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Abstract

This study aimed to investigate the current and desirable states of Al competency among
teachers at a private school in Nonthaburi, Thailand, using UNESCO’s Al Competency Framework. The
framework encompasses five key dimensions: human-centered mindset, ethics of Al, Al foundations and
applications, Al pedagogy, and Al for professional development. The research utilized a descriptive
survey method, with data collected from the entire population of educators at the school, comprising
58 participants (50 teachers and 8 school administrators). Data were collected through questionnaires
and analyzed using mean scores, standard deviations, and the Modified Priority Needs Index (PNIogified)-
Findings revealed significant competency gaps across all dimensions, with Al pedagogy identified as the
most urgent area for development. A one-way ANOVA showed that older teachers reported significantly
lower levels of current Al competency than their younger counterparts. These results underscore the
need for targeted teacher development programs that address technical, ethical, and pedagogical
aspects of Al, while also promoting intergenerational learning to scaffold skills across age groups. The
study provides actionable insights for policy and professional development for schools seeking to build

a future-ready teaching workforce in the age of Al
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Introduction

The rapid advancement of artificial intelligence (Al) is transforming industries and educational
landscapes worldwide. The technology is widely applied in various fields across many countries (National
Science and Technology Development Agency, 2023). The Future of Jobs Report 2023 highlights the
increasing demand for Al skills across industries, emphasizing that Al and big data are prioritized for
reskilling and upskilling initiatives from 2023 to 2027 (World Economic Forum, 2023). Similarly in the
world of education, Al plays a crucial role in assisting teachers by reducing the time spent on
administrative tasks. This allows teachers to dedicate more time to teaching and providing individual
attention to students (Reese, 2024). While Al promises personalized learning (Robert, 2024), its
effectiveness depends on teachers' ability to integrate these tools pedagogically; a competency gap
highlighted in this study. Which leads to the increasing of student’s engagement and motivation by
transforming the learning experience into something more interactive, personalized, and responsive to
individual needs. (Alenezi, 2023) Many teachers find Al tools, such as ChatGPT, to be very accessible
and easy to adopt. Though teachers report motivation to adopt Al tools (Al-Mughairi & Bhaskar, 2024),
our findings suggest this varies by age, with older educators facing steeper learning curves.

Generative Al can generate new content, such as text, images, music, or video, by analyzing
patterns in large datasets (Brynjolfsson et al., 2023). The successful outcome of generative Al clearly
demonstrates that ChatGPT is highly interactive and capable of not only maintaining realistic,
human-like conversations on a wide variety of topics but also producing convincing, creative content
(Baidoo-Anu & Ansah, 2023). Although the evolution of Al is not aimed to replace teachers, they do
need to know how to work with and use Al to enhance learning experience. (Robert, 2024). As Al
becomes more integrated, preparing workers with relevant skills and training is essential. Many will soon
have Al-powered assistants, and they won’t need advanced technical expertise to work effectively with
them. Comprehensive learning initiatives will support this transition (Accenture, 2024). To expand this,
Teacher development must equip educators to function not only technically but also ethically and
responsibly within digital environments. This includes a commitment to continuous professional
learning, as educators must adapt to new digital tools and innovations continuously (Falloon, 2020).

The importance of teacher development lies in its ability to transform teachers into reflective,
continuously learning professionals. This growth not only benefits individual teachers but also elevates
the teaching profession, ultimately leading to positive impacts on students and the education system
(Evans, 2002). The lack of IT skills can limit a teachers’ ability to engage students through interactive

and technology-driven methods (Anderson, 2005). Teachers are expected to leverage technology not
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just for digital literacy, but to transform learning environments, enabling collaboration and improving
student engagement and performance (Schleicher, 2012). This also impact student’s career path as the
increasing demand for Al skills across industries, emphasizing that Al and big data are prioritized for
reskilling and upskilling initiatives from 2023 to 2027 (World Economic Forum, 2024).

The school under this study has a vision of “aiming to develop students to be virtuous,
knowledgeable, and happy through student-centered learning, suided by school-based management
principles, promoting a culture of learning and technological advancement”. Yet, the need to develop
Al competency at this School is highlighted by evidence indicating that teachers currently lack sufficient
knowledge and experience in Al concepts and applications. This gap in Al understanding limits their
ability to effectively integrate relevant digital tools and modern methodologies into the classroom
(Baidoo-Anu & Ansah, 2023), which is essential in preparing students for a future where Al will play
a significant role (World Economic Forum, 2024). By implementing targeted approaches to build Al
competency, the school can empower teachers to deliver a more comprehensive, future-ready
education that aligns with emerging technological trends.

