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Abstract: The potential influence of Artificial Intelligence (AI) is obvious in all the elements of teaching and 

learning processes. Some of the most used methodological approaches of the last decade have been Flipped 

Classroom and Flipped Learning. This article explores the intersection between Flipped Learning and AI 

through qualitative research based on interviews with international experts in the field. The results reveal the 

significant impact of AI on education, highlighting how AI tools are transforming teaching and learning 

methodologies. Additionally, the evolution of Flipped Learning with the integration of AI is analyzed, showing 

how this combination enhances personalized learning and improves student engagement. Finally, the role of 

the teacher in this new educational paradigm is discussed, emphasizing the need for continuous adaptation 

and the development of new competencies to fully leverage emerging technologies. With this study, we aim to 

provide an overview of the opportunities and challenges that AI presents in the context of Flipped Learning. 
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1. Introduction 

Flipped Learning was developed in 2012 by educators John Bergmann and Aaron Sams [1]. 

Initially, the term “Flipped Classroom” was used, but in 2016, with the creation of the Flipped 

Learning Global Initiative (FLGI), composed of educational leaders of the Flipped approach from 

around the world, the term “Flipped Classroom” was changed to “Flipped Learning,” reflecting a 

deeper understanding of the pedagogical model [2]. For this research, we use the following definition: 

“Flipped Learning is a framework that enables educators to reach every student. The Flipped 

approach inverts the traditional classroom model by introducing course concepts before class, 

allowing educators to use class time to guide each student through active, practical, innovative 

applications of the course principles.” [3]. 

Flipped Learning, as a technology-enhanced learning methodological approach [4], is based on 

learning taxonomies, particularly Bloom’s Revised Taxonomy [5]. However, Marzano’s Taxonomy 

[6] and the SOLO Taxonomy [7] can also be considered. In traditional classes, the lower levels of 

Bloom’s taxonomy (remembering and understanding) take up most of the time, while the higher 

levels (applying, analyzing, evaluating, and creating) are done without the teacher [8]. Under the 

Flipped Learning approach, this is modified by assigning less complex tasks to individual work and 

more complex tasks to group work with the teacher [9], allocating different work times [10]. 

Flipped Learning has gained popularity for various reasons, including the need for new 

resources and models during the pandemic [11], addressing new student needs [12], and more active 

learning models [4], which are highly relevant in the current educational context [13]. 

Artificial Intelligence can play a significant role in enhancing the Flipped Learning experience 

by offering solutions ranging from personalized learning to task automation [14]. The different 

services provided by AI, such as intelligent tutoring systems [15], educational data analysis, content 

recommendation systems, and virtual assistants [16], are transforming how students interact with 

content and teachers [17]  

The relationship between Flipped Learning and AI is particularly promising [18].  AI can 

facilitate the implementation of Flipped Learning by providing personalized and adaptive resources 
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tailored to individual student needs. For example, AI algorithms can analyze student performance 

and recommend specific materials to reinforce areas of weakness [19]. Additionally, virtual assistants 

can offer continuous support outside the classroom, answering questions and guiding students 

through the content. 

1.1. Model Review 

Although the concept of AI is not new, it has gained greater popularity in recent years across 

numerous social sectors, including education. As we explained earlier, AI promises to revolutionize 

education by improving the efficiency of teaching and learning processes [20]. Therefore, since 2021, 

there has been a growing interest in researching this field, see Figure 1. 

 

Figure 1. Bibliometric Analysis in Scopus under the term “Artificial Intelligence and Education”. 

Among the multiple functionalities offered by AI, the most notable are focused on personalized 

learning [16], either through personalized feedback [21] or the creation of materials tailored to each 

student’s needs [22], even identifying students at risk of academic failure and providing specific 

interventions [23]. Teachers can also use these tools to validate the design of different teaching units 

or as support for applying different methodologies [24]. On the other hand, it is necessary to 

understand that the implementation of AI in education presents a series of challenges that need to be 

addressed [25]. Among them, we highlight the resistance to change from educators [26] and students, 

data privacy and security, and the accuracy of AI-generated responses [27]. 

