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Abstract  

Artificial Intelligence (AI) has become one of the most important sustainable technology 

tools today because it offers several advantages for teachers and students that allow them to 

improve their performance in their academic and professional activities. Through the use of 

this tool people can automate repetitive tasks and free up time for more meaningful learning. 

There are many advantages to using artificial intelligence to improve efficiency, personalize 

learning and improve teaching in higher education, but it is important to carefully consider its 

implications and use it responsibly. Additionally, artificial intelligence can have both positive 

and negative effects on teacher effectiveness. On one hand, AI can assist teachers in grading 

and assessment, freeing up time for other tasks, and providing personalized learning 

experiences. On the other hand, AI can also be a source of bias, limit the creativity and 

critical thinking skills of students, and reduce the human interaction and mentorship that is 

important in education. The impact of AI on teacher effectiveness ultimately depends on how 

it is used and integrated into the teaching and learning process. Artificial intelligence (AI) has 

the potential to greatly enhance the effectiveness of teaching. One way this can be achieved is 

through the use of AI-powered educational tools, such as personalized learning platforms that 

can adapt to the unique needs and learning styles of individual students. However, it is 

important to note that AI should be used as a tool to support teachers, not replace them. 
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Introduction 

 

The purpose of researching the role of artificial intelligence (AI) in the development of 

teacher effectiveness in higher education is to explore how AI can be used as a tool to 

personalize learning and improve the quality of education. This research seeks to detail how 

teaching and learning can be improved. It is known worldwide that AI can help teachers 

personalize education, adapting materials and teaching strategies to the individual needs and 

abilities of students. Research on this topic can provide insights into how AI can improve the 

quality of education and promote more effective learning.  

 

Research can help identify best practices and approaches for the design and development of 

AI-based educational tools. These tools may include intelligent tutoring systems, adaptive 

learning platforms, and automated assessment systems, among others. Investigating the role 

of AI in the development of these tools can drive the creation of more effective and efficient 

solutions. 

 

The introduction of AI in higher education may have implications for the interaction between 

teachers and students. Research on this topic can help to understand how AI affects the 

dynamics of teaching and how teachers can take advantage of it effectively to improve their 

performance and the relationship with students. In the course of the research, challenges and 

ethical considerations associated with the use of AI in higher education will be addressed. 

This can include issues such as data privacy, equity in access to education, algorithmic bias, 

and teacher accountability in an environment where AI plays a significant role. Research on 

these aspects can help ensure responsible and ethical use of AI in education. 

 

Artificial Intelligence for Education and Teaching 

 

The role of Artificial Intelligence (AI) in the development of teaching effectiveness is a topic 

of growing interest, particularly in the context of higher education. Here are some relevant 

issues that can be summarized on this topic: 

 

Category Description 

Personalization of Learning AI can be used to create personalized 

learning experiences by analyzing student 

data and tailoring instruction to individual 

needs. This can result in better learning 

outcomes and increased student engagement. 

 

Adaptive Learning AI-based systems can adapt to a student's 

learning style and pace, providing the 

necessary support and resources to help them 

succeed. This can lead to improved retention 

rates and better student performance 

Intelligent Tutoring Systems AI can be used to create intelligent tutoring 

systems that can provide immediate 

feedback and guidance to students. This can 

help students to learn at their own pace and 

improve their understanding of complex 

concepts.   



 

Predictive Analytics AI can analyze large amounts of data to 

predict student performance, identify at-risk 

students, and provide early interventions to 

help them succeed. 

Ethical Concerns The use of AI in education raises ethical 

concerns, such as the potential for bias in the 

algorithms used, data privacy concerns, and 

the possibility of replacing human teachers 

with machines. 

Professional Development AI can be used to enhance professional 

development for teachers, by providing 

personalized feedback and resources to help 

them improve their teaching practices. 

  

Table #1. Categories of activities to develop with AI 

 

Overall, AI has the potential to revolutionize teaching and learning in higher education. 

However, it is important to address ethical concerns and ensure that the technology is used in 

a responsible and effective manner. The personalization of learning through artificial 

intelligence is developed through the collection and analysis of data about the performance 

and user preferences in a learning environment. First, data is collected from multiple sources, 

such as test results, online interactions, and teacher feedback. This data is then used to create 

an individualized learning profile for each student. 

