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Abstract

The rapid development of Artificial Intelligence (AI) in education has created significant opportunities
to improve teaching and learning processes; however, teacher readiness and perceptions remain
diverse, particularly at the elementary school level. This study aims to explore teachers' perceptions and
challenges in using AI in classroom learning. The research employed a qualitative descriptive-
exploratory design involving eight elementary school teachers selected through purposive sampling in
Magetan Regency. Data were collected through semi-structured interviews and non-participant
observation and analyzed using thematic analysis techniques. The findings indicate that teachers
generally have positive perceptions of Al, viewing it as a supportive tool to increase efficiency, creativity,
and access to learning resources. However, understanding and practical use of Al are still in their
infancy, with limited direct integration into classroom practice. The study also identified several
challenges, including limited digital competency, lack of institutional training and support, inadequate
infrastructure, and concerns about Al accuracy and student dependability. These findings suggest that
while AT has strong potential to improve pedagogical practice, its effective implementation depends on
improving teacher competency and providing systematic support. This study contributes to the
theoretical understanding of teacher-Al interactions in primary education and highlights the need for
professional development programs, policy support, and ethical guidance to ensure the responsible and
effective integration of Al in education.
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INTRODUCTION

The digital transformation in 21st-century education is further accelerated by the development
of Artificial Intelligence (AI) technology, which offers significant potential in supporting learning
processes, such as material personalization, content creation, and automated assessment. Al enables
teachers and students to optimize the learning experience through tools that can adapt to individual
needs and increase teaching effectiveness. Conceptually, Al in education is understood as technology
that mimics human cognitive functions to support learning and teaching processes more adaptively and

efficiently (Chen et al., 2020; Rajkumar et al., 2025). In practice, Al is utilized to generate learning
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materials through generative systems capable of compiling syllabi, sample questions, case studies, and
simulations tailored to student abilities, thereby helping teachers save time in content design
(Chakraborty, 2025). In addition, Al is also used in automated assessment and learning analytics that
provide real-time feedback, enabling faster and more continuous evaluation (Ahmad et al., 2022; Celik
et al., 2022). For students, Al serves as a learning aid through adaptive platforms, intelligent tutors, and
educational chatbots that can personalize learning paths and improve engagement and learning

outcomes.

These developments have also driven a shift in the role of teachers from mere transmitters of
knowledge to designers of learning experiences, facilitators, mentors, and data-driven decision-makers
capable of curating and verifying Al-generated content, while guiding students in the ethical and critical
use of AI (Cope et al., 2020; Onesi-Ozigagun et al., 2024). Despite the increasing use of Al in schools,
teachers' perceptions of this technology remain mixed; some see Al as an opportunity to improve
teaching practices, while others are concerned about challenges such as training requirements, impacts
on educational quality, and anxiety about changing their professional roles. Studies show that teachers'
digital literacy plays a crucial role in shaping their attitudes and readiness to effectively integrate Al in
the classroom, while professional support and ethical understanding are key factors in reducing anxiety
and building trust in the technology (Alwaqdani, 2024; Zhang & Cao, 2025; Galindo-Dominguez et al.,
2024). Therefore, a thorough understanding of teachers' perceptions is crucial as a basis for designing
policies and training programs that optimize the use of Al in education while maintaining their

professional well-being.

Teachers' perceptions of learning technology are generally positive, with teachers viewing
technology integration as an effort to improve the quality of teaching practices, make the learning
process more engaging and interactive, and increase student motivation (Akram et al., 2022). However,
teachers' acceptance of technology does not occur automatically; it is influenced by various factors, such
as understanding of the technology, experience using it, digital readiness, and concerns about the
technology itself. Understanding and experience with technology have been shown to increase teachers'
confidence in utilizing digital tools, ultimately contributing to perceived ease of use and usefulness of
technology in learning (Antonietti et al., 2022). Furthermore, teachers' digital readiness, encompassing
digital competence and self-efficacy, is a crucial factor in shaping teachers' intentions to adopt learning
technologies (Macwan & Barot, 2025). Conversely, technological apprehension, such as fear or anxiety
in using new tools, can be a barrier that reduces teachers' acceptance of technology (Akram et al., 2022).
Therefore, institutional support in the form of adequate training and infrastructure availability is crucial

in encouraging effective technology integration into learning practices.

Although research on artificial intelligence (AI) in education continues to grow, most research
still focuses on the development aspects of the technology, while in-depth exploration of the experiences
and perceptions of teachers as primary users remains relatively limited. A qualitative approach is crucial

for comprehensively understanding how teachers perceive the benefits and challenges of using Al in
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real-world learning contexts. Several studies indicate that teachers acknowledge Al's potential to
enhance personalized learning and teaching efficiency, but also express various concerns, such as the
need for intensive training, the impact on creativity, and the level of trust in the technology's accuracy
(Arvin et al.,, 2023; Wardat et al.,, 2024). Furthermore, teachers emphasize the importance of
continuous professional development and adequate policy support for effective and ethical Al

integration (Kim, 2023; Wang et al., 2023).

Therefore, research that explores teachers' experiences and perspectives in depth is crucial for
generating contextual and relevant understanding to support Al implementation in educational settings
(Yau et al., 2022; Almuhanna, 2024). Based on this description, this study aims to explore teachers'
perceptions and challenges in using Artificial Intelligence (AI) in learning, as well as to identify the
experiences and obstacles faced by teachers in integrating this technology in elementary school

environments.

METHODS

This study used a qualitative approach with a descriptive-exploratory design, aiming to deeply
explore teachers' perceptions and challenges in using Artificial Intelligence (AI) in learning (Sugiyono,
2018). This approach was chosen because it provides a comprehensive understanding of the
experiences, perspectives, and real-world contexts faced by teachers in integrating Al into educational

settings.

The subjects were eight elementary school teachers selected using a purposive sampling
technique (Moleong, 2018). Subject criteria included teachers who were active teachers and had
experience or knowledge related to the use of Al in learning. The study was conducted in elementary
schools in Magetan Regency, selected because they were already familiar with and utilizing digital

technology in the learning process.

Data collection was conducted through interviews and observations. Semi-structured interviews
were conducted to obtain in-depth information regarding teachers' perceptions of Al, their experiences
with AI, perceived benefits, and challenges faced. Meanwhile, observations were conducted non-
participatory by directly observing classroom learning activities, particularly regarding the use of

technology and teacher-student interactions in the context of AI-based learning.

In this study, the researcher acted as the primary instrument (human instrument) directly
involved in the data collection and analysis process. Supporting instruments used included an interview
guide to guide the question-and-answer process, an observation sheet to record learning activities, and
field notes used to document findings throughout the study. Data analysis was conducted using
thematic analysis techniques. The analysis process began with transcribing interview data, followed by
thorough reading and understanding of the data (Denzin, 2012). Next, coding was performed to identify
key elements of the data, which were then grouped into specific themes. The resulting themes included

teachers' perceptions of Al the benefits of using Al, and the challenges faced in its implementation. The
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final stage was drawing conclusions based on the patterns and relationships between the themes
identified.

The validity of the data in this study was maintained through triangulation techniques. Technical
triangulation was conducted by comparing data from interviews and observations, while source
triangulation involved several teachers as research subjects. Furthermore, the researcher conducted
member checks by confirming interview results with respondents to ensure data consistency.

Documentation and field notes were also used to support the credibility of the data.

RESULTS

Teachers' Perceptions and Experiences in Using Al in Learning

The research results indicate that teachers' perceptions of the use of Artificial Intelligence (AI) in
learning tend to be positive, although their understanding and experience with it are still in their early
stages. Based on interviews with eight elementary school teachers, most view Al as a tool that can
facilitate the learning process, particularly in developing materials and searching for references.
However, teachers' understanding of Al varies, ranging from those who only recognize Al as a "smart

application” to those who understand its function as a system that can help personalize learning.

Several teachers expressed that AI makes it easier to design learning. One teacher stated that "Al
is very helpful in creating questions and materials, making it faster and more varied" (G3). Another
teacher echoed this sentiment, stating that "Al can be used to find more interesting learning ideas" (G5).

These findings indicate that Al is perceived as a tool that increases efficiency and creativity in learning.

In terms of user experience, it was found that some teachers have used Al, but with varying
intensity. Some teachers use Al simply, such as to search for materials or create questions, while others
have not yet used Al directly and only have limited exposure to it. This indicates that the integration of

Al into learning is still at an exploratory stage and has not yet become a consistent practice.

Classroom observations corroborate the interview findings, which indicated that direct use of AI
in learning remains limited. Teachers prefer general digital technologies, such as presentations or
searching for information online, rather than specific uses of Al. Teacher-student interactions are also
still dominated by conventional methods supported by simple technology. This indicates that while

perceptions of Al tend to be positive, its implementation in learning practices is not yet optimal.

Overall, these findings indicate that teachers are open to the use of Al, but still need to improve

their understanding and practical experience to integrate this technology more effectively into learning.

Table 1. Summary of Coding of Teachers' Perceptions and Experiences

Main Sub- Interview Findings Observational Code

Categories Categories Findings

Al Basic Al is understood as a No specific use of Al was G1, G2,

Understanding understanding tool or smart observed in the classroom  G6
application
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Developing Al is understood as a Technology use is G3, G5
understanding tool to support becoming more varied
learning and materials
Al Perceptions  Positive AT helps efficiency, Teachers use technology G3,
perception variety in learning, to support learning G4, G5,
and creativity Gy
Limited Al is considered Use is still limited to G1, G2
perception interesting but not yet  general technology
deeply understood
User Direct use Used to create Not always used in direct G3, G5,
Experience questions, materials, learning Gy
and search for
references
Limited use Used only occasionally No explicit use of Al was G1, G2,
or not yet used found G6, G8
Learning Al integration AT has not been Learning remains All
Practices systematically conventional with the
integrated assistance of simple
technology
Classroom Teachers still Interactions are still All
interaction dominate learning teacher-centered

Benefits and Challenges for Teachers in Integrating AT

The research results show that the use of Artificial Intelligence (AI) in learning provides various
benefits perceived by teachers, although it also presents a number of significant challenges. Based on
interviews, most teachers stated that AI helps improve work efficiency, particularly in compiling
learning materials, creating questions, and searching for references. Teachers feel that Al can save time

and provide variety in material presentation, making learning more engaging.

One teacher stated that "with AI, I don't have to spend time creating questions because I can help
immediately, just adjust them" (G4). Another teacher added that "AI helps provide more creative and
less monotonous learning ideas" (G7). This demonstrates that AI plays a role as a tool that supports

productivity and innovation in teaching practice.

Furthermore, several teachers also expressed that Al has the potential to help understand student
needs by providing more varied and adaptive materials. However, this utilization is still not optimal due
to teachers' limited understanding and experience in using this technology to its full potential.
Furthermore, this study also identified various challenges faced by teachers in integrating Al into
learning. The main challenge is limited knowledge and skills in using AI. Some teachers admitted they
still don't understand how AI works or how to utilize it effectively. This was reinforced by a teacher who
stated that they were "still confused about using AI, because they haven't received any special training"
(G2).

In addition to limited competency, a lack of training and institutional support also poses
significant barriers. Teachers feel they haven't received adequate guidance in integrating Al into their
learning. Furthermore, limited infrastructure, such as internet access and supporting devices, also
impacts the use of Al in the classroom. Another prominent challenge is concerns about the use of Al,
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both in terms of information accuracy and its impact on students. Some teachers worry that the use of
Al could lead to student dependency and reduce critical thinking skills. One teacher expressed "fear that
students will become too dependent on Al and less able to think independently" (G6). This concern
highlights the psychological and pedagogical aspects that need to be considered in the implementation

of Al in education.

Overall, these findings indicate that while AI provides significant benefits in supporting learning,
teachers still face various challenges related to competency, support, and readiness to integrate this
technology. Therefore, systematic efforts are needed to improve teacher capacity and provide adequate

support for optimal Al utilization.

Table 2. Summary of Coding Benefits and Challenges

Main Sub- Interview Findings Observational Code
Category Categories Findings
Manfaat AI Work efficiency  Simplifies the creation =~ Teachers use technology G3, G4,
of materials and to accelerate lesson Gy
questions, saving time _ preparation
Learning Provides more varied Learning materials are G5, G7
creativity learning ideas more diverse, although
not yet fully Al-based
Learning Helps with material Technology is used to G3, G5
support development and support material delivery
student understanding
Challenge Competency Teachers do not yet No direct use of Al is G1, G2,
limitations understand the optimal observed in the classroom G6
use of Al
Lack of training  No specific training Teachers rely on G2, G6,
related to Al independent experience G8
Infrastructure Device and internet Technology use is limited  G1, G8
limitations access constraints
Al concerns Fear of student Teachers remain cautious G4, G6
dependency, doubts in using technology
about Al accuracy
Teacher Not yet Still in the learning and  Learning remains Majority
readiness optimally ready  exploration stage conventional
(implicit)) Beginning to Starting to try using There are indications of G3, G5,
adapt simple Al the use of supporting Gy
technology
DISCUSSION

The study's findings indicate that teachers have a generally positive perception of the use of
Artificial Intelligence (AI) in learning, even though its implementation is still in its early stages. This
finding aligns with previous research, which found that teachers generally view technology as a means
to improve the quality of learning, make the learning process more engaging, and increase student
motivation (Akram et al., 2022). In the context of Al, this positive perception is reflected in teachers'

views of Al as a tool to simplify material development and increase work efficiency. This also supports
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the findings that AI has the potential to personalize learning and increase teaching effectiveness

(Ahmad et al., 2021; Rajkumar et al., 2025).