If we combine the functionalities offered by AI with the characteristics of the Flipped Learning 

approach, we can achieve, among other things, an increase in student motivation, leading to 

improved engagement and academic performance [28] 

1.2. Study and Research Questions 

The general objective of this study is to understand the possible applications of AI within the 

Flipped Learning approach according to the opinions of a series of experts in the field from different 

countries and educational levels. To address this objective, we pose the following questions around 

which the entire research will revolve: 

RQ1. What are the main advantages and challenges of integrating AI in education? 

RQ2. How can the Flipped Learning approach evolve with the help of AI?  

RQ3. What should be the role of the teacher in this new educational paradigm? 

2. Methods 

The methodology on which the research was based was qualitative, involving 25 semi-

structured interviews with international experts in the Flipped Learning methodological approach. 

This allowed us to obtain a global view of the research field due to the diversity of profiles of the 
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experts interviewed [29]. Finally, we developed an inductive analysis of the information obtained to 

draw a series of conclusions that answered the questions posed for the research. 

2.1. Participants and Data Collection 

Data collection took place between February and June 2024. Various international experts in 

Flipped Learning participated in the study. Sampling was done for convenience, subject to the 

availability of the experts to participate.  

No criteria related to educational level, field of study, or teaching experience were applied for 

this research, but a self-assessment of each expert’s level of competence was requested using the K 

coefficient1 [30]. No personal data collection was necessary for the research, and the anonymity of 

the experts was maintained at all times. The interviews were conducted after obtaining informed 

consent from all participants , who expressed their agreement for the use of the information provided 

in the research. Figure 2 shows the steps followed to carry out this research: 

 

Figure 2. Study Phases. 

Twenty-five interviews were conducted via videoconference between February and June 2024, 

each lasting approximately 45 minutes. The participants’ data are shown in Table 1, along with their 

demographic information in Figure 3. 

Table 1. Experience of the experts participating in the research. 

Data N % 

Educational Stage   

Primary Education   

Secondary Education   

Higher Education   

Other Educational Field  

0  

8  

15  

2  

0%  

32%  

60%  

8%  

Years of Experience Implementing the Methodological Approach      

No practical experience   

1-3 years   

3-6 years   

More than 6 years  

0  

1  

4  

20  

0%  

4%  

16%  

80%  

Academic Field      

Social Sciences   

Humanities   

Visual and Plastic Arts   

4  

7  

1  

16%  

28% 

4%  

 
1. K coefficient=½ (kc+ka): kc represents a measure of knowledge about the researched topic and ka 

represents the measure of the sources of argumentation [30]. 
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Exact and Natural Sciences   

Applied Sciences and Technology   

Performing Arts and Music   

Others  

9  

3  

0  

1  

36%  

12%  

0%  

4%  

 

Figure 3. Demographic data of the participants. 

The information was collected through a series of semi-structured interviews, allowing the 

experts to share their experiences and opinions in relation to the questions posed through a series of 

dialogues [31]. This approach enabled us to delve deeper into the areas that the interviewees 

considered most relevant to the research [32]. 

The interview questions are aligned with the main objectives of the study, facilitating the 

analysis of the advantages and challenges of integrating AI in education (RQ1), the evolution of 

Flipped Learning with AI (RQ2), and the role of the teacher in this new educational paradigm (RQ3). 

(See Table 2). 

Table 2. Interview questions and order of formulation. 

RQ1 
1 What do you consider to be the main advantages and challenges of 

integrating AI in education? 

2 How can AI support accessibility and inclusivity? 

3 What ethical considerations should be taken into account when 

integrating AI tools? 

RQ2 
4 How can AI evolve the Flipped Classroom approach? 

5 Are there AI tools that you believe have significant potential to 

transform the Flipped Learning? 

RQ3 
6 How prepared do you think teachers or educational institutions are 

for the integration of AI in their classrooms? 

7 What specific training and professional development would 

educators need to integrate AI into their educational practice? 

