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Abstract: This study focuses on the influence of information exposure under an intelligent recommendation system on
teenagers’ privacy protection behaviour. By employing the Communication Privacy Management (CPM) theory, we examine
how information exposure through intelligent recommendation systems influences teenagers’ attitudes and actions towards
privacy. The results of this study emphasize the need for the CPM advocated by Petronio [1] and the role of various factors in
influencing privacy protection behaviour. The study also explores teenagers’ privacy protection behaviours on social media.
Through quantitative research, this study provides a perspective on the interaction among adolescents’ digital literacy, privacy
issues and behavioural responses in the context of intelligent recommendation systems.
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1. Introduction

With the continuous improvement in the accuracy of
intelligent recommendation systems and advancements in Al
technology, their impact on individual behaviours becomes
increasingly profound. For the social media environment, the
main function of a recommendation system is to help users
make better decisions, overcome data overload and promote
content that is more convenient for users [2]. Contemporary
recommendation systems anticipate users’ future interactions
by leveraging historical behavioural data [3]. The primary
objective of a recommendation system is to anticipate users’
preferences and provide suggestions based on their potential
areas of interest. Product descriptions using keywords are
recommended with content related to the user’s preferred
configuration [4]. However, the intelligent recommendation
system depends on the user’s online behaviour, feedback
preferences and other personal information when using social
media, which requires the wuser to sacrifice personal
information, which is easy to causes information cocoon and
privacy security problems. Numerous social media platforms
have implemented intelligent recommendation systems,
which employ various techniques like collaborative filtering,
content-based filtering, and hybrid approaches to anticipate
and suggest items that users are likely to engage with [5]. The
primary objective of these systems is to enhance user
involvement and satisfaction by presenting content aligned
with their interests. For teenagers, this information exposure
is frequently influenced by recommendation systems that
customize material according to user data. This negative
sentiment may encourage users to avoid the risks associated
with disclosing personal information to social platforms [6].
To protect their privacy while passively receiving information,
they can adopt privacy protection measures, privacy
avoidance strategies, or more adaptable defensive approaches
based on their algorithmic perception.

According to a new survey of American teens by the Pew
Research Center, 2023, teens use such recommendation
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platforms at a high rate, despite negative headlines and
growing concerns about social media’s influence on teens.
However, some describe the frequency of use of their media
platforms as “almost all the time.” Research shows that 58%
of teens are regular TikTok users. Of those, 17% said they use
TikTok almost all the time. In addition to asking teens about
their media platform use, the report also shows how much
time teens spend online. Nearly half of teens say they use the
Internet “almost all the time.” Overall, more than 9 in 10 said
they use the Internet at least daily. Data privacy company
Tsaaro, 2022, in its report on the state of youth data security
in the Internet world, highlighted that teens are increasingly
sharing personal information on social media sites. According
to the DQ Institute, 2023, nearly 70% of children and
adolescents worldwide will have been exposed to online risks.
Cyber risks vary by age but include the exposure of personal
information. The prioritization of user engagement in
recommendation systems’ algorithms may lead to the
promotion of sensational or extreme content, potentially
exposing teenagers to harmful or inappropriate material [7].

2. Literature Review

The advent of intelligent recommendation systems has
sparked a revolutionary metamorphosis in the digital domain,
profoundly impacting users’ interactions with online content.
These aforementioned systems employ sophisticated
algorithms to tailor user experiences by proffering content
that aligns with their preferences and behaviours.
Recommendation systems belong to the category of
information-filtering systems that utilize personalized
knowledge-filtering techniques to anticipate an individual's
inclination towards a specific item [9]. The utilization of these
systems not only enhances user engagement and satisfaction
levels but also gives rise to significant privacy concerns,
particularly among adolescents. This study investigates the
application of intelligent recommendation systems, their
impact on teenagers, and the relationship between
information exposure and privacy protection behaviours.



2.1. Intelligent Recommendation Systems

These systems employ a combination of techniques,
including collaborative filtering, content-based filtering, and
hybrid methods, to analyze user data and generate
personalized recommendation [5]. Collaborative filtering is
widely utilized by platforms like Netflix and Amazon to offer
suggestions by examining the behaviour patterns of similar
users such as their ratings and purchase history [10].
Nevertheless, the substantial data gathering necessary for the
operation of such systems gives rise to notable apprehensions
regarding privacy. It is evident that there exists a discrepancy
between the data gathered by the intelligent recommendation
system and the information users are willing to disclose,
particularly regarding usage patterns and feedback. The user’s
private activities and personal details they prefer to keep
confidential might be reflected in this data trail. If the system
collects and utilizes this information without the consent or
knowledge of the user, it can lead to privacy concerns [11].