 

Artificial intelligence algorithms are then used to analyze the data and determine patterns and 

trends in student performance. Algorithms can identify areas of strength and weakness, and 

recommend learning activities and resources to help the student improve in specific areas. In 

addition, artificial intelligence systems can adapt the pace and level of difficulty of learning 

activities based on the student's level of skill and understanding.  (Renz, 2020) This allows 

each student to learn at her own pace and level, which can increase the effectiveness of 

learning. It is relevant to mention that the personalization of learning through artificial 

intelligence involves the collection and analysis of data to create individualized learning 

profiles, and the use of algorithms to adapt learning resources and activities to the needs and 

preferences of each student. 

 

Through personalized teaching methodologies, adaptive learning is emerging because 

through artificial intelligence it will be developed using machine learning algorithms and data 

analysis techniques to adapt the learning experience to the individual needs and preferences 

of each student. The first step to adaptive learning is the collection of data from multiple 

sources, such as test results, online activities, interactions with teachers, and student behavior. 

This data is used to create a learning profile for each student. 

 

In developing these activities, data analysis techniques, such as data mining and machine 

learning, will be used to analyze the data collected. Machine learning algorithms can identify 

patterns and trends in data and provide valuable insight into student performance. Once the 

information has been collected and analyzed, it is used to personalize the student's learning 

experience. For example, learning materials can be adapted to make them easier or more 

challenging, depending on the student's ability level. The pace of learning can also be adapted 

to suit the student's level of understanding. 



 

AI can also be used to monitor student progress and provide feedback in real time. For 

example, personalized messages can be sent that motivate the student and guide them on their 

learning path. In short, adaptive learning through artificial intelligence involves data 

collection and analysis, tailoring of the learning experience, and real-time monitoring and 

feedback to improve student learning. 

 

Over the course of the next few years, not too distant, intelligent tutoring systems will begin 

to use artificial intelligence to provide personalized feedback and guidance to students. In 

case a teacher wishes to use artificial intelligence to create an intelligent tutoring system, it is 

important to start from the identification of the student's needs (Russel, 2010). It should be 

emphasized that it is important to understand the needs of the student. This can be done by 

collecting data from multiple sources, such as responses to tests and quizzes, performance in 

learning activities, and feedback from teachers. 

 

Once the data has been collected, machine learning algorithms can be used to create a user 

model that represents the student's needs and preferences. This model will be used to 

personalize the student's learning experience. Using the user model, recommendation 

algorithms can be developed to suggest learning resources and activities that fit the learner's 

needs (Vij, 2020). For example, if the student is having difficulty understanding a particular 

concept, the system may recommend specific videos or exercises that focus on that concept. 

 

Smart tutoring systems can also provide personalized feedback to the student. This can be 

done by using natural language processing algorithms to analyze student responses and 

provide detailed feedback on performance and errors. Once the system is up and running, it is 

important to monitor student performance and adjust the system accordingly. This can be 

done through continuous data collection and feedback from teachers and students themselves. 

To develop an intelligent tutoring system through artificial intelligence, it is important to 

identify student needs, create a user model, develop a recommendation system, incorporate 

personalized feedback, and continuously monitor and adjust the system. 

 

All these aspects allow us to identify the large amount of data that can be handled through the 

use of artificial intelligence tools. Another relevant aspect is the predictive analysis of student 

performance in the area of education that can be performed using artificial intelligence 

techniques. To do this, supervised machine learning algorithms can be used, which are 

capable of analyzing large amounts of student data, such as their grades, attendance, class 

behavior, among others, to predict their future performance (Roll, 2016). To carry out a 

predictive analysis of student performance in the area of education, it is considered that the 

data of the students of interest should be collected, which includes their academic history, 

attendance, demographic information, among others. 

 

At the same time, it is important to carry out data cleaning and transformation tasks, such as 

eliminating missing values, transforming categorical variables into numeric ones, among 

others. Therefore, select a set of relevant characteristics to predict student performance. This 

can be done using automatic feature selection techniques such as principal component 

analysis (PCA) or decision tree-based feature selection. 

 

 

 

 

 



 

Artificial Intelligence in Higher Education: Benefits and Ethics 

 

Different areas of knowledge have been adapting the use of artificial intelligence in their 

activities. However, it is important to mention certain ethical concerns that arise in its use. 

The use of artificial intelligence (AI) in education can raise various ethical concerns, 

particularly regarding data privacy and the potential replacement of human teachers by 

machines. Finally, artificial intelligence (AI) can be used for the professional development of 

teachers in education in various ways. AI can be used to analyze teacher performance data, 

such as teacher grades, feedback, and student evaluations, to identify areas where teachers 

need to improve, and to provide personalized feedback for professional development. 

 

AI-powered online learning platforms can provide teachers with access to courses and 

learning resources tailored to their needs and professional development goals. These 

resources may include tutorials, guides, assessments, teaching materials, among others. 