8 How can educational institutions support teachers in adapting to 

these changes and keeping up with emerging technologies in 

education? 

The reliability of the data collection instrument was ensured through a standardized protocol. 

This protocol included presenting the study’s objectives to the participants, as well as the structure 

and questions of the interview, reminding them once again of the acceptance of informed consent. 

Finally, the interviews were recorded for subsequent analysis of the responses obtained [33]. 
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2.2. Data Analysis 

The analysis of qualitative data was based on an inductive approach. The process followed was 

as follows: After collecting and transcribing the interviews conducted, an overview of the research 

was obtained. Subsequently, a coding process was carried out to identify and group recurring themes 

[34] (p. 237). The ATLAS.ti software was used for data analysis and coding. 

3. Results 

After the systematic analysis of the conducted interviews, we obtained the answers to the study 

questions. The results can be grouped into three categories: the impact of AI on education, the 

integration of AI into the Flipped Learning, and the role of the teacher in this new educational 

paradigm, see Figure 4. 

 

Figure 4. Topics related to the impact of AI on Flipped Learning. 

3.1. Impact of AI on Education 

AI is rapidly transforming various sectors, and education is no exception. The implementation 

of AI in educational settings promises to revolutionize the way teaching and learning are conducted, 

personalizing the educational experience, improving accessibility, and optimizing the efficiency of 

educational resource management. However, this advancement also presents significant challenges 

and ethical considerations that must be addressed to ensure the fair and effective use of technology. 

In the following sections, we will explain the advantages and challenges of AI in education, its impact 

on accessibility, and the ethical implications that arise with its adoption. 

3.1.1. Advantages of AI in Education  

AI, according to all the experts interviewed, has shown the potential to be a powerful tool for 

personalizing learning, adapting to the individual needs of each student. According to P11, “AI can 

provide individualized support to students, allowing them to work at their own pace and according 

to their specific needs.” Similarly, P7 emphasizes that AI can identify specific difficulties and provide 

early interventions, or, as P17 mentions, these tools can address challenges students face when 
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studying independently, which will be crucial to avoid academic failure. P5 also sees the applicability 

of AI through the development of “continuous and personalized assessments,” significantly 

improving the learning process. 

On the other hand, it is interesting how the emergence of certain AI-based educational platforms 

can help achieve the goal of personalized learning, as they adapt to the pace and needs of each student 

by offering a series of resources, in line with the student’s performance level, and providing instant 

feedback, both corrective and reinforcing (P4, P9, P10, P16, and P24). 

Another frequently mentioned aspect among the interviewees is their experience in creating 

materials using AI. For example, P3 mentions that “the creation of materials with AI can benefit 

education in general, it doesn’t have to be in the Flipped Learning approach,” highlighting the 

importance of understanding the objective of these activities. In relation to this, P2 explains the 

importance of knowing the different levels of Bloom’s taxonomy to align AI-created activities with 

the proposed pedagogical objectives. 

P4 and P9 add that AI can automate the creation of educational materials, allowing teachers to 

focus on designing learning experiences. While this is a significant advancement, many experts 

emphasize the need for a thorough review of the created materials to validate their effectiveness (P1, 

P3, P4, P5, P8, P9, P10, P12, P15, P17, and P18). 

Experts have also pointed out evaluation and feedback as key aspects. Often, teachers do not 

have the necessary resources to meet all their students’ needs in a timely and appropriate manner. 

While it is true that “the teacher should have the final say when correcting and providing feedback 

to their students” (P5), AI and its natural language processing capabilities, along with its quick access 

to a vast amount of information, can be a valuable tool for providing personalized and instant 

feedback if used correctly. 

“The essential thing is for the student to become the owner of their learning… We are working so 

that students can monitor and evaluate their progress, which turns out to be a great motivator. 

Constant feedback and conversations with students are fundamental in this process” (P16). 

One of the functions mentioned during the interviews is the special effectiveness that AI presents 

for the development of assessment tools such as rubrics (P10 and P17), although it must be explained 

in detail what is intended to be evaluated to avoid generic rubrics (P15). 