Research suggests that age plays a significant role in shaping individuals’ digital adaptability and
openness to technological innovation. Younger teachers, often described as digital natives, tend to be
more familiar with emerging technolosies, including artificial intelligence, due to greater exposure during
their education and early careers (Kabadayi, 2024). In contrast, older educators may face steeper learning
curves, stemming from limited prior experience, reduced confidence, or fewer professional development
opportunities in digital contexts (Zawacki-Richter et al., 2019). These generational gaps in technology
adoption are especially relevant in the context of Al, which demands both technical fluency and
pedagogical integration. While Al competency frameworks exist (UNESCO, 2024), their implementation
in Southeast Asian schools, particularly considering age-related inequities, is unstudied. This study
addresses that gap by assessing Al skill gaps in a Thai private school and providing insights for similar
educational contexts. Consequently, it hypothesizes that teachers of different age groups will report
significantly different levels of Al competency, with younger teachers perceiving themselves as more

competent than their older counterparts.

Research objectives
1. To examine the influence of teacher age on their self-assessment of current Al competency

at the school.
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2. To determine the gaps between current and desired teacher Al competency across the

UNESCO framework dimension in the school.

Conceptual framework

Upon reviewing related concepts, theories and literature, two major concepts are underlying
the conceptual framework of the study. These two concepts are Al competency and teacher
development. The explanation about the two concepts in brief is shown below

Al competency for teachers refers to a comprehensive set of knowledge, skills, values, and
attitudes that enable educators to effectively engage with artificial intelligence in both teaching practice
and curriculum design. According to UNESCO (2024), Al competency encompasses the ability to critically
understand the benefits and risks of Al, promote human-centered and ethical use, and apply Al
technologies in ways that uphold privacy, fairness, and responsibility. The framework is structured
around five key dimensions: human-centered mindset, ethics of Al, Al foundations and applications, Al
pedagogy, and Al for professional development. Expanding on this foundation, Sun et al. (2023) define
Al competency as the combination of conceptual understanding, technical expertise, and ethical
reasoning necessary to teach Al content effectively, covering areas such as machine learning, Al ethics,
and problem-solving with Al tools.

Ng et al. (2023) emphasize that Al competency also includes the ability to collaborate with Al
use it meaningfully in various life domains (e.g., home, workplace, and online environments), and
critically evaluate Al systems, making it a crucial twenty-first-century digital literacy. Similarly, Sridam et
al. (2024) highlight that teachers’ Al competency is reflected in their ability to apply Al to enhance
learning outcomes, support personalized instruction, and improve teaching efficiency in digital learning
contexts. In the context of K-12 education, Kim and Kwon (2023) stress that Al competency also involves
a deep understanding of Al tools and their pedagogical applications, including designing Al-based lessons
and addressing the ethical dimensions of Al in classroom settings. Collectively, these perspectives
position Al competency as a multi-dimensional and evolving construct that is essential for preparing
educators to both teach Al as content and use Al as a tool to transform education responsibly and
effectively.

Teacher development refers to the continuous process by which educators improve their
knowledge, skills, attitudes, and professional practices. It plays a vital role in enhancing teaching quality
and student outcomes (Darling-Hammond et al,, 2017). Effective development should be ongoing,

collaborative, and closely tied to classroom practice. Beyond acquiring new methods, it also involves
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intellectual growth, evolving attitudes, and increased motivation (Evans, 2002). Schleicher (2012)
emphasizes that teacher development extends beyond initial training and includes structured support,
peer learning, and adaptation to changing educational demands.

The UNESCO Al Competency Framework (2024) is contextually appropriate for the studied
school, a private institution in Nonthaburi Thailand whose vision emphasizes developing students to be
virtuous, knowledgeable, and happy through student-centered learning, technological advancement,
and school-based management. The framework’s five components—human-centered mindset, ethics
of Al, Al foundations and applications, Al pedagogy, and Al for professional development—align closely
with the school’s educational direction. In particular, the framework supports the school’s mission to
enhance teacher expertise in learner-centered instruction through the use of digital platforms,
technological tools, innovation, and research. By focusing on both ethical and practical dimensions of
Al, the framework enables teachers to build competencies that enhance instructional quality and

contribute to the development of future-ready learners.

Hypothesis
Teachers of different age groups will report significantly different levels of Al competency, with

younger teachers perceiving themselves as more competent than older teachers.