However, the results of this study also indicate that teachers' understanding and experience in
using AI are still limited. This situation reinforces previous findings that digital literacy and experience
using technology are important factors in shaping teachers' attitudes and readiness to adopt new
technologies (Antonietti et al., 2022; Galindo-Dominguez et al., 2024). Teachers with more experience
tend to demonstrate more positive perceptions and higher readiness, while teachers with limited
experience are still at the exploration stage. This suggests that the adoption of Al in education depends

not only on the availability of technology but also on individual teacher readiness.

In terms of benefits, this study found that AT helps improve teacher work efficiency, particularly
in creating materials and questions, and provides variety in learning. These findings are consistent with
studies that suggest Al can support the automation of administrative and pedagogical tasks and assist
teachers in designing more adaptive learning (Chakraborty, 2025). Furthermore, Al's potential to
enhance learning creativity is evident in the technology's ability to provide a variety of innovative
learning resources and ideas. Similarly, these findings align with research that suggests a lack of
institutional readiness and support are key factors hindering technology adoption in education
(Macwan & Barot, 2025; Wang et al., 2023). Furthermore, teachers' concerns about Al accuracy and
the potential for student dependency also indicate that ethical and pedagogical aspects are important
concerns in Al implementation. This supports the view that Al integration requires not only technical

readiness, but also a critical and ethical understanding of its use (Zhai, 2024).

Furthermore, the results of this study confirm that the use of AI has also impacted the changing
role of teachers in learning. Teachers no longer act solely as conveyors of information, but also as
facilitators and managers of technology-based learning. This finding is consistent with the literature
stating that the development of Al is driving a transformation in the role of teachers to become more
adaptive, reflective, and data-driven (Celik et al., 2022; Cope et al., 2020). However, this changing role

requires adequate support for teachers to adapt optimally.

Overall, this study shows that while AI has great potential to improve the quality of learning, its
implementation at the elementary school level still faces various challenges that need to be addressed.
This study excels in using a qualitative approach that allows for in-depth exploration of teachers'
perceptions, experiences, and challenges. This research is strengthened through triangulation of
interviews and observations, resulting in a contextual and comprehensive picture, particularly at the
elementary school level, which is still limited in scope. However, this study also has limitations,
including the limited number of subjects so that it cannot be generalized, variations in the level of
teacher understanding of Al that affect the depth of the findings, and the practice of using Al that is still
in its early stages so that it does not fully reflect optimal implementation in the field; therefore, further
research is recommended to involve a wider range of subjects and more diverse contexts to obtain more

comprehensive results.
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CONCLUSIONS

This study confirms that the integration of Artificial Intelligence (AI) into elementary school
learning has significant potential to support pedagogical innovation, but its implementation is highly
dependent on teacher readiness, including competency, experience, and institutional support.
Therefore, strengthening AI literacy, ongoing training, and providing adequate policies and
infrastructure are crucial steps to ensure the effective and responsible use of Al in education. Future
research is recommended to involve a wider number of subjects, across various educational levels, and
examine Al implementation more deeply and longitudinally to gain a more comprehensive

understanding of its impact on learning practices.

Author Contributions:
A.R.W.S.: Data Curation; Writing — Original Draft Preparation
R.F.A.: Writing — Original Draft Preparation; Data Analysis; Writing Final Draft

Funding: This research received no external funding
Conflicts of Interest: The authors declare no conflict of interest.

Informed Consent Statement/Ethics approval: Not applicable

REFERENCES

Ahmad, S., Alam, M., Rahmat, M., Mubarik, M., & Hyder, S. (2022). Academic and Administrative Role
of Artificial Intelligence in Education. Sustainability. https://doi.org/10.3390/su14031101

Ahmad, S., Rahmat, M., Mubarik, M., Alam, M., & Hyder, S. (2021). Artificial Intelligence and Its Role
in Education. Sustainability. https://doi.org/10.3390/su132212902

Akram, H., Abdelrady, A. H., Al-Adwan, A. S., & Ramzan, M. (2022). Teachers’ Perceptions of
Technology Integration in Teaching-Learning Practices: A Systematic Review. Frontiers in
Psychology, 13. https://doi.org/10.3389/{psyg.2022.920317

