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Abstract
The purpose of this article is to study the impact of artificial intelligence on the pedagogical relationship between professors and students in a university institution. To do this, we will start by defining the key concepts: the educational relationship, artificial intelligence, its importance and its applications, the impacts of artificial intelligence (AI) on teaching, on learning and on the evaluation of students . A literature review  , consulting books, articles, studies, conferences on the educational relationship between students and teachers and artificial intelligence within the university shows us that AI  has many advantages but also some disadvantages which should not be neglected.
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ملخص
الهدف من هذا آلمقال هودراسة اثر الذكاء الاصطناعي  على العلاقة البيداغوجية بين الاساتذة والطلبة في المؤسسة الجامعية. لذلك توجب علينا تحديد المفاهيم الأساسية التالية: العلاقة البيداغوجية، الذكاء الاصطناعي ٬أهميته وتطبيقاته، تأثيرات الذكاء الاصطناعي على التدريس والتعلم وتقييم الطلاب.
مطالعةالأدبيات والكتب الاستشارية والمقالات والدراسات حول العلاقة البيداغوجية بين الطلاب والمعلمين والذكاء الاصطناعي داخل الجامعة تبين لنا أن الذكاء الاصطناعي له العديد من المزايا ولكن أيضًا بعض العيوب التي لا ينبغي إهمالها.
الكلمات المفتاحية
العلاقة البيداغوجية بين الاساتذة والطلبة، الذكاء الاصطناعي، تأثير الذكاء الاصطناعي على التدريس، تأثير الذكاء الاصطناعي على التعلم، تأثير الذكاء الاصطناعي على تقييم الطلاب
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Introduction 
The educational relationship between teachers and students is a fundamental aspect of higher education, characterized by communication, guidance, and knowledge transmission. Traditionally, this relationship revolves around personalized interactions, mentorship, and support to foster students academic growth and development.
Artificial Intelligence (AI) has rapidly revolutionized the way we live, work, and learn. In the realm of education, AI is playing an increasingly important role in transforming traditional methods of student assessment in higher education. By utilizing advanced algorithms and machine learning techniques, AI has the potential to provide more accurate, efficient, and personalized evaluations of student learning and performance.
With the integration of artificial intelligence (AI) in the university setting, the dynamics of this relationship are evolving. AI technologies can provide personalized learning experiences, real-time feedback, and data-driven insights to enhance teaching and learning processes. However, the introduction of AI raises questions about the potential impact on the teacher-student relationship and the role of educators in a technologically driven educational environment.
The importance of understanding this evolving relationship lies in ensuring that AI complements rather than replaces human interaction in education. The objectives of incorporating AI in the university setting should aim to enhance teaching effectiveness, optimize learning outcomes, and support personalized educational experiences while preserving the essential elements of the teacher-student relationship, such as empathy, critical thinking, and communication skills.
By exploring the potential benefits and challenges of integrating AI into higher education, educators can leverage technology to create a more student-centered learning environment while maintaining the integral role of teachers as facilitators of knowledge and mentors in the educational journey.
The purpose of this article is to study the impact of artificial intelligence on the pedagogical relationship between professors and students in a university institution.
What are the impacts of AI on the pedagogical relationship between teachers and students at the university? 
What is its impact on  learning?
What is its impact on teaching? 
and its impact on assessment?
What are the case studies on these aspects of the educational relationship between teachers and students in higher education?
First, let us define the key concepts used in this paper: the relationship between teachers and students, artificial intelligence. This, in order to demonstrate the impact of artificial intelligence on the educational relationship between teachers and students in higher education.
The last part will be devoted to showing the advantages of AI but also its disadvantages.
Section 1: The educational relationship
Before proposing a definition of the educational relationship, we think it is necessary to distinguish between the educational relationship in the broad sense and in the restricted sense (Benhassine, et al., 2007): 
A-First definition
1- In the broad sense, it is the entire process of learning, acquisition and of assimilation of scientific knowledge, practical knowledge and know-how in the different training cycles of the country, the final result of which is to insert the citizen into the social division of labor, so that he becomes an active element of the development of social productive forces. 
2-In the restricted sense, the educational relationship is the process of acquisition, appropriation, assimilation of specialized scientific knowledge transmitted by the collective teacher to the collective student within the framework of a cycle of university studies, the program of which is set by the university institution which welcomes these teachers and students.
In the remainder of this presentation, we will only deal with this “segment”, made even more restricted.
B-Second definition (Singly, 2005) : The educational relationship between teachers and students in the university context refers to the dynamic and mutually influential interaction that develops between teachers and students throughout the teaching and learning process. This relationship is characterized by the transmission of knowledge, communication, educational support and support for students in their academic journey.
C-Third definition (Ahmed., 2020) The relationship between teachers and students within the university refers to the dynamic and reciprocal interaction that develops during the process of teaching and learning. It encompasses the communication, guidance, and mentoring provided by teachers to support students' academic growth and development.
These definitions explore the various dimensions of the pedagogical   relationship between teachers and students, more precisely  the impact on learning, the impact on teaching and on  assessment. They permit to  understanding  and strengthening the teacher-student relationship in the university setting before introduced AI.
Section 2: Artificial Intelligence (AI)
A-Definition (Duggal, 2024)   AI provides a computer program the ability to think and learn on its own. It is a simulation of human intelligence (hence, artificial) into machines to do things that we would normally rely on humans. This technological marvel extends beyond mere automation, incorporating a broad spectrum of AI skills - abilities that enable machines to understand, reason, learn, and interact in a human-like manner. There are three main types of AI based on its capabilities - weak AI, strong AI, and super AI.
Weak AI - Focuses on one task and cannot perform beyond its limitations (common in our daily lives)
Strong AI - Can understand and learn any intellectual task that a human being can (researchers are striving to reach strong AI)
Super AI - Surpasses human intelligence and can perform any task better than a human (still a concept)
B-importance of AI 
AI is important for several reasons (Reilly, 2020),