2.2. Impact of Intelligent Recommendation
Systems on Teenagers

Teenagers are among the most active users of social media
and other online platforms, making them particularly
susceptible to the influences of intelligent recommendation
systems. For example, TikTok, a video recommendation
media platform, is very popular among young people. In the
United States, approximately 27% of TikTok’s user base
consists of individuals aged between 13 and 17, while around
41% fall within the age range of 18 to 24. A significant
majority, amounting to about 90%, of teenagers and young
adults who use this application engage with it daily. Although
ByteDance does not disclose specific figures regarding
TikTok users under the age of eighteen in their official report,
recent nationwide research conducted in China indicates that
over half of middle and high school students who access the
internet are active users of video-sharing social media
platforms [16]. The privacy issue is further intensified when
the platform utilizes the user’s profile and real-time activities
to gather and analyze privacy information of teenage TikTok
users, triggering the involvement of the recommendation
algorithm [17]. Hence, teenagers must strike a balance
between their individual needs and the potential risks
associated with divulging personal information within
intelligent recommendation systems. This research draws
upon Petronio’s [20] Communication Privacy Management
(CPM) theory and posits that teenagers utilizing such systems
will develop diverse strategies for managing their privacy.

2.3. Information Exposure and Privacy
Protection Behaviour

There are advantages to sharing information on the Internet,
such as fostering and maintaining social connections [12].
Furthermore, utilizing personal data for tracking purposes can
enhance website usability, convenience and efficiency;
Additionally empowering businesses to personalize services
and information [13]. Nevertheless, these benefits also entail
risks concerning individuals' privacy. A crucial aspect of
safeguarding information privacy is an individual's ability to
exercise control over the gathering and dissemination of
personal data [14]. Consequently, individuals harbour
concerns regarding their online privacy fearing potential
misuse of personal data while expressing a desire for greater
authority over their online personal information [15]. As a
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result, managing and protecting one's online privacy has
become an integral part of everyday life.

Privacy protection behaviour pertains to particular steps
individuals take to guarantee the safety of their data while
utilizing computers [16]. By restricting the disclosure of
personal information and taking protective behaviours,
individuals can effectively shield their online privacy [17].

2.4. Communication Privacy Management
Theory (CPM)

According to CPM, individuals believe that they possess
their own personal information and hold the authority to
control it. This theory emphasizes the various strategies
employed by individuals to protect their personal information
and maintain their privacy boundaries [18]. Andrews, Walker
and Kees [19] explore how young people protect their privacy
on social media platforms. Their findings highlight the
importance of privacy risk perception in controlling personal
information. Based on the theoretical and empirical basis of
CPM, this study proposes the following hypotheses.

H1: The level of information exposure on the intelligent
recommendation algorithm platform is positively associated
with teenagers’ privacy protection behaviour.

2.4.1. Privacy Risk Perception

Based on the CPM theory, effective private information
management primarily revolves around boundary control.
The research acknowledges this perception of risk as a
component within the formation of privacy boundaries [20]
and recognizes its significance in assessing factors that
influence actions taken for safeguarding privacy. In this
particular scenario, the perception of privacy risk refers to the
anticipated level of potential harm that may arise from
disclosing personal information to a recommendation
algorithm platform [21]. Thus, we propose the following
hypothesis.

H2a: Information exposure on the intelligent
recommendation algorithm platform is positively associated
with the perception of privacy risks.

H2b: Enhancing juvenile’s perception of privacy risks has
a positive impact on their engagement in privacy protection
actions.

2.4.2. Privacy Boundary Control

The metaphorical boundaries of privacy serve as a means
to establish legitimate possession. The thickness of these
boundaries reflects the level of “boundary permeability,”
which determines the extent to which private information is
revealed based on the discretion of the owner in granting or
denying access [22]. Child and Agyeman-Budu [23]
investigated the correlation between intermediary latency,
policy ambiguity utilization, and privacy management on
Facebook to analyze the fine line between border
permeability and control. In particular, the research
discovered that individuals employ deliberately vague details
(managing levels of involvement and shared ownership) as a
means to safeguard their privacy while engaging on social
media platforms when they harbour concerns about lurking
intermediaries online, so we assume.