Methodology

This research employed a descriptive survey design to assess the current and desirable states
of Al competency among teachers at the study school, guided by the UNESCO (2024) Al Competency
Framework.

Sampling Design

The target population for this study included all teachers and school administrators at a private
school located in Nonthaburi Province, Thailand. The sampling method used was total population
sampling, as all 58 members of the schoolteachers (50 teachers and 8 administrators) were invited to
participate and successfully completed the questionnaire.

Measurement Design

The research instrument was an online questionnaire developed based on the five dimensions
of the UNESCO Al Competency Framework (2024)

The questionnaire consisting of 1) Demographic information, 2) Self-assessment of the current

state of Al competency, 3) Self-assessment of the desirable state of Al competency and suggestions for
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development approaches. Each item in Sections 2 and 3 used a five-point Likert scale, ranging from 1 =
very low to 5 = very high.

The questionnaire used in this study was developed based on a review of relevant literature,
academic books, and previous research studies related to Al competency and teacher development.
Key sources included the UNESCO (2024) Al Competency Framework and empirical studies addressing
Al integration in educational contexts. To ensure content validity, the questionnaire was reviewed by
three experts in educational management. The Index of Item-Objective Congruence (I0C), based on the
method proposed by Rovinelli and Hambleton (1977), was employed to assess the clarity, relevance,
and consistency of each item. The I0C scores of all items ranged from 0.67 to 1.00, indicating that all
items were considered valid and aligned with the research objectives based on expert review. To assess
the internal consistency of the questionnaire, Cronbach’s alpha was calculated for each Al competency
component. The results showed excellent reliability, with alpha values ranging from 0.922 to 0.972
across both present and desired state items.

Data Collection

The data collection took place during the school’s annual meeting. A QR code linking to the
online questionnaire was displayed on the screen for teachers and administrators to access. The
researcher also provided a brief explanation of how to complete the questionnaire. Participants were
informed that the data would be used for research purposes, and no personal identifiers such as names
were collected to ensure anonymity and confidentiality. As the meeting was attended by all teachers
and administrators at the school, the study achieved a 100% response rate.

Data Analysis

Descriptive statistics were used to analyze demographic data. The Modified Priority Needs Index
(PNl odified) Was calculated using the formula (I - D) / D, where | represents the desirable score and D
the current score, to prioritize development needs across the five Al competency components.

Inferential statistics were applied to test for group differences. Specifically, a one-way Analysis
of Variance (ANOVA) was conducted to examine differences in current Al competency across age groups.
Where significant differences were found, post hoc comparisons were performed using the Least
Significant Difference (LSD) method. The LSD test was selected for its higher sensitivity in detecting small
but meaningful differences between groups, making it suitable for studies involving a limited number of

comparisons.
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Research results

The result of the analysis of respondent’s background.

The study involved a total of 58 respondents, consisting of 50 teachers and 8 school
administrators at the study school. In terms of gender, the majority were female (n = 54, 93.1%), with
only 4 male participants (6.9%). The largest age group was those above 50 years old (n = 36, 62.1%),
followed by ages 40-49 (n = 13, 22.4%), 30-39 (n = 6, 10.3%), and below 30 years old (n = 3, 5.2%).

For educational qualifications, most participants held a bachelor’s degree (n = 55, 94.8%), while
three (5.2%) held a master’s degree.

The result of comparative analysis by demographic variables

Table 1 presents the mean scores and standard deviations of teachers’ current Al competency
across different age groups. Teachers under 30 reported the highest mean competency (M = 2.90), while
those aged above 50 had the lowest (M = 1.98). A gradual decline in mean scores is observed with

increasing age, suggesting a negative correlation between age and self-assessed Al competency.

Table 1 Descriptive Statistics of Teachers' Current Al Competency by Age Group.

Age Group N M SD
Below 30 3 2.90 0.78
30-39 6 2.73 0.35
40-49 13 272 0.79
Above 50 36 1.98 0.79

A one-way ANOVA revealed a statistically significant difference in teachers’ current Al
competency across age groups, F (3, 54) = 4.739, p = .005. Post hoc LSD tests indicated that teachers
aged above 50 had significantly lower mean scores (M = 1.98, SD = 0.79) compared to those below 30
(M =2.90, SD = 0.78), aged 30-39 (M = 2.73, SD = 0.35), and aged 40-49 (M = 2.72, SD = 0.79). Based on

Cohen’s (1988) guidelines, the effect size (N2 = .21) can be considered as large.
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The result of the analysis of the present, desirable states and needs of developing Al

competency.

The second research question is aimed to examine the current and desirable states of Al
competency development among teachers at the study school using the UNESCO (2024) Al Competency
Framework. The framework includes five key components: 1) Human-Centered Mindset, 2) Ethics of Al,
3) Al Foundations and Applications, 4) Al Pedagogy, and 5) Al for Professional Development. The Modified

Priority Needs Index was used to determine the gaps between current practice and perceived importance.

Mean Al competency Score

3.50
3.00

Below 30

30-39

40-49

m Age Group

290 2.73 2.72
2.50
1.98
2.00
1.50
1.00
0.50
0.00

Above 50

Figure 1 Teachers’ Current Al Competency by Age Group

Table 2 The current, desirable states and needs of development of Al Competency.

Al Competency M SD
M (Desire) | SD (Desire) | PNlogified Rank
Component (Current) | (Current)
Human-Centered
2.34 0.41 3.47 0.35 0.48 4
Mindset
Ethics of Al 241 0.37 3.50 0.28 0.45 5
Al Foundation &
2.34 0.38 3.55 0.32 0.52 2
Application
Al Pedagogy 2.36 0.28 3.61 0.23 0.53 1
Al for Prof.
2.42 0.27 3.65 0.21 0.51 3
Development

Note: N = 58, M = Mean, SD = Standard Deviation, PNI = Priority Needs Index (Modified)
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Table 2 presents the descriptive statistics and PNlpcgifieq SCOres for each of the five Al
competency components. The component with the highest PNl oqiieq SCOre was Al Pedagogy (0.53),
followed by Al Foundations and Applications (0.52) and Al for Professional Development (0.51), indicating
these were the most pressing areas of need. Human-Centered Mindset and Ethics of Al scored lower
(0.48 and 0.45, respectively), reflecting comparatively smaller perceived gaps. The overall average
PNl hodifieg SCOre across all components was 0.50, indicating a moderate level of need for professional

development in Al competency among the teachers in the school.

Discussion

Influence of Age on Al Competency

The findings provide important support for the hypothesis that older teachers may have lower
current Al competency than their younger colleagues. A statistically significant difference was observed
among age groups, with post hoc comparisons revealing that teachers aged Above 50 scored significantly
lower than those in all younger age categories. This pattern aligns with prior research suggesting that age
is a key factor in digital adaptability, where older educators may face greater obstacles due to lower
exposure to emerging technologies, reduced confidence, or limited opportunities for formal training
(Anzari et al., 2021).

Furthermore, studies related to the TPACK framework have found that age and teaching
experience may influence teachers’ understanding of technology integration. Older teachers often
demonstrate higher scores in pedagogical knowledge (PK) and content knowledge (CK), but lower scores
in technological knowledge (TK) (Yue et al., 2024). This suggests age-related gaps in confidence and
integration skills.

Priority Needs of developing Al Competency

The analysis of Priority Needs Index (PNl ogiieq) across the five Al competency components
revealed clear patterns of priority in teachers perceived development needs. The component with the
highest PNI score was Al Pedagogy, followed by Al Foundations and Applications, and Al for Professional
Development. In contrast, Ethics of Al and Human-Centered Mindset received the lowest scores,
suggesting relatively less perceived urgency.

The ranking of Al Pedagogy as the top priority is consistent with global findings that teachers
often feel unprepared to apply Al in instructional contexts Kitcharoen et al. (2024). Studies show that

while digital tools may be available, many teachers lack confidence in adapting Al to their teaching
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practices, designing Al-enhanced lessons, or assessing student learning through intelligent systems. This
highlights the need for development programs that directly address instructional integration.

The second-highest ranked need, Al Foundations and Applications, reflects gaps in teachers’
fundamental understanding of how Al works. As Zawacki-Richter et al. (2019) note, many educators have
only a superficial awareness of Al, limiting their ability to critically evaluate or make informed decisions
about the tools they use. This aligns with the UNESCO framework, which places foundational knowledge
at the base of Al competency development (UNESCO, 2024).

On the other hand, Ethics of Al and Human-Centered Mindset received lower PNI scores. This
may indicate not that teachers are already competent in these areas, but that they may not yet
recognize their importance. Similarly with (Borenstein & Howard, 2021) ethical considerations are often
treated as secondary to technical foundations and applications. The low priority assigned to Ethics of Al
may reflect a broader trend in teacher professional development programs emphasizing technical skills
over ethical reasoning (Holmes & Tuomi, 2022). Future studies should explore whether this stems from
limited exposure to Al ethics in training curricula.