AI, according to experts, can also help in educational management. According to P7, it can 

automate many administrative tasks, reducing the bureaucratic workload for teachers and allowing 

them to spend more time teaching. P8 states that “AI can improve class management and predict 

problems” before they become significant obstacles to learning. Therefore, the implementation of AI 

by teachers will save time on certain tasks that can be tedious and not very applicable in the classroom 

and invest that time in more productive ones, such as more precise subject planning (P20). 

“I believe it is a powerful tool for the teacher as a source of content and also to validate the design of 

a course. For example, a teacher may need to review the syllabus and think that certain points should 

be included” (P14). 

Finally, AI can help promote 21st-century skills, such as critical thinking, creativity, and 

problem-solving. 

“The use of AI in educational activities can challenge students to formulate higher-order 

questions and engage in deeper and more meaningful learning” (P9). 

P10 also highlights that “AI can simulate environments and scenarios that foster collaboration 

and teamwork.” These skills will be crucial for the students’ professional future. 

3.1.2. Challenges of AI in Education  

One of the challenges that most concerns the participants in the research, and which we have 

mentioned earlier, is the accuracy of the information provided by AI, as P4 points out, we do not 

know the sources of the information in the responses offered. Therefore, it is interesting to understand 
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how AI works and use it ethically and respectfully, referring to bibliographic sources to corroborate 

the information. 

“The use of AI offers advantages, such as saving time on routine tasks, but it also entails risks, some 

of which have already been identified and are being addressed by European Union regulations” (P18). 

As we have explained, it will be necessary for experts in the field, in this case, teachers, to review 

and validate the results to avoid possible deficiencies in the responses offered. 

Technological dependence is another highlighted concern. P1 mentions that “AI is an inevitable 

external force that has already been installed,” so its understanding will be necessary for effective 

implementation. 

“Currently, the use of AI in education can provide certain advantages, but in the future, not using 

AI could mean a disadvantage for students” (P20). 

However, P17 warns about the risk of excessive dependence: “the deeper problem is that 

education faculties are graduating professionals who sometimes do not understand what they read.” 

This dependence could not only affect the quality of education (P5) but also jeopardize the autonomy 

and critical capacity of students and teachers (P6). 

The ability to formulate prompts, or effective instructions, is essential for the effective use of AI 

in education. According to P24, “the real difficulty for teachers is not the complexity of the tools, but 

how to formulate effective questions and create appropriate prompts.” This lack of understanding 

can significantly limit the potential of AI, as the quality of the generated responses largely depends 

on the clarity and precision of the prompts. 

“Students’ work contains errors because they still don’t know how to write prompts. So, I believe 

that what AI offers us is the possibility for them to structure their information requests, to know 

what they need.” (P1). 

If we provide basic instructions, the information that AI will provide will not meet our 

expectations. Therefore, as P23 indicates, training skills related to writing correct prompts will 

promote the development of structured and critical thinking by students and teachers. 

Another aspect to consider regarding the implementation of AI in education is economic 

barriers, as they could cause a greater digital divide between different economic sectors (P16). P24 

indicates that “necessity is the mother of invention,” highlighting how the lack of resources can 

stimulate creativity but also poses a challenge when implementing certain technological tools. For 

example, the previously mentioned AI-based educational platforms can be seen as elitist due to their 

associated costs (P9), hindering equal opportunities among different social sectors. 

Finally, resistance to change by teachers is the most mentioned challenge throughout the 

research (P1, P6, P7, P8, P9, P10, P11, P12, P13, P14, P19, P22, and P23). This is due to “teachers’ fear 

of losing their professional essence” (P20) or even their jobs. 

“It is important for educators to overcome the fear of innovation and see technology as an ally in 

their teaching work. The key is to start with small steps and then expand and adapt educational 

practices over time” (P11). 

P13 complements this idea by noting that “many teachers are afraid and feel they cannot learn 

to use” these new tools. This resistance not only delays the adoption of AI but can also inhibit 

innovation and continuous improvement in educational methods. 