Therefore, it can also be used to customize teaching models to the needs and preferences of 

teachers, taking into account their teaching style, skills and previous experiences. 

Importantly, the use of AI for teacher professional development must be guided by an ethical 

approach, and ensure that the privacy of teacher and student data is adequately protected 

(Yang, 2012) .Furthermore, AI should not be a substitute for personalized interaction and 

feedback provided by other teachers and mentors. An important aspect to consider before 

making use of artificial intelligence tools is that the teacher who is going to start carrying out 

tasks based on the use of these tools must know in depth how to use them out of ethics and 

professionalism. 

 

As a first point, it is important to identify suitable areas in which teachers can determine the 

specific areas where AI can add value to teaching and learning. This could include 

personalized learning, adaptive assessment, intelligent tutoring, data analysis, or automated 

grading. Assess the needs and goals of your students and identify the areas where AI can 

enhance their learning experience. The action of choosing appropriate AI Tools allows to put 

in practice research and evaluate different AI tools and platforms available for education. 

Consider factors such as functionality, ease of use, compatibility with existing systems, data 

privacy and security, and vendor reputation. Select tools that align with your teaching 

objectives and provide a user-friendly experience for both teachers and students. 

 

Begin by introducing AI tools in a targeted and controlled manner. In this regard it is 

important to implement them in specific areas or subjects where you believe they can have a 

significant impact. Starting small allows you to evaluate their effectiveness, assess student 

feedback, and make necessary adjustments before scaling up their usage. And all these 

aspects go hand in hand with the training of the work staff. It's totally important to offer 

training sessions or resources to help teachers and students understand how to effectively use 

the AI tools. This includes demonstrating the features, explaining the benefits, and addressing 

any concerns or questions. Ongoing support and access to technical assistance will encourage 

successful adoption and implementation. 

 

Promote Ethical Use of AI is totally important in terms of educate students about the ethical 

considerations surrounding AI and the responsible use of technology. Discuss topics such as 

data privacy, algorithmic bias, and the importance of human oversight in decision-making 

processes. Encourage critical thinking and ethical discussions related to AI applications. It is 

considered important to remember that while AI tools can offer significant benefits, they are 

not meant to replace human teachers (Cukurova, 2018). The role of the educator remains 



 

crucial in creating a supportive learning environment, facilitating discussions, and providing 

guidance to students. AI tools should be seen as complementary resources that enhance 

teaching effectiveness and personalize learning experiences.  

 

AI in Online Learning 

 

The role of artificial intelligence (AI) in online classes for students has the potential to greatly 

enhance the learning experience. AI technology can be utilized in various ways to support 

and augment traditional teaching methods, providing students with personalized and adaptive 

learning opportunities. One significant advantage of incorporating AI into online classes is its 

ability to provide individualized learning experiences. With AI algorithms, educational 

platforms can analyze vast amounts of data on student performance, learning styles, and 

preferences. This information can then be used to tailor the content and pace of instruction to 

suit each student's needs. By adapting to their unique requirements, AI can help students 

grasp concepts more effectively and progress at their own pace, maximizing their learning 

potential. 

 

Moreover, AI-powered chatbots and virtual assistants can offer real-time assistance to 

students during online classes. These intelligent systems can answer questions, provide 

clarifications, and offer additional resources to supplement the material being taught  

(Aggarwal, 2018). This instant feedback and support can foster a more interactive and 

engaging learning environment, even in remote settings. Students can receive immediate 

guidance and overcome obstacles more efficiently, promoting a sense of independence and 

self-directed learning. 

 

Furthermore, AI can assist teachers in evaluating student performance and providing 

feedback. Automated grading systems can analyze assignments, quizzes, and exams, saving 

teachers valuable time and allowing them to focus on providing more personalized feedback. 

Additionally, AI algorithms can detect patterns in student performance, helping identify areas 

of improvement and allowing teachers to offer targeted interventions to struggling students. 

 

However, it's crucial to acknowledge the potential limitations and ethical considerations of 

AI in online classes. Privacy concerns, data security, and the potential for algorithmic biases 

need to be carefully addressed. AI should complement human instruction rather than 

replacing it entirely, as human interaction and guidance remain vital for fostering critical 

thinking, creativity, and social-emotional development. The following table shows different 

aspects of interaction to consider compared to traditional online learning and online learning 

with artificial intelligence tools. 

 

 

 

 

 

 

 

 

 



 

Aspect of 

Interaction 

Traditional Online 

Learning 

AI-Enhanced Online Learning 

Personalization Limited personalization 

options due to large 

class sizes and limited 

instructor capacity. 

