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Abstract: This study aims to explore the readiness and challenges of Madrasah Ibtidaiyah 
(MI) teachers in integrating Artificial Intelligence (AI) technology into thematic learning in 
the era of Education 5.0. This study uses a qualitative approach with field research conducted 
at MIN 1 Kota Mataram in November 2025, involving six informants selected purposively, 
consisting of the principal and five classroom teachers. Data were obtained through 
observation, in-depth interviews, and documentation, then analyzed based on the Miles and 
Huberman model through the processes of data collection, reduction, presentation, and 
conclusion drawing, with triangulation as a technique to ensure data validity. The research 
findings show that MIN teachers already have a basic understanding of AI and show interest 
in its application, but its implementation is still hampered by limitations in technology-based 
pedagogical competence, lack of infrastructure, and inadequate institutional support. 
Nevertheless, the independent efforts of teachers and informal guidance from the principal 
indicate considerable opportunities for development. This study emphasizes the need for 
structured training, continuous mentoring, and supportive internal policies to strengthen AI 
integration, while also serving as a basis for developing a more effective AI training model for 
MI teachers. 

Keywords: Artificial intelligence, learning challenges, teacher readiness 

Abstrak: Penelitian ini bertujuan mengeksplorasi kesiapan serta tantangan guru Madrasah 
Ibtidaiyah (MI) dalam mengintegrasikan teknologi Artificial Intelligence (AI) ke dalam 
pembelajaran tematik pada era Education 5.0. Studi ini menggunakan pendekatan kualitatif 
dengan jenis penelitian lapangan yang dilakukan di MIN 1 Kota Mataram pada November 
2025, melibatkan enam informan yang dipilih secara purposive, terdiri atas kepala madrasah 
dan lima guru kelas. Data diperoleh melalui observasi, wawancara mendalam, dan 
dokumentasi, kemudian dianalisis berdasarkan model Miles dan Huberman melalui proses 
pengumpulan, reduksi, penyajian data, serta penarikan kesimpulan, dengan triangulasi 
sebagai teknik untuk memastikan keabsahan data. Temuan penelitian menunjukkan bahwa 
guru MI telah memiliki pemahaman awal mengenai AI dan menunjukkan minat dalam 
penerapannya, tetapi implementasinya masih terhambat oleh keterbatasan kompetensi 
pedagogis berbasis teknologi, kurangnya sarana prasarana, serta dukungan kelembagaan 
yang belum memadai. Walaupun demikian, adanya upaya mandiri guru serta arahan informal 
dari kepala sekolah mengindikasikan peluang pengembangan yang cukup besar. Studi ini 
menegaskan perlunya pelatihan yang terstruktur, pendampingan berkelanjutan, dan 
kebijakan internal yang mendukung untuk memperkuat integrasi AI, sekaligus menjadi 
landasan bagi penyusunan model pelatihan AI yang lebih efektif bagi guru MI.  

Kata kunci: Kecerdasan Buatan, tantangan pembelajaran, kesiapan guru 

*Corresponding author: nurulaini08082004@gmail.com 

INTRODUCTION 

The development of artificial intelligence (AI) technology has changed the paradigm 

of education globally, including at the primary school level (Abidin, 2023). Teachers' 

readiness to use AI includes their ability to understand, master, and apply the technology to 

improve learning effectiveness (Alam et al., 2024). This readiness consists of three main 

dimensions: technical readiness in operating AI tools, pedagogical readiness in designing 

https://doi.org/10.30862/jri.v6i1.2
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AI-based learning activities, and attitudinal readiness in dealing with the ethical and 

practical implications of AI use (Manggala et al., 2025). Within the framework of Education 

5.0, teachers are expected not only to teach, but also to collaborate with technology to create 

creative, student-centred learning (Amelia, 2023, Mustofa et al., 2024). At the madrasah 

ibtidaiyah (MI) level, local values, available facilities, and school support play a significant 

role in shaping teacher readiness. This gap is clearly evident in thematic learning, where 

these three dimensions of readiness must be aligned for AI integration to be effective. 

However, empirical studies exploring how this readiness emerges among MI teachers are 

still limited, particularly in Indonesia. 