Priority Needs of developing Al Competency

These findings reinforce the need for teacher development that is both sequenced and holistic.
Starting with high-priority areas like pedagogy and foundational understanding, training should gradually
incorporate ethical reasoning and human-centered perspectives, as emphasized in Al education research
(Holmes & Tuomi, 2022). Scaffolding Al learning in this way ensures that teachers develop not only
technical skills but also the critical judgment needed to use Al tools wisely and responsibly in
educational settings. Given the finding that younger teachers tend to have stronger Al skills, which also
opens opportunities for intergenerational learning, where younger educators can support and scaffold
the development of older colleagues, enhancing a collaborative professional culture and ensuring that
all teachers regardless of age can confidently integrate Al into their practice.

Limitations of the study

Although the research achieved its objectives, this study has certain limitations. First, it was
conducted in a single private school, which may limit the generalizability of the findings to other
educational settings, such as public schools or schools in different regions. Second, the sample showed
a gender imbalance, with a majority of participants being female. This may have influenced the results,
as gender-related differences in attitudes or experience with Al tools could affect self-reported
competency levels. Future research should aim to include a more diverse range of school types and

participant demographics to enhance the validity and applicability of the findings.
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This study relies on self-reported data, which may be affected by over- or underestimation,
social desirability, or misunderstanding of items. As a result, some teachers’ Al competency ratings may
not reflect their actual abilities, potentially influencing the accuracy of PNl ogifieq SCOres. Future studies

should consider using objective assessments to support self-report data.

Recommendations

Recommendations for practices

Based on the PNl cgifieq results, teacher development initiatives should be aligned with the
identified priority order: starting with Al pedagogy, followed by Al foundations and applications, and then
Al for professional development. These areas show the greatest perceived gaps between current and
desired competency levels. Focusing development efforts in this order ensures that teachers first build
the skills most urgently needed for classroom integration, before advancing to broader applications and
self-directed professional growth. While ethics and human-centered mindsets scored lower on the PN,
these should still be integrated gradually as foundational understanding and instructional use of Al
become more stable. The findings show that teachers over 50 years old reported significantly lower Al
competency scores than younger teachers. Development programs should therefore adopt a
differentiated approach. Older educators may benefit from more guided, in-person formats like
workshops or coaching, whereas younger, more digitally fluent teachers may thrive in self-paced e-
learning or collaborative projects. Tailoring delivery methods helps bridge generational gaps and fosters
inclusive learning environments. Younger teachers who exhibit higher current competency can serve as
peer mentors in coaching systems or Professional Learning Communities. Creating structured
opportunities for intergenerational exchange not only enhances professional collaboration but also
maximizes existing internal capacity. This promotes a sustainable model for Al knowledge transfer and
cultivates a supportive school culture of continuous digital learning. At the policy level, these findings
suggest the need to develop and adopt national Al competency standards for teachers in Thailand. A
formal framework would provide consistent expectations for teacher training institutions, support school
administrators in planning effective development programs, and ensure equity in Al literacy across
different types of schools.

Recommendations for further research

Since this study focused on a single private school in Nonthaburi, broader comparative studies
should be conducted across pubilic, rural, and international schools. Such research can help determine

whether the UNESCO Al Competency Framework and associated development methods are universally
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applicable or require contextual adaptation to address local technological readiness and educational
needs.

Although “Ethics of Al” and “Human-Centered Mindset” had the lowest priority needs index
scores, this may reflect a lack of awareness rather than true competence. Future research should use
interviews, focus groups, or classroom observations to understand how teachers perceive Al ethics and
responsibility. These insights could inform the design of more reflective and value-based professional
development programs.

Additionally, future studies could further explore the findings through the lens of established
frameworks such as TPACK (Technological Pedagogical Content Knowledge), which explains how
teachers integrate technology with pedagogy and content. The observed differences across age groups
may reflect imbalances in technological knowledge (TK), reinforcing the need to design development

programs that address all components of TPACK, particularly for older or less tech-confident educators.

Conclusion

This study identified significant gaps between the current and desired states of Al competency
among teachers at the study school, particularly in the areas of Al pedagogy and foundational
understanding. Age was found to be a key factor influencing self-assessed competency, with older
teachers reporting lower levels. These findings highlisht the urgent need for targeted professional
development that is both age-sensitive and competency-specific. The results offer practical insights for

schools aiming to build Al readiness among educators in a rapidly evolving digital world.
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