-Automation: AI technologies can automate repetitive and mundane tasks, freeing up human workers to focus on more complex and creative work.[footnoteRef:3]  [3:  This can increase productivity and efficiency in various industries.
] 

-Decision-making: AI systems can analyze large amounts of data and make data-driven decisions with speed and accuracy. [footnoteRef:4] [4:  This can assist in complex decision-making processes, such as predicting outcomes, identifying patterns, and optimizing strategies.
] 

-Personalization: AI enables personalized experiences by tailoring recommendations, services, and products to individual preferences and needs.[footnoteRef:5]  [5:  This can enhance customer satisfaction and engagement.
] 

-Problem-solving: AI algorithms can tackle complex problems that may be challenging for humans, such as analyzing vast amounts of data, identifying patterns, and making predictions.[footnoteRef:6]  [6:  This can lead to breakthroughs in fields like healthcare, finance, climate science, and more.
] 

-Enhancing tasks: AI can enhance human capabilities in various domains by providing intelligent assistance and augmenting skills.[footnoteRef:7]  [7:  For example, AI-powered language translation tools can help overcome language barriers.
] 

-Safety and security: AI can aid in detecting and preventing fraudulent activities, cyber threats, and potential risks in various domains.[footnoteRef:8] [8:  It can also contribute to the development of autonomous systems that improve safety in areas like transportation and manufacturing] 

-Exploration and discovery: AI technologies can assist in scientific research, exploration, and discovery by analyzing large datasets, conducting simulations, and assisting in data interpretation.

 AI has the potential to revolutionize industries, transform everyday lives, and contribute to societal progress by unlocking new possibilities and providing intelligent solutions to complex challenges. 