Almuhanna, M. (2024). Teachers’ perspectives of integrating Al-powered technologies in K-12
education. Education and Information Technologies. https://doi.org/10.1007/s10639-024-
13257-y

Alwaqdani, M. (2024). Investigating teachers’ perceptions of artificial intelligence tools in education.
Education and Information Technologies. https://doi.org/10.1007/s10639-024-12903-9

Antonietti, C., Cattaneo, A., & Amenduni, F. (2022). Can teachers’ digital competence influence
technology acceptance in vocational education? Computers in Human Behavior, 132, 107266.
https://doi.org/10.1016/j.chb.2022.107266

Arvin, N., Hoseinabady, M., Bayat, B., & Zahmatkesh, E. (2023). Teacher Experiences with AI-based
Educational Tools. AI and Tech in  Behavioral and Social Sciences.
https://doi.org/10.61838 /kman.aitech.1.2.5

Celik, I., Dindar, M., Muukkonen, H., & Jarveld, S. (2022). The Promises and Challenges of Artificial
Intelligence for Teachers. TechTrends. https://doi.org/10.1007/s11528-022-00715-y

Chakraborty, S. (2025). Exploring Generative Al in Learning Material Creation. International Journal
on Science and Technology. https://doi.org/10.71097/ijsat.v16.i3.7829

44



@ Journal on Smart Learning Technologies

Volume 2, No. 1, 2026: 37 - 45
EI‘" E-ISSN: 3109-9122

', DOI....

Chen, L., Chen, P., & Lin, Z. (2020). Artificial Intelligence in Education: A Review. IEEE Access.
https://doi.org/10.1109/access.2020.2988510

Cope, B., Kalantzis, M., & Searsmith, D. (2020). Artificial intelligence for education. Educational
Philosophy and Theory. https://doi.org/10.1080/00131857.2020.1728732

Denzin, N. K. (2012). The Sage handbook of qualitative research (4th (ed.)). Sage Publications.

Galindo-Dominguez, H., Delgado, N., Campo, L., & Losada, D. (2024). Relationship between teachers’
digital competence and attitudes towards Al. International Journal of Educational Research.
https://doi.org/10.1016/j.ijer.2024.102381

Kim, J. (2023). Teacher-Al Collaboration in Education. Education and Information Technologies.
https://doi.org/10.1007/s10639-023-12109-5

Macwan, A., & Barot, B. (2025). Teacher Readiness and Perceptions Towards Digital Learning
Technology. International Journal for Multidisciplinary Research.
https://doi.org/10.36948 /ijfmr.2025.v07i06.59978

Moleong, L. J. (2018). Metodologi Penelitian Kualitatif (tigapuluhd). PT Remaja Rosdakarya.

Onesi-Ozigagun, O., Ololade, Y., Eyo-Udo, N., & Ogundipe, D. (2024). Revolutionizing Education
Through Al. International Journal of Applied Research in Social Sciences.
https://doi.org/10.51594/ijarss.v6i4.1011

Rajkumar, S., Kishore, R., Lavanya, N., Kumar, P., Naveen, B., Raju, P., & Swathi, P. (2025). The Role
of  Artificial  Intelligence  Tools in  Teaching and Learning. IRJAEM.
https://doi.org/10.47392/irjaem.2025.0280

Sugiyono. (2018). Metode penelitian kuatintatif , kualitatif dan R & D. In Bandung: Alfabeta.

Wang, X., Li, L., Tan, S., Yang, L., & Lei, J. (2023). Teachers’ Al readiness. Computers in Human
Behavior. https://doi.org/10.1016/j.chb.2023.107798

Wardat, Y., Tashtoush, M., Alali, R., & Saleh, S. (2024). Al in Education: Mathematics Teachers’
Perspectives. Iraqi Journal  for Computer Science and Mathematics.
https://doi.org/10.52866/ijcsm.2024.05.01.004

Yau, K., Chai, C., Chiu, T., Meng, H., King, I., & Yam, Y. (2022). Teacher conceptions of teaching Al.
Education and Information Technologies. https://doi.org/10.1007/s10639-022-11161-x

Zhai, X. (2024). Transforming Teachers’ Roles in AI Era. Journal of Science Education and Technology.
https://doi.org/10.1007/s10956-024-10174-0

Zhang, H., & Cao, J. (2025). Al-induced educational anxiety. BMC Public Health.
https://doi.org/10.1186/s12889-025-25372-7

45