Based on the initial observations conducted at MIN 1 Kota Mataram, thematic learning 

is still dominated by conventional methods such as lectures, question-and-answer sessions, 

and the use of textbooks. Although teachers have utilised digital devices such as laptops and 

mobile phones, their use is still limited to administrative activities such as preparing 

teaching materials, searching for teaching resources, and creating simple media. The use of 

AI in direct teaching activities, such as personalising materials, automatically evaluating 

work and providing feedback to students, is still very limited. Initial discussions with 

several teachers also revealed that while most teachers are familiar with AI, they do not yet 

understand how to apply it in a pedagogical context. This situation indicates a gap between 

the potential of AI in Education 5.0 and the current state of teaching and learning in 

Madrasah Ibtidaiyah, making this research important. Thematic learning integrates various 

subjects into one theme so that students can understand the material comprehensively 

(Churiroh et al., 2025, Nasir et al., 2024). AI has the potential to improve the quality of 

thematic learning by adjusting the material to suit the students' abilities and providing 

feedback based on learning outcomes. The use of virtual assistants and AI-based 

applications also makes learning more interactive and engaging. Thus, the collaboration 

between thematic learning and AI can improve the efficiency and effectiveness of learning 

(Wicaksono et al., 2025). However, the success of AI-based thematic learning is highly 

dependent on teachers' pedagogical readiness; without this readiness, the use of AI tools to 

create interactive and personalised learning will not be optimal. 

Teachers' readiness to use AI is significantly influenced by their experience and 

professional training. Teachers who have undergone technology training tend to be more 

confident and effective in using AI in the classroom (Huda, 2024). In addition, teachers who 

are accustomed to using digital technology adapt more quickly to AI-based learning (Maulid 

et al., 2024). In Indonesia, training combined with mentoring has been proven to improve 

teachers' skills in integrating AI into thematic learning. These findings emphasise the 

importance of hands-on training in preparing teachers for technological changes in the 

Education 5.0 era. However, most studies still focus on public primary schools, with few 

exploring the MI context, where religious and institutional values influence the impact of 

training on teacher readiness. This highlights the need for research that specifically focuses 

on MI teachers in the context of thematic learning. 

AI can make thematic learning more engaging and tailored to students' needs. 

(Suryani et al., 2024). AI tailors learning materials to each student's learning pace, thereby 

increasing comprehension and participation . AI-based learning can also improve student 

focus and motivation, and enable teachers to provide quick and accurate feedback (Yanto et 

al., 2025). These benefits demonstrate that AI has the potential to improve student learning 
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outcomes and teacher work efficiency (Yulianti et al., 2024). However, most studies 

emphasise learning outcomes and technological performance, while attention to teacher 

readiness in madrasah environments remains limited. Therefore, it is important to examine 

not only the benefits of AI, but also how MI teachers prepare themselves to integrate it into 

thematic learning. 

Despite its great potential, teachers face various challenges in implementing AI, 

including infrastructure limitations, low understanding of AI, budget constraints, and 

minimal school support (Aranda, 2024). Many teachers do not yet have a sufficient 

understanding of how AI works, making them hesitant to use it in learning activities. In 

Indonesia, budget constraints and a lack of support from schools make it difficult to fully 

implement AI-based technology. The lack of clear guidelines and continuous professional 

development further complicates integration (Idawati et al., 2025). This challenge goes 

beyond technical issues and reflects systemic and organisational readiness problems, 

highlighting the need for research that explores these inhibiting factors in depth. 

Teachers' attitudes and confidence also have a significant influence on AI integration. 

Confident teachers tend to be more daring in innovating and adapting AI in classroom 

activities, while teachers with a positive attitude towards technology are better prepared to 

implement AI effectively (Kisno et al., 2023). Conversely, concerns that AI could replace 

teachers may reduce motivation and hinder adoption. This emphasises the importance of 

psychological dimensions and attitudes in teacher readiness; strengthening positive 

attitudes and self-confidence is key to the effective integration of AI in thematic learning.  

Based on the above, training, school support, availability of facilities, and the attitude 

and self-confidence of MI teachers influence their readiness and the challenges they face in 

integrating AI into thematic learning. Although AI has great potential, there are still 

obstacles to its implementation in line with educational values in MI. Therefore, the aim of 

this study is to explore the technical, pedagogical and attitudinal preparedness of MI 

teachers, as well as the challenges of implementing AI in thematic learning. This study is 

novel because it specifically examines these aspects in the context of MI in the era of 

Education 5.0. The study uses a qualitative approach through interviews and 

documentation with thematic analysis. The findings of the study are expected to form the 

basis for the development of teacher training, institutional policies, and innovative teaching 

practices in the context of MI. 