C-History of artificial intelligence (AI) (Stuart, et al., 2016) 
The history of artificial intelligence (AI)  dates back to the mid-20th century, with the development of early AI concepts and the founding of the field of AI as a formal discipline. The term "artificial intelligence" was coined in 1956 at the Dartmouth Conference, where researchers first discussed the possibility of creating machines that could replicate human intelligence. Over the decades, AI research has evolved, leading to significant breakthroughs in areas such as machine learning, neural networks, natural language processing, and robotics. Today, AI technologies play a crucial role in various fields, including healthcare, finance, transportation, and education, transforming industries and shaping our daily lives.
D-Applications of AI (Marr, 2019)
AI has a wide range of applications across various industries and domains. Here are some major applications of AI:
Healthcare: AI is used in medical imaging for accurate diagnoses, drug discovery, personalized medicine, virtual nursing assistants, and patient monitoring.[footnoteRef:9]  [9:  It aids in disease prediction, treatment optimization, and drug development.
] 

Finance: AI is used for fraud detection, algorithmic trading, credit scoring, customer service chatbots, and risk assessment.[footnoteRef:10]  [10:  It enhances financial decision-making, improves efficiency, and detects anomalies in transactions.
] 

Transportation: AI is utilized in autonomous vehicles, traffic management systems, route optimization, predictive maintenance, and driver assistance systems.[footnoteRef:11]  [11:  It aims to improve safety, reduce congestion, and enhance efficiency in transportation.
] 

Customer Service: AI-powered chatbots and virtual assistants automate customer interactions, handle inquiries, provide personalized recommendations, and improve customer experience.[footnoteRef:12]  [12:  Natural language processing enables realistic human-like interactions.] 

Gaming: AI is used in game development to create intelligent opponents, improve character behaviors, and enhance gaming experiences.[footnoteRef:13]  [13:  It enables procedural content generation, realistic simulations, and adaptive gameplay.
] 

Cybersecurity: AI aids in detecting and preventing cyber threats, analyzing network traffic for anomalies, identifying vulnerabilities, and developing intelligent intrusion detection systems.[footnoteRef:14]  [14:  It improves the detection and response capabilities of security systems.
] 

Education: AI enhances personalized learning experiences, provides adaptive tutoring, automates administrative tasks, and aids in curriculum development.[footnoteRef:15]  [15:  It enables personalized assessment, intelligent content recommendation, and virtual teaching assistants.
] 

These are just a few examples of the many applications of AI across different sectors. AI is  utilized in various industries and sectors, such as healthcare, finance, gaming,  transportation and education .The potential of AI is vast, and its applications continue to expand and evolve as technology advances. It is transforming different fields and revolutionizing the way we live and work  as we will see in the following section devoted to examining the impact of artificial intelligence on learning, teaching and assessment of students at university.



Section 3: The impact of artificial intelligence (AI) on the relationship between teachers and students
A-The impact of artificial intelligence (AI) on teaching
a-Definition (Craig, et al., 2019) 
The impact of artificial intelligence (AI) on teaching refers to the influence and effects of AI technologies on instructional practices, pedagogical approaches, teacher-student interactions, and professional development for educators. AI can support teachers in lesson planning, providing personalized learning experiences, assessing student progress, and offering data-driven insights to enhance teaching strategies. It can streamline administrative tasks, facilitate adaptive learning, and empower educators to adopt innovative teaching methods that cater to the diverse needs of students.
It is important to emphasize the implications of artificial intelligence in education and learning, with a focus on the future of teaching. AI technologies can transform teaching practices, empower educators, and improve student outcomes. 

b-A case of study: AI-Powered Virtual Teaching Assistant (Garcia, et al., 2022)
An innovative case study showcasing the impact of AI on teaching is the use of AI-powered virtual teaching assistants in higher education. Virtual teaching assistants, such as chatbots and virtual tutors, are being implemented in universities to support professors in delivering engaging and personalized learning experiences to students.
One such example is the case of Georgia State University, which implemented a virtual teaching assistant called 'Pounce' to assist faculty members in their online courses. Pounce is an AI-powered chatbot that can provide students with instant answers to common questions, assist in course navigation, and offer personalized feedback on assignments.
A study conducted by researchers at the university evaluated the effectiveness of Pounce in improving student engagement and performance. The study found that students who interacted with Pounce reported higher levels of satisfaction with the course materials and appreciated the instant support provided by the virtual teaching assistant.
Furthermore, Pounce was able to monitor students' progress in real-time and identify areas where students were struggling. The virtual assistant could provide targeted resources, feedback, and interventions to help students overcome challenges and improve their learning outcomes.

