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Abstract 

Technology’s critical to take into account how AI may affect children's cognitive, social, and 

emotional development as technology becomes more pervasive in daily life. In order to assess the benefits 

and drawbacks of AI on teenage development, including concerns over privacy, autonomy, and agency, this 

study evaluates the body of available research. One big worry is that AI algorithms could reinforce 

prejudices, resulting in discriminatory outcomes that could harm teenagers' social relationships, mental 

health, and sense of self. Teenagers may also be more vulnerable to manipulation by algorithms that 

regulate the content they view and engage with, which raises issues about privacy and autonomy. This 

problem may be made worse by the extensive usage of AI in digital media and platforms. 

The paper makes the case for the necessity of defined ethical frameworks and rules to govern the use 

of AI in teenage situations in order to address these ethical problems. Stakeholders should make sure that 

the use of AI technology promotes beneficial results and reduces possible drawbacks by being proactive in 

addressing these issues. In a nutshell this research argues that although AI has the potential to greatly 

improve teenage lives, its ethical implications must be carefully studied to ensure that new technologies 

promote good outcomes and limit any negative results. It is crucial that stakeholders prioritise ethical issues 

and work together to set moral standards that safeguard and benefit teenagers as AI is increasingly 

incorporated into everyday life. 
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Introduction 

The ethical difficulties surrounding the use of technology and digital gadgets in our daily lives are 

known as the "digital dilemma." Although technology has numerous benefits, it also creates a variety of 

ethical challenges that must be addressed. One area of particular concern is the use and development of 

artificial intelligence (AI) and its potential impacts on adolescent development. The design of systems 

capable of tasks that typically require human intelligence, such as perceiving, reasoning, and decision-

making, falls within the rapidly expanding field of artificial intelligence (AI). Healthcare, transportation, 

and education are just a few of the areas of daily life that AI has the potential to alter. However, as artificial 

intelligence (AI) becomes more prevalent in society, concerns about its moral ramifications are growing, 

especially when applied to minors.  

Adolescence is a critical developmental period, with significant physical, cognitive, social, and 

emotional changes. People are particularly vulnerable to outside influences at this time, and they are also 

developing the skills and competencies that will shape their futures. Given the potential impact of AI on 

these development sectors, it is vital to consider the ethical implications of AI. For example, one ethical 

concern is privacy. With the aid of AI, massive amounts of personal data may be collected, monitored, and 

analyzed. This throws into doubt individuals' rights to control their own data, who gets access to it, and how 

it is used. 

Prejudice and bias are two fundamental ethical issues. The data that AI systems are educated on 

determines how accurate they are. The AI system will be biased if the data is skewed. This has the potential 

to reinforce discrimination and prejudice, particularly towards minority groups. Teenagers from 

disadvantaged groups may be more susceptible to the negative effects of biased AI systems. There might be 

effects on a person's cognitive, social, and emotional development in addition to ethical issues. For instance, 

several experts have raised concern about how AI may affect one's capacity for critical thought and 

decision-making, as well as the prospect that it may reinforce preconceptions and stifle creativity. 

 Concerns exist over how AI will affect interpersonal relationships, empathy, and social skills. Given 

these issues, it's crucial to thoroughly weigh the moral consequences of using AI with teenagers. The ethical 

issues surrounding the employment of AI with teenagers and its possible effects on their cognitive, social, 

and emotional development will be discussed in this essay. The ethical issues and possible effects on 

teenage development will be highlighted as we also look at case studies and instances of AI use with 

adolescents. Finally, we will provide suggestions for addressing ethical dilemmas and reducing AI's 

detrimental effects on adolescent development. 
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Need of the Study 

The rapid growth of technology has resulted in an expansion in the use of artificial intelligence (AI) 

across a variety of industries. However, there are also ethical problems with using AI to teenage 

development. Research is needed to investigate the potential harm that AI might do to adolescent 

development and to remedy these issues. It is crucial to understand how AI will affect the development of 

this people at this critical point in life. The biases and prejudices that AI systems perpetuate may have a 

harmful impact on adolescent social relationships, self-esteem, and confidence. The employment of AI in 

education also poses the danger of weakening critical thinking, increasing dependency on technology, and 

decreasing human touch. 

