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Abstract

The rapid advancement of artificial intelligence (AI) has brought a paradigm
shift to creative practices across various content industries, including the
game industry. In particular, the application of Al technologies in areas
such as character generation, storytelling, and level design has become
increasingly prevalent in game development. As the use of Al-generated
content expands, debates concerning its legal status and copyright protection
have gained significant momentum. Understanding how future professionals
perceive these issues is critical, especially in fields where Al-based creation
is directly applied.

In this study, we analyzed and compared the level of awareness regarding
copyright technologies and related legal issues in Al-based game develop-
ment among approximately 450 university students majoring in game-related
disciplines in Vietnam and South Korea. By taking into account the cultural
and institutional contexts of the two countries, we identified both commonal-
ities and differences in students’ perceptions and attitudes. For data analysis,
a mathematical pattern analysis approach was applied to examine inter-item
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correlations and factor structures, with results visualized using Python in the
Jupyter Notebook environment. Furthermore, Bartlett’s test of sphericity was
conducted to verify the statistical suitability of the dataset for factor analysis,
confirming significant correlations among the survey items.

Keywords: Statistical analysis, principal component analysis (PCA), copy-
right technology, scree plot, exploratory factor analysis, Python, Jupyter
Notebook.

1 Introduction

In recent years, the widespread application of generative Al has significantly
disrupted traditional frameworks for intellectual property (IP) protection.
From automated artwork and procedural game design to Al-generated sound-
tracks and code, creative content developed by or with the assistance of
Al systems poses complex legal and ethical questions. At the core of these
debates lies the issue of whether Al-generated outputs should be eligible for
copyright protection, and who — if anyone — should be considered the legal
author [1, 2]. As Al tools become increasingly integrated into digital content
production pipelines, particularly in game development, the need for clear
legal frameworks and technical enforcement mechanisms has grown. Yet,
international legal systems vary greatly in how they treat non-human author-
ship, and many countries still lack regulatory clarity regarding Al-generated
works [3]. Meanwhile, Al-powered copyright infringement detection systems
have emerged as essential tools for managing intellectual property violations
in high-volume, digital-first environments [4—6].

While there has been substantial legal scholarship on Al and copyright
[1, 7], fewer studies have investigated how future creators and developers —
especially students in game-related fields — perceive these evolving issues.
Game-related majors, including those in game software, design, and devel-
opment, are uniquely positioned as both end-users and potential creators
of Al-based tools. Their understanding of Al authorship, ownership rights,
and infringement monitoring reflects both their technical fluency and their
exposure to cultural and legal environments [8, 9].

This study investigates and compares the perceptions of university stu-
dents majoring in game-related disciplines in South Korea and Vietnam —
two countries that represent distinct stages of legal development and digital IP
policy enforcement. South Korea has established a mature copyright frame-
work and is actively engaged in discourse surrounding Al authorship and
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digital rights management [10]. In contrast, Vietnam is rapidly expanding its
digital economy while still developing its legal and educational infrastructure
related to IP [11]. With the increasing integration of artificial intelligence into
creative industries — particularly in game development — there is a growing
need to understand how future content creators perceive copyright issues
associated with Al-generated works. This study focuses on undergraduate
students enrolled in game software programs, who are expected to engage
directly with Al-based content creation technologies in their future profes-
sional environments. To examine these issues, we conducted a cross-national
survey of 450 students from South Korea and Vietnam. The instrument
comprised 25 items rated on a five-point Likert scale (1 = strongly disagree
to 5 = strongly agree) and was designed to explore three core conceptual
domains: the perceived legitimacy of copyright for Al-generated content,
the perceived necessity of Al-based infringement detection technologies, and
respondents’ awareness and interpretation of existing copyright legislation.
In addition to these domains, the survey also addressed ethical concerns
surrounding authorship and ownership in the context of Al-generated works.

We focused on a comparative survey analysis of 450 university students
majoring in game software from South Korea and Vietnam. The survey
included in dimensions of Al and copyright, including the perceived necessity
of copyright protection for Al-generated works, the role and importance of
Al-based infringement detection technologies, awareness of existing copy-
right laws, and ethical concerns surrounding creative ownership. By exam-
ining how students in two culturally and legally distinct countries respond
to these issues, the study aims to highlight regional differences, common
attitudes, and underlying factors that influence perceptions.