3.1.3. AI and Accessibility  

While we previously mentioned that one of the most criticized aspects of AI is the potential 

increase in the technological gap between different economic sectors in society, it could also be a 

possible solution. P24 states that “AI provides updated knowledge and can help overcome inequality, 

as books are expensive and not accessible to everyone.” In this way, with a relatively affordable 

economic investment, one could access more information and updated resources, especially in 

contexts where access to education is quite limited. 
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P14 highlights that “AI can help identify and support students with special educational needs, 

allowing for earlier and more effective intervention,” ensuring that all students, regardless of their 

abilities, have the opportunity to reach their full potential. 

As we mentioned earlier, AI offers the possibility of creating educational resources tailored to 

each student’s needs quickly and effectively (P7), helping teachers manage classroom diversity (P12) 

and enabling teachers to provide more individualized attention. 

“This reminded me of a blind art history student I had. For him, we created tactile materials that 

allowed him to visualize works like ‘Las Meninas.’ Now, with AI tools that can describe images in 

text or audio, we can make learning more accessible for students with special educational needs” 

(P19). 

AI also significantly facilitates access to multiple educational resources, offering a more dynamic 

and comprehensive experience, allowing students to access more complex materials (P4). This not 

only enriches learning but also simplifies access to a wide range of information sources (P21), leading 

to greater democratization of access to education (P1, P8, and P19). An example of this is AI’s ability 

to process language naturally, allowing educational content to be translated and adapted into 

different languages (P12). This capability offered by AI will be essential to ensure that students who 

may have language difficulties can better understand the concepts explained in class, facilitating 

communication and learning in multicultural contexts (P23). 

3.1.4. Ethical Considerations   

Data privacy is a central concern when integrating AI into education. While there is a great deal of 

ignorance among the vast majority of interviewees about how to address this issue, there is also great 

concern about it, highlighting the protection of student information as a priority (P2, P4, and P10). 

The responsible use of AI-generated content is essential to ensure quality and ethics (P19) in 

education. According to P15, “teachers must ensure that materials created with AI are accurate and 

appropriate for the educational context.” 

“It is important to recognize and declare when content has been generated or assisted by AI. This 

can be done through a notice or disclaimer indicating that the activity was created with AI and 

subsequently reviewed and adapted by a specific person to ensure its quality” (P22). 

P6 adds that “it is essential for educators to understand how AI-generated content is created and 

be able to assess its suitability for their students.” On the other hand, it is important to inform students 

of the potential risks and ethical responsibilities of using AI-created materials (P17) since not all 

responses provided by these tools will be valid. 

Therefore, AI should become a tool that promotes autonomous student learning and not be used 

as a substitute for their work or effort (P5). Consequently, teachers should propose activities that 

promote active learning and higher-order cognitive processes (P23). Additionally, to develop a 

culture of autonomous and reflective learning, certain strategies will be needed to critically evaluate 

AI-generated content (P13). 

As we have seen earlier, AI has the potential to promote educational inclusion and adaptation 

to individual student needs, but it can also increase the social gap. Therefore, AI must be 

implemented in a way that does not perpetuate existing inequalities but actively works to reduce 

them (P9). P25 adds that “it is essential to develop policies and practices that promote equity in access 

to and use of AI, especially for historically marginalized groups.” 

3.2. Integration of AI in Flipped Learning 

The integration of AI in Flipped Learning can represent a significant advancement in the 

evolution of this educational approach. By combining the principles of Flipped Learning with the 

capabilities of AI, new forms of personalization and optimization of the teaching-learning process 

are opened up [28] 
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3.2.1. Evolution of the Flipped Learning  

The Flipped Learning methodological approach can evolve considerably with the integration of 

AI, facilitating the creation of diversified educational materials. P5 mentions that “AI allows teachers 

to create a variety of educational resources, from videos to interactive simulations, that can be 

adapted to different learning styles,” enabling students to access the resources that best suit their 

preferences. 

The Flipped Learning is characterized by its adaptability to different student paces. AI allows 

for the generation of different versions of the same material (P11), adapting to the different skills and 

prior knowledge among students. 

The restructuring of work time and space inherent in the Flipped Learning approach allows for 

the development of higher-order cognitive skills, where analysis, evaluation, and content creation 

play a crucial role, promoting more competency-based work. AI can help achieve the preliminary 

steps by providing access to a large number of resources and facilitating research (P7), developing 

students’ data analysis and critical thinking skills through the formulation of more precise questions 

(P16). Additionally, it helps find the most relevant sources for their projects (P16), improving the 

quality of research. 

“It’s not just about knowing how to ask good questions; the important thing is what you want your 

students to learn and what you want to investigate. If you ask pertinent questions and present 

significant challenges, the answers will be much more enriching” (P14). 

In this way, a greater development of active methodologies is promoted. To respond to these 

methodological strategies, AI can help create interactive learning environments where students 

actively engage in problem-solving or even interactive simulations (P4), fostering a deeper 

understanding of the subject content. AI can also be useful for validating session design (P14, P20, 

and P21), helping to improve their quality. Additionally, if we add the possibility of providing 

immediate feedback to students to this AI function, their performance level can be continuously 

adjusted and improved (P14). 

The enhancement of autonomous learning is another significant advantage of AI in the Flipped 

Learning approach. According to P9, students will be able to access personalized resources according 

to their pace and interests. This autonomy is key to developing self-learning and time management 

skills. Additionally, as we have mentioned, AI systems can identify areas where students need more 

support and provide specific resources to help them overcome those challenges (P18). This allows 

students to take control of their own learning and work more efficiently towards their academic goals. 

3.2.2. AI Tools for Flipped Learning 

One of the factors that teachers perceive as negative regarding of the Flipped Learing is the large 

amount of time required to prepare the materials needed to meet all the needs present in the 

classroom. Generative AI tools can address this challenge by saving teachers time and promoting 

greater diversity and personalization in resources (P10). In relation to this, P22 states that AI can 

create exams, study guides, and other educational materials based on course content, facilitating class 

preparation for teachers and fostering direct interaction between teachers and students. 

Knowing the educational needs of our students to provide the appropriate resources, both in 

time and form, will be very interesting to help students achieve their desired goals. Therefore, AI’s 

ability to analyze large amounts of data about students, as well as provide detailed reports on student 

performance (P3), will allow identifying areas where one or more students have difficulties and 

adjusting methodological strategies and resources to solve those problems. 

Although it is still in an early stage (P16), P25 explains that “AI can predict students’ future 

performance based on historical patterns and offer recommendations to improve their results.” This 

feature will be fundamental for the possible early detection of learning deficiencies in students. 

AI-based continuous assessment platforms allow constant monitoring of students’ progress, 

“providing formative assessments and helping to detect their weaknesses and strengths” (P13). This 

automated assessment will allow students to correct their learning deficiencies automatically, 
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provide resources based on the detected failure, and even provide formative feedback that helps 

better assimilate concepts (P6). 

Intelligent tutoring systems (ITS) can help redesign workspaces. While in the group space, the 

presence of the teacher who acts as an expert guide and attends to the specific needs of the students 

is necessary, “these systems can provide personalized assistance, answering their questions and 

guiding students through complex problems” (P19), helping them in moments of greatest need. 

Additionally, we have another characteristic of AI, which is the ability to continuously adapt to students’ 

learning styles and paces, providing effective support according to the student’s needs (P19). 

Adaptive learning platforms can promote personalized learning by adjusting content and 

activities based on students’ performance (P21). These platforms are proving especially promising 

for science subjects, for example, in mathematics, where it is easier to develop technical and 

procedural tools than for areas of other fields of knowledge (P16). 

3.3. Role of the Teacher in the New Educational Paradigm 

The role of the teacher in the new educational paradigm is redefined with the integration of 

emerging technologies such as AI. A perceived need is the creation of curricular projects, as well as 

pedagogical guidelines that help the effective use of these technological tools [57]. In the following 

section, we will analyze the opinions of the interviewed experts on the role that teachers should have, 

as well as the specific needs to meet the expectations of this new educational ecosystem. 