The AI algorithms powering Pounce also analyzed student interactions with the virtual assistant to identify trends and patterns in student behavior. This data was used to continuously improve the effectiveness of the chatbot and tailor its responses to better meet student needs.
By leveraging AI-powered virtual teaching assistants like Pounce, faculty members were able to focus on higher-order teaching tasks such as facilitating discussions, mentoring students, and designing engaging learning activities. The virtual assistant handled routine inquiries and administrative tasks, freeing up instructors' time to provide more personalized support and guidance to students.
The case study of Georgia State University demonstrates the positive impact of AI on teaching by augmenting instructors capabilities, enhancing student engagement, and providing personalized support to students. Virtual teaching assistants powered by AI have the potential to revolutionize the educational landscape and create more effective and interactive learning experiences for students. 
B-The impact of artificial intelligence (AI) on learning 
a-Definition (Karpaty, 2018):
The impact of artificial intelligence (AI) on learning refers to the influence and effects of AI technologies on the educational processes, methods, and outcomes. AI can enhance learning experiences, personalize education, automate administrative tasks, provide adaptive learning tools, analyze student data for insights, and facilitate assessments. It can revolutionize the way knowledge is acquired, taught, and assessed in various educational settings.

b- A case of study on  the impact of AI on learning
The impact of AI on learning can be significant and transformative.
This is a case study illustrating the positive impact of AI in education: Adaptive Learning Platforms (Bacher-Hicks, et al., 2019)
Adaptive learning platforms powered by AI algorithms have been shown to enhance student learning outcomes. One example is the case of DreamBox Learning, an adaptive math learning platform used in elementary schools.
In a study conducted by the Harvard Center for Education Policy Research, researchers assessed the impact of DreamBox Learning on student achievement. The study involved nearly 3,000 students from 48 schools across three states in the United States.