H3a: There exists a positive correlation between the extent
of information exposure on the intelligent recommendation
algorithm platform and teenagers’ ability to control their
privacy boundaries.

H3b: The enhancement of teenagers’ privacy boundary
control has a positive impact on their engagement in privacy



protection actions.

2.4.3. Awareness of Privacy Protection

The awareness of privacy protection is important for
ensuring the safety of teenagers’ online activities. Paying
attention to media news or personal experiences of privacy
exposure can increase awareness. Studies in recent years has
emphasized that privacy education can improve people’s
awareness of privacy protection. Martin and Nissenbaum [24]
emphasized the importance of contextual integrity, suggesting
that awareness of privacy protection must proceed within the
specific data practices and norms of intelligent
recommendation systems to be truly effective. Additionally,
Shin and Valente [25] showed that privacy literacy programs
significantly improved teenagers’ understanding of digital
privacy and their ability to manage privacy Settings. Xu,
Gupta and Chen, [20] found that individuals with higher
awareness are more vigilant about their online activities and
more likely to engage in privacy-preserving actions. Given

these findings, it is hypothesized that.

H4a: There is a positive correlation between the extent of
information exposure on the intelligent recommendation
algorithm platform and teenagers’ awareness of privacy
protection.

H4b: The enhancement of teenagers’ awareness of privacy
protection positively influences their engagement in privacy
protection actions.

2.4.4. Gaps

Despite the proliferation of intelligent recommendation
systems on social media platforms and the profound impact
these systems have had on teens, there are some limitations to
existing research. The rapid development of intelligent
recommendation systems means that teenagers are constantly
being exposed to new types of personalized content [26].
Therefore, this study can contribute to more communication
research and explore the influence of information exposure on
teenagers’ behaviour.

Table 1. Hypothesis model
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3. Research Method

3.1. Questionnaire Development

In this study, the CPM model and related research of
Krasnova, Spiekermann, Koroleva and Hildebrand [27] on
privacy protection behaviour were mainly referred to in the
selection of research model variables. This study provides a

comprehensive overview of the impact of information
exposure on privacy protection behaviours among teenagers,
as well as the influence of privacy risk perception, privacy
boundary control, and awareness of privacy protection on
such behaviours within the framework of CPM theory. The
variables tested in this study are operationally defined and the
scale sources are shown in Table 2 below.

Table 2. Variable definitions and sources

Variables Definition Sources
Information Information Disclosure pertains to the aggregate of diverse information presented Adapted from
Exposure or suggested by the intelligent recommendation system that an individual receives Spiekermann [28].

while utilizing the said system.
Privacy Risk Privacy risk perception pertains to an individual understanding and awareness of Adapted from Child,
Perception the potential dangers and vulnerabilities that their personal data might encounter Agyeman-Budu and
while utilizing intelligent recommendation systems or other internet-based services. Esther [22].
Privacy Boundary Privacy boundary control pertains to individuals’ capacity to establish and regulate Adapted from Child,
Control limits on information, ensuring the preservation of their privacy during the exchange Agyeman-Budu and
and safeguarding of data. Esther [22].
Awareness of Awareness of privacy protection pertains to an individual apprehension regarding Adapted from
Privacy Protection matters of privacy and their understanding of measures taken for safeguarding Spiekermann [28].
privacy.
Privacy Privacy preservation behaviour pertains to the practical measures individuals adopt Adapted from Child,
Protection in safeguarding their personal data and privacy while utilizing intelligent Agyeman-Budu and
Behaviour recommendation systems or other online services regularly. Esther [22].

3.2. Data Collection and Samples
The study was conducted in 2024 at a public middle school
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located in northern China, utilizing an online questionnaire to
gather empirical data for the research project. The online
questionnaire was approved by the principal and 488




responses were received, of which 414 were valid (valid
N=414). Online questionnaires are a suitable research tool
due to their high convenience and ease of management,
resulting in reduced costs [29]. Meanwhile, online
questionnaires can better safeguard the anonymity of
participants [30], particularly when inquiring about privacy
concerns.