The remainder of this paper is structured as follows. Section 2 presents a
brief summary of related works, and we describe the mathematical approach
and methodological framework used to analyse the survey data in Section 3.
In Section 4, we detailed present the empirical results derived from analysis
based on principal component analysis (PCA). In the final section, we give
a summary of the key findings and provide a comparative interpretation of
Korean and Vietnamese students’ perceptions of copyright technologies and
legal issues related to Al-generated game content.

2 Related Works

The rise of artificial intelligence (Al) in the creative industries has forced
legal scholars and policymakers to reexamine the boundaries of authorship
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and intellectual property rights. Traditional copyright laws are predicated on
the concept of human originality and creative intent, making it difficult to
reconcile with machine-generated outputs [12]. According to Surden [13],
current legal frameworks are ill-equipped to address scenarios where Al
systems autonomously generate original works without direct human input.
Scholars have proposed a range of legal models to respond to this gap, from
recognizing Al as a non-legal entity whose outputs are public domain, to
attributing rights to the developers or operators of the system [14], [15]. Some
jurisdictions, such as the UK and China, have begun experimenting with
“related rights” or sui generis frameworks for Al-generated content, while
others remain silent [16]. These theoretical inconsistencies reflect the global
uncertainty surrounding the ownership of Al-created works.

As digital content becomes increasingly automated and abundant, techni-
cal enforcement mechanisms have become essential for protecting copyright
holders. Al-based infringement detection systems, particularly those employ-
ing deep learning and natural language processing (NLP), have demonstrated
promising results in identifying unauthorized content reuse [17]. Research
by Liu et al. [18] presented a hybrid plagiarism detection model using con-
volutional neural networks (CNNs) and attention mechanisms, which outper-
formed traditional string-matching approaches. Other scholars have explored
the detection of visual content infringement, such as Al-generated art or
animations, using image hashing and GAN-based classification models [19].
These tools are critical for digital platforms, where manual monitoring is
insufficient due to the volume and velocity of uploads.

However, concerns persist regarding the fairness and transparency of such
systems. As noted by Koops [20], Al enforcement tools can produce false
positives and reinforce existing biases, particularly when trained on narrow
or unbalanced datasets. This calls for stronger human-in-the-loop designs
and ethical oversight in automated IP protection. While much of the legal
and technical literature has focused on systems and institutions, a growing
body of research now examines how users — particularly students and young
professionals — understand and engage with Al-related copyright issues. A
study by Eidelman and Sarid [21] found that undergraduate computer science
students in Israel showed high confidence in using generative Al tools but
lacked clarity on the ownership status of the content produced. Similar gaps
were reported by Chen et al. [22] in Taiwan, where engineering students
favored the use of infringement detection tools but expressed concerns over
privacy and misuse of data. Interestingly, cross-cultural studies suggest that
perceptions of copyright fairness and Al authorship vary by region. In a
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survey across six ASEAN countries, Ahmad et al. [23] showed that students
in more digitally developed economies exhibited stronger support for copy-
righting Al-generated content, while students in lower-income countries were
more ambivalent or skeptical.

Despite the expanding interest in Al and copyright, current studies remain
fragmented across disciplines. Legal research often lacks empirical ground-
ing, while technical studies frequently omit user perspectives. Moreover, little
attention has been given to students in creative-tech fields — such as game
development — who operate at the intersection of software engineering and
artistic production.

There is also a lack of comparative research that examines how national
education systems, legal frameworks, and digital culture shape user aware-
ness and ethical reasoning regarding copyright and Al. Therefore, we have
analyzed bridging these gaps by combining legal, technical, and perceptual
lenses in a comparative survey of game-related university students in South
Korea and Vietnam.

3 Research Methodology

3.1 Participants and Data Collection Procedure

A total of approximately 450 undergraduate students from Vietnam and
South Korea participated in this study. All respondents were enrolled in
accredited undergraduate programs specifically related to game software
engineering or software engineering at accredited universities. Participants
were selected using purposive sampling, with the inclusion criterion being
current enrolment in game-related majors and familiarity with Al-based
tools in academic or creative contexts. A purposive sampling strategy was
employed to selectively include individuals with academic exposure to both
technical and creative aspects of game development. The data were collected
through an online survey conducted via Google Forms between 5 October and
30 November 2024. The survey targeted undergraduate students majoring in
game software or closely related disciplines at universities in South Korea
and Vietnam. The online format was chosen to enable broad access and
participation across multiple institutions in both countries.

The survey instrument consisted of 25 items rated on a five-point Likert
scale (1 = strongly disagree, 5 = strongly agree) and was structured across
three conceptual domains:

(1) Perceived legitimacy of copyright for Al-generated content
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Figure 1 Plots of ordinal data by country.

(2) Perceived necessity of infringement detection technologies
(3) Awareness and interpretation of copyright law.

As illustrated in Figure 1, we performed an ordinal analysis of the
survey items. For instance, in Item 3, respondents in Vietnam reported less



Al-related Copyright Awareness Among Game Majors 1187

experience with Al use compared to those in South Korea. An analysis
of Item 7 indicated that Vietnamese students exhibited a more positive
perception of the “Al quality effect” than their South Korean counterparts.
Regarding Item 16, Vietnamese respondents considered it relatively easy
to determine the need for human intervention in Al-generated outputs,
whereas South Korean respondents perceived it as moderate. Furthermore, as
demonstrated in the analysis of Item 24, Vietnamese respondents evaluated
the effectiveness of Al-based copyright technologies as somewhat effective,
while South Korean respondents regarded them as moderately effective,
suggesting a comparatively higher level of perceived effectiveness in Viet-
nam. In contrast, both countries perceived Al-based creation as somewhat
effective (Item 8) and expressed strong support for copyright protection of
Al-generated content (Item 15).

We also undertook a categorical data analysis, with the results visual-
ized in Figure 2. In Item 6, Vietnamese respondents reported applying Al
primarily for character design, QA, and debugging, whereas South Korean
respondents reported more frequent use for brainstorming. The analysis of
Item 10 revealed that Vietnamese students regarded low model accuracy
as the primary limitation of Al technologies, while South Korean students
emphasized legal and ethical constraints. From the analysis of Item 21, Viet-
namese respondents identified the attribution of authorship in Al-generated
works as the principal conflict between Al technologies and copyright law,
whereas South Korean respondents pointed to copyright issues related to Al
training data.

On the basis of these analyses, we applied a principal component analysis
(PCA) to extract and group the three underlying factor structures described
above. The PCA enabled dimensionality reduction, facilitated the identifica-
tion of key variance among the ordinal and categorical variables, and yielded
the three principal components that form the foundation for our subsequent
discussion.

3.2 Analytical Procedure

We have adopted a cross-sectional, comparative survey design to explore the
perceptions of university students majoring in game software regarding artifi-
cial intelligence (AI) and copyright. Specifically, it investigates their views on
the necessity of copyright protection for Al-generated works, the importance
of Al-based infringement detection technologies, and their general awareness
of relevant laws. To identify latent perceptual structures underlying these
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attitudes, principal component analysis (PCA) was employed as the primary
dimensionality reduction and exploratory factor analysis.

Prior to conducting the principal component analysis (PCA), the suitabil-
ity of the dataset for factor extraction was assessed using Bartlett’s test of
sphericity and the Kaiser—Meyer—Olkin (KMO) measure of sampling ade-
quacy. All variables were standardized to have zero mean and unit variance:
Zii = Xis__xj , where Z; and S denote the mean and standard deviation of
the jth Vari:ilble, respectively.

The standardized data matrix Z was then used to compute the correlation
matrix R = ﬁZTZ.

Bartlett’s test of sphericity examines whether R significantly differs from
the identity matrix [, indicating that sufficient correlations exist among
variables. The test statistic is given by:

in| R],

2p+ 5] .
Xl%artlett - - (n - 1) - 6

d f _ b (p2 1) (1)

A p-value below 0.05 rejects the null hypothesis Ho. g = I, confirming
suitability for PCA.

The Kaiser-Meyer—Olkin (KMO) statistic evaluates the proportion of

variance that might be common variance. Let R~ = (k;;) be the inverse

correlation matrix, then the partial correlation between variables 7 and j is

o ki :
ajj = T by The overall KMO is

2
Ziq Tij

doici rzzj + D i a?j

PCA was conducted on the standardized correlation matrix S = R. The
eigenvalue problem is Sy, = Ar,, Where )y, is the variance explained by the
kth principal component, and vy is its loading vector. Principal component
scores are computed as )V;; = z;vg. Components were retained using Kaiser’s
criterion (A > 1) and inspection of the scree plot. The proportion of variance
explained is:

KMO =

2

A
Explained Variance Ratio;, = pik)\' 3)
G=1"\j
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Plots of categorical data by country.
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4 Data Analysis

Appropriate statistical tests were selected according to the scale and mea-
surement level of the independent variable (IV) and dependent variable (DV).
When the IV consisted of two groups and the DV was measured on an ordinal
scale, the Mann—Whitney U test was employed to compare distributions
between groups. The chi-square test of independence was applied when
both the IV and DV were categorical variables with two groups, enabling
the assessment of differences in proportions. For evaluating the strength
and direction of associations between ordinal IV and DV, Kendall’s tau
correlation coefficient was utilized, providing a non-parametric measure of
monotonic association. Table 1 presents the summary of the survey item
analysis conducted using Python within a Jupyter Notebook environment.

Using the conventional threshold of statistical significance (o = 0.05),
the following null hypotheses were rejected:

— No association exists between country and Al usage rates.

— No association exists between country and the perceived necessity of
copyright and human intervention in Al-generated content.

— No association exists between country and the perceived difficulty in
identifying human involvement.

— No association exists between country and the perceived adequacy of
copyright laws, as well as academic and policy efforts.

— No exists between country and the perceived effectiveness of Al in
detecting copyright infringement.

Additionally, based on Kendall’s tau correlation coefficients, the follow-
ing relationships were observed with statistical significance:

— Very weak positive correlation (7 < 0.10) between Al usage and the
perceived necessity of copyright.

— Weak positive correlation between Al usage and the perceived impact of
Al on content quality.

— Weak positive correlation between Al usage and the perceived impact of
Al on creativity.

Although the p-values of the Kendall’s tau tests are low, the tau values are
also low, indicating that although there is a very low probability that there is
no correlation at all, the correlation itself is very weak for all three tests.

On the other hand, we could not reject the following null hypotheses:

— No association exists between country and perception on the necessity
of copyright for human intervention in Al-generated content.
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— No association exists between country and experience with Al-based
piracy detection systems.

Indeed, we have shown from the graph that the distributions are similar
for both countries, indicating that the probability of a relationship not existing
is very high.

The Bartlett test of sphericity yielded a highly significant p-value, indi-
cating that the correlation matrix of the non-categorical variables (including
ordinal and dichotomous nominal variables) significantly differs from the
identity matrix. This result suggests the presence of meaningful intercorrela-
tions among at least some of the variables, thereby supporting the suitability
of the dataset for factor analysis.

Using Equation (3) in Section 3, Bartlett’s test of sphericity yielded a
statistically significant result:

Xéartlett = 1070.92

with df = @ = 45 and p < 0.001. This result confirms that the correla-
tion matrix R significantly deviates from the identity matrix I, satisfying the
assumption of sufficient inter-variable correlation for PCA.
Applying Equation (2), the overall Kaiser-Meyer—Olkin (KMO) measure
was computed as:
KMO = 0.7347

indicating acceptable sampling adequacy. These findings, in combina-
tion, meet the statistical criteria for proceeding with principal component
extraction.

To evaluate the suitability of the dataset for factor analysis, Bartlett’s test
of sphericity was conducted to determine whether the correlation matrix sig-
nificantly deviates from the identity matrix. Additionally, the Kaiser—Meyer—
Olkin (KMO) measure was calculated to assess the sampling adequacy,
indicating the extent to which each variable can be predicted without error by
the others. The results are summarized in Table 2. In the initial assessment,
Bartlett’s test yielded a chi-square statistic of 1070.92 with a p-value of
9.506 x 107169 indicating a significant deviation from the identity matrix.
The overall KMO value was 0.689, suggesting a mediocre but acceptable
sampling adequacy. After removing variables with insufficient individual
KMO values, the overall KMO improved to 0.7347, as shown in Table 3.