The study will look into the privacy, safety, and bias-related ethical problems of AI in adolescent 

development. It will also look at how AI could affect a person's emotional, social, and cognitive 

development. The study will shed light on the importance of moral principles and rules governing the use of 

AI in adolescent development. Overall, the research aims to help stakeholders, such as parents, educators, 

lawmakers, and technology corporations, resolve the digital problem of AI's influence on adolescent 

development by providing moral principles and practices. 

Review of Related Literature 

Faden, R. R., & Kass, N. E. (2015) In this article, the ethical issues that arise in pediatric healthcare 

settings are examined, and ethical decision-making guidance is provided. The authors claim that making 

ethical decisions in pediatric settings is challenging and necessitates considering the child's best interests, 

the parents' wishes, and the clinician's obligation. They provide a variety of examples of moral conundrums, 

such as when parents object to the recommended therapy or when a child is too young to provide informed 

consent. The authors suggest a deliberate process that involves all significant players, such as parents, 

doctors, and ethicists, in order to solve these problems.  

Mittelstadt et.all (2016) This article provides a broad overview of the ethical issues created by the 

use of algorithms and big data. Concerns concerning bias, transparency, and accountability, according to the 

authors, are only a few of the ethical difficulties raised by the increasing use of algorithms in decision-

making. In order to explore these issues, the authors conducted a thorough review of the literature on 

algorithm ethics. The four key areas of concern are characterized as individual autonomy, distributive 

justice, procedural fairness, and epistemology (i.e., the nature of knowledge and how it is attained). 

Addressing these challenges, according to the authors, necessitates a multidisciplinary approach including 

experts from a range of fields, including computer technology, ethics, law, and social science.  

Additionally, they argue that there needs to be more public engagement in discussions regarding 

algorithm ethics and that openness and accountability are essential for ensuring that algorithms are used 
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responsibly. Overall, the authors provide a clear review of the ethical challenges associated with algorithms 

along with suggestions for resolving these problems. They contend that a multidisciplinary approach 

stressing transparency and accountability is necessary to ensure that algorithms are used morally and in the 

public benefit. 

Zimmer, M. (2017) In this article, the author investigates the ethical and societal implications of 

artificial intelligence (AI) technology. The author claims that AI technology raises a number of serious 

ethical and societal difficulties, including concerns about openness, responsibility, and privacy. In order to 

analyze these issues, the author examines numerous robotics, machine learning, and natural language 

processing methodologies. These technologies, according to the author, have the potential to change a wide 

range of industries, including healthcare, transportation, finance, and education. The author also mentions 

how modern technologies raise a variety of critical ethical concerns, such as concerns about data usage, the 

likelihood of bias and discrimination, and the impact of automation on employment.  

According to the author, resolving these ethical concerns necessitates a multidisciplinary approach 

including specialists from a variety of domains, including computer technology, ethics, law, and social 

science. The author finishes by saying that continued conversations regarding the social and ethical 

consequences of AI technology are critical. According to the author, these dialogues should include a 

diverse variety of stakeholders, including legislators, industry leaders, and members of the public. The 

author proposes that by participating in these dialogues, we may endeavor to guarantee that AI technologies 

are created and deployed in ways that are consistent with our ethical and societal ideals. 

Dignum, V. (2018) In this paper, the author examines the idea of "responsible artificial intelligence" 

(AI) and what it means for AI to be responsible. According to the author, it is crucial to ensure that AI 

technologies are developed and implemented in safe, open, and responsible ways as they become 

increasingly ingrained in our daily lives. The author explores several dimensions of responsible AI, 

including ethical concerns, technological considerations, and legal ramifications, in order to elaborate on 

this idea. The author also provides other examples of responsible AI, including systems designed to combat 

bias and discrimination and self-driving cars built with safety in mind.  

According to the author, developing responsible AI necessitates cooperation amongst specialists in a 

variety of disciplines, including computer science, ethics, law, and social science. The author also makes the 

case that a legislative framework is necessary to make sure that AI technologies are created and applied in a 

manner that is consistent with our moral and social principles. The author stresses the significance of 

responsible AI in his conclusion and contends that it is a crucial step in ensuring that AI technologies are 

created and applied in ways that benefit society as a whole. 

Boyd, D. (2019) In Danah Boyd, author of "It's Complicated: The Social Lives of Networked Teens," 

investigates the relationship between social media and adolescent development. The book is based on 

extensive research in which the author interviewed teenagers from diverse backgrounds about their online 
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experiences. According to the author, social media has a complex and varied influence on adolescent lives. 

Despite some scholars' statements to the contrary, Boyd believes that this approach is overly simplistic. 

Boyd contends that social media is inherently harmful to young people. Instead, the author contends that, 

depending on how it is used, social media may both help and hinder adolescent development. The author's 

research identifies several ways that social media affects adolescent development. For instance, social media 

can provide children new ways to express themselves and create their identities, but it can also expose them 

to cyberbullying and other forms of online abuse. The author also looks at how social media could 

exacerbate already-existing inequalities, especially those based on race and class. The author concludes by 

saying that it is crucial for parents, educators, and lawmakers to have thoughtful discussions about how 

social media affects teenage development. The author argues that before attempting to assist young people, 

we must first understand the complexities of online life rather than denouncing social media or foolishly 

supporting its use. 

Metzinger, T. (2020) The article investigates the self-problem from the standpoints of philosophy and 

predicative processing. In the first paragraph, the author highlights the importance of understanding the 

nature of the self and how it is represented in the brain. Metzinger then discusses the concept of predictive 

processing. According to this hypothesis, the brain constantly creates predictions about its surroundings and 

utilizes those predictions to drive perception and action. The author believes that the self is an important 

component of this process because it allows the brain to develop predictions about its own body and how it 

will interact with the surroundings. Metzinger then discusses the implications of this self-perspective, 

including how it might impact our understanding of consciousness and the nature of reality.  Overall, the 

article suggests that the problem of self is an important and complex issue that requires interdisciplinary 

perspectives, and that predictive processing may provide a fruitful framework for further exploration. The 

author also highlights the need for continued philosophical reflection on this topic, in order to better 

understand the implications of emerging scientific findings on our understanding of the self. 

Bostrom, N. (2021) In this opinion paper, Bostrom contends that the weaknesses of AI systems are those of 

the human mind. He highlights that because AI systems are created and programmed by humans, they carry 

over the biases, limitations, and flaws of their designers. Epistemic, instrumental, and value mismatch are 

the three categories of vulnerabilities that Bostrom separates between humans and AI systems. Inadequate 

or limited knowledge creates epistemic vulnerabilities, flawed or ineffective decision-making creates 

instrumental vulnerabilities, and value misalignment creates conflicts between the system's goals and values 

and those of its users or society at large. Bostrom also discusses the effects of these flaws on the security 

and robustness of AI systems and offers a number of solutions for addressing them, such as improving 

training data, enhancing the readability of AI systems, and creating systems with more congruent goals. 

Overall, Bostrom contends that a deeper comprehension of AI system weaknesses can aid in the 

development of more dependable and trustworthy AI systems that can better serve humans. 
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Bao, X., Zhang, X., & Li, Y. (2022) The article gives a thorough overview of privacy-preserving federated 

learning (PPFL), a system that protects privacy by allowing machine learning models to be trained across 

several data sources without revealing the raw data. The survey discusses numerous PPFL methods, 

including federated transfer learning, homomorphic encryption, secure multi-party computing, and 

differential privacy, as well as their uses in a range of industries like healthcare, banking, and smart grid. 

The trade-off between privacy and utility, the scalability of PPFL algorithms, the resilience against assaults 

and adversaries, and the ethical and legal ramifications of PPFL are only a few of the problems and 

unresolved concerns highlighted by the authors. Additionally, they offer perceptions and suggestions for 

future PPFL research areas, such as creating more effective and secure PPFL algorithms, addressing the 

privacy and security concerns. 

Ethical concerns surrounding AI and adolescent development 

AI technology has the potential to enhance the development of adolescents, but it also raises important 

ethical concerns. These concerns include privacy, bias, discrimination, and psychological effects. To ensure 

the ethical use of AI in adolescent development, it is crucial to design algorithms that are unbiased, 

prioritize privacy, and promote positive mental health outcomes. It is also essential for adolescents to have 

full awareness and control over their data to prevent any unintended consequences. Regular audits should be 

conducted to identify and address bias in AI systems. By addressing these ethical concerns, we can leverage 

AI technology to support adolescent development while protecting their privacy and well-being. 

1. Privacy concerns: The use of AI technologies in adolescent development raises significant privacy 

concerns. Data collection, tracking, and surveillance by AI systems can potentially expose adolescents' 

personal information, including sensitive information, to third parties without their consent. This can lead to 

negative consequences, such as identity theft, cyber bullying, or stalking. Additionally, adolescents may not 

fully understand the extent to which their data is being collected and used by AI systems, which can lead to 

a loss of trust in technology and a lack of willingness to use it. To address these concerns, it is essential to 

implement robust data protection and privacy regulations that ensure adolescents' data is collected, used, 

and stored ethically and transparently. Companies should also provide clear and easy-to-understand privacy 

policies that inform adolescents and their families about the types of data collected, how it is used, and the 

parties that have access to it. 

2. Bias and discrimination: AI systems can perpetuate existing societal biases and discrimination, such as 

gender and racial stereotypes, if the data used to train the algorithms is biased. This can have significant 

negative impacts on adolescents, particularly those from marginalized communities who are already 

vulnerable to discrimination and bias. To mitigate these concerns, it is crucial to ensure that AI systems are 

designed with diversity, equity, and inclusion in mind. This involves promoting diversity in the 

development teams that build AI systems, auditing algorithms for bias, and incorporating ethical 

considerations into the design process. 
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3. Psychological effects: The use of AI technologies can have significant psychological effects on 

adolescents. For example, social media algorithms that prioritize likes and followers can negatively impact 

adolescents' self-esteem and mental health. Additionally, virtual assistants and chatbots that use natural 

language processing can have a significant impact on the emotional and social development of adolescents, 

potentially leading to social isolation and reduced emotional intelligence. To address these concerns, it is 

essential to incorporate ethical considerations into the design of AI systems that interact with adolescents. 

This involves considering the potential psychological effects of these systems and ensuring they are 

designed with a human-centric approach that prioritizes the well-being and autonomy of adolescents. In 

summary, the use of AI technologies in adolescent development raises significant ethical concerns, 

including privacy, bias and discrimination, and psychological effects. Addressing these concerns requires a 

comprehensive approach that includes robust data protection and privacy regulations, promoting diversity in 

AI development, and prioritizing the well-being of adolescents in the design of AI systems. 

Impact of AI on cognitive development in adolescence 

Adolescence is a critical period of cognitive development that involves significant changes in thinking, 

reasoning, and decision-making. During this period, adolescents develop their ability to reason abstractly, 

think logically, and engage in complex problem-solving. They also develop their creativity, social skills, and 

emotional regulation. However, the increasing use of artificial intelligence (AI) in various aspects of 

adolescent life raises concerns about how it may impact cognitive development. AI can provide adolescents 

with access to vast amounts of information, facilitate complex problem-solving, and enhance critical 

thinking skills. For instance, AI-powered educational tools can provide personalized learning experiences 

that cater to the individual needs and learning styles of adolescents. AI-powered games can also help 

adolescents develop critical thinking skills by presenting them with challenging puzzles and scenarios that 

require creative problem-solving. However, there are also concerns that AI may negatively impact cognitive 

development in adolescence.  

For example, the use of AI algorithms that rely on pre-existing biases may reinforce stereotypes and limit 

critical thinking skills. Additionally, the over-reliance on AI-powered tools may reduce adolescents' ability 

to think creatively and develop their problem-solving skills independently. Moreover, the impact of AI on 

cognitive development in adolescence may also depend on the type of AI used. For instance, social media 

platforms that use AI algorithms to personalize content and recommendations may contribute to the 

formation of filter bubbles and limit exposure to diverse perspectives, thereby limiting critical thinking and 

decision-making abilities. Therefore, it is essential to consider the potential impact of AI on cognitive 

development in adolescence carefully. We need to develop AI algorithms that support critical thinking, 

creativity, and decision-making while mitigating the negative effects of biases and reducing the over-

reliance on AI-powered tools. Furthermore, adolescents must be educated on the potential impact of AI on 

their cognitive development, allowing them to develop the necessary skills to navigate and use AI 

technology effectively. 
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Impact of AI on social and emotional development in adolescence 

Adolescence is a period of significant social and emotional development. During this stage, adolescents 

develop the ability to form close relationships, regulate their emotions, and understand and empathize with 

others. However, the integration of AI technology in various aspects of adolescent life may have both 

positive and negative impacts on social and emotional development. On the one hand, AI technology can 

provide opportunities for adolescents to connect with others and engage in social experiences that would 

otherwise not be possible. For example, social media platforms and virtual reality technology can allow 

adolescents to communicate with people from diverse backgrounds and engage in social activities that foster 

empathy and understanding.  

Additionally, AI-powered therapy tools can help adolescents improve their emotional regulation and coping 

skills. On the other hand, there are concerns that the use of AI technology may negatively impact adolescent 

social and emotional development. For example, the excessive use of social media and other AI-powered 

platforms may lead to a decline in face-to-face communication skills, empathy, and relationship-building 

abilities. Additionally, AI algorithms may reinforce social biases and stereotypes, which can lead to further 

marginalization of certain groups. It is essential to strike a balance between the benefits and risks of AI 

technology to promote healthy social and emotional development in adolescents. This can be achieved 

through responsible AI design and regulation, as well as through educational programs that promote digital 

literacy and social-emotional learning. By doing so, we can ensure that AI technology supports, rather than 

hinders, adolescent social and emotional development. 

Case studies and examples of AI use with adolescents 

AI is being used in various applications that could potentially benefit adolescent development. Some of 

these applications include education, mental health, and social media. For instance, AI-powered education 

platforms can provide personalized learning experiences, adaptive assessments, and intelligent tutoring 

systems. In mental health, AI chatbots can provide support and counseling to adolescents in a confidential 

and accessible manner. Additionally, social media platforms can use AI algorithms to monitor and prevent 

cyberbullying and promote positive interactions. 

However, the use of AI with adolescents raises ethical concerns, and some potential impacts need to be 

considered. For example, AI-powered educational systems can lead to over-reliance on technology and lack 

of social interactions. Similarly, the use of AI chatbots in mental health could lead to a reduced sense of 

empathy and a lack of human connection. Furthermore, the use of AI algorithms in social media platforms 

raises concerns about privacy and data collection. Some specific case studies of AI use with adolescents 

highlight these ethical concerns and potential impacts on adolescent development. For example, the use of 

AI-powered chatbots for mental health support has been piloted in schools, where adolescents can access 

counseling services in a confidential and convenient way. However, the chatbots’ responses may lack the 
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emotional intelligence and empathy required for effective counseling, leading to potential negative impacts 

on adolescent mental health. Another case study is the use of AI algorithms to monitor and moderate content 

on social media platforms. While this can help prevent cyberbullying and promote positive interactions, it 

also raises concerns about data collection and privacy. Additionally, there is a risk of bias and 

discrimination in the algorithms, leading to the reinforcement of stereotypes and negative impacts on social 

development. In conclusion, while AI has potential applications for adolescent development, it is essential 

to consider the ethical concerns and potential impacts on social, emotional, and cognitive development. 

Therefore, careful consideration must be given to the use of AI in adolescent development and ethical 

guidelines established to ensure positive outcomes. 

Potential solutions and recommendations for addressing ethical concerns and 

minimizing negative impacts of AI on adolescent development 

As AI technology becomes more integrated into adolescent development, it is important to address ethical 

concerns and minimize negative impacts. Here are some potential solutions and recommendations: 

1. Develop and implement ethical guidelines for AI use in adolescent development: This can include 

principles such as promoting privacy, avoiding bias and discrimination, and prioritizing positive mental 

health outcomes. 

 

2. Educate adolescents on AI technology and its implications: Adolescents should be informed about 

how their data is collected, used, and protected. This can help them make informed decisions and give them 

greater control over their personal information. 

3. Involve adolescents in the development and testing of AI applications: Adolescents can provide 

valuable insights and feedback on AI applications, ensuring they meet their needs and values. 

4. Foster partnerships between AI developers and adolescent development experts: Collaboration 

between these groups can help ensure that AI technology is designed and implemented in a way that is 

sensitive to the needs of adolescents. 

5. Establish regular monitoring and evaluation of AI applications for adolescents: This can help 

identify any unintended negative impacts and provide opportunities for ongoing improvements. 

By implementing these solutions and recommendations, we can ensure that AI technology is used ethically 

and in a way that supports the healthy development of adolescents. This will require collaboration across 

different sectors, including technology, education, mental health, and policy-making, to create a more 

holistic and integrated approach. 
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Consideration of ethical frameworks and principles for AI development and use with 

adolescents 

The development and use of AI with adolescents must be guided by ethical frameworks and principles to 

ensure that their rights, well-being, and development are protected. There are several ethical frameworks 

and principles that can be applied to AI development and use, including those related to privacy, autonomy, 

beneficence, non-maleficence, justice, and accountability. Privacy is a crucial ethical concern in AI 

development and use with adolescents. Adolescents have a right to privacy, and their personal data must be 

protected from unauthorized access, use, and disclosure. AI developers must adhere to data protection laws 

and regulations and adopt best practices for data security, such as data minimization, encryption, and secure 

storage. 

Autonomy is another important ethical principle that should be considered in AI development and use with 

adolescents. Adolescents have the right to make decisions about their lives, and AI should not infringe on 

this right. AI applications should be designed to empower adolescents and promote their autonomy, rather 

than restrict or control their behavior. 

Beneficence and non-maleficence are ethical principles that require AI developers to act in the best interests 

of adolescents and do no harm. AI applications should be designed to promote positive outcomes for 

adolescents, such as improved learning outcomes or better mental health. At the same time, AI developers 

must ensure that their applications do not cause harm or negative consequences, such as reinforcing biases 

or stereotypes. Justice is an ethical principle that requires AI developers to ensure that their applications are 

fair and equitable. AI must not discriminate against individuals or groups based on characteristics such as 

race, gender, or socioeconomic status. Developers must also ensure that their applications are accessible to 

all adolescents, regardless of their abilities or circumstances. Finally, accountability is an essential ethical 

principle that requires AI developers to take responsibility for the impact of their applications on adolescent 

development. AI developers must be transparent about their methods and data sources and accountable for 

the accuracy and validity of their applications. The development and use of AI with adolescents must be 

guided by ethical frameworks and principles to ensure that adolescents' rights, well-being, and development 

are protected. AI developers must consider privacy, autonomy, beneficence, non-maleficence, justice, and 

accountability in their work to create ethical and effective AI applications for adolescents. 

Conclusion 

The study "Digital Dilemma: Navigating Ethical Concerns of Artificial Intelligence on Adolescent 

Development" explored the ethical concerns surrounding the use of AI technology with adolescents, 

including privacy, bias and discrimination, and social and emotional impacts. The findings suggest that 

while AI technology has the potential to positively impact adolescent development, there are also risks that 

need to be addressed. 
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One key finding is that there is a need for ethical frameworks and principles to guide the development and 

use of AI technology with adolescents. These frameworks should prioritize the protection of privacy, the 

elimination of bias and discrimination, and the promotion of positive social and emotional outcomes. 

Additionally, the study highlights the need for adolescent participation in the development and design of AI 

technology, as well as the need for ongoing monitoring and evaluation of its impact on adolescent 

development. Implications of these findings include the importance of considering the ethical implications 

of AI technology in all areas of adolescent development, from education to mental health to social media. It 

also highlights the need for collaboration between stakeholders, including developers, researchers, 

educators, and adolescents themselves, to ensure that AI technology is used in a way that is ethical and 

beneficial. 

Future research directions may include further exploration of the specific impacts of AI technology on 

adolescent development, as well as the development of more comprehensive ethical frameworks and 

principles for the use of AI with adolescents. Additionally, there is a need for continued research on the 

potential negative impacts of AI technology, including the reinforcement of stereotypes and the 

exacerbation of mental health issues. 

Overall, the study highlights the importance of considering the ethical implications of AI technology on 

adolescent development and the need for ongoing monitoring and evaluation to ensure that it is used in a 

way that is both ethical and beneficial. 
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