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Abstract: The development of digital technology necessitates the strengthening of artificial intelligence 

literacy in elementary education as part of 21st-century skills. This study aims to develop a feasible and 

reliable AI literacy instrument for elementary school students. The research method employs a Research 

and Development (R&D) approach with the ADDIE model, encompassing the stages of analysis, 

design, development, implementation, and evaluation. The research participants consisted of four 

experts for content validation and 250 elementary school students from SD Negeri 1 Sinunukan, 

Sinunukan District, Mandailing Natal Regency, North Sumatra, Indonesia, for empirical testing. The 

instrument was developed based on five indicators of AI literacy: Recognizing AI, Understanding AI, 

Function/Use Apply AI, Evaluate and Create AI, and AI Ethics. The expert validation results indicate 

that all indicators have high content validity and are declared feasible for use. Empirical validity and 

reliability tests show that most instrument items fall into the valid and reliable categories, although 

several items in the Understanding AI indicator require refinement. The implementation results 

demonstrate a relatively homogeneous distribution of students' AI literacy abilities, with the main 

challenge being the understanding of abstract AI concepts. Overall, this instrument is feasible to use as 

a measurement tool for AI literacy in the context of the Merdeka Curriculum. 
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1. INTRODUCTION 

The rapid advancement of digital technology has significantly transformed various aspects of human 

life, including the field of education. In recent years, the integration of artificial intelligence (AI) into 

everyday activities has become increasingly widespread, influencing how individuals access 

information, communicate, and solve problems. Educational environments are no longer limited to 

traditional teaching methods but are evolving into dynamic, technology-driven ecosystems. This 

transformation requires students to possess not only basic digital skills but also a deeper understanding 

of emerging technologies such as AI (Yue, M., Jong, M. S. Y., Dai, Y., & Lau, W. W. F., 2025). 

Consequently, the concept of literacy has expanded beyond reading and writing to include digital and 

technological competencies. In this context, AI literacy emerges as a crucial component of modern 
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education. It equips learners with the ability to interact effectively with intelligent systems. Therefore, 

integrating AI literacy into education is no longer optional but essential. (Chung, K., Kim, S., Jang, Y. et 

al., 2025) 

Alongside technological development, the demands placed on students in the 21st century have also 

become more complex. Learners are expected to think critically, solve problems creatively, and adapt 

to rapidly changing environments. These competencies are closely مرتبط dengan the ability to 

understand and utilize AI technologies. Without adequate literacy, students may become passive 

consumers of technology rather than active and critical users. Moreover, the abundance of AI-generated 

information poses challenges related to accuracy, bias, and ethical use. Students must be able to evaluate 

the credibility of information and make informed decisions (Siregar, T., Fauzan, A., Yerizon, Y., & 

Syafriandi, S. (2025). This highlights the importance of equipping learners with the skills needed to 

navigate digital environments responsibly. As a result, educational systems must respond by 

incorporating AI literacy into their curricula. This ensures that students are prepared to مواجهة challenges 

in the digital era. (Yeter, I. H., Yang, W., & Sturgess, J. B., 2024) 

Elementary education plays a strategic role in laying the foundation for these competencies. At this 

stage, students begin to develop essential cognitive skills such as reasoning, analysis, and pattern 

recognition. These abilities are fundamental to understanding how AI systems function. Introducing AI 

literacy at an early age can foster curiosity and engagement with technology in a positive way. It also 

helps students build a mindset that is open to innovation and continuous learning. Furthermore, early 

exposure can prevent misconceptions about AI and promote a balanced understanding of its capabilities 

and limitations. शिक्षक ों can design learning experiences that are appropriate to students’ developmental 

levels. This makes the introduction of AI concepts more accessible and meaningful. Therefore, 

elementary school becomes a critical starting point for AI literacy development. (Hong, J., Kim, K., 

2025) 