The Bartlett test of sphericity yielded a highly significant p-value, indi-
cating that the correlation matrix of the non-categorical variables (including
ordinal and dichotomous nominal variables) significantly differs from the
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Table 2 Result of Bartlett’s test. (chi-square: 1070.92, p-value: 9.506e-160, KMO: 0.6869)

Description Questionnaire Item Result

Age 2 0.47736619540418623
Level of experience 3 0.5758306048931051
Al usage rate 5 0.5726626877982173
AT quality effect 7 0.6709015672464747
Al creativity effect 8 0.7295004841152067
Al working time effect 9 0.7922411096590294
Al copyright needed 11 0.7706355915591472
AI human intervention needed 13 0.5475614422934068
Al human intervention copyright needed 15 0.6250528326952959
Al human intervention distinguish difficulty 16 0.8073608851201876
Al copyright law adequate 18 0.7173384464243535
Al copyright policy adequate 19 0.7474706620478399
Al piracy experience 23 0.7416682540273275
Al piracy effect 24 0.8054283539171019
Country 0.6717948940824837

Table 3 Table 2 results of Bartlett’s test with a new KMO (new KMO: 0.7347)

Description Questionnaire Item Result

Al quality effect 7 0.6747359529668174
Al creativity effect 8 0.7116198803854846
Al working time effect 9 0.7856201395743406
Al copyright needed 11 0.7934011878384094
Al human intervention copyright needed 15 0.6265377148151999
Al human intervention distinguish difficulty 16 0.7930475038432937
Al copyright law adequate 18 0.7094577852057237
Al copyright policy adequate 19 0.7126350220840982
Al piracy experience 23 0.7432049319399943
Al piracy effect 24 0.7853611217238115
Country - 0.7618934053247634

identity matrix. This result suggests the presence of meaningful intercorrela-
tions among at least some of the variables, thereby supporting the suitability
of the dataset for factor analysis. Given the relatively large sample size
and the number of observed variables, the significance of Bartlett’s test is
consistent with expectations, as the test tends to yield significant results under
such conditions [24]. The overall Kaiser—-Meyer—Olkin (KMO) measure of
sampling adequacy was 0.6869, which falls within the acceptable range
(0.6 < KMO < 0.8) but is not considered particularly strong. Variables
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Figure 3 Scree plots.

with individual KMO values below the commonly accepted threshold of 0.6
were excluded from further analysis. Notably, variables such as age and level
of experience exhibited the lowest KMO values, likely due to their limited
variability. When the majority of responses are concentrated within one or
two categories, such variables tend to show weak correlations with other
variables, thereby limiting their appropriateness for factor analysis [25].

As shown in Figure 3, the scree plot derived from the PCA indicated iden-
tical eigenvalue patterns for both orthogonal (Varimax) and oblique (Promax)
rotations (Figure 3). This consistency arises because the scree plot is based
solely on the eigenvalues obtained from the unrotated solution, which remain
invariant under rotation. Rotation, whether orthogonal or oblique, is applied
only to redistribute the variance among factors to facilitate interpretability
of the loading structure; it does not alter the underlying eigenvalues or the
proportion of variance explained by each principal component. Consequently,
the identical scree plots for both rotation methods confirm that the dimension-
ality decision — such as retaining three components in this study — remains
unaffected by the choice of rotation method.

Based on this evidence, we proceeded with a three-factor model and
sought to interpret the underlying structure of each factor. Tables 4 and 5
present the factor loadings with orthogonal rotation and oblique rotation,
derived from the exploratory factor analysis. These loadings indicate the
strength and direction of the association between each variable and the
extracted factors, thereby providing the basis for interpreting the underlying
factor structure.
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Table 4 Dataframe with orthogonal rotation

Questionnaire
Description Item Factor 1 Factor 2 Factor 3
Al quality effect 7 0.110116 0.763735 —0.033534
Al creativity effect 8 0.196195 0.548204 0.107799
Al working time effect 9 0.038173 0.265199 0.114992
Al copyright needed 11 0.096903 0.366112 0.446502
Al human intervention 15 —0.68310 0.235154 0.282126
copyright needed
ATl human intervention 16 —0.335893 —0.087077 —0.462799
distinguish difficulty
Al copyright law adequate 18 0.591258 0.196470 0.111196
Al copyright policy adequate 19 0.824440 0.105893 0.137125
Al piracy experience 23 0.058654 0.009275 0.206662
Al piracy effect 24 0.204135 0.091670 0.476743
Country - 0.455719 0.043835 0.317385

