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ABSTRACT 

This review paper discusses how Artificial Intelligence (AI) has 

been incorporated in data science and how it has influenced 

contemporary data-driven operations. It examines the important AI 

methods, such as machine learning, deep learning, natural language 

processing, and computer vision, and their use in different 

industries. The review points out the advantages of AI, including 

increased accuracy, automation, and scalability, and covers the 

issues of data quality, bias, and ethical issues. Moreover, it also talks 

about the future tendencies and research focus that contributes to the 

discipline. In general, the article focuses on the revolutionary 

application of AI in the improvement of data science and its use in 

making wise decisions. 
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INTRODUCTION 

The swift increase in information during the digital age has reshaped the mode of operation of 

organizations, industries, and researchers. As large and complex datasets are made more readily 

available, commercial methods of data analysis do not always suffice to draw meaningful 

information. The struggle has resulted in the increasing use of Artificial Intelligence (AI) in data 

science that allows more sophisticated, effective, and larger-scale analytical operations [1]. Already, 

AI, composed of methods, including machine learning, deep learning, and natural language 

processing, has become an essential element of contemporary data-driven decision-making. As an 

interdisciplinary field, data science is made up of statistics, computer science, and domain knowledge 
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to analyze and interpret data [2].  

The integration of AI in data science has helped it to achieve greater power as it serves to automate 

the difficult tasks, provides better predictions, and reveals latent patterns in large data volumes. 

Through such integration, smart systems can be developed to learn by data, adjust to new input and 

make informed decisions without much human interventions [3]. The value of applying AI in data 

science can be identified in different domains. Data science methods based on AI are applied to 

enhance diagnostics, predict patient outcomes, and individual treatment plans in the health sector. AI 

models have a role to play in finance: they are used in fraud detection, risk assessment, and 

algorithmic trading [4].  

In a similar fashion, AI is used in marketing to segment customers, offer recommendations, and 

sentiment analysis to enable businesses to ultimately know their customers and engage with them 

efficiently. These uses complement the potential of AI as a transformative technology when paired 

with data science methods [5]. Although there are many benefits of the introduction of AI into the 

sphere of data science, it is also associated with a number of challenges. Challenges in the data quality, 

bias, ethical concerns, and model interpretability are still major challenges. Moreover, some 

organizations may not have access to AI models that need high-caliber and massive computational 

resources because of the complexity of the AI models [6]. These issues need to be resolved to make 

the use of AI in data science sustainable and efficient. 

This systematic review intends to investigate the role of AI in data science, therefore, exploring the 

existing literature, defining the key techniques and applications, and discussing the current trend and 

issues. This review aims to summarize the results of multiple research works and offer an in-depth 

insight into the impact of AI in the data science field and the possible ways in which this field can be 

evolved further in the future. 

ARTIFICIAL INTELLIGENCE IN DATA SCIENCE 

Artificial Intelligence (AI) has become one of the revolutionary changes in the sphere of data science 

and widened its range, performance, and influence considerably. Since data science is aimed at 

deriving information and understanding of structured and unstructured data, integrating AI results in 

new and sophisticated computational methods that can make systems learn, reason, and take decisions 

with minimal human supervision [7]. This synergy has changed the classical way of looking at 

analysis by no longer doing descriptive and diagnostic analysis, but rather predictive and prescriptive 

intelligence [8]. AI in data science relies on algorithms and models that are capable of automatically 

determining patterns in data.  

In contrast to traditional statistical approaches, which usually have preconceived assumptions, AI-
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based approaches change dynamically according to the data [9]. Machine learning which a significant 

branch of AI is enables systems to enhance their performance as more data is fed to them. This feature 

comes in especially useful with large-scale datasets, often known as big data, where it would be 

ineffective or inefficient to perform the same task manually [10]. 

AI has a role to play in data science throughout the data lifecycle. In the process of information 

gathering, AI methods can help to sieve out the relevant information among the massive stream of 

data. During the data preparation stage, AI is used to cleanse, organize and convert raw data into a 

usable format. It is usually a time-consuming step, and AI-based automation saves the manpower 

used to a great extent [11]. After the data is ready, AI models undergo analysis, and it is in this stage 

that classification, clustering, regression, and detection of anomalies can be performed. The 

techniques enable the data scientists to extract more information and to make better predictions [12]. 