The integration of AI literacy into early education supports the development of ethical awareness and 

responsible technology use. As students interact with AI systems, they must understand the importance 

of privacy, data security, and academic integrity. These values are essential in fostering responsible 

digital citizenship. By embedding ethical considerations into AI learning, students can develop a holistic 

understanding of technology (Sabatini, J., Graesser, A. C., Hollander, J., & O’Reilly, T., 2023). This 

approach ensures that they not only use AI effectively but also responsibly. Moreover, it aligns with 

global educational goals that emphasize character building alongside cognitive development. The 

combination of technical skills and ethical awareness prepares students for future challenges. Thus, AI 

literacy contributes to shaping well-rounded individuals. It becomes a vital element in achieving 

sustainable and meaningful education in the digital age. (Yang, H., Rachmatullah, A., Alozie, N. et al., 

2025) 

Education is a fundamental process in human life that plays a role in transmitting knowledge, skills, 

and values from one generation to the next. The educational process does not only take place in formal 

institutions such as schools and universities but also occurs through life experiences involving social 

interactions and learning from the surrounding environment. Thus, education is understood as a lifelong 

process inherent in human life (Kempa, Sopacua, and Pattiasina 2024). 

In line with this, education is positioned as a conscious and planned effort to develop the potential of 

students comprehensively (Pristiwanti et al. 2022). Law of the Republic of Indonesia Number 20 of 

2003 concerning the National Education System affirms that education aims to develop students' 

potential to possess intelligence, personality, noble character, and the skills necessary for personal and 
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community life. This view emphasizes that education is oriented not only towards cognitive aspects but 

also towards character building and student well-being (Purwaningtyas et al. 2024). 

In the context of contemporary developments, 21st-century education demands that students possess 

complex knowledge accompanied by various supporting skills, such as higher-order thinking skills and 

the ability to utilize information, media, and technology. These demands align with the 21st-century 

learning framework, which emphasizes the importance of students' readiness to face global challenges 

(Purwaningtyas et al. 2024). 

The development of digital technology in the era of the Industrial Revolution 4.0 has brought significant 

changes to the world of education. Digital transformation creates a need for new skills relevant to 

current developments, one of which is digital literacy (Hasdyna et al. 2025). Digital literacy not only 

encompasses the ability to use technology but also includes understanding how technology works, 

managing digital information, and the ability to be critical, ethical, and responsible in its use. Literacy 

is not merely defined as the ability to read and write (Sirodjiddin and Soedjatmiko 2025). Literacy 

includes the ability to understand, manage, evaluate, and utilize information meaningfully to support 

life skills and learning (Ningsih and Sayekti 2023). Thus, literacy demands an active role for individuals 

in understanding and using information critically. 

One of the digital technologies increasingly utilized in education is Artificial Intelligence (AI). AI is 

technology that enables computer systems to mimic human thinking abilities, particularly in performing 

reasoning and decision-making automatically (Hidayati 2023). In the educational context, AI is used to 

create more interactive and adaptive learning experiences, but it also raises ethical challenges, such as 

algorithmic bias and data privacy threats (Amalia, Fatmawati, and Nuriana 2025). 

Therefore, the utilization of AI in education demands artificial intelligence literacy. AI literacy is 

understood as an individual's ability to understand the basic principles of AI, its workings and impacts, 

and to use AI critically and ethically. AI literacy is a crucial 21st-century skill that needs to be integrated 

into education, including at the elementary school level, considering that students have been interacting 

with AI-based technology from an early age (Maleni et al. 2025). 

Various studies indicate that artificial intelligence has brought significant changes to the world of 

education. Research by (Amalia et al. 2025) emphasizes that the use of AI in education provides 

convenience for teachers and students through more interactive, adaptive, and efficient learning, such 

as the use of chatbots and virtual tutors. However, the article focuses more on the opportunities, impacts, 

and ethical challenges of AI use, including issues of privacy, bias, and data security. The discussion on 

AI literacy remains conceptual and is not accompanied by empirical measurements regarding the extent 

to which students understand, use, and behave towards AI technology, especially at the elementary 

education level. 

Meanwhile, research by (Maleni et al. 2025) affirms that AI literacy is an essential 21st-century skill 

that needs to be integrated into education to prepare students for technological advancements. However, 

this study highlights the urgency and general integration of AI literacy and does not specifically examine 

the level of AI literacy among elementary school students based on measurable literacy dimensions. 

Thus, a research gap exists in the form of a lack of quantitative data depicting the level of artificial 

intelligence literacy in elementary school students, covering aspects of recognition, understanding, use, 

evaluation, and ethics of AI use. This research aims to fill this gap by measuring AI literacy among 

elementary school students. 