AI algorithms can analyze learner data and 

provide personalized recommendations, 

adaptive assessments, and tailored feedback 

to individual learners. Instructors can also 

receive insights on learners' strengths and 

weaknesses, enabling more targeted 

interventions. 

Feedback and 

Assessment 

Delayed feedback due 

to manual grading 

processes. 

AI-powered systems can provide instant 

feedback on assignments, quizzes, and 

exams, allowing learners to receive 

immediate insights and make necessary 

improvements. Additionally, AI algorithms 

can assess and analyze learners' progress 

more efficiently, providing instructors with 

actionable data for targeted interventions. 

Virtual Assistants Lack of immediate 

support and guidance 

outside of scheduled 

instructor availability. 

AI-powered virtual assistants can be 

available 24/7 to answer learner questions, 

provide explanations, and offer guidance. 

Learners can receive instant assistance, 

reducing dependency on instructor 

availability and enhancing their learning 

experience. 

Intelligent 

Tutoring Systems 

Absence of personalized 

tutoring and adaptive 

learning experiences. 

AI-driven intelligent tutoring systems can 

adapt to individual learners' needs, 

providing personalized instruction, adaptive 

content delivery, and customized learning 

pathways. These systems can identify 

knowledge gaps and provide targeted 

remediation, improving learner outcomes. 



 

Natural Language 

Processing 

Limited ability to 

analyze and understand 

learners' written 

responses and provide 

relevant feedback. 

AI algorithms powered by natural language 

processing can analyze learners' written 

responses, identify patterns, provide 

constructive feedback, and even engage in 

automated discussions. This enhances the 

quality of interactions and promotes deeper 

learning. 

Data Analytics Limited insights into 

learners' progress and 

engagement patterns. 

AI-based data analytics can track learners' 

progress, engagement, and performance 

metrics in real-time. Instructors can identify 

struggling learners, recognize patterns, and 

adjust instructional strategies accordingly, 

leading to more effective interventions and 

improved learning outcomes. 

Content 

Recommendation 

Generic course 

materials that may not 

cater to learners' 

specific interests and 

needs. 

AI algorithms can analyze learners' 

preferences, behavior, and performance data 

to recommend relevant and personalized 

learning resources, such as articles, videos, 

and supplementary materials. This enhances 

learner engagement and motivation. 

Accessibility and 

Inclusion 

Challenges in catering 

to diverse learning 

needs and 

accommodating 

disabilities. 

AI technologies can offer accessibility 

features such as real-time closed captioning, 

text-to-speech conversion, and adaptive 

interfaces to support learners with 

disabilities. These technologies promote 

inclusivity and provide equal learning 

opportunities. 

Table #2. Aspects of Interaction 

 

In conclusion, the participation of artificial intelligence in online classes holds immense 

promise for enhancing the learning experience. By leveraging AI technology, students can 

benefit from personalized instruction, instant feedback, and individualized support. However, 

it is important to strike a balance and ensure that AI is used responsibly, in conjunction with 

human teachers, to create a holistic and effective educational environment. 

 



 

The present research, through the information provided, raises awareness about the 

importance of generating professionals in the area of big data and data sciences. At present 

and in the short term, it is the professionals in the area of programming and tics who will 

become the most demanded in different markets of the world because they are the ones who, 

through their knowledge, allow us to make use of capable platforms to store and manage 

information. in a more flexible and dynamic way. However there are several areas of 

knowledge where artificial intelligence (AI) tools can leverage their capabilities more 

effectively: 

 

In-demand Careers Description 

Data Analysis and Pattern Recognition AI excels at processing and analyzing vast 

amounts of data. It can identify patterns, 

trends, and correlations that might not be 

immediately apparent to humans. This ability 

makes AI particularly valuable in fields 

where large datasets are available, such as 

finance, healthcare, marketing, and scientific 

research. 

 

Natural Language Processing (NLP) NLP is an area of AI that focuses on 

understanding and generating human 

language. AI-powered NLP tools can process 

and analyze written or spoken language, 

enabling applications like machine 

translation, sentiment analysis, chatbots, and 

virtual assistants. NLP is beneficial in fields 

like customer service, content generation, 

language learning, and text analysis. 

 

Image and Video Recognition AI algorithms can analyze and interpret 

visual data, making them useful in image and 

video recognition tasks. AI-powered tools 

can identify objects, faces, emotions, and 

scenes, enabling applications like facial 

recognition, object detection, autonomous 

vehicles, and surveillance systems. Industries 

such as retail, security, healthcare, and 

manufacturing can benefit from these 

capabilities. 