3.3.1. Teacher Preparation and Training 

All experts mention the widespread lack of preparation for the correct implementation of AI in 

the classroom, therefore adequate training is required for both teachers (P20) and students (P6). For 

example, P5 states that “training in the use of digital tools is essential for teachers to effectively 

integrate AI into their pedagogical practices.” We understand then that the starting point should be 

the understanding of how these tools work (P12) to be able to put their advantages into practice and 

minimize possible errors. 

“Many teachers are experimenting with AI without a systematic strategy or a clear objective for its 

application in the teaching-learning process. Recently, I read that a high percentage of university 

students already use artificial intelligence to carry out academic work, and this trend is spreading to 

secondary and high school education” (P18). 

Additionally, P9 emphasizes the importance of developing skills to design effective prompts, 

which is crucial to make the most of AI’s capabilities. The formulation of appropriate and precise 

prompts will determine the quality of the responses that AI can offer, determining the quality of the 

support offered to students. 

While it is important for teachers to be trained in understanding and using these tools, students 

must also learn to use AI ethically and respectfully (P11). This way, possible dependencies on this 

technology will be avoided, and critical thinking towards its use will be encouraged (P15). 

Finally, continuous updating will be necessary to develop the full potential of these tools (P13). 

Education and technology are constantly evolving, and teachers must be prepared to adapt to these 

changes (P22). 

3.3.2. Attitude and Adaptation 

The experts participating in the research highlight the widespread fear of using not only AI but 

technology in general. This change in attitude is a fundamental aspect of adapting the teacher’s role. 

P7 emphasizes that “it is crucial for teachers to see AI as a complementary tool and not as a 

substitute.” This approach ensures that technology is used to enhance and not replace the role of the 

teacher (P7, P8, P15, among others), highlighting that teachers should focus on tasks that AI cannot 

perform. 

As mentioned earlier, the ability of AI to create responses has great potential, but it can also be 

misused by students. Therefore, many experts talk about the need for a change in teaching practice, 
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evolving towards more creative tasks (P3), or tasks that involve higher-order cognitive processes (P2 

and P23). 

Additionally, P18 emphasizes that teachers must have a long-term vision and plan the 

integration of AI strategically and sustainably, being key to a successful and lasting implementation 

of AI in education. 

3.3.3. Institutional Support 

Experts argue the need for the positioning of institutions and governing bodies of educational 

centers for the successful integration of AI in education (P4, P5, P7, P9, P10, P12, P13, P15, P17, P18, 

P19, and P20). In this way, it should become a priority for educational institutions to train teachers 

(P4), promoting the development of the necessary skills to use AI effectively. 

As we have previously analyzed, some AI tools and platforms require a certain economic 

investment for their application. P10 highlights the need for access to resources and technical support 

so that teachers can solve problems and improve their pedagogical practices. To make an economic 

investment that adapts to the needs and educational context, a proper evaluation of the functioning 

of AI and its effectiveness within the teaching-learning process will be necessary (P7, P9, P11, P12, 

P13, P14, P15, P19, P20, P21, and P23). Additionally, P14 also mentions that “the continuous 

evaluation and improvement of the implementation of AI in education are necessary to ensure that 

educational objectives are achieved, and benefits are maximized.” 

Finally, P21 highlights the importance of a culture of educational innovation so that teachers feel 

motivated and supported in adopting new technologies. A culture of innovation that promotes 

experimentation and continuous improvement is essential for educational advancement. 

4. Discussion and Conclusions 

The research results show that the implementation of AI in the educational field can represent a 

revolution [35] in learning patterns and the roles of teachers and students, allowing for the 

modification and evolution of educational models [36] such as Flipped Learning. 

Answering the first research question, the advantages of implementing AI in education 

mentioned by experts go beyond the generation of educational materials [37], highlighting the 

personalization of learning [38,39] as well as personalized evaluation and feedback systems [40]. In 

relation to the above and according to Vygotsky’s perspective on the Zone of Proximal Development 

(ZPD), there is a limit where students cannot learn independently and need the support of a teacher. 

AI, with its multiple possibilities, could offer solutions to this problem by providing the assistance 

required by students, facilitating the completion of their tasks autonomously [41,42]. 

Focusing on the challenges highlighted by the experts, the research participants are skeptical 

about the accuracy of the responses offered by AI [43,44], therefore they always recommend 

subsequent validation. On the other hand, the interviewees mention that excessive use of AI can 

generate a certain dependency, limiting students’ learning capacity [45]. Finally, it is observed that 

the quality of the prompts used by teachers and students will be especially significant to improve the 

effectiveness of this tool in education [46]. 

The second research question addresses the connection of the Flipped Learning approach with 

AI functionalities. The evolution of this educational approach occurs at mu tiple levels. In the 

individual space, AI can help solve problems and doubts, offering instant evaluation and feedback 

[47] or suggesting educational resources according to students’ needs [48]. In the group space, AI 

presents numerous application areas, such as support for designing teaching sessions [49], creating 

activities that facilitate deep understanding of content, promoting active student participation, and 

the ability to comprehensively track student performance, anticipating possible future needs [50]. 

As a result of the research conducted and answering the last question regarding the role of the 

teacher in this new educational paradigm, we see the need to redefine educational practice [51], 

making evident the need for more collaborative methodologies among students or even with AI itself, 

as well as ongoing training for teachers, both technological and pedagogical [52,53]. 
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Despite the fear of a large sector of teachers [54,55], the integration of AI in different educational 

approaches should represent an evolution in teaching practice, improving students’ interest, active 

participation, and performance. 

Finally, we can affirm that the incorporation of AI in the educational field presents multiple 

opportunities to enrich learning experiences, adapt teaching to individual needs, and redefine the 

role of teachers. However, it is necessary to address the multiple ethical challenges that its 

implementation entails and design strategies that ensure responsible and equitable implementation 

[56]. Attention to these considerations will be crucial to maximize the benefits of AI in education and 

minimize its potential risks. 

5. Limitations  

The research conducted on the relationship between AI and the Flipped Learning approach 

presents several limitations that should be considered. Firstly, data collection was based on 

interviews with a group of 25 experts. Although these international experts in the field offer valuable 

and diverse perspectives, future research could benefit from a larger and more varied sample, 

including more teachers from different educational levels, students, administrators, and other 

educational stakeholders. 

Another aspect to consider is the rapid evolution of AI. This frenetic advancement may result in 

the conclusions of this research being modified in a short period. AI-based tools are continuously 

updated and could offer different solutions to the questions posed or new challenges in their 

implementation in education may arise. 

Finally, another limitation is the variability in the degree of familiarity and experience with AI 

among the participants. While it is true that the participants in the research claimed to have used AI, 

their knowledge and mastery of this tool varied greatly. This could have influenced their perceptions 

and the depth of their responses. 

6. Implications 

The future implications of this research are broad and offer multiple directions for expanding 

knowledge in the field of Flipped Learning and AI. Firstly, it is crucial to delve into how AI can be 

effectively integrated into various educational contexts and levels of teaching. This will require a 

thorough evaluation of the effectiveness of implementing different AI-based tools in education, based 

on pedagogical, technological, and economic factors, resulting in possible practical guides for the use 

of this technology. This way, a coherent and effective implementation in various educational 

institutions could be facilitated. 

Another line of research would be the development of a deeper analysis of the impact that AI 

can have related to Flipped Learning, differentiating both the individual and group spaces, proposing 

an application model that allows the maximum potential of AI and Flipped Learning to be developed. 

In summary, although the current research has provided a solid foundation for understanding 

the potential and challenges of AI in education, and more specifically, in the Flipped Learning 

approach there is a need for greater depth and expansion in various areas to maximize the benefits 

of this emerging technology. 
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