Based on this research gap, this study aims to quantitatively determine the level of artificial intelligence 

literacy among elementary school students, encompassing students' abilities to recognize the existence 
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of AI, understand the basic concepts and characteristics of AI, use AI functionally in learning activities, 

evaluate and create AI-assisted outcomes, and demonstrate attitudes and ethics in the wise and 

responsible use of AI. 

 

2. LITERATURE REVIEW 

Artificial Intelligence Literacy in Education 

The rapid integration of artificial intelligence into various sectors, including education, has necessitated 

the development of AI literacy as a fundamental competency for the 21st century (Long & Magerko, 

2020). AI literacy is broadly defined as a set of competencies that enables individuals to critically 

evaluate AI technologies, communicate and collaborate effectively with AI, and use AI as a tool for 

learning and problem-solving (Ng et al., 2021). In the context of K-12 education, the introduction of AI 

literacy is crucial as it equips young learners with the foundational knowledge to navigate a world 

increasingly shaped by intelligent systems (Touretzky et al., 2019). 

Artificial Intelligence (AI) literacy has emerged as a critical domain within contemporary educational 

discourse, particularly in response to the rapid expansion of intelligent technologies across various 

sectors. In education, AI is no longer محدود to advanced research settings but has become embedded in 

everyday learning tools such as adaptive learning platforms, virtual assistants, and automated 

assessment systems. This widespread integration demands that students develop not only technical 

familiarity but also critical awareness of how AI systems function and influence decision-making 

processes. Consequently, AI literacy is increasingly recognized as a core competency that complements 

traditional literacies. It enables learners to engage with technology in a more informed and reflective 

manner. Moreover, the presence of AI in educational environments reshapes the roles of both teachers 

and students. Therefore, fostering AI literacy is essential to ensure meaningful and responsible 

participation in digitally mediated learning contexts. 

AI literacy is broadly conceptualized as a multidimensional construct that encompasses knowledge, 

skills, and attitudes related to artificial intelligence. According to Long and Magerko (2020), AI literacy 

involves understanding fundamental AI concepts, recognizing its applications, and critically evaluating 

its societal implications. This perspective highlights that AI literacy extends beyond operational skills 

to include analytical and ethical dimensions. Similarly, Ng et al. (2021) emphasize that AI literacy 

enables individuals to communicate and collaborate effectively with AI systems. This includes the 

ability to formulate appropriate inputs, interpret outputs, and integrate AI-generated insights into 

problem-solving processes. Such competencies are increasingly relevant as AI tools become more 

interactive and user-centered. Furthermore, AI literacy supports the development of metacognitive 

skills, allowing learners to reflect on how they use technology. Thus, it plays a vital role in promoting 

higher-order thinking in the digital age. 

In the context of K–12 education, the introduction of AI literacy is particularly significant due to its 

long-term impact on students’ cognitive and social development. Touretzky et al. (2019) argue that early 

exposure to AI concepts helps students build foundational understanding that can be expanded in later 

stages of education. At the elementary level, AI literacy can be introduced through simplified concepts 

such as pattern recognition, automation, and basic data usage. These concepts align with children’s 

 cognitive development, making them accessible and engaging. Early integration also fosters الطبيعي

curiosity and positive attitudes toward technology, which are essential for lifelong learning. 

Additionally, introducing AI literacy at a young age helps students become more critical consumers of 

digital content. They learn to question the accuracy and reliability of AI-generated information. 
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Therefore, K–12 education serves as a strategic platform for embedding AI literacy in a structured and 

developmentally appropriate manner. 

Furthermore, the integration of AI literacy into education is closely مرتبط with the broader goal of 

preparing students for future challenges in a technology-driven society. As AI continues to evolve, its 

impact on the workforce and everyday life becomes increasingly significant. Students who possess AI 

literacy are better equipped to adapt to these changes and to participate actively in shaping technological 

advancements. This includes understanding ethical considerations such as data privacy, algorithmic 

bias, and responsible use of AI. Educational systems must therefore ensure that AI literacy is not treated 

as an optional add-on but as an integral component of the curriculum. By doing so, schools can support 

the development of informed, critical, and ethical digital citizens. Ultimately, AI literacy empowers 

students to harness the potential of AI while mitigating its risks. It represents a forward-looking 

approach to education that aligns with the demands of the 21st century. 