The questionnaires were selected based on established
principles. For online questionnaires, those with a response
time of less than 90 seconds were excluded. Among the valid
study responses collected, only 37.2% of the students reported
receiving training or education on personal information
protection, indicating that a majority (62.8%) had limited
knowledge in this area. Regarding personal information

breaches or privacy violations, approximately 30% of
students believed they had experienced such incidents. The
subjects of the questionnaire are all high school students, and
at the same time, the teenagers who are subject to privacy
security crises are certified.

3.3. Validity Analysis

The KMO value of the scale data was 0.908, which is
greater than the recommended threshold of 0.6, as evidenced
by the data presented in the table above. Furthermore, the
Bartley ball test was conducted with a significance level of P
<0.05, and it demonstrated that the scale survey data is highly
suitable for factor analysis. The results of the factor analysis
are shown in Table 3.

Table 3. Factor Analysis

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .908

Bartlett’s Test of Sphericity Approx. Chi-Square 4082.163
df 105
Sig. .000

Table 4. Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component | Total |% of Variance| Cumulative % | Total | % of Variance | Cumulative % | Total | % of Variance| Cumulative %
1 6.106 50.886 50.886 6.106 50.886 50.886 2.433 20.273 20.273
2 1.478 12.313 63.199 1.478 12.313 63.199 2.419 20.155 40.429
3 1.034 8.616 71.814 1.034 8.616 71.814 2.323 19.359 59.788
4 172 6.434 78.249 172 6.434 78.249 2.215 18.461 78.249
5 519 4.325 82.574
6 427 3.559 86.132
7 .389 3.243 89.375
8 .348 2.898 92.273
9 267 2.222 94.495
10 257 2.139 96.634
11 235 1.959 98.593
12 169 1.407 100.000

Extraction Method: Principal Component Analysis.

The variance contribution rate analysis table reveals that a
total of four primary factors can be extracted from the 12
questions with high reliability. These factors collectively

surpassing the threshold of 60%. Hence, these extracted
common factors are highly effective in fully capturing and
explaining the information contained within the original scale.

account for 78.249% of the information in the overall table,

Table 5. Rotated Component Matrix

Component

1121314

You have concerns about the way media platforms collect and use your personal information on the Internet.

.858

When you realize that a media platform is collecting and using your personal data, you feel very insecure.

.803

You know that your personal data may be used inappropriately by the platform.

.730

Privacy is important to you.

.842

You think it is important to read the privacy policy of the recommended platform carefully.

.836]

You think it’s important to “control who can access the personal privacy you put online”.

. 748

You are concerned that your personal data may be provided to unknown individuals or institutions.

.821

You believe that the disclosure of personal privacy will cause loss..

.810

You understand the negative impact that disclosure of personal information may have on personal privacy, financial
security and personal image.

718

You will review and update your privacy settings regularly.

.830

You will often clear your browsing history on the platform.

.816

You will choose to set up a private account on the recommended platform to control who can see the information.

715

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

Based on Table 5 Rotated Component Matrix provided, we
can analyze the factor structure of the items related to privacy
concerns and behaviours among adolescents.

3.4. Reliability Analysis

370

Table 4 presents the results of the exploratory factor



analysis with Varimax rotation, revealing four extracted

Table 8. Descriptive Statistics

factors. To assess the reliability of these factors, we conducted Factor Mean| S.D.
a Cronbach a coefficient test (refer to Table 6). In this study, You believe that the disclosure of personal privacy will
Cronbach’s o reliability coefficient was employed to assess cause loss; 4.02]1.087
the reliability of privacy risk perception, privacy boundary You are concerned that your personal data may be
control, privacy protection consciousness, and privacy provided to unknown 1f1d1\{1duals or 1nst'1tut10ns; 3.96]1.245
protection behaviour. You under‘stand thfe negative impact that dlsclo§ure of
personal information may have on personal privacy,
financial security and personal image 4.09 (1.089
Table 6. Reliability coefficient You know that your personal data may be used 3.58(1.180
Factor N of Items | Cronbach a inappropriately by the platform
Information Exposure 3 .87 You have concerns about the way media platforms |3.94(1.083
Privacy Risk Perception 3 .86 collect and use your personal information on the
Privacy Boundary Control 3 .80 Internet
Awareness of Privacy Protection 3 .87 When you realize that a media platform is collecting |4.03|1.071
Privacy Protection Behaviour 3 .86 and using your personal data, you feel very insecure
You will review and update your privacy settings |3.85|.925
All factors demonstrate good to high reliability, indicating i regularly
that the items within each factor consistently measure the You will choose to set up a private account on the |3.801.005
same construct. Cronbach’s a values above 0.8 suggest strong recommended p latfi‘;rg;rig;?:fd who can see the
internal consistency among the items. You will often clear your browsing history on the |3.79{.932
3.5. Current Situation Analysis _ platform _
. . Privacy is important to you. How important privacy is [4.52|.789
The survey instruments include measures to assess the to you
following topics :(1) vulnerability to information exposure; (2) You think it is important to read the privacy policy of [4.31|.859
information disclosure brings benefits; (3) privacy risk the recommended platform carefully
perception; (4) privacy boundary control; (5) awareness of You think it's important to "control who can access the |4.19 |.927
privacy protection; (6) privacy protection behaviour. personal privacy you put online”.
Participants were requested to indicate the perceived Read their privacy policy carefully 3.941.894
likelihood of each risk occurrence specifically to themselves. Proactively change privacy settings 3.91|.916
All items were assessed using a 5-point Likert scale, ranging Turn off web tracking 4.07] 857