METHOD 

This study uses a qualitative approach with fieldwork conducted in November 2025 

at Madrasah Ibtidaiyah Negeri (MIN) 1 Kota Mataram. The main objective of this study is to 

determine the readiness of teachers in integrating artificial intelligence (AI) technology into 

thematic learning while examining various challenges that arise in the era of Education 5.0. 

There were six informants consisting of the principal and five teachers from grades one to 

five, who were selected purposively because they were directly related to the focus of the 

study. Data were collected through observation, in-depth interviews, and document 

analysis related to technology utilization policies and learning practices in madrasahs. The 

selection of informants was based on specific criteria, namely: (1) teachers who actively 

implement thematic learning at the madrasah ibtidaiyah level, (2) teachers who have 
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previous experience in using digital-based learning media or technology, and (3) school 

leaders who are responsible for implementing academic and technology policies. 

Observations were conducted in person during thematic learning sessions in the 

classroom to examine the teaching methods employed by teachers, the use of digital 

learning resources, the use of technological devices such as laptops, LCD projectors and 

internet access, and the ways in which AI was applied in learning activities. In addition, the 

observations focused on teacher-pupil interactions, the readiness of school facilities and 

infrastructure, and the learning environment conducive to the integration of technology. In-

depth interviews were conducted using a semi-structured approach to gather more 

comprehensive data on teachers’ readiness and the challenges they face in integrating AI. 

Some examples of interview questions included: (1) how teachers understand Artificial 

Intelligence in an educational context; (2) whether teachers have ever used AI-based 

applications in the preparation or delivery of thematic learning; (3) what obstacles they face 

in integrating AI into learning; (4) what kind of support is provided by the school regarding 

the use of AI technology; and (5) what potential AI has for improving the quality of learning 

at Madrasah Ibtidaiyah from the teachers’ perspective. The head of the madrasah gave 

official permission for the research to be conducted, and all informants received a thorough 

explanation before voluntarily agreeing to participate. In addition to institutional 

permission and informant consent, no additional ethical approval was required because this 

research did not involve intervention with human subjects. In accordance with qualitative 

research ethics guidelines, the identities of participants were kept confidential. Data 

collection procedures, interviews, and observations were conducted in accordance with 

established qualitative research methodological principles, so no additional protocols 

beyond existing methodological references were required. 

The data analysis process was conducted using the Miles and Huberman model, which 

includes the stages of data collection, data reduction, data presentation, and conclusion 

drawing. The validity of the findings was ensured through triangulation of sources and 

techniques, re-examination of data, and verification of results with informants (member 

check). Given that the purpose of this study was to gain an in-depth understanding of the 

phenomenon under review, all analyses were descriptive and did not involve statistical 

calculations. Figure 1 presents the general research flow, from the data collection stage to 

the compilation of the final research results. 

A systematic qualitative research flow that describes the entire data processing 

procedure is shown in Figure 1. The first stage involves data collection at MIN 1 Kota 

Mataram through observation, interviews, and documentation studies. At this stage, 

researchers collect various field data relevant to teachers' readiness and challenges in 

integrating AI technology into thematic learning. After the data was collected, the process 

continued to the data reduction stage, which included selecting, simplifying, and focusing 

on important information directly related to the research topic. Data reduction aims to 

identify truly significant information in order to present a comprehensive picture of the 

phenomenon being studied. The data presentation stage is carried out by organizing and 

compiling the reduced data into matrices, theme categories, relationship patterns, and 

comprehensive narratives from the results of interviews and observations. This data 

presentation makes it easier for researchers to understand the interrelationships between 

themes, thereby accelerating the further analysis process. Next, the researcher enters the 
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conclusion drawing stage, which involves a process of interpretation and verification to 

ensure that the research findings accurately reflect the conditions in the field. At this stage, 

the researcher interprets the meaning of all the data that has been analyzed. 

 

 
Fig. 1. Research procedure 

 

The final stage of the research process is the research results, which contain a 

description of the readiness and challenges of MI in integrating AI technology into thematic 

learning in the Education 5.0 era and its implications for improving teacher competence. 

The results of this study are a synthesis of the entire process of data collection, processing, 

and analysis that has been carried out (Rifa'i, 2023). This study does not discuss the 

evaluation of technological effectiveness or technical aspects of the device because the focus 

of the study is limited to teachers' readiness and challenges in using AI technology. All 

research data, including observation notes, interview transcripts, and supporting 

documents, are internal because they contain institutional information and are not publicly 

available 

RESULTS AND DISCUSSION 

Based on study on madrasahs' and instructors' preparedness, difficulties, and efforts 

to incorporate AI into theme instruction at MI. Three primary focuses teacher knowledge 

preparedness, implementation hurdles, and initiatives created at the individual and 

institutional levels were used to examine the results descriptively. To provide a more 

systematic overview of teachers’ readiness and the challenges they face in integrating AI, 

the research findings are summarised in Table 1. 

Data 
Collection                       

(Interviews, 
Observations, 

and 
Documentation 
Studies at MIN 

1 Mataram)

Data Reduction 
(Selection, 

simplification, and 
focusing of 

important data 
related to teacher 

readiness and 
challenges in 

integration AI)

Data Presentation 
(Compilation of 
data into matrix 
forms, thematic 
categories, and 

narratives of 
interview results 

and field 
observations)

Drawing Conclusions 
(Interpretation and 

verivication of fidings 
to answer the research 

question) 

Research Results 
(Description of MI teachers 
readiness and challeenges 

in integrating AI technology 
into thematic learning in 
the Education 5.0 era and 

its implications for 
improving teacher 

competence)
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Table 1. Categories of teachers’ readiness and challenges in integrating AI into thematic 

learning 

Aspect Category Description of Findings Evidence 

Readiness 

 

Technical 

Readiness 

 

Teachers are already familiar with 

the basic uses of AI, such as 

creating summaries, generating 

images and preparing teaching 

materials 

G1 Interview 

 

Pedagogical 

Readiness 

 

The use of AI for adaptive learning, 

personalisation, student 

monitoring and automated 

feedback remains limited 

Observations and 

interviews 

 

Attitude and 

Motivation 

 

Teachers are showing a positive 

willingness to learn about AI 

independently through YouTube 

and online training 

G4 Interview 

 

Challenges 

Facilities and 

Infrastructure 

 

Limitations in LCD projectors, 

computers/laptops and unstable 

internet connections are hindering 

the implementation of AI 

Observation and 

G3 interview 

 

Technological 

Competence 

 

Teachers are still struggling to 

choose and use the right AI 

platform for teaching 

G2 Interview 

 

Institutional 

Support 

 

Formal training, support and 

school policies relating to the 

integration of AI remain limited 

Observations and 

interviews 

 

 

According to Table 1, teachers’ readiness to integrate AI is influenced by their 

technical competence, pedagogical understanding, and positive attitude towards the use of 

technology in learning. Meanwhile, the main challenges faced include infrastructure 

limitations, low levels of technological competence, and the still limited institutional 

support in the form of training and mentoring. These findings indicate that the success of AI 

integration in Madrasah Ibtidaiyah depends not only on individual teachers’ initiatives but 

also requires systematic support from the school and the availability of adequate 

facilities. 

 

Teachers' knowledge and understanding readiness 

Based on findings made by researchers at Madrasah Ibtidaiyah Negeri (MIN) 1 Kota 

Mataram, it seems that there is still very little usage of AI in educational activities. 

Conventional teaching techniques including lectures, Q&A sessions, and the use of basic 

visual aids are still widely used by educators. AI platforms and applications are still rarely 

used directly in the classroom, whether for content delivery, evaluation, or tracking 
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students' progress. While some teachers do utilize digital devices like computers or mobile 

phones for material preparation, this use is mainly administrative in nature and occurs 

outside school hours. 

According to the findings of the interview with G1, the majority of instructors have a 

basic understanding of AI technology, mostly through the usage of features or applications 

that are frequently used in everyday educational tasks. G1 stated: 

 “I usually use AI only to create summaries, images, or to help prepare 

materials. But when it comes to using it directly in teaching, I still don't 

understand how it works.” 