Frameworks and Dimensions of AI Literacy 

Several frameworks have been proposed to structure AI literacy for educational purposes. A prominent 

framework by Touretzky et al. (2019) outlines five "big ideas" for K-12 AI education: Perception, 

Representation and Reasoning, Learning, Natural Interaction, and Societal Impact. This framework 

emphasizes that AI literacy goes beyond technical skills to include understanding how AI works, its 

limitations, and its implications for society. Similarly, Ng et al. (2021) proposed a framework 

comprising four dimensions: Know & Understand AI, Use & Apply AI, Evaluate & Create AI, and AI 

Ethics. These dimensions align closely with the indicators used in this study (Recognizing, 

Understanding, Using, Evaluating/Creating, and Ethics), providing a strong theoretical foundation for 

instrument development. 

The development of AI literacy in education has been supported by various conceptual frameworks that 

aim to structure the competencies required for effective engagement with artificial intelligence. These 

frameworks provide a systematic foundation for integrating AI literacy into teaching and learning 

processes. One of the most influential frameworks is proposed by Touretzky et al. (2019), which 

introduces five “big ideas” for K–12 AI education: Perception, Representation and Reasoning, 

Learning, Natural Interaction, and Societal Impact. Each of these components represents a key aspect 

of how AI systems function and interact with humans. For instance, perception relates to how AI 

systems interpret data from the environment, while learning refers to how systems improve their 

performance over time באמצעות data. This framework emphasizes conceptual understanding rather than 

mere technical operation. It also highlights the importance of helping students grasp both the 

capabilities and limitations of AI systems. Therefore, it serves as a comprehensive guide for designing 

AI-related curricula. 

In addition to Touretzky’s framework, other scholars have proposed models that further elaborate the 

dimensions of AI literacy. Ng et al. (2021), for example, introduced a four-dimensional framework 

consisting of Know and Understand AI, Use and Apply AI, Evaluate and Create AI, and AI Ethics. This 

model reflects a progression from basic knowledge acquisition to higher-order thinking and ethical 

awareness. The “Know and Understand” dimension focuses on conceptual comprehension of AI 

principles, בעוד the “Use and Apply” dimension emphasizes practical engagement with AI tools. The 

“Evaluate and Create” dimension encourages critical analysis and creative production using AI 

technologies. Finally, the “AI Ethics” dimension addresses responsible use, including issues of bias, 

privacy, and accountability. This framework highlights that AI literacy is not a single skill but a 

combination of cognitive, technical, and ethical competencies. As such, it provides a balanced approach 

to understanding AI in educational contexts. 
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The alignment between these established frameworks and the indicators used in this study demonstrates 

the theoretical robustness of the developed instrument. The five indicators—Recognizing AI, 

Understanding AI, Function/Use Apply AI, Evaluate and Create AI, and AI Ethics—closely correspond 

to the dimensions proposed by Ng et al. (2021). For example, the Recognizing and Understanding 

indicators align with the “Know and Understand AI” dimension. Similarly, the Function/Use Apply AI 

indicator reflects the “Use and Apply AI” dimension. The Evaluate and Create AI indicator corresponds 

directly to higher-order competencies involving critical thinking and creativity. Finally, the AI Ethics 

indicator captures the moral and social considerations emphasized in both frameworks. This alignment 

ensures that the instrument is grounded in well-established theoretical perspectives. It also enhances the 

validity of the instrument as a measure of AI literacy. 

Furthermore, the integration of these frameworks into instrument development supports a holistic 

approach to assessing students’ competencies. Rather than focusing solely on technical skills, the 

instrument captures a wide range of abilities, including awareness, understanding, application, 

evaluation, creativity, and ethical judgment. This comprehensive perspective is essential in preparing 

students for the complexities of the digital era. It also reflects current educational priorities التي 

emphasize critical thinking, creativity, and responsible technology use. By grounding the instrument in 

established frameworks, the study ensures consistency with global standards in AI education. This not 

only strengthens the credibility of the research but also enhances its relevance for broader educational 

applications. Ultimately, the use of these frameworks contributes to the development of a valid, reliable, 

and theoretically sound AI literacy assessment tool. 