The findings showed that students who used DreamBox Learning for an average of 30 minutes per week made substantial gains in math achievement compared to students who did not use the platform. The gains were particularly significant for students who started with lower levels of math proficiency. The study concluded that the adaptive technology, which tailors instruction to individual student needs, helped bridge gaps and improve learning outcomes.
The AI algorithms in adaptive learning platforms analyze students responses and provide personalized recommendations and feedback to guide their learning path. This personalized approach helps students progress at their own pace, ensuring they receive targeted support and challenging tasks suited to their abilities.
Furthermore, adaptive learning platforms can reduce teacher workload by automating tasks like grading and providing real-time insights on student progress. This allows teachers to focus on providing personalized instruction and addressing individual student needs.
Another benefit of AI in adaptive learning is its ability to provide immediate and actionable feedback. AI algorithms can analyze student performance data and identify areas where students are struggling in real-time. Teachers can use this information to intervene and provide targeted interventions to support student learning.
The case study demonstrates that AI-powered adaptive learning platforms can enhance student achievement and provide personalized learning experiences. By leveraging AI, educators can more effectively meet the needs of individual students and create an engaging and dynamic learning environment.
 However, it is crucial to ensure that the algorithms and data used in AI systems are unbiased and ethically sound to ensure equitable educational opportunities for all students. 
C- The impact of artificial intelligence (AI) on assessment
a- Definition
In higher education settings, student assessment is a critical component of the learning process. It helps educators understand the progress and capabilities of students, identify areas for improvement, and make informed decisions about teaching strategies and interventions. However, traditional assessment methods such as exams, essays, and presentations are often time-consuming, subjective, and prone to bias.
AI technologies offer a promising solution to these challenges by enabling the automation of assessment processes and the analysis of large volumes of student data. By leveraging AI-based tools, educators can gain valuable insights into student performance, engagement, and learning outcomes in real-time. 
c-A case of study on the impact of artificial intelligence (AI) on assessment
-One interesting case study on the impact of AI on assessment is how AI is being utilized in the college admissions process. Traditionally, college admissions officers would review each application manually, which was a time-consuming process. However, with the advancement of AI technology, some colleges are now using AI systems to assist in the admissions process.
One example of this is Georgia Tech (Watson, et al., 2016), which uses an AI system called Jill Watson to help answer student questions and provide feedback on assignments. This has allowed the admissions team to focus on other aspects of the application review process, ultimately streamlining the process and potentially reducing bias in the decision-making process.
Some colleges are turning to AI to assess non-traditional forms of assessment, such as video interviews or coding challenges. These AI systems can analyze the content and context of the responses, providing insights into a candidate's skills and abilities that may not be captured through traditional methods.
- An other case study that illustrates the impact of AI on assessment at the university level is the use of AI-powered grading systems for essays and exams.
Some universities have implemented AI algorithms that can automatically grade written assignments, such as essays and short-answer questions. These systems use natural language processing and machine learning techniques to analyze the content, structure, and quality of student responses and assign a grade accordingly.
By using AI for grading, universities can streamline the assessment process, provide faster feedback to students, and ensure more consistent and objective grading across different instructors. This can help reduce the burden on teachers and improve the efficiency of the assessment process.
One example of this is the use of Turnitin (Burstein, et al., 2006), a popular plagiarism detection software that also offers AI-powered grading capabilities. Turnitin's AI can analyze student writing for grammar, style, and content, providing detailed feedback and suggestions for improvement.
The use of AI in assessment at the university level can lead to more efficient and accurate grading, faster feedback for students, and a more standardized evaluation process. It showcases how AI technology can enhance the assessment process and improve the overall learning experience for students at universities.

Section 4: Benefits , advantages and legislation concerning the use of AI  in  higher education 
 A- Benefits  of AI  in higher education (Selwyn, et al., 2019)
Using AI in education presents benefits especially, 
1. The Personalization of learning: AI helps deliver education tailored to the individual needs of students, providing personalized learning experiences that promote understanding and knowledge retention. 
2. Improved teaching efficiency: AI tools can automate some administrative and assessment tasks, allowing teachers to spend more time teaching and interacting with students. 
3. Access to expertise: AI systems can provide access to high-quality educational resources and experts in various fields, thereby expanding students' learning opportunities beyond the physical limits of the university. 4. Predicting Student Performance: AI can analyze student data to identify trends and predictors of academic success, allowing teachers to proactively intervene to support struggling students. 
B-disadvantages of AI
There are several disadvantages regarding the use of artificial intelligence in higher education espacially (Hodouin, et al., 2019): 
-Dehumanization: Excessive use of AI can lead to dehumanization of teaching by removing direct interaction between students and teachers.
- Algorithmic biases: AI algorithms can be biased due to the data they are trained on, which can lead to incorrect or discriminatory results.
- Job Loss: AI automation of tasks may result in job loss for teachers and administrative staff, thereby threatening job stability. 
-Technology dependence: Over-reliance on AI can leave educational institutions vulnerable to technical failures, cyberattacks, and other technology-related issues. 
-High costs: Setting up and maintaining AI systems in higher education can be expensive, which may limit access to these technologies for some institutions. 
-Data protection: The use of AI in higher education raises data protection and privacy concerns, particularly regarding the collection and use of student data.
-No Creativity (Duggal, 2024) A big disadvantage of AI is that it cannot learn to think outside the box. AI is capable of learning over time with pre-fed data and past experiences, but cannot be creative in its approach. A classic example is the bot Quill who can write Forbes earning reports. These reports only contain data and facts already provided to the bot. Although it is impressive that a bot can write an article on its own, it lacks the human touch present in other Forbes articles. 
-Make Humans Lazy (Duggal, 2024) AI applications automate the majority of tedious and repetitive tasks. Since we do not have to memorize things or solve puzzles to get the job done, we tend to use our brains less and less. This addiction to AI can cause problems to future generations.
-No Ethics (Duggal, 2024):Ethics and morality are important human features that can be difficult to incorporate into an AI. The rapid progress of AI has raised a number of concerns that one day, AI will grow uncontrollably, and eventually wipe out humanity. This moment is referred to as the AI singularity.
-Emotionless (Duggal, 2024) since early childhood, we have been taught that neither computers nor other machines have feelings. Humans function as a team, and team management is essential for achieving goals. However, there is no denying that robots are superior to humans when functioning effectively, but it is also true that human connections, which form the basis of teams, cannot be replaced by computers.
-Teacher training needs: Successful integration of AI in education requires adequate training of teachers so that they can effectively use the available tools and technologies.