 

According to the description, AI can be utilized for a number of useful applications, 

including the ability to efficiently collect instructional materials, produce more captivating 

visual media, summarize lengthy texts, convert speech to text, and automatically generate 

sample questions. These elements are thought to be particularly beneficial for lesson 

planning and time savings. The wider potential of AI is still not fully understood by 

educators, particularly when it comes to pedagogical support. The use of AI to create 

individualized instruction based on student requirements is unfamiliar to most educators. 

Additionally, teachers are still unaware of how AI can continuously track students' learning 

progress and provide automatic feedback. Some educators still feel uncomfortable and 

unconfident when experimenting with cutting-edge AI features. This circumstance indicates 

that teachers' knowledge of AI is still in its infancy. AI is viewed less as a deep learning 

approach and more as a technical or administrative tool. AI appears to be beginning to be 

used by educators in the teaching and learning process. Teachers have integrated verbal 

explanations with a variety of more interactive digital media, so learning activities are no 

longer only reliant on traditional means. Because it is backed by sufficient infrastructure, 

the integration of AI can function effectively. The stability of the internet in the classroom 

allows teachers to use LCD projectors without interfering with other teachers and open AI-

based platforms without any problems. This limited understanding highlights the need for 

structured pedagogical training so that teachers can use AI effectively to support adaptive 

learning and personalisation for students. 

These findings are consistent with previous research Siswanto et al. (2024) argues 

that in the early stages of AI adoption, teachers tend to use it for administrative tasks rather 

than pedagogical purposes. Teachers generally possess operational AI literacy, but have not 

yet mastered the pedagogical literacy that would enable them to design adaptive learning. 

Thus, this study not only reinforces previous literature, but also emphasises the specific 

context of MI, where the use of AI is more technical in nature and has not yet been fully 

integrated into adaptive learning strategies. 

 

Challenges in integrating ai into competencies and infrastructure 

It seems that the application of AI in learning has not been perfected, based on 

observations at MIN 1 Kota Mataram. The state of school infrastructure reveals that there 

are still some classes without LCD projectors, there aren't many PCs or laptops available, 

and internet access is frequently erratic. This suggests that there is still little infrastructural 

support for the application of AI-based technology. Additionally, learning activities in the 

classroom demonstrate that teachers still rely on conventional techniques and media, but 
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AI platforms are starting to be used in the process of providing content and assessing 

learning. 

 

Challenges  in integrating AI  into competencies 

Difficulties in incorporating AI into personal skills. Many educators acknowledge that 

they don't know enough about the kinds of AI platforms that are appropriate for teaching, 

and they are concerned about making mistakes or selecting the incorrect program. G2 

stated: 

“We actually want to try AI, but we are often confused about which 

application to start with and are afraid of using it incorrectly. The process of 

adapting to new technology often requires time and guidance, which is 

currently not adequately available in our location.” 

 

The difficulties teachers encounter with competency are explained in this statement. 

They still struggle to choose the best AI platform and are concerned about operating it 

incorrectly. Teachers have not been able to fully develop their digital abilities since the 

school environment does not yet provide the time and support needed for the process of 

adjusting to new technology. This situation emphasises the need for ongoing support and 

guidance from schools so that teachers are more confident and competent in utilising AI for 

teaching and learning activities. 

These findings are consistent with Rahim (2025) who emphasises the importance of 

ongoing training and support from school management in strengthening teachers’ 

readiness for the integration of technology. Without adequate support, teachers’ motivation 

alone is not enough to ensure the successful implementation of AI in classroom teaching 

practices. 

Challenges in infrastructure 
Many educators claim that there is still a shortage of supporting equipment, such as 

computers, LCD projectors, and internet connectivity. Since many classrooms still lack LCDs, 

AI cannot be fully utilized in the teaching and learning process. Additionally, the often 

unreliable internet connection makes it difficult for teachers to employ AI-based platforms, 

especially those that require a regular and dependable connection. The condition of the 

inadequate and antiquated school equipment is another significant obstacle. This is 

corroborated by the following comment from G3: 

“The LCD in our classroom is often shared, so it is not always available for 

use. The internet is also sometimes slow, so it is difficult to even open AI 

applications.” 

 

This statement highlights the infrastructure limitations that educators face. Because 

LCDs are not always readily available, their application in educational settings is restricted. 

This infrastructure condition emphasises the importance of providing adequate facilities 

and a stable internet network as prerequisites for smooth and effective AI integration. 