Table S Dataframe with oblique rotation

Questionnaire
Description Item Factor 1 Factor 2 Factor 3
Al quality effect 7 0.083521 0.83739  —0.235313
Al creativity effect 8 0.150991 0.561456  —0.036040
Al working time effec 9 —0.003583 0.255621 0.066965
Al copyright needed 11 —0.031708 0.270624 0.421972
AT human intervention 15 —0.158350 0.179021 0.290008
copyright needed
Al human intervention 16 —0.234421 0.045268 —0.460404
distinguish difficulty
Al copyright law adequate 18 0.590867 0.165293  —0.025289
Al copyright policy adequate 19 0.837846 0.052312 —0.017724
Al piracy experience 23 0.008951 —0.040259 0.500393
Al piracy effect 24 0.090117 —0.040259 0.500393
Country - 0.401914  —0.055070 0.277185

Upon conducting both orthogonal and oblique rotations of the factor
structure, we observed minimal differences between the two solutions. Based
on this analysis, we chose to proceed with oblique rotation, as it per-
mits correlations among factors — an assumption deemed appropriate given
the characteristics of our dataset and the conceptual relationships among

variables.
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Through further analysis of the obliquely rotated factor loading matrix,
we identified three distinct factors. The first factor, as derived from our
analysis, exhibited relatively high positive loadings for participants’ per-
ceptions of the adequacy of Al-related copyright laws (0.590) and policies
(0.838) in their respective countries. The second factor reflected high positive
loadings concerning the perceived impact of Al on the quality (0.838) and
creativity (0.561) of participants’ work. The third factor, as revealed in the
analysis, showed strong positive loadings for the necessity of copyright
for Al-generated content (0.422) and the perceived effectiveness of Al in
detecting piracy (0.500), along with a negative loading for the difficulty of
distinguishing human intervention in Al-generated content (—0.460).

Based on the results of our factor analysis, we interpret the three extracted
factors as follows:

1. Perceived adequacy of legal and policy protection for Al-generated
content in the respective countries.

2. Perceived impact of Al on the participants’ work outcomes.

3. Perceptions regarding the necessity and effectiveness of copyright
protection for Al-generated content.

5 Conclusion

Based on the comprehensive analysis conducted in this study, we conclude
that the perceptions of university students majoring in game software in
South Korea and Vietnam reveal both shared concerns and significant cultural
differences regarding the legal and ethical implications of Al-generated con-
tent. Through principal component analysis (PCA), we identified three latent
dimensions underlying these perceptions — copyright legitimacy orientation,
technological vigilance, and legal awareness and skepticism. The PCA model
demonstrated strong performance, explaining 68.2% of the variance, and
yielded distinct and interpretable constructs with high internal consistency.
Our comparative findings show that Korean students expressed stronger sup-
port for granting legal protection to Al-generated content, while Vietnamese
students exhibited greater skepticism toward existing legal frameworks. Nev-
ertheless, both groups consistently recognized the necessity of Al-based tools
for detecting and preventing copyright infringement, indicating a universal
concern for enforcement mechanisms regardless of national context.

From our analysis, we determine that these results carry important impli-
cations for both education and policy. For educators, there is a clear and



Al-related Copyright Awareness Among Game Majors 1197

urgent need to integrate Al-related copyright education into game software
and computer science curricula. We stress that future professionals must
acquire not only advanced technical expertise but also ethical and legal
literacy to responsibly engage with generative Al systems. For policymakers,
our cross-national comparison highlights that copyright reforms must be
designed with cultural and educational contexts in mind. A uniform, one-
size-fits-all global framework risks overlooking the diverse perspectives on
responsibility, authorship, and enforcement present in different jurisdictions.
We also recognize the study’s limitations. The reliance on Likert-scale survey
items restricts the depth of individual reasoning, and the sample is limited to
two countries and one academic discipline. Future research could broaden
the scope through qualitative interviews and inclusion of participants from
multiple disciplines, offering a more comprehensive understanding of the
issues.

In conclusion, as Al continues to redefine the boundaries of authorship
and ownership, our findings underscore the critical importance of understand-
ing the perceptions of those who will develop, deploy, and regulate these
technologies. By capturing the nuanced views of game software students in
South Korea and Vietnam, this research provides timely and evidence-based
contributions to educational practice, policy formulation, and the global
discourse on Al and copyright.
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