 

Recommendation Systems AI-based recommendation systems can 

analyze user preferences, behavior, and 

historical data to make personalized 

recommendations. This is widely used in e-

commerce platforms, streaming services, 

social media, and content platforms to 

suggest products, movies, music, articles, 

and more. Recommendation systems 

leverage AI's ability to understand user 

preferences and make tailored suggestions. 



 

Predictive Analytics AI can leverage historical data and machine 

learning algorithms to make predictions and 

forecasts. This is useful in various domains, 

such as finance, weather forecasting, supply 

chain management, and sales forecasting. AI 

tools can identify trends, anomalies, and 

make predictions based on patterns found in 

data. 

 

Table #3. The 7 Most In-demand Data Science Careers 

 

While AI can be applied to various fields, its impact and effectiveness depend on the 

availability and quality of data, the complexity of the task, and the domain-specific 

knowledge required. Each field may have its unique challenges and opportunities where AI 

can make a significant impact. 

 

In my opinion, it is vital for individuals to develop knowledge in big data and data science 

due to the transformative impact these fields have on our society. The exponential growth of 

data in various industries presents immense opportunities for innovation and problem-

solving. By acquiring expertise in big data and data science, individuals can unlock the 

potential of this wealth of information and extract meaningful insights that drive decision-

making and foster growth. In an increasingly data-driven world, those with proficiency in 

these fields gain a competitive advantage in the job market and contribute to advancements 

across sectors. Moreover, the interdisciplinary nature of big data and data science promotes 

collaboration, allowing individuals to bridge gaps between technical expertise and domain-

specific knowledge, leading to more effective solutions to complex challenges.  

 

By developing knowledge in big data and data science, individuals demonstrate a 

commitment to lifelong learning, adaptability, and staying at the forefront of technological 

advancements. Ultimately, fostering a broader base of individuals with expertise in big data 

and data science empowers our society to address critical issues, drive innovation, and create 

positive societal impact. 

 

Conclusion 

 

There are several important characteristics to consider regarding the role of artificial 

intelligence (AI) in the development of teacher effectiveness in higher education. Firstly, AI 

should be viewed as a tool that complements and supports teachers, rather than replacing 

them. While AI can automate certain tasks and provide personalized feedback, the human 

element of teaching, such as building relationships, understanding individual student needs, 

and providing mentorship, remains crucial for effective education. 

 

Secondly, AI should prioritize personalization and adaptability. Every student has unique 

learning styles, abilities, and preferences, and AI can play a significant role in tailoring 

educational experiences to meet these individual needs. By leveraging AI-powered 

algorithms and data analytics, teachers can gain insights into students' strengths, weaknesses, 

and progress, allowing for personalized instruction, targeted interventions, and adaptive 

learning pathways. 

 



 

Another critical characteristic is transparency and explainability. AI algorithms should be 

designed in a way that is transparent and understandable to teachers. It is essential for 

educators to have insights into how AI systems make recommendations, provide feedback, or 

assess student performance. This transparency enables teachers to effectively interpret and 

utilize AI-generated insights, fostering trust and informed decision-making. 

 

Furthermore, ongoing professional development and training are crucial. To fully harness the 

potential of AI, teachers need opportunities to develop the necessary skills and knowledge to 

effectively integrate AI tools into their teaching practices. Continuous training programs 

should be provided to enhance teachers' AI literacy, enabling them to leverage AI tools 

appropriately and make informed decisions about their implementation in the classroom. 

 

Ethical considerations are also paramount. As AI becomes more prevalent in education, it is 

important to ensure student privacy, data security, and fairness in the use of AI technologies. 

Teachers should be aware of the ethical implications of AI in education and be actively 

involved in defining policies and guidelines for its responsible use. 

 

Lastly, collaboration and partnership between AI developers and educators are crucial. 

Effective integration of AI in higher education requires close collaboration between 

technologists and educators. Teachers should actively participate in the development and 

evaluation of AI tools, providing valuable insights and feedback based on their practical 

experiences. This collaborative approach ensures that AI technologies are aligned with the 

specific needs and goals of higher education institutions and contribute to enhancing teacher 

effectiveness and student learning outcomes. 

 

In conclusion, the role of AI in the development of teacher effectiveness in higher education 

should prioritize teacher support, personalization, transparency, ongoing professional 

development, ethical considerations, and collaboration. By embracing these characteristics, 

AI can be a valuable tool in empowering teachers, enhancing their instructional practices, and 

ultimately improving the quality of education in higher education settings. 
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