Challenges in Assessing AI Literacy in Elementary Schools 

Assessing AI literacy, particularly among young learners, presents unique challenges. The abstract 

nature of AI concepts, such as machine learning and algorithms, can be difficult for elementary students 

to grasp (Williams et al., 2019). Furthermore, there is a scarcity of validated instruments designed 

specifically for this age group that can reliably measure the multifaceted dimensions of AI literacy. 

Many existing studies rely on qualitative methods or focus on older students (Kong et al., 2021). This 

gap underscores the need for robust, empirically tested instruments that are developmentally appropriate 

and can provide reliable quantitative data on elementary students' AI literacy levels, which is the central 

focus of this research. 

Assessing AI literacy among elementary school students presents a range of conceptual and 

methodological challenges that distinguish it from assessment at higher educational levels. One of the 

primary difficulties lies in the abstract nature of core AI concepts, such as machine learning, algorithms, 

and data processing. These ideas often require a level of cognitive abstraction that may not yet be fully 

developed in young learners. As noted by Williams et al. (2019), elementary students may struggle to 

comprehend invisible processes that occur behind digital interfaces. Consequently, educators must 

translate complex AI concepts into simplified, concrete representations that align with students’ 

developmental stages. This requires careful instructional design as well as appropriate assessment 

strategies. Without such adaptation, assessments may fail to capture students’ true understanding. 

Therefore, the challenge is not only in teaching AI but also in measuring its comprehension accurately. 

In addition to conceptual barriers, the limited availability of validated assessment instruments 

specifically designed for elementary students poses a significant challenge. Most existing AI literacy 

instruments are developed for secondary or higher education contexts, where learners possess more 

advanced cognitive and technical skills. As a result, these instruments may not be suitable for younger 

students due to differences in language complexity, task demands, and contextual relevance. Kong et 

al. (2021) highlight that many studies in AI education still rely heavily on qualitative approaches, such 
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as observations and interviews, to assess students’ understanding. While these methods provide rich 

insights, they often lack the scalability and objectivity required for large-scale evaluation. The absence 

of standardized quantitative instruments limits the ability to compare results across studies. This creates 

a gap in the literature regarding reliable measurement tools for early AI literacy. Hence, there is a 

pressing need for instruments tailored to the characteristics of elementary learners. 

Another challenge in assessing AI literacy is the multidimensional nature of the construct itself. AI 

literacy encompasses not only knowledge and understanding but also practical skills, critical evaluation, 

creativity, and ethical awareness. Capturing all these dimensions within a single instrument requires a 

comprehensive and well-structured framework. Each dimension must be operationalized into 

measurable indicators that are both valid and reliable. However, designing such indicators for young 

learners is complex, as it must balance simplicity with conceptual accuracy. Overly simplistic items 

may fail to capture meaningful differences in ability, while overly complex items may confuse students. 

Additionally, ensuring consistency in responses across different contexts adds another layer of 

difficulty. Therefore, instrument development must involve rigorous validation and reliability testing 

प्रक्रيا. This ensures that the instrument accurately reflects the multifaceted nature of AI literacy. 

Given these challenges, the development of robust and empirically tested instruments becomes a critical 

आवश्यकता in AI education research. Instruments must be developmentally appropriate, using language 

and contexts that are familiar to elementary students. They should also be capable of generating reliable 

quantitative data to support evidence-based decision-making. Such data are essential for evaluating the 

effectiveness of instructional interventions and for informing curriculum design. Furthermore, a 

validated instrument enables educators to identify specific areas where students need additional support. 

This aligns with the broader goal of fostering comprehensive AI literacy from an early age. By 

addressing the existing gaps in assessment tools, this research contributes to advancing the field of AI 

education. Ultimately, it supports the creation of more effective and inclusive learning environments in 

the digital era. 