from 1 = ‘strongly disagree’ to 5 = ‘strongly agree’. Four
items were aggregated for subsequent analysis (o0 = .85). The
results of the analysis are presented in Table 7.

Table 7. Status Analysis

Factor Mean|S.D.| T P
Information Exposure 4.08 |1.01/21.697[<0.001
Privacy Risk Perception 3.85 .98 [17.597| <.001
Privacy Boundary Control 3.81 | .81 [20.458| <.001
Awareness of Privacy Protection | 4.34 | .77 |35.575| <.001
Privacy Protection Behaviour 3.97 .79 125.065| <.001

Note: Since it is a 5-degree Likert scale, a score of 3
indicates neutrality, so the test value is 3.

The table clearly illustrates that the average scores for the
five dimensions of information exposure, privacy risk
perception, privacy boundary control, privacy protection
awareness, and privacy protection behaviour are 4.08, 3.85,
3.81, 4.34, and 3.97 respectively. All these scores
significantly surpass the neutral value of 3 points. Moreover,
the P-values obtained from single-sample T-tests are all <0.05,
indicating that this survey reveals a positive outlook among
teenagers regarding their perceptions of privacy risks, control
over personal boundaries, consciousness about protecting
their own privacy rights as well as actual behaviours to
safeguard their privacy.

Below is a detailed Table 8 summarizing the descriptive
statistics of key survey items.
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3.6. Findings

The regression model is analyzed to examine the
hypothetical relationship between variables. Specifically, this
study posits that privacy risk perception, privacy boundary
control, and privacy protection awareness serve as mediating
factors influencing the impact of information exposure on
adolescents' privacy protection behaviour. To assess the
mediation effect of these three variables, a parallel mediating
model was employed in this study. Information exposure is
considered the independent variable (X), while privacy risk
perception (M1), privacy boundary control (M2), and privacy
protection awareness (M3) are regarded as mediating
variables, with privacy protection behaviour being the
dependent variable (Y). Table 9 and 10 illustrates the
mediating effects of privacy risk perception, privacy
boundary control, and privacy protection awareness on
information exposure and teenagers’ privacy protection
behaviours.

1) Information Exposure(X) and Privacy Protection
Behavior(Y)

Table 9. The model summary of the Information Exposure
(X) and Privacy Protection Behavior(Y)

Model Summary
R 0.7596
R-squared 0.5770
MSE 0.2650
F 139.4756
dfl 4
df2 409
p-value <0.001

The correlation coefficient (c=0.857) indicates a significant
positive association between information exposure (X) and



privacy protection behaviour (Y), with a significance level of
0.017 (p < 0.001). This finding suggests that higher levels of
information exposure are linked to stronger privacy-
protecting behaviours among adolescents.

2) Information Exposure(X) and Privacy
perception(M1)

risk

Table 10. The model summary of the Information Exposure
(X) and Privacy Risk Perception (M1)

Table 11. The model summary of the Information
Exposure(X)and Privacy boundary control(M2)

Model Summary
R 0.45
R-squared 0.2025
MSE 0.5208
F 104.6383
dfl 1
df2 412
p-value <0.001

Model Summary
R 0.6654
R-squared 0.4428
MSE 0.5399
F 327.3590
dfl 1
df2 412
p-value <0.001

4) Information Exposure(X) and Awareness of Privacy
protection(M3)

Table 12. The model summary of Information Exposure (X)
and Awareness of Privacy protection (M3)

The correlation coefficient between information exposure
(X) and privacy risk perception (M1) was al=0.644, and the
significance level was p < 0.001. This suggests a modest
positive correlation.

3) Information Exposure(X)and Privacy boundary
control(M2)

There is a moderate positive correlation between
information exposure (X) and privacy boundary control (M2),
the correlation coefficient is a2=0.376, the significance level
p < 0.001. This suggests that higher information exposure
leads to enhanced privacy boundary control for adolescents.

Model Summary
R 0.5741
R-squared 0.3296
MSE 0.3956
F 202.5319
dfl 1
df2 412
p-value <0.001

The correlation between information exposure (X) and
privacy protection awareness was a3=0.434 (p < 0.001),
which was statistically significant. This showed a strong
positive correlation, suggesting that greater information
exposure increased adolescents’ awareness of privacy issues.

Privacy protection behaviour (Y) and privacy risk
perception (M1), privacy boundary control (M2) and privacy
awareness (M3).

Table 13. Mediating effect

Effect BootSE BootLLCI BootULCI Effect Size
TOTAL 2816 .0505 1874 .3852 0.766467
M2 .1689 .0292 1134 2283 0.459717
M3 1555 .0362 .0913 2328 0.423244

Although the perception of privacy risk (M1) negatively
influences privacy protection behaviour, it is not statistically
significant (B = -0.0664, p > 0.05). Furthermore, the
confidence interval of M1 includes zero, indicating that M1
does not have a mediating effect. Privacy boundary control
(M2) significantly and positively affects privacy protection
behavior (B = 0.4721, p < 0.001). The confidence interval of
M2 does not include zero, suggesting that M2 has a mediating
effect and supports hypothesis H3b. Privacy protection
awareness (M3) significantly and positively impacts privacy
protection behaviour (B =0.3586, p <0.001). The confidence
interval of M3 does not contain zero, indicating that M3 has
a mediating effect and supports hypothesis H4b.

4. Discussion

The findings of this study offer support for the application
of CPM theory in comprehending teenagers’ privacy
behaviour. The strength of the theory lies in its emphasis on
individual autonomy in managing personal information.
These measures have the potential to enhance teenagers’
capacity to navigate the digital environment by implementing
enhanced security measures [31]. To effectively implement
CPM, educational measures are necessary to enhance
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teenagers’ awareness of privacy and their ability to establish
privacy boundaries. However, the limited influence of privacy
risk perception on privacy protection behaviour. This result
indicates that although teenagers may recognize the risks
associated with their privacy, this recognition alone does not
necessarily translate into proactive protective actions. This
finding highlights the need for further research into
determining factors that influence the translation of perceived
risk into actionable behaviours, such as exploring self-
efficacy and perceived control over personal information.

5. Conclusion

This study’s primary objective is to investigate the impact
of information exposure within intelligent recommendation
systems on teenagers’ privacy protection behaviours. To
achieve this objective, this study utilized the CPM theory as a
theoretical framework. Through investigation and data
analysis, the research results show that there is a significant
correlation between the four variables of adolescents’
information disclosure, privacy risk perception, privacy
boundary management, awareness of privacy production and
the privacy protection behaviours taken by adolescents. There
is a direct correlation between information exposure and the



adoption of privacy-protecting behaviors by adolescents.
More information exposure is associated with increased
privacy risks perception, increased personal boundary
management, and increased awareness of privacy production.
These mediating factors significantly affect teenagers’
privacy protection behaviours.

This study’s results have some practical implications for
policymakers and educators. Integrate these measures into
academic teaching guidelines to ensure that students acquire

the basic competencies to protect themselves in the digital age.

In the process of developing an intelligent recommendation
system, developers should attach great importance to the
protection of user privacy. By ensuring transparency in data
collection and use, developers empower users to make
informed choices regarding privacy.Despite this study’s
findings, the study has several limitations. First, using
horizontal designs limits our ability to establish causal
relationships between variables. Therefore, longitudinal
studies are warranted to investigate how privacy behaviours
evolve with continued exposure to intelligent
recommendation systems. Second, the reliance on self-
reported data in this study may introduce social expectation
bias. Future research could incorporate behavioural measures
of privacy protection to provide a more objective assessment
of privacy behaviour.
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