Additionally, instructors' access to AI programs is hampered by the frequently sluggish 

internet connection, particularly for those who need a reliable network. Teachers find it 
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more challenging to successfully incorporate AI into the classroom because of this 

circumstance.  

This finding is consistent  with Mandalia (2024) who emphasises that infrastructure 

readiness is a key prerequisite for the successful integration of educational technology. In 

the context of MI, technological development must also remain aligned with institutional 

values and local educational culture. 

 

Teacher motivation and institutional support in the integration of AI. 

Even though AI technology hasn't yet been used directly in educational activities, 

observations at MIN 1 Kota Mataram seem to indicate that some teachers are taking the 

initiative to use it. This is demonstrated by the instructors' propensity to utilize their 

laptops or cell phones after school hours to look for educational media inspiration, 

investigate basic AI functions, or view lessons on using digital platforms. However, because 

teachers rely more on physical media and traditional methods, the use of AI in the learning 

process is still somewhat limited. 

Interviews with G4 show that teachers are highly motivated to learn and try AI 

technology. Many teachers attend online seminars, short training courses, and tutorials that 

they find independently on the internet. Some teachers even try various AI-based learning 

applications to create teaching media, learning videos, and student worksheets. G4 said 

that: 

“We taught ourselves from YouTube or online training because we wanted 

to know how AI could be used to create more engaging teaching materials.” 

 

Teachers' autonomous efforts to improve their digital skills are exemplified by this 

statement. In order to provide more interesting instructional materials, they took the 

initiative to learn about the application of AI using YouTube and online training. This action 

shows self-motivation and highlights the absence of formal school-based mentoring and 

training programs. Formal AI training is still infrequent, though. Schools typically only send 

one or two teachers as representatives when outside training is provided. Because of this 

need, the majority of educators must learn on their own, despite the fact that they 

understand how crucial technological proficiency is to learning in the digital age. These 

autonomous initiatives demonstrate an understanding of how crucial technology is to 

learning in the digital age.  

This finding is consistent with that of  Mukhlis et al. (2025) who state that self-

motivation is a key factor in teachers’ readiness in the education 5.0 era. However, self-

directed learning alone is not sufficient without formal institutional support. Figure 2 

illustrates how educators use AI Canva. 
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Fig. 2. Training on the use of AI Canva for learning media 

 

Figure 2 shows how educators search social media, teacher community platforms, and 

colleagues for examples of AI utilization strategies, like AI Canva. These independent efforts 

by teachers demonstrate high motivation, but to ensure the sustainability of AI integration, 

schools need to provide formal training programmes, internal mentoring, and systematic 

institutional support. They put a lot of effort into changing these patterns, even if they are 

still in the trial-and-error stage. Teachers who were chosen as delegates to attend training 

outside of the classroom also shared with their classmates the knowledge and abilities they 

gained, such as how to use AI Canva. This effort to share knowledge is a form of internal 

collaboration that helps broaden other instructors' understanding of the use of AI, even 

when the usage of AI in the classroom is currently rudimentary and unguided. 

CONCLUSION 

The results of the study indicate that the application of artificial intelligence (AI) in 

thematic learning at Madrasah Ibtidaiyah (MI) is still in its early stages. Teachers generally 

use AI for technical and administrative needs, while its use to support adaptive learning and 

student personalisation is still very limited. The success of AI integration is influenced by 

four main factors, namely teacher competence and pedagogical readiness, infrastructure 

readiness, institutional support, and teacher motivation and attitude. These findings 

confirm that individual teacher initiatives are not enough without structured training and 

institutional support. Therefore, the recommended strategies include systematic AI 

training, the development of guidelines for AI use that are in line with religious and cultural 

values, the provision of adequate technological facilities, and active collaboration between 

teachers and school management to ensure that AI can support adaptive, personalised, and 

sustainable learning, in line with the Pancasila Student Profile. 

For future research, it is recommended to explore the implementation of AI in project-

based thematic learning models or more personalised learning, including measuring the 

impact of AI on student achievement and learning motivation. Subsequent research could 

also focus on more effective teacher training strategies and the development of school 

policies that support the sustainable use of AI. In addition, comparative studies between 

madrasahs with different levels of infrastructure readiness could provide additional 
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insights into the influence of institutional support and learning environments on the 

effectiveness of AI integration.  
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