The other significant fact of AI in data science is the capability of working with unstructured data, 

i.e., text, images, audio, and video.  

They can be applied to non-structured data, whereas the traditional data science approaches are 

typically restricted to structured data sets, whereas AI technologies such as computer vision and 

natural language processing allow extending analytical features to more complicated data types [13]. 

This has created new applications in sentimental analysis, image recognition and speech processing 

and has expanded the uses of data science. 

AI also improves the decision-making process by giving recommendations that are based on data. 

Using pattern recognition and predictive modelling, AI systems are able to judge future trends and 

outcomes to a significant degree of accuracy. This is mostly helpful in dynamic environments where 

timely and informed decision making is highly important [14]. Also, AI helps in real-time analytics, 

which allows organizations to react to the changing environment and new trends promptly. There are 

no limitations to the introduction of AI in data science. The quality and the amount of data are crucial 

to the effectiveness of AI models [15]. This may have unjust or inaccurate results due to poor or 

biased data. Furthermore, numerous AI applications particularly deep learning systems are used as 

black boxes, and thus their decision-making is hard to understand. In spite of these obstacles, AI 

remains the core of the further development of data science, and thus it is stronger, more flexible, and 

can solve complicated real-life issues [16]. 
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ARTIFICIAL INTELLIGENCE IN DATA SCIENCE TECHNIQUES 

The modern concept of data science is based on the application of the Artificial Intelligence (AI) 

approaches, which allow to perform sophisticated analysis, forecast, and automate various fields. 

These methods offer the computing capacity to handle large amount of data, detect intricate patterns 

and produce relevant information that aids in decision-making [17]. Machine learning, deep learning, 

natural language processing, and computer vision are the most notable AI methods applied to the 

work of data science, and each one of them provides a specific value to data-oriented tasks [18]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. AI techniques across data science 

One of the most common AI methods in the field of data science is machine learning. It entails 

evolution of algorithms which enable systems to learn with the data and enhance their performance 

automatical as time goes by without being programmed [19]. Machine learning techniques are 

typically divided into supervised learning, unsupervised learning and reinforcement learning. In 

supervised learning, categorical data (labeled data) are used to obtain models, which are utilized to 

solve tasks like classification and regression, whereas in unsupervised learning they find hidden 

patterns or structures of unlabeled data using clustering and association methods. Reinforcement 

learning, in turn, is concentrated on decision-making by training models on the basis of rewards and 

penalties on actions taken in a particular environment [20]. 

Deep learning as a machine learning has received a lot of attention because of its capacity to process 

complex and high-dimensional data. It is founded on multilayer artificial neural networks, which are 
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capable of automatically learning hierarchical data representations. The neural networks designed 

using deep learning are especially successful in the tasks that require large volumes of data, as it is in 

image recognition and speech processing, as well as natural language understanding. They are very 

useful in contemporary data science applications, which extract subtle details of raw data [21]. 

Another important AI method, which allows machines to comprehend, process and create human 

language is natural language processing (NLP). NLP is applied in the field of data science to process 

text data in social media, reviews, and documents [22]. It helps to facilitate such tasks as sentiment 

analysis, text classification, information extraction, and language translation. NLP enables data 

scientists to get insights that would otherwise not have been easily obtained by converting the 

unstructured textual data to structured forms [23]. 

Computer vision is the field of making machines allow visual data to be interpreted and analyzed, 

e.g. images and videos. The method has many applications in data science, including object detection, 

image classification, facial recognition, video analysis, etc. With the help of sophisticated algorithms, 

computer vision systems can recognize patterns and features in visual data that can be used in fields 

of healthcare, security and autonomous systems [24]. These methods of AI have a great impact on the 

power of data science. They enable more precise predictions, effective data processing and capability 

to process various types of data. With the further development of these techniques, they will likely 

become a more significant component of solving the challenging analytical problems and promoting 

innovation in many other areas of activity [25]. 

APPLICATIONS OF ARTIFICIAL INTELLIGENCE IN DATA SCIENCE 

The application of Artificial Intelligence (AI) in data science has resulted in a multifarious variety of 

uses in a variety of industries, which have radically changed the application of data in decision-

making and problem-solving. Through advanced analytical methods, AI boosts the benefits of data 

science to find meaningful insights on complex and high volume data [26]. The examples of such 

applications prove the practical significance of the integration of AI with data science in practice. A 

medical industry is one of the most influential fields of people to apply AI-driven data science. 

Machine learning is applied to patient information, health records, and imaging data to help in 

diagnosing and treatment planning of diseases [27]. Predictive models are useful in predicting 

probable health risks and allowing early intervention to promote patient outcomes. Also, AI helps in 

personalized medicine by providing personalized treatments to patients depending on their individual 

characteristics and past data that result in more effective care [28]. 
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Figure 2. AI-driven innovations in data science 

AI is also very instrumental in enhancing efficiency and security in the financial sector. Apart from 

fraud detection, data science with AI is commonly applied in banking and financial institutions, where 

analytics are expected to produce alarms to reveal suspicious behavior in transactions. Credit scoring 

and risk assessment can also be implemented with the assistance of AI models to allow financial 

institutions to make more effective lending decisions [29]. Moreover, algorithmic trading involves 

the application of AI to form predictions of market trends and trade them in a speedy and precise 

manner to optimize returns and minimize risks.  

The integration of AI in data science has also been of great use to marketing and business analytics. 

AI-based data analysis helps organizations to learn about customer behavior, preferences, and 

purchasing patterns [30]. It will allow it to conduct more effective marketing and customer 

segmentation. According to the recommendation system, which is driven by AI, products or services 

are recommended to customers based on their actions to improve the customer experience and boost 

customer involvement [31]. Another application is sentiment analysis which enables the business to 

get feedback on their customers based on social media and reviews to make a sound decision making 

judgment. 

https://doi.org/10.70445/gtst.2.2.2026.64-82


 

Global Trends in Science and 

Technology 

ISSN : 3079-5761 

Volume 2, Number 2, 2026 
https://doi.org/10.70445/gtst.2.2.2026.64-82                

 

 

70 
  

Smart systems and the Internet of Things (IoT) is also a popular application of AI in data science. In 

such settings, AI models are used to analyze the data produced by the interconnected devices to 

optimize the performance and enhance efficiency. As an example, AI is applied in smart cities to 

regulate traffic flow, save energy, and improve the safety of people [32]. Equally, industrial 

applications of AI-based predictive maintenance systems can monitor the performance of equipment 

and predict potential failure prior to its onset, minimizing downtimes and cost of operation. The use 

of AI in data science demonstrates the revolutionary effect in various fields [33]. AI is more effective 

by allowing more accurate predictions, real-time analysis, and intelligent automation of solving 

complex problems. These applications are likely to be extended further as technology keeps on 

advancing, and innovation and efficiency may continue to improve in different sectors [34]. 

DATA SCIENCE WORKFLOW USING ARTIFICIAL INTELLIGENCE 

Artificial Intelligence (AI) as an addition to the data science processes has remarkably changed the 

manner in which data is processed, analyzed, and used to make a decision. A common data science 

process comprises the following steps; data collection, data preprocessing, exploratory analysis, 

model development, evaluation, and deployment. AI improves all these steps by adding automation, 

scalability, and sophisticated analytical features thereby increasing the overall efficiency and 

effectiveness [35]. At the first phase of data collection, AI methods can be used to collect the 

information about the various and frequently complicated sources of data considered to be relevant. 

These sources are structured databases, social media, sensor, and web-based contents [36]. The task 

of data scientists can be significantly decreased as AI-powered tools are capable of filtering and 

selecting helpful data automatically and making sure that only high-quality and useful data is 

gathered. This is especially critical in the age of big data where increasingly more data is being added 

in terms of volume, variety and speed [37]. 

In the data preprocessing phase, AI is very vital in cleaning and converting raw data into an 

appropriate format to be analyzed. It is often done through missing values, records duplications, 

anomaly detection, and data normalization. The AI-based automation tools can be more precise and 

efficient in carrying them out compared to the traditional manual procedures [38]. Also, AI will be 

able to help with feature engineering pointing to the most pertinent variables and generating new 

features that enhance the performance of models. Another important step in data analysis is 

exploratory data analysis (EDA), and AI offers its contribution as well [39]. AI algorithms also have 

the ability to find patterns, correlations and trends in large data sets very fast, which offer other 

valuable information to use in additional analysis. It is possible to utilize visualization tools with AI 

features and explore data more intuitively and interactively to better comprehend the underlying 
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structures and relationships by the analyst [40]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Enhancing data science with AI 

During the model development stage, machine learning and deep learning techniques of AI are 

employed to create predictive and analytical models. Such models are able to learn on their own and 

become better as time progresses. Automated model selection and hyper parameter tuning also apply 

to AI, thus decreasing the amount of time and effort spent on developing high-performing models 

[41]. Such automation allows the data scientists to work more on interpretation and strategic decision-

making. There should be model assessment and verification to guarantee reliability and correctness 

of AI-based systems [42]. It is possible to automatize the evaluation process with the help of AI tools 

which use different metrics and validation techniques, including cross-validation, to evaluate the 

model performance. This is used in determining the most effective models and reducing the chances 

of over fitting or under fitting [43]. 

During the deployment phase, AI can be used to facilitate the process of integrating models into the 

real world. The systems powered by AI may constantly oversee the performance of the models and 

modify them when the new data is available, which means that they will be relevant and accurate 

throughout the time [44]. This is one of the primary benefits of applying AI to data science processes 

because it enables them to learn constantly. The introduction of AI into data science processes leads 
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to a productive working process, less manual labor, and more complex data analysis. It enables 

organizations to use data more efficiently, which results in more insights and decision-making 

processes [45]. 

ADVANTAGES OF ARTIFICIAL INTELLIGENCE DATA SCIENCE 

The recent introduction of Artificial Intelligence (AI) into data science presents many advantages 

increasing the efficiency, accuracy, and general efficiency of processes based on data. Since 

companies are progressively using data to make decisions, AI offers the means and methods that 

enhance the capacity to process large data volumes and come up with valuable results. Such 

advantages have rendered AI a critical part of contemporary data science. Increased predictive 

precision is one of the main benefits of AI in data science [46]. Conventional statistical techniques 

are in most cases unable to provide the complex non-linear associations in large datasets. By 

comparison, AI processes and models, especially machine learning and deep learning algorithms, can 

detect complex patterns and correlations that are not as noticeable. It results in better predictions and 

foretelling which are essential in fields like healthcare, finance, and business analytics [47]. 

The other notable advantage is that repetitive and time-consuming activities are automated. The 

processes of data cleaning, preprocessing, feature selection and model tuning are often tasks of data 

science that may involve a lot of manual work. Most of these tasks can be automated through AI-

based tools that could limit the human involvement and help to reduce the error rate. This does not 

only conserve time, but also enables data scientists to concentrate on the more analytical and strategic 

side of their tasks [48]. The other important thing that AI can do to improve the scalability of data 

science operations is provided. As the amount of data that is being produced day by day increases, 

then it is necessary to have systems that are capable of processing high volumes of data. The AI 

technologies are built to handle large volumes of data and could be implemented on the distributed 

computing setup [49]. This scalability is what allows organizations to keep on realizing value out of 

their information as it becomes larger and more complicated. 

AI enhances the decision-making process by offering information and suggestions that are based on 

the facts. The AI systems can assist in operational and strategic decision-making through the use of 

advanced analytics and predictive modeling. Indicatively, AI can also be used by businesses to detect 

market trends, maximize pricing approaches, and enhance customer interactions. The capacity to 

make sound decisions using real time data empowers organizations with competitive advantage in the 

dynamic world [50]. The other potential advantage is the capability to deal with a wide range of data 

such as structured, semi-structured and unstructured data. Neural language processing and computer 

vision are classes of AI technologies that allow study of text, images, and videos, breaking the limits 
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of the data science of traditional numerical data. This enables organizations to have better insights by 

having more sources of information [51]. 

AI leads to an ongoing learning and improvement. Most AI models can continuously update 

themselves with new information as it is available and hence they are not obsolete with time. This 

flexibility is especially useful in the dynamic environment where the patterns and trends can vary 

often. The advantages of AI in data science are also significant as they may include improved 

accuracy and efficiency, improved decision-making as well scaling [52]. Through such benefits, 

organizations will be able to maximize the potential of their data and become innovative in different 

areas. 

DIFFICULTIES AND ETHICAL PROBLEMS 

Although the adoption of Artificial Intelligence (AI) in data science has very considerable benefits, a 

number of challenges and ethical concerns should be taken into careful consideration. Such worries 

not only influence the efficiency and trustworthiness of artificial intelligence systems but also 

provoke significant assumptions of equality, responsibility and responsible application. With the 

further development of AI, it is important to learn these issues, which will be necessary to realize AI 

in data science effectively and ethically [53]. Data quality is one of the main challenges. The quality 

of data to be used in the training and validation of the AI models is critical. The models based on the 

data can give wrong or misleading results in case the data is incomplete, inconsistent, or biased. Such 

low quality data may have a great impact on the accuracy of predictions and decisions, particularly 

in areas that are of prime importance such as healthcare sector and financial matters [54]. Thus, the 

quality and structure of datasets along with their representativeness is a key factor to successful 

integration of AI. 

Another significant ethical issue is biasness in AI systems. AI models learn using past data; therefore, 

they will inevitably recreate and multiply the existing biases that exist in the past. This may end up 

being unfair or discriminatory especially in fields such as employment, lending and the police force. 

To deal with bias, a rigorous data selection, model development transparency, and running fairness-

aware algorithms should be considered to achieve equitable outcomes [55]. There are also important 

challenges of model interpretability and transparency. Most sophisticated AI systems, particularly 

deep learning systems, are black boxes, i.e. the internal decision-making processes are not easy to 

comprehend. Such non-transparency may lead to mistrust since users may not be willing to make any 

trust with the systems they are unable to decipher [56]. Explainable AI methods should be developed 

in sensitive applications so that they offer a hint into decision-making. 

The second issue is that AI models are very expensive to compute. To train complex models, it is 
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commonly necessary to have powerful hardware, large quantities of data, and large power usage. This 

may reduce accessibility to the smaller organisations and concern environmental sustainability. To 

overcome these limitations, there is need of efficient algorithms and resource optimization strategies. 

Other ethical issues are privacy and data security [57]. The AI systems frequently demand access to 

huge quantities of personal or sensitive information, exposing the risk of a data leakage and abuse. 

To protect the user information and preserve the trust, it is necessary to take appropriate measures 

related to data protection, including encryption and anonymization [58]. 

Another problem is that of accountability. In the case of AI systems decision making it can be hard to 

identify the person to be held accountable to the consequences particularly when there are mistakes 

made. It is important to create clear directions and regulatory frameworks that can outline the sense 

of accountability and responsible use of AI technologies [59]. As artificial intelligence provides strong 

potential in data science, such difficulties and ethical concerns need to be considered to provide safe, 

fair, and efficient usage of AI. 

FURTHER FUTURE AND FUTURE RESEARCH 

The introduction of Artificial Intelligence (AI) in data science remains a fast moving phenomenon 

that introduces new trends and research topics that are defining the future of the interdisciplinary 

field. With the accelerated pace of technological progress, AI-based data science is likely to become 

more intelligent, efficient, and more accessible and provide fresh opportunities of innovation in a 

range of fields. One of the most concerning trends in the future is the evolution of automated machine 

learning, also known as AutoML [60]. The purpose of this approach is to make the construction and 

deployment of machine learning models easier by automating operations like data preprocessing, 

feature selection, model selection, and hyper parameter tuning. AutoML can also render AI-based 

data science more approachable to non-experts and less dependable on the high skill levels and can 

allow more users to gain access to data-driven insights [61]. 

The other trend is the increased attention towards explainable artificial intelligence (XAI). The need 

of transparency and interpretability- The more complicated the AI systems are, the more critical the 

need of the transparency and interpretability becomes. The future studies will focus more on the 

establishment of models which do not only offer precise forecasts but also give clear grounds on why 

they made such decisions [62]. It is especially vital in a sensitive field like healthcare, finance, and 

public policy, where it is important to know the thinking behind the decisions made and therefore 

build up trust and accountability. It is also anticipated that the implementation of AI in conjunction 

with the technologies of big data will grow [63]. With the ever-increasing amount of data, there will 

be a demand of new techniques of processing and analyzing large-scale datasets. The latest 
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developments in distributed computing, cloud-based solutions, and edge computing will be essential 

to allow real-time data analysis and decision-making. This will enable organizations to react faster to 

the changing environment and create value on data more effectively [64]. 

The association of AI with other technologies has become another direction of its development, 

including the Internet of Things (IoT), block chain, and augmented reality. Such integrations will 

produce more intelligent and interrelated systems that can be used to undertake complex tasks in real-

time. As an example, AI-driven IoT can be used to improve smart cities in terms of energy 

consumption, transportation, and population security [65]. 8Ethical AI and responsible data science 

are also becoming popular research topics in the future. There is a growing necessity to create 

schemes and principles that would guarantee justness, quality, and responsibility in AI systems. The 

focus of researchers is to minimize bias, enhance data privacy, and bring forth regulatory norms to 

control the application of AI technologies [66]. 

The development of deep learning and neural networks models will proceed, resulting in more 

efficient and powerful models. Other studies on energy-efficient AI and sustainable computing also 

start to gain traction with the environmental footprint of large-scale AI systems being questioned [67]. 

The future of AI in data science is characterized by the constant innovation and inter-disciplinary 

cooperation. Such emerging trends and research directions will not only increase the capabilities of 

data science but also make the AI technologies be developed and used in a responsible and sustainable 

way [68]. 

CONCLUSION 

This data science integration with Artificial Intelligence (AI) has changed the approach to data 

acquisition, processing, analysis, and use in different spheres. This review shows that AI can 

supplement the abilities of data science by making it more sophisticated with the inclusion of machine 

learning, deep learning, natural language processing, and computer vision. Such methods allow more 

precise forecasts, effective work with large and complicated data, and gaining valuable information 

in both structured and unstructured data. As it can be seen during the discussion, AI is a key 

component of contemporary data science processes. As a result of collecting and preprocessing data, 

developing and implementing models, AI-driven automation saves manual labor and brings efficiency 

to the overall work. Such integration not only makes the process of analysis much faster, it also leaves 

the data scientists with more high-level decision making and strategic planning. This means that 

organizations will be in a better position to use data as a valuable resource. 

The uses of AI in data science also reveal how revolutionary it is. AI-based data science solutions 

have enhanced accuracy, efficiency and personalization in fields like healthcare, finance, marketing 
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and smart systems. These applications emphasize the practical importance of AI in addressing the 

real-world issues and supporting the performance of an organization. Further, AI advantages such as 

better predictive accuracy, scalability, automation, and continuous learning strengthen its role in data 

science practice development. The implementation of AI does not run smoothly. Data quality, bias, 

model interpretability, model computational cost, and data privacy issues are challenging. The 

consideration of ethical issues, especially regarding fairness, transparency, and accountability, should 

be properly handled to make AI technologies responsible. These difficulties highlight the importance 

of powerful structures, regulatory principles, and continuous studies aimed to reduce risks and foster 

ethical AI usage. 

In the future, it is expected to keep changing as it is projected that AI in the field of data science will 

evolve. It is projected that further advances in the field will be achieved through the use of automated 

machine learning, explainable artificial intelligence, and alignment of AI with new technologies like 

the Internet of Things and cloud computing. Also, the focus on responsible innovation can be 

observed through the increased attention to ethical AI and sustainable computing. Data science with 

AI is a major step that is transforming the manner in which data is being applied in the contemporary 

world. Although difficulties may be present, the possible advantages are much more significant than 

the restrictions in case proper actions are taken. More research, innovation, and ethical deliberation 

will be necessary in making AI-driven data science as useful as possible and guaranteeing its ensuing 

beneficial effect on society. 
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