 

3. METHOD 

The research was conducted at SD Negeri 1 Sinunukan, Sinunukan District, Mandailing Natal Regency, 

North Sumatra, Indonesia, during the odd semester of the 2025/2026 academic year, involving 250 

elementary school students. This research on developing an AI literacy instrument for elementary school 

students is a type of study using Research and Development (R&D). Research and Development is a 

systematic set of steps undertaken to produce a new product or refine an existing product so that it can 

be accounted for by the developing researcher (Jihan, Reffiane, and Arisyanto 2019). The development 

of the AI literacy validation instrument in this study employed the ADDIE procedure, which includes 

five phases: Analyze, Design, Development, Implementation, and Evaluation (Krismony, Parmiti, and 

Japa 2020). The ADDIE model was chosen because it offers a systematic, structured development flow 

that is easily applicable in educational instrument development. Furthermore, the interconnected stages 

of the ADDIE model allow researchers to conduct in-depth needs analysis, design instruments tailored 

to the characteristics of elementary school students, develop instruments gradually, implement them in 

a limited setting, and evaluate them to ensure the validity, practicality, and effectiveness of the resulting 

instrument. Thus, the use of the ADDIE model is considered appropriate for developing an AI literacy 

instrument suitable for elementary school students. (Torang Siregar, & Yuni Rhamayanti. (2025) 

In the Analyze phase, the researcher conducted a needs analysis regarding the aspects of AI literacy, 

which include the ability to recognize AI, understand AI, use and apply AI, create and evaluate AI 
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utilization, and exhibit attitudes and ethics in using AI. This analysis was performed to identify the 

students' initial conditions, learning needs, and the gap between expected competencies and existing 

field conditions. The problems identified in this phase served as a reference or basis for developing a 

self-assessment instrument as a relevant solution suited to the characteristics of elementary school 

students (Firda 2023). The results of this analysis then became the basis for formulating indicators, 

creating instrument grids, and determining the form of statement items to be developed in subsequent 

stages. 

The Design phase aimed to design the structure of the artificial intelligence literacy instrument for 

elementary school students. Activities in this phase included: (1) formulating the objectives of AI 

literacy assessment, (2) developing indicators and sub-indicators of AI literacy covering the abilities to 

recognize AI, understand AI, use and apply AI, create and evaluate AI utilization, and exhibit attitudes 

and ethics in using AI, (3) creating an instrument grid, (4) determining the form of instrument 

statements, and (5) designing the scoring guidelines. The instrument design considered the alignment 

between indicators, statements, and the developmental characteristics of elementary school students. 

The Development phase was used to compile the instrument's statement items based on the designed 

blueprint. Activities in this phase included: (1) drafting the AI literacy instrument, (2) conducting expert 

validation covering content, construct, and language validity, (3) revising the instrument based on input 

from experts, and (4) pilot testing the instrument with elementary school students. Data from the pilot 

test were then analyzed to determine expert validity, empirical item validity, expert reliability, and the 

reliability of the developed instrument. 

The Implementation phase was carried out by applying the AI literacy instrument, which had been 

validated by experts and revised based on their feedback, to students in grades III and IV of elementary 

school. The application of this instrument aimed to determine: (1) the instrument's usability in actual 

learning conditions, (2) the ease with which students understood the instructions and statements, (3) the 

suitability of the statement items to the developmental characteristics of elementary school students, 

and (4) the time students needed to complete the instrument. The results of this implementation phase 

were used as a basis for final refinements to the instrument to make it more practical, easy to use, and 

aligned with the goals of AI literacy measurement. 

The Evaluation phase was used to assess the final quality of the developed AI literacy instrument. This 

evaluation covered several aspects, namely: (1) overall construct validity, (2) instrument reliability, (3) 

the instrument's effectiveness in measuring students' AI literacy abilities, and (4) the feasibility of using 

the instrument in elementary school learning. The results of this evaluation became the basis for 

concluding that the developed instrument is feasible to use and can be utilized as a valid and reliable 

tool for measuring AI literacy in elementary school students. 

The instrument developed in this study is an AI literacy assessment tool covering several aspects: the 

ability to recognize AI, understand AI, use and apply AI, create and evaluate AI utilization, and 

demonstrate attitudes and ethics in using AI. The instrument was constructed using a Likert scale to 

measure students' attitudes, perceptions, and levels of understanding in a graded manner. The Likert 

scale is an ordinal scale that allows respondents to be ranked based on their level of agreement with a 

given statement, although it does not indicate equal distances between responses. Each statement item 

has four answer alternatives: Strongly Agree (SA), Agree (A), Disagree (D), and Strongly Disagree 

(SD), arranged from the most positive to the most negative response (Mawardi 2019). 