C-Legislation regarding the use of artificial intelligence (AI) by teachers and students in  higher education (Smith, 2020)
Regulations and legislation regarding the use of artificial intelligence (AI) by teachers and students in education are still evolving, as the rapid advancements in AI raise new ethical and legal considerations. Some key regulatory areas that are relevant to the use of AI in education include data privacy, algorithmic transparency, bias mitigation, and accountability.
There are some key regulations and considerations that stakeholders in education must be aware of:
Data Privacy and Protection: Data privacy regulations, such as the General Data Protection Regulation (GDPR) in the European Union and the Family Educational Rights and Privacy Act (FERPA) in the United States, impose strict requirements on how student data can be collected, stored, and processed.
 When using AI in education, it is essential to ensure compliance with these regulations to protect students' sensitive information.
Algorithmic Transparency and Accountability: As AI algorithms play an increasing role in student assessment, it is crucial to ensure transparency in how these algorithms work.
 Regulations like the GDPR's "right to explanation" mandate that individuals have the right to know how automated decisions are made about them. Educators and developers must be able to explain the reasoning behind AI-generated assessments to ensure fairness and accountability.

Bias and Fairness: AI systems can inadvertently perpetuate biases present in the data they are trained on. Regulations such as the Algorithmic Accountability Act in the U.S. and the proposed AI Act in the European Union are aimed at ensuring that AI systems are fair and do not discriminate against certain groups. Educators must be aware of these considerations when using AI in student assessment to prevent biased outcomes.

Ethical Guidelines: Professional organizations, such as the International Society for Technology in Education (ISTE) and the Software & Information Industry Association (SIIA), have developed ethical guidelines for the use of AI in education. Educators and institutions should adhere to these guidelines to ensure that AI technologies are used ethically and responsibly.

Educational Policy: Education ministries and regulatory bodies may also set guidelines and policies regarding the use of AI in education. It is essential for educators and institutions to stay informed about these policies and ensure compliance when implementing AI-based assessment tools.

Research Ethics: When conducting research involving AI in education, researchers must adhere to established ethical guidelines and obtain appropriate approvals, such as Institutional Review Board (IRB) clearance. This ensures that research involving AI technologies is conducted ethically and respects the rights of participants.


	
	

	
	


Conclusion
The integration of artificial intelligence into higher education has the potential to significantly transform the learning experience for students. From personalized learning experiences to improved feedback processes, AI has the capacity to enhance student engagement and outcomes. However, there are also challenges such as ethical concerns, technological limitations, and the potential for job displacement. It is crucial for educators to carefully consider the implications of integrating AI into their teaching practices and to continuously assess the impact on student learning. By leveraging the power of artificial intelligence in a responsible and thoughtful manner, higher education institutions can better prepare students for success in the digital age.
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