
student population in China.

Table 1. Demographics of the sample (n=798).

Variable Frequency | Percent
Gender
Male 483 60.5
Female 315 39.5
Only child
Yes 405 50.8
No 393 49.2
Age
18-20 150 18.8
21-23 231 28.9
24-26 150 18.8
27-29 156 19.5
Over 29 111 13.9
Grade
Freshmen 147 18.4
Sophomore 231 28.9
Junior 152 19.0
Senior 157 19.7
Graduate 111 13.9
Major
Science and Engineering 461 57.8
Literature and History 337 42.2
Home locality
Countryside 22 2.8
Town 93 111.7
City 683 85.6
Family structure
Less than two 86 10.8
Family of three 340 42.6
Family of four 310 38.8
Family of five 52 6.5
More than five 10 1.3
Household income
Under 2000RMB 21 2.6
2000-4000RMB 89 11.2
5000-7000RMB 599 75.1
Over 8000RMB 89 11.2
Financial situation
Poor 22 2.8
Average 93 11.7
Rich 683 85.6

3.3 Measurement

The questionnaire contained seven main
concepts: attitude, subjective norm, perceived
behavioral control, self-determined motivation,
behavioral intention, gaming behavior, and
demographic variables. The items of TPB-related
concepts were adapted from the TPB questionnaire,
which assesses individuals' cognitive evaluation of
gaming behavior (attitude), perceived social
desirability (subjective norm), and the difficulty of
participating in gaming (perceived behavioral

control) [25]. The items of self-determined
motivation were from the scale developed by Ryan
and Deci [26] and validated by Przybylski and
Weinstein  [49], which distinguishes between
intrinsic and extrinsic motivation in digital contexts.
Each construct contains 6 to 10 items and is scored
using a 5S-point Likert scale ranging from 1
(completely disagree) to 5 (completely agree). The
internal consistency of each subscale was tested
using Cronbach's a coefficient, and its values ranged
from 0.943 to 0.787, indicating high reliability. The
digital game intention and behavior subscales were
measured using 6 items, which were adapted from
previous digital behavior research [25]. The content
validity, conceptual clarity, and structural
consistency of the scale with the theoretical
framework have been confirmed by three university
scholars in the fields of psychology and digital
media research. The scale is able to systematically
quantify the key psychological predictors of digital
game behavior among Chinese college students.

3.4 Data Analysis

Data were analyzed using SPSS 28.0 and
AMOS 28.0. First, Pearson correlation analysis was
conducted to evaluate the degree of association
between the key psychological constructs.
Independent samples t-tests were then applied to
explore the influence of specific demographic
variables on individuals’ online gaming intentions
and behaviors. Confirmatory factor analysis (CFA)
was conducted using AMOS 28.0 to assess the
measurement model’s reliability and validity. As
shown in Table 2, all standardized factor loadings
exceeded 0.6 and were statistically significant (p <
0.001), indicating strong item convergence. The
construct reliability (CR) values for all latent
variables exceeded the 0.70 threshold, and average
variance extracted (AVE) values were all above
0.50, thereby confirming the model’s convergent
validity [50]. In addition, discriminant validity was
demonstrated, as the square roots of AVE for each
construct exceeded the correlations between
constructs, satisfying Fornell and Larcker’s [50]
criterion.
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Table 2: Consistency and Reliability. Digital gaming behavior was also

Factor Item Standardiz [ CR AV
s ed loading E
ATT Cognitive 10 0.849 0.787 0.911 0.67
Level 0.835 1
0.814
0.789
0.807
Behavioral 0.809 0.930 0.72
Beliefs 0.827 7
0.858
0.884
0.882
SN Close 10 0.901 0.943 0.954 0.80
Others 0.948 S
0.848
0.886
0.899
Public 0.912 0.968 0.85
Morals 0.901 7
0.915
0.946
0.954
PBC Self- 8 0.803 0.927 0.874 0.63
Efficacy 0.809 5
0.789
0.785
Self- 0.811 0.899 0.68
Control 0.827 9
0.836
0.846
SD Intrinsic 8 0.825 0.866 0.918 0.73
M Motivation 0.892 7
0.851
0.865
Extrinsic 0.847 0.927 0.76
Motivation 0.863 0
0.892
0.885
DGI Positive 6 0.865 0.841 0.879 0.70
Intention 0.809 7
0.848
Negative 0.866 0.910 0.77
Intention 0.904 1
0.863
DG Maintenan 6 0.795 0.805 0.837 0.63
B ce Time 0.774 1
0.814
Preference 0.856 0.891 0.73
Degree 0.901 1
0.805

Note. Attitude = ATT, Subjective Norm = SN, Perceived Behavioral
Control = PBC, Self Determination Motivation = SDM, Digital Gaming
Intention = DGI, Digital Gaming Behavior = DGB. Composite Reliability
= CR (> 0.70 indicates good reliability), Average Variance Extracted = AVE (> 0.50
suggests good convergent validity), Cronbach's Alpha = o (> 0.70 is generally
considered acceptable).

Pearson correlation coefficients were
computed to examine the relationships among the
core constructs of the extended TPB model. As
shown in Table 3, digital gaming intention was
significantly and positively correlated with all
independent variables, including attitude (» = 0.641,
p < 0.01), subjective norm (» = 0.387, p < 0.01),
perceived behavioral control (r = 0.641, p < 0.01),
intrinsic motivation (» = 0.629, p < 0.01), and
extrinsic motivation (» = 0.635, p < 0.01). This
suggests that positive attitudes, social influence,
self-perceived control, and both intrinsic and
extrinsic motivations are associated with stronger
intentions to engage in digital gaming.

significantly and positively correlated with all
variables: attitude (» = 0.457, p < 0.01), subjective
norm (» = 0.359, p < 0.01), perceived behavioral
control (» = 0.652, p < 0.01), intrinsic motivation (r
=0.442, p <0.01), extrinsic motivation (» = 0.455, p
<0.01), and intention (» = 0.667, p < 0.01). Notably,
perceived behavioral control showed the strongest
association with actual behavior (r 0.652),
followed closely by intention (r = 0.667),
highlighting their critical roles in predicting digital
gaming engagement.

In addition, intrinsic and extrinsic
motivation were highly correlated with each other (»
= 0.820, p < 0.01), suggesting a strong overlap
between these motivational constructs in the context
of digital gaming. Overall, the correlation results
provide initial empirical support for the extended
TPB model, confirming that both motivational and
TPB constructs are significantly interrelated and
relevant in explaining digital gaming intention and
behavior.

Pearson correlation coefficients were
computed to examine the relationships among the
core constructs of the extended TPB model. As
shown in Table 3, digital gaming intention was
significantly and positively correlated with all
independent variables, including attitude (» = 0.641,
p < 0.01), subjective norm (» = 0.387, p < 0.01),
perceived behavioral control (» = 0.641, p < 0.01),
intrinsic motivation (» = 0.629, p < 0.01), and
extrinsic motivation (» = 0.635, p < 0.01). This
suggests that positive attitudes, social influence,
self-perceived control, and both intrinsic and
extrinsic motivations are associated with stronger
intentions to engage in digital gaming.

Digital gaming behavior was also
significantly and positively correlated with all
variables: attitude (» = 0.457, p < 0.01), subjective
norm (» = 0.359, p < 0.01), perceived behavioral
control (» = 0.652, p < 0.01), intrinsic motivation (r
=0.442, p <0.01), extrinsic motivation (» = 0.455, p
<0.01), and intention (» = 0.667, p < 0.01). Notably,
perceived behavioral control showed the strongest
association with actual behavior (r = 0.652),
followed closely by intention (r = 0.667),
highlighting their critical roles in predicting digital
gaming engagement.

In addition, intrinsic and extrinsic
motivation were highly correlated with each other (»
= 0.820, p < 0.01), suggesting a strong overlap
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between these motivational constructs in the context
of digital gaming. Overall, the correlation results
provide initial empirical support for the extended
TPB model, confirming that both motivational and
TPB constructs are significantly interrelated and
relevant in explaining digital gaming intention and
behavior.

Table 3. Variable correlations of the TPB extended model.
(Constructs| SD [Mean| 1 2 3 4 5 6 7
ATT  4.456/0.545| 1
SN 4.072/0.541(0.138™ 1
PBC  [4.259/0.538(0.544™0.517 1
IM  [3.5040.589[0.37970.368"10.371"" 1
EM 2.638]0.511(0.34970.41770.39110.820™| 1
DGI  [3.850[0.529(0.641"0.387"10.64170.62970.635™ 1

DGB  [2.812)0.454/0.457"70.359"0.652™(0.442"10.455™0.66 7" 1
Note. Attitude = ATT, Subjective Norm = SN, Perceived Behavioral
Control = PBC, Intrinsic motivation = IM, Extrinsic motivation = EM, Self
Determination Motivation = SDM, Digital Gaming Intention = DGI,
Digital Gaming Behavior = DGB, *p <0.05, **p <0.01, Correlation is
significant at the 0.01 level (2-tailed).

4. RESULTS

The comparison between the original TPB
model and the extended TPB model revealed a
significant improvement in model fit. As shown in
Table 4, the chi-square to degrees of freedom ratio
(x?/df) decreased from 4.932 to 3.829, while fit
indices such as GFI, AGFI, NFI, IFI, and CFI all
improved substantially. For example, GFI increased
from 0.819 to 0.978 and AGFI from 0.689 to 0.959,
both exceeding the recommended 0.90 threshold.
Similarly, NFI, IFI, and CFI rose to 0.988, 0.991,
and 0.991 respectively. Additionally, the RMSEA
declined from 0.070 to 0.060, further supporting the
improved fit. These results suggest that the extended
TPB model, which includes intrinsic and extrinsic
motivation, provides a more accurate and
parsimonious explanation of college students' digital
gaming behavior.

Table 4: The fit indices of TPB model and extended TPB

model.
Fit Recommended Extended
indices value TPB TPB Tmprovement
*/DF <5 4.932 3.829 Improved
GFI >0.90 0819 | 0978 Improved
significantly
AGFI >0.90 0689 | 0.959 Improved
significantly
NFI >0.90 0.859 0.988 Improved
significantly
IFI >0.90 0.885 0.991 Improved
slightly
CFI >0.90 0.884 | 0.991 Improved
slightly
RMSEA <01 0.070 | 0.060 | Slight
1mpr0vcmcnt

Note. y*/DF=Chi-square/degree of freedom; GFI=Goodness-of-Fit Index;

AGFI=Adjusted Goodness-of-Fit Index; NFI=Normed Fit Index;
IFI=Incremental Fit Index; CFI=Comparative Fit Index; RMSEA=Root
Mean Square Error of Approximation.

Structural path analysis within the original
TPB model supported H; to Hs. Attitude (5 = 0.231,
t=5.835, p<.001), subjective norms (f=0.171, t =
4.331, p <.001), and perceived behavioral control (#
= 0.166, t = 3.886, p < .001) all had significant
positive effects on students’ intention to engage in
digital gaming, supporting H; through Hs. Together,
these variables explained 22.5% of the variance in
digital gaming intention (X = 0.225). Furthermore,
intention significantly predicted actual gaming
behavior (8 = 0.643, ¢ = 23.706, p < .001),
confirming Hy. Attitude (f = 0.510), PBC (8 =
0.481), and subjective norm (f = 0.432) also had
direct effects on digital gaming behavior, with the
full model accounting for 52.8% of the variance in
actual behavior (R? = 0.528).

Mediation analyses revealed that intention
partially mediated the relationships between the core
TPB variables—attitude, subjective norms, and
perceived behavioral control—and actual digital
gaming behavior. Specifically, the indirect effect of
attitude on behavior through intention was
significant (B = 0.2850, 95% CI [0.2296, 0.3407]),
accounting for approximately 42.3% of the total
effect, highlighting intention as a substantial conduit
through which personal evaluations shape behavior.
Similarly, subjective norms exerted a significant
indirect influence on behavior via intention (f =
0.2143, 95% CI [0.1684, 0.2621]), as did perceived
behavioral control (B = 0.2697, 95% CI [0.2194,
0.3252]). These findings underscore the pivotal role
of intention as a mediating mechanism, aligning with
the core assumptions of the TPB.

In testing H5 and H6, which proposed
intrinsic and extrinsic motivation as antecedents of
the TPB components, results from the extended
model confirmed their significant predictive value.
Intrinsic motivation demonstrated stronger effects
than extrinsic motivation across all three TPB
constructs. Notably, intrinsic motivation exhibited
its greatest influence on attitude (B = 0.582, t =
14.980), followed by significant effects on
subjective norms and perceived behavioral control.
While extrinsic motivation also significantly
predicted all three TPB variables, the effects were
comparatively weaker.

Further chain mediation analyses supported
the extended model by demonstrating that both
intrinsic and extrinsic motivation influenced digital
gaming behavior indirectly via sequential pathways
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involving TPB constructs. For instance, the indirect ffDircct 03882 | 0.0369 [(;)-j 610567,
path from intrinsic motivation — attitude — = f; Tiroot [0.22%]
intention — behavior was significant (f = 0.0861, effect 02850 | 0.0285 0.3407]
95% CI [0.0640, 0.1099]), highlighting the SN — DGI — DGB
1mportance of internal drlye in shaplpg favora}ble eff;rc(t)tal 04330 | 0.0320 %)5975092],
attitudes that translate into behavioral action. Direct 10.1630
Likewise, the path from extrinsic motivation — effect 02187 | 0.0284 | 27441
subjective norms — intention — behavior was also fflndirect 02143 | 0.0240 [(;)21662814

. . t B

significant (B = 0.0385, 95% CI [0.0259, 0.0532]), chC °;Gl e ]
suggesting that external reinforcement can shape

: . . Total [0.5234,
social pressures that ultimately affect behavior. effect 0.5995 | 0.0388 0.6756]
Overall, these findings offer robust support for the ffDitrcct 03297 | 0.0351 [(?3296;)69]
partial mediating roles of TPB constructs and S :

X R R R . R . ndirect 02697 0.0272 [0.2194,
validate the integration of motivational dimensions effect : : 0.3252]
within the TPB framework to better explain digital Extended TPB
gaming behavior among Chinese college students IM—ATT— [ oo T o1 [0.0640,
(Table 5) DGI - DGB ' ‘ 0.1099]

IM — SN — 00510 | 0.0087 [0.0346,
DGI - DGB ' ‘ 0.0682]
Table 5: Path Testing Results. IM — PBC — [0.0351,
Pah | p | F T DGI DGR | 00523 | 0.0092 0.0705]
TPB Model EM — ATT — [0.0421,
T DGl »pGR__ | 00593 | 0009 0.0771]
- 0.231 | 5.835 | 78.132 | .000 | 0.225 EM — SN — [0.0259,
DGl DGl >pGB | 00385 | 0.0076 0.0532]
SN EM — PBC — [0.0278,
- 0.171 | 4331 DGI — DGB 0-0410 | 0.0082 0.0564]
DGI Note. Attitude = ATT, Subjective Norm = SN, Perceived Behavioral
PBC Control =PBC, Intrinsic motivation = IM, Extrinsic motivation =EM, Self
- 0.166 | 3.886 Determination Motivation = SDM, Digital Gaming Intention = DGI,
E?} Digital Gaming Behavior = DGB, Standard Error = SE, = Lower limit of
0, H — i 0,
o 0510 | 16716 | 178.983 | 000 | 0528 'Fhe 95 Alconﬁdence interval LLCI, Upper limit of the 95% copﬁdence
DGB interval = ULCI, Bootstrap mediation analyses were performed with 5,000
SN resamples. p< 0.001.
- 0432 | 13.526 To examine Hy, independent samples t-tests
PDBGé’ were conducted to determine whether significant
N 0481 | 15.469 gender differences exist in digital gaming intention
. DGB and behavior among college students. As shown in
Pat DGI .
Analysis | — 0643 | 23.706 Table 6, the results revealed no statistically
DGB significant differences between male and female
fh’/‘lte“d“'d TPB students regarding their intention to engage in digital
o 0.582 | 14.980 | 162421 | .000 | 0342 | gaming (M = 3.14, SD = 0.98 for males; M = 3.06,
ATT SD = 1.04 for females; ¢t = -1.015, p = 0.310).
M .. .. . .
. 0465 | 11274 Slmllarly,.no mgmﬁcant dlfference was found in
SN actual digital gaming behavior between male (M =
M 0aol | 12631 3.01, SD = 1.04) and female students (M = 2.83, SD
PBC ’ ' = 0.93), with the t-test result indicating ¢ = 1.081, p
EM =0.280.
- 0398 | 9387 | 98532 | .000 | 0.269
ATT
EM osat | so0m These findings suggest that gender does not
N ’ ’ play a significant role in influencing either the
EM intention to engage in digital gaming or the actual
e | 0|7 gaming behavior among the sample studied.
path | Effect | SE 95% CI (LLCL ULCD) Therefore, H;, which propqseq that 1pd1V1dua1
factors such as gender would significantly influence
| TPB Model Lo . .
Mediation gaming intention and behavior, was not supported.
Analysis | ATT — DGI — DGB This outcome highlights that both male and female
Total [0.5941, it qimi : = diod
effect | 0.6731 | 0.0403 | 0.7527] students exhibit similar patterns in their digital

gaming engagement, and other factors—such as
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motivational or environmental influences—may be
more critical in understanding their gaming

variables also exert direct effects on behavior,
revealing a more complex behavioral process than

behaviors. previously assumed.
Table 6: Differences in individual factors and The integration of motivational variables
environmental factors. addressed this gap. Intrinsic motivation emerged as
Construct Male (N489) L Female (NS )p | 4 more potent predictor than extrinsic motivation,
e | DO | 31356 | 0563 | 30571 | rosess | o | osto mﬂue.ncmg both a.ttltude toward the behavior gnd
DGB 3.0087 1.03891 2.8254 0.92873 1.081 0.280 1 .\/I'C.elVed beh'aVIOral COntrOl, and exert%ng
Note. Digital Gaming Intention = DGI, Digital Gaming Behavior = DGB, M = mean; SD = S]gnlficant lndlrect effeCtS on dlgltal gaming

standard deviation; t = independent samples t-test; F = one-way analysis of variance
(ANOVA); p-values are indicated by asterisks to denote levels of statistical significance: * p

<0.05, ** p<0.01, *** p < 0.001; t-tests were conducted for gender differences.

5. DISCUSSION

This study set out to enhance the TPB by
incorporating intrinsic motivation and extrinsic
motivation in predicting digital gaming behavior
among college students. The findings underscore the
extended TPB model's superior predictive validity
and theoretical depth, particularly in capturing the
multifaceted nature of digital gaming intentions and
behaviors in contemporary educational settings.

The present findings align with a study by
Alzahrani et al. [51], who similarly found that
intrinsic motivation strengthened TPB’s predictive
power for gaming behavior, though their focus was
on adolescents rather than college students. Unlike
prior studies that treated motivation as a
unidimensional construct (e.g., [52]), the present
differentiation of intrinsic/extrinsic pathways offers
finer-grained insights into how motivation types
interact with cognitive TPB constructs.

Consistent with the propositions of the TPB
[12], attitude toward the behavior, subjective norms,
and perceived behavioral control significantly
predicted digital gaming intention, which, in turn,
strongly predicted digital gaming behavior. This
supports the well-documented hierarchical structure
of the TPB, where intentions serve as a proximal
determinant of behavior. However, the traditional
TPB explained only modest variance in digital
gaming intention and digital gaming behavior, which
highlights the limitations of a purely rational-
intentional model in capturing the nuances of digital
gaming.

Importantly, the results provide evidence
for the partial mediating role of intention in the
relationship between the TPB constructs (attitude,
subjective norms, and perceived behavioral control)
and actual behavior. This suggests that while
intention remains a critical determinant, TPB

behavior through serial mediation chains (e.g.,
intrinsic motivation — attitude toward the behavior
— digital gaming intention — digital gaming
behavior). This supports the SDT [13], which posits
that intrinsic goals—those aligned with autonomy,
competence, and relatedness—foster sustained
engagement. In contrast, while extrinsic motivation
(e.g., rewards, recognition) positively influenced
intentions, its effects were comparatively weaker
and less stable, potentially due to the undermining
effect of extrinsic rewards on intrinsic interest when
perceived as controlling [53, 54]. This aligns with
meta-analytic evidence [55] showing that extrinsic

motivators in gaming often yield short-term
compliance but fail to sustain long-term
engagement.

Gamification strategies that align with
intrinsic needs, such as challenge and social
interaction, were also discussed as critical levers for
engagement. Recent studies (e.g., [56]) similarly
highlight the efficacy of autonomy-supportive game
design, though our focus on college students—a
less-studied population in gamification research—
adds novel contextual insights.

This was
showing

evident in the supporting
that well-designed digital
environments that balance autonomy and
achievement features can sustain learners’
motivation and enhance the perceived value of
gaming in educational contexts [57, 58].

literature

Furthermore, the findings displayed gender
did not significantly influence digital gaming
intention or digital gaming behavior. The
implications of no significant gender differences in
the intention to engage in digital gaming suggest a
shift in societal norms and gaming culture. Recent
studies indicate that while there are some
motivational differences between genders, the
overall time spent playing and engagement levels are
increasingly similar. This trend reflects a narrowing
gender gap in gaming, which has important
consequences for game design and educational
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applications [59, 60]. The findings suggest that
digital games can be effective learning tools for all
genders, promoting equal opportunities in
educational settings [61, 62].

6. CONCLUSION

This study extended the TPB by integrating
intrinsic and extrinsic motivation from SDT to better
explain digital gaming intentions among Chinese
college students. The results showed that both
intrinsic and extrinsic motivation significantly
influenced attitudes, subjective norms, and
perceived behavioral control, which in turn affected
students' intentions to continue digital gaming.
Mediation analyses revealed that these TPB
components partially mediated the effects of both
types of motivation on gaming intentions, supporting
the hypothesized indirect pathways. The extended
model accounted for a substantially greater
proportion of variance in behavioral intention
compared to the original TPB, demonstrating its
enhanced predictive power. Additionally, gender
invariance analysis confirmed the model’s stability
across male and female students. These findings
highlight the value of incorporating motivational
constructs into cognitive-behavioral models and
suggest that promoting intrinsic motivation may be
particularly effective in sustaining engagement with
digital gaming in both recreational and educational
contexts.

7. IMPLICATIONS

This study contributes to the theoretical
literature by bridging the TPB with SDT. The
extended TPB model demonstrates that motivational
constructs—particularly intrinsic motivation—are
critical antecedents to digital gaming behavior. This
integration enriches the rationalist foundation of the
TPB with affective and psychological dimensions of
decision-making, offering a more nuanced
understanding of how digital behaviors are formed.

The dual-stage mediation paths uncovered in the
results provide empirical support for the argument
that motivation influences behavior not only directly
but also indirectly through attitudes, perceived
behavioral control, and intentions. This multilevel
interaction framework can inform future behavioral
models across digital domains, including e-learning,
social media usage, and mobile application
engagement.

For game developers and educational technologists,
understanding that intrinsic motivation is a stronger
predictor of sustained gaming behavior suggests that
design strategies should prioritize user autonomy,
relatedness, and challenge rather than relying solely
on rewards or incentives. Elements such as user
customization, collaborative features, and adaptive
difficulty levels may significantly boost user
engagement.

Marketers and digital product designers can
leverage insights into subjective norms and
perceived behavioral control to craft campaigns that
resonate with social values and reduce perceived
barriers to gaming. For example, peer influence and
parental attitudes can be framed positively to
increase acceptance among target audiences.

In educational settings, the findings
underscore the importance of aligning game-based
learning tools with students’ psychological needs
and personal interests. Educators and instructional
designers should consider incorporating game
elements that enhance enjoyment, autonomy, and
social interaction to encourage sustained
engagement. Understanding the nuances of gender
preferences can guide the development of more
inclusive educational games, fostering a diverse
learning environment.

8. LIMITATIONS
DIRECTIONS

Despite these contributions, the study’s
cross-sectional and self-reported design limits causal
interpretations. Longitudinal or intervention-based
research is needed to confirm the directionality and
stability of the relationships identified. Additionally,
while the study was conducted with a reasonably
diverse sample within a national new area in China,
its cultural and geographic specificity may limit
generalizability. Future studies should incorporate
multi-site or cross-national samples to examine
cultural moderators of gaming behavior.

AND FUTURE

Finally, future research should explore
additional psychological and contextual variables—
such as emotional regulation, flow state, and family
gaming culture—to further enrich the extended
Theory of Planned Behavior model. Examining how
these interact with motivational and normative
factors may yield even deeper insights into digital
engagement patterns among youth.
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