 

4. RESULTS AND DISCUSSION 
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RESULTS 

ADDIE Model 

The ADDIE model is a systematic approach developed to produce effective learning products. This 

model is not only applied in the development of learning media but is also used in curriculum design, 

digital learning system development, module preparation, and training programs for educators. 

Therefore, ADDIE is often regarded as a foundational framework in instructional design due to its 

flexibility and applicability across various learning contexts (Rahayu 2025). The ADDIE model is a 

concept applied to build basic performance in the learning process, particularly in developing learning 

product designs. This model is part of instructional design oriented towards individual learning, 

encompassing stages that include short-term and long-term goals, arranged systematically, and adopting 

a systems approach to knowledge and the human learning process (Hidayat and Muhamad 2021). 

This study involved two groups of participants: experts and students. Four experts were involved in 

validating the developed AI literacy instrument; they are specialists in elementary education with 

competencies in instrument development and learning evaluation. The research subjects consisted of 

100 elementary school students who had access to electronic devices and were familiar with using AI-

based digital applications. Data collection was conducted using a questionnaire developed by the 

researcher, used to assess aspects of students' AI literacy, including the ability to recognize, understand, 

use, evaluate, and create with AI in the learning context, while also gathering input from experts 

regarding content and construct validity. The instrument, once declared valid and reliable, was then 

used for data collection from the student subjects (Torang Siregar, & Yuni Rhamayanti. (2025). This 

instrument consisted of statements that students had to answer honestly, based on a grid developed from 

the aspects of AI literacy: the ability to recognize AI, understand AI, use and apply AI, evaluate and 

create with AI, and the attitudes and ethics in using AI. The development of the instrument based on 

this grid aimed to ensure that each statement item was relevant to the measured indicator and appropriate 

for the cognitive development level and experiences of elementary school students in utilizing AI 

technology, as detailed in Table 1. 

The research instrument was a questionnaire developed based on five dimensions of students' abilities 

in AI as follows: 

TABLE 1. AI Literacy Instrument Grid 

Indicator Sub-indicator Item 

Recognizing AI 

Mentioning examples of 

technology or applications 

that use AI 

I can mention examples of AI like Meta AI, 

Chat GPT, or Gemini. 

 
Recognizing results or 

content created by AI 

I can recognize AI-generated results, for 

example, photos and videos produced by AI. 

 
Knowing applications that 

use AI features 
I know several applications that use AI. 
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Indicator Sub-indicator Item 

 
Knowing game applications 

that use AI 

I know some game applications that use AI, 

such as Duolingo, ML, PUBG, Infinite 

Craft. 

 
Identifying signs or icons of 

AI features in applications 

I can recognize the appearance or signs that 

indicate AI features in an application. 

Understanding AI 
Explaining simply how AI 

works 
I can simply explain how AI works. 

 

Understanding that AI can 

answer questions 

automatically 

I understand that AI can answer questions 

automatically. 

 

Understanding that AI learns 

from data, so its answers are 

not always correct 

I know that AI answers based on the 

information it learns, so its answers are not 

always correct. 

 
Understanding that AI can 

create images automatically 

I understand that AI can create images 

automatically. 

 

Understanding that AI does 

not have feelings/emotions 

like humans 

I understand that AI does not have feelings 

like humans. 

Function / Use 

apply AI 

Using AI applications 

independently 

I know how to open and use AI applications 

without help from others. 

 
Using AI to search for 

information 

I can use AI applications to ask questions or 

search for information. 

 
Using AI to create creative 

works 

I can use AI to help with assignments, such 

as finding explanations or generating ideas. 

 
Using AI to check the 

correctness of answers 

I can use AI to create stories, pictures, or 

creative ideas. 
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Indicator Sub-indicator Item 

 
Using AI to check the 

correctness of answers 

I can use AI to check whether my answers 

are correct. 

Evaluate and 

Create AI 

Giving appropriate 

commands (prompts) to AI 

I can give commands to AI to answer / create 

according to what I ask. 

 
Comparing AI answers with 

books/one's own knowledge 

I can distinguish between AI answers and 

information from books or my own 

knowledge to check their correctness. 

 
Combining personal ideas 

with AI results 

I can combine my own ideas with AI results 

(e.g., images from AI and text explanations 

from me). 

 

Creating visual works 

(images/posters/illustrations) 

using AI 

I can create images, posters, or illustrations 

using AI assistance. 

 
Asking AI to revise its 

answers to suit needs 

I can tell AI to improve its answers so they 

match what I ask. 

AI ethics 
Using AI safely (not sending 

personal data) 

I use AI in a good way, for example, by not 

giving out personal information. 

 
Using AI for positive and 

beneficial purposes 

I use AI only for beneficial things, such as 

learning. 

 
Giving commands to AI 

using polite language 

I can give commands politely when using 

AI. 

 
Using AI for learning, not for 

cheating 

I use AI to increase my knowledge, not to 

cheat on assignments. 

 
Not copying AI answers 

directly 
I do not copy all answers from AI directly. 
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The AI Literacy Instrument Grid presented in Table 1 reflects a comprehensive framework for assessing 

students’ competencies in interacting with artificial intelligence across multiple dimensions. The 

instrument is systematically organized into five major indicators, namely recognizing AI, understanding 

AI, applying AI, evaluating and creating with AI, and AI ethics. Each indicator is further elaborated into 

several sub-indicators that capture specific aspects of students’ literacy. These sub-indicators are 

operationalized into measurable questionnaire items to ensure clarity and consistency in data collection. 

The structure of the instrument demonstrates alignment with contemporary frameworks of digital and 

AI literacy. It also emphasizes not only technical knowledge but also critical thinking and ethical 

awareness. Such a multidimensional approach is crucial in the current educational landscape where AI 

integration is rapidly increasing. Therefore, this instrument serves as a robust tool to evaluate students’ 

readiness in engaging with AI technologies. (Zhang, H., Perry, A. & Lee, I., 2025) 

The first indicator, recognizing AI, focuses on students’ ability to identify and be aware of AI 

technologies in their daily lives. This includes the capacity to mention examples of AI-based 

applications such as conversational agents and intelligent systems. Students are also expected to 

recognize outputs generated by AI, including images, text, and videos. The ability to distinguish AI-

generated content from human-created content is increasingly important in the digital era. Furthermore, 

recognizing AI involves awareness of various applications and platforms that incorporate AI features. 

The inclusion of game-based applications highlights the relevance of AI in entertainment contexts 

familiar to students. Identifying symbols or icons associated with AI functionalities also reflects a 

practical understanding of user interfaces. Altogether, this indicator establishes foundational awareness, 

which is essential before deeper comprehension can occur. (Faizal, Khoirunnisa, & Budiono, H., 2025) 

The second indicator, understanding AI, emphasizes conceptual knowledge regarding how AI operates. 

Students are expected to explain AI processes in simple terms, demonstrating basic comprehension of 

algorithms and data-driven mechanisms. This includes understanding that AI systems can automatically 

respond to queries based on programmed models. Importantly, students are introduced to the concept 

that AI learns from data, which implies potential inaccuracies in its outputs. This awareness is critical 

in preventing blind trust in AI-generated information. Additionally, understanding AI includes 

recognizing its generative capabilities, such as creating images or text. Students must also acknowledge 

the limitations of AI, particularly the absence of emotions and human-like consciousness. This 

distinction helps in fostering realistic expectations regarding AI functionalities. Consequently, this 

indicator supports the development of informed and critical users of AI. (Zhang, H., Perry, A. & Lee, 

I., 2025) 

The third indicator, applying AI, relates to students’ practical ability to use AI tools in various contexts. 

This involves independent operation of AI applications without external assistance, reflecting digital 

autonomy. Students are also expected to utilize AI for information retrieval, which enhances their 

research capabilities. The use of AI in generating creative outputs, such as ideas and explanations, 

indicates its role as a cognitive support tool. Additionally, AI can be used to verify answers, thereby 

assisting in self-assessment and learning validation. The integration of AI into academic tasks 

demonstrates its potential in enhancing productivity and efficiency. However, proper guidance is 

necessary to ensure that students use AI appropriately. This indicator highlights the importance of 

hands-on experience in building AI literacy. Ultimately, applying AI bridges the gap between theoretical 

knowledge and real-world practice. (Faizal, Khoirunnisa, & Budiono, H., 2025) 

The fourