
 

 

   
 

ABSTRACT 
 
The rapid advancement of artificial intelligence (AI) and 
machine learning (ML) technologies is transforming 
industries, societies, and the nature of human-machine 
interactions. This paper explores the impact of AI and the 
critical role of transdisciplinary research in understanding, 
harnessing, and guiding its evolution. We discuss the 
evolution of AI from rule-based systems to complex neural 
networks, followed by various use cases and a case study 
of the MITRE Corporation's xAcademy platform. 
Challenges and safety recommendations are presented, and 
future work is proposed to address ethical, social, and 
economic implications of AI. The aim is to foster a 
comprehensive understanding of AI's potential and 
promote interdisciplinary collaboration to ensure an 
ethically sound and equitable AI-powered future. 
 
Keywords:  Generative Artificial Intelligence, Generative 
Pre-Trained Transformer (GPT), ChatGPT, Machine 
Learning 
 
 

1. INTRODUCTION 
 
Artificial intelligence and machine learning technologies 
have evolved significantly in recent years, driven by 
advancements in algorithms, data availability, and 
computing power. The growing use and availability of 
these capabilities are influencing various sectors, from 
education and healthcare to finance and defense, and 
raising concerns about ethical, fairness, and human-AI 
collaboration issues. This paper delves into the impact of 
AI and underscores the critical role of transdisciplinary 
research in comprehending, harnessing, and guiding its 
evolution. 
 
The main objective of this paper is to provide a 
comprehensive overview of the current state of AI, its 
applications, and the challenges associated with its use. 
Additionally, the paper highlights the importance of 
interdisciplinary collaboration and transdisciplinary 

research in addressing these challenges and ensuring a 
bright future for AI.  
 
Transdisciplinary research plays a crucial role in shaping 
the future of AI by fostering the integration of knowledge 
from various fields to enable a deeper understanding of the 
intricate interactions between AI, humans, and the 
environment. This approach allows for the development of 
a comprehensive understanding of AI's implications and 
the creation of solutions that are ethically sound and 
socially responsible, ultimately helping to address the 
challenges and harness the opportunities presented by AI. 
 
The paper is structured as follows: Section 2 presents the 
evolution of AI, Section 3 discusses the role of 
transdisciplinary research, Section 4 provides various use 
cases, Section 5 presents a case study of the MITRE 
xAcademy platform, Section 6 highlights the challenges of 
using AI/ML, Section 7 offers safety recommendations, 
Section 8 proposes future work, and Section 9 concludes 
the paper. 
 
 

 
The journey of AI has been remarkable, spanning over 
seven decades. This progression illustrates a 
transformation from rule-based systems to advanced 
machine learning models. As AI innovation exponentially 
increases, the challenges of ethics, fairness, and human-AI 
collaboration become increasingly critical, shaping the 
direction of AI's future evolution.   
 
In the 1950s and 1960s, the early days of AI were 
characterized by rule-based systems, where explicit 
instructions or if-then rules had to be programmed to 
mimic human reasoning. This approach had limited 
success due to its rigidity and inability to adapt to new 
situations. In the 1970s and 1980s, symbolic AI and expert 
systems gained prominence, with applications in the 
medical field, particularly in medical diagnosis. These 
systems relied on symbolic representations of knowledge 
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and were based on human expertise encoded in the form of 
rules. 
 
Machine learning and neural networks emerged in the 
1990s and early 2000s, allowing computers to learn from 
data without explicit programming. This approach marked 
a significant shift in AI research, as it enabled machines to 
adapt and improve their performance over time. In the mid-
2000s, deep learning and big data capabilities led to 
significant advancements due to the availability of large 
datasets and increased computational power. Deep learning 
techniques, such as convolutional neural networks (CNNs) 
and recurrent neural networks (RNNs), enabled machines 
to process and learn from complex data, such as images and 
text. 
 
As AI continued to evolve, reinforcement learning and 
autonomous systems emerged in the 2010s, with 
applications in critical decision areas, such as healthcare, 
criminal justice, and human interaction through chatbots. 
The development of AI ethics and cognitive AI started to 
gain attention, as the societal and ethical implications of AI 
became more apparent. Looking forward, quantum 
computing holds the potential to revolutionize AI even 
further by performing complex calculations at speeds 
previously unattainable by classical computers. 
 
 
3. Transdisciplinary Research and its Role on 

the Future of AI 
 
By combining expertise from diverse fields, 
transdisciplinary research fosters a holistic understanding 
of AI's intricate dimensions. Integrating insights from 
computer science, ethics, psychology, law, sociology, and 
more, transdisciplinary efforts illuminate AI's impacts 
from multiple angles. This approach highlights three 
essential aspects: the need for nuanced approaches due to 
AI's multidimensional impact, the integration of ethical 
considerations throughout AI's development process, and 
the necessity of collaboration between academia, industry, 
policymakers, and civil society to address AI's challenges. 
 
This comprehensive understanding is essential for 
formulating holistic policies, ethical frameworks, and 
equitable solutions to the complex issues AI introduces. By 
drawing insights from multiple perspectives, 
transdisciplinary research can help address several key 
aspects related to AI. Emphasizing transdisciplinary 
research is vital to ensure that AI technologies evolve 
responsibly and ethically, ultimately benefiting the whole 
of society. 
 

Artificial intelligence research tops several distinct levels 
of knowledge, research, education, theory, practice, and 
technology.  Some of these levels include [1]: 
 

• Monodisciplinary: involves a single academic 
discipline. It refers to a single discipline or body 
of specialized knowledge. 

• Multidisciplinary: draws on knowledge from 
different disciplines but stays within their 
boundaries. In multidisciplinary, two or more 
disciplines work together on a common problem, 
but without altering their disciplinary approaches 
or developing a common conceptual framework.  

• Transdisciplinary: focuses on synthetic science, 
technology, and society.  And promotes the idea 
of a unified science, technology and human 
society with universal knowledge, synthesis and 
the total convergence of information, technology 
and people . 

 
 

 
AI has demonstrated its potential in an extensive range of 
applications across numerous sectors, proving its ability to 
revolutionize various aspects of human life and industries. 
Some notable use cases include:  
 
Education: AI can revolutionize educational experiences 
by enabling personalized learning, intelligent tutoring, and 
automating tasks such as grading and assessment. By 
utilizing adaptive learning platforms and virtual tutors, AI 
can streamline administrative tasks and support educators 
in creating tailored educational materials, lesson plans, 
quizzes, and practice exercises. Khan Academy, a leading 
non-profit education platform, asserts that their AI 
teacher’s assistant can perform the non-teaching tasks that 
consume up to 50% of a teacher’s time [2, 3]. 
 
Software Engineering: AI can support developers in 
accelerating their workflows through code generation, bug 
detection, and intelligent code review. Tools like GitHub 
Copilot can streamline code creation and completion, 
enhancing overall productivity and code quality. GitHub 
reports independent studies finding that developers using 
Copilot completed tasks 55% faster than developers not 
using the AI tool, in addition to being more likely to 
complete the task [4]. 
 
Healthcare: According to a recent Forbes article, artificial 
intelligence will significantly increase healthcare 
productivity, but not immediately through robotic medical 
services. The biggest, earliest advantages will come from 
quicker, simpler clerical duties that currently take up too 
much of the time of physicians and nurses.  According to 
Forbes, 11% of the country’s GDP is made up of healthcare 
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services [5]. When non-service expenditures like purchases 
of goods, equipment, and construction are considered, the 
percentage increases to 18% [5]. A significant increase in 
this sector will significantly boost economic production 
overall. Healthcare personnel shortages highlight the 
advantages that will result from increased productivity. 
 
AI can contribute to advancements in medical imaging, 
drug discovery, and personalized treatments. By analyzing 
medical images, AI-powered algorithms can facilitate early 
disease detection and diagnosis. Moreover, AI-driven drug 
discovery can help predict potential drug interactions and 
candidates, while personalized medicine can tailor 
treatments based on individual genetic, lifestyle, and 
medical information. 
 
Finance: Research has suggested that breakthroughs in 
generative AI could increase global GDP by 7%—nearly 
$7 trillion—and boost productivity growth by 1.5 
percentage points [6]. In a Gartner study from 2022, it was 
found that 80% of CFOs intended to increase their 
spending on AI during the next two years [6].  However, 
with that expenditure, over two-thirds believe their role 
will become autonomous in less than six years [6]. 
 
AI can transform the financial sector by enabling 
algorithmic trading, automating customer service, and 
providing robo-advisory services. AI-powered algorithms 
can analyze market data for high-frequency trading 
decisions, and chatbots can offer automated customer 
support. Robo-advisors can deliver personalized 
investment advice through AI platforms. 
 
Manufacturing: The use of AI in manufacturing is 
growing swiftly, from an estimated market size of $2.3 
billion in 2022 to an anticipated $16.3 billion by 2027 [7]. 
AI can optimize predictive maintenance, quality control, 
and supply chain management. By analyzing sensor data, 
AI algorithms can predict machinery maintenance needs, 
reducing downtime. AI-powered vision systems can 
inspect products for defects, while AI-driven supply chain 
optimization can enhance efficiency and resource 
allocation. 
 
Natural Language Processing and Human Interfaces: 
An AI technology known as natural language processing 
enables computers to comprehend, analyze, and reply to 
human language without the need for specific grammar or 
programming skills.  Another recent Forbes article 
indicated that, “The natural language processing industry 
is expected to grow from an estimated $15.7 billion in 2022 
to over $49 billion in 2027” [8]. AI can facilitate language 
translation, chatbot development, and sentiment analysis. 
Tools such as GPT can generate text in multiple languages, 
assist in creating chatbots for customer support, and 

analyze text for sentiment, enabling a better understanding 
of user opinions and emotions.  
 
Transportation and Autonomous Vehicles: AI can 
revolutionize self-driving cars and advanced driver 
assistance systems by making real-time decisions based on 
sensor information, improving safety and efficiency on the 
road. The Global Autonomous AI and Autonomous Agents 
Market size is expected to reach $51.2 billion by 2030, 
rising at a market growth of 40.7% [9]. 
 
Agriculture: AI can enable precision farming, crop 
monitoring, and autonomous farming equipment. AI-
driven analysis can detect crop diseases, assess plant 
health, and predict yields. Autonomous farming equipment 
can enhance efficiency and resource utilization. There are 
over 200 AI-based agricultural firms in the United States 
alone, indicative of increased interest in the autonomous 
farming sector [10]. 
 
Military: AI can enhance warfare systems, drone swarms, 
and cybersecurity. AI-driven military systems can improve 
decision-making, situational awareness, and response 
times. AI-powered drone swarms can provide 
reconnaissance and surveillance capabilities. In 
cybersecurity, AI can detect and respond to threats more 
quickly and effectively. 
 
Entertainment: AI can generate deepfakes, 
recommendation systems, content generation, and gaming 
systems. AI-driven deepfakes can create realistic video and 
audio content, while recommendation systems can provide 
personalized entertainment suggestions. Content 
generation tools can create new stories, characters, and 
artwork, and AI-enhanced gaming systems can provide 
more immersive and engaging experiences. 
 
These use cases illustrate the vast potential of AI in various 
sectors. For each of these use cases, there is as much a 
potential for harmful misuse as there is potential benefit, 
emphasizing the importance of addressing the challenges 
and harnessing opportunities for the greater good. 
 
 

 
The xAcademy platform by the MITRE Corporation is an 
extensible learning management system used to facilitate 
training programs and employee upskilling [11]. It 
leverages generative AI technologies as an intermediary 
between the open web and the platform to curate and 
populate content. In this case study, we discuss the 
potential of AI to enhance learning experiences and 
improve the curriculum design and content curation 
process for administrators. 
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ISSN: 1690-4524                              SYSTEMICS, CYBERNETICS AND INFORMATICS        VOLUME 21 - NUMBER 4 - YEAR 2023                             25  



 

The xAcademy platform integrates an AI assistant into the 
administrative portal. In the same way that a human might 
approach the problem of content generation for a new 
learning portal, the AI assistant can perform all the 
necessary steps: structuring curriculum into high-level 
tracks that embody the main concepts for a particular 
domain, breaking those tracks down into digestible and 
meaningful courses for users, and helping to identify 
quality resources on the web to teach the course material. 
It can even go as far as generating assessments with 
multiple-choice questions and answers based on the 
materials. To the user, the prompt engineering is abstracted 
and the AI-generated content and assessments are 
seamlessly integrated into the existing, and normally 
manual, process. 
 
By employing AI as an intermediary between the open web 
and the platform, xAcademy can ensure that the most 
relevant and high-quality content is delivered to its users. 
First feeding relevant information into the model, such as 
a transcript for a video lesson, the model can summarize 
and recommend content or determine if it is appropriate for 
a particular course. This integration not only saves time and 
effort for content administrators but also provides a more 
engaging learning experience for users. 
 
Interestingly, as part of the prompt engineering, the model 
is explicitly asked to provide answers in the appropriate 
JSON format so that the response can be directly ingested 
into the application. For example, when asking the model 
to generate courses for a particular track, it is asked to 
provide the answer as an object that contains an array of 
course objectives for the students. As a result, the model 
can become a super flexible and powerful API that 
integrates with existing clients and services.  
 
The integration of AI in the xAcademy platform showcases 
the potential of AI to enhance learning management 
systems and streamline content management processes. 
This case study highlights the benefits of incorporating AI 
technologies into learning platforms and serves as an 
example of how AI can be leveraged to improve 
productivity in various sectors. 
 
 

 
Despite the numerous benefits and potential applications of 
AI, there are several challenges associated with its use. 
Some of these challenges include: 
 
Data Quality and Bias: GPT and other AI models require 
large amounts of high-quality training data to generate 
accurate and coherent text. If the input data is of low 
quality or contains biases, the AI model may generate 
inaccurate or biased results. Ensuring the quality and 

fairness of training data is crucial for the proper 
functioning of AI systems. 
 
Hallucinations: AI tools are notorious for hallucinating 
and producing false information. This false information is 
often stated in a way that makes it appear authoritative and 
coherent, potentially misleading users. Developing 
mechanisms to detect and mitigate hallucinations in AI-
generated content is essential for ensuring the reliability of 
AI tools. 
 
Generalization: AI models may struggle to generalize 
their knowledge to new and unseen situations, leading to 
suboptimal performance. Improving the generalization 
capabilities of AI models is an ongoing research challenge 
that requires advancements in model architectures and 
training methods. 
 
Ethical Concerns: The widespread adoption of AI raises 
numerous ethical concerns, such as fairness, transparency, 
accountability, and privacy. Addressing these concerns 
requires the development of ethical guidelines, regulations, 
and frameworks for AI development and deployment. 
 
Lack of Attribution: AI-generated content may not 
always provide proper attribution to the original sources of 
information, potentially leading to issues related to 
intellectual property rights and plagiarism. Developing 
mechanisms to ensure proper attribution in AI-generated 
content is crucial for maintaining the integrity of the 
information. 
 
Third-Party Data Collection: AI tools often rely on third-
party data sources for training and generating content. 
These data sources may contain sensitive information or be 
subject to privacy regulations, raising concerns about data 
protection and compliance. Ensuring the proper handling 
and protection of third-party data in AI systems is essential 
for maintaining user trust and complying with legal 
requirements. 
 
These challenges are daunting, especially since they can be 
particularly deceiving and well-disguised, even to an 
expert human counter-part. Even with their flaws, these 
models are extremely valuable tools and will become a 
bigger and bigger part of people’s daily lives. It is essential 
that the general public is aware of these challenges and that 
research continues towards mitigating these risks. 
 
 

7. SAFETY RECOMMENDATIONS 
 
To ensure the safe use of AI tools, several safety 
recommendations should be considered: [12] 
 

6. CHALLENGES OF USING AI/ML 
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Review Terms of Usage: Different third-party AI tools 
have varying terms of usage, which may impose certain 
obligations and restrictions on users. Reviewing and 
understanding these terms is essential to ensure compliance 
and avoid potential legal issues. 
 
Understand Tool Operation: AI tools utilize various 
methods to gather and generate information. Users should 
understand what information is being sent and received by 
the AI tool to ensure proper data handling and avoid 
potential privacy concerns. 
 
Verify Generated Information: AI-generated 
information should be carefully reviewed by the user, as it 
may contain inaccuracies, biases, or hallucinations. 
Ensuring the accuracy and reliability of AI-generated 
content is crucial for maintaining user trust and avoiding 
the dissemination of false information. 
 
Continue Using Other Sources:  The use of these AI tools 
should not replace all the other forms of information 
gathering, such as search engines, documentation, 
developer chat, research papers, peer reviews, etc. It is 
important to not limit oneself to using of generative AI 
exclusively, but rather use it as one of many tools. 
 
Take Responsibility:  Any use of information generated 
by these tools is ultimately the user’s responsibility. It is 
important to interpret any output as recommendations and 
insight into the problems being solved that may help you 
to generate your own solutions. The user/researcher is the 
expert, not the tool. 
 
By following these safety recommendations, users can 
mitigate the risks associated with AI and harness its 
potential benefits. 
 
 

8. FUTURE WORK 
 
As AI continues to evolve, several research directions must 
be pursued to address its challenges and maximize its 
potential. Future work should focus on the following areas: 
 
AI Explain-ability: Ensuring that AI decision-making 
processes are interpretable and trustworthy is crucial for 
user acceptance and ethical deployment. Developing 
explainable AI models, techniques, and frameworks will 
help address this challenge and promote transparency in AI 
systems. 
 
Interdisciplinary Collaboration: Intensifying 
interdisciplinary collaboration among researchers will 
foster a comprehensive understanding of AI’s implications 
and devise solutions that are ethically sound and socially 
responsible. 

 
Long-term Studies: Monitoring the societal, economic, 
and psychological effects of AI adoption through long-
term studies will help inform policy and regulation and 
ensure that AI systems are developed and deployed in ways 
that benefit society. 
  
Conferences and Forums: Encouraging interdisciplinary 
conferences and forums, such as the one at which this paper 
was presented, will facilitate the exchange of ideas and 
perspectives on AI, promoting a collaborative approach to 
addressing its challenges and harnessing its opportunities. 
 
 

9. CONCLUSIONS 
 
In conclusion, the rapid advancement of artificial 
intelligence and machine learning technologies is 
significantly transforming industries, societies, and 
human-machine interactions. This paper has examined the 
impact of AI and emphasized the essential role of 
transdisciplinary research in comprehending, harnessing, 
and guiding its evolution. By adopting a holistic 
perspective, it is possible to direct the evolution of AI in 
ways that enrich rather than disrupt society. Collective 
efforts can help navigate the complex challenges posed by 
AI and create an ethically sound and equitable AI-powered 
future. The promotion of interdisciplinary collaboration 
and a continued focus on transdisciplinary research are 
crucial to achieving these goals and ensuring a bright future 
for AI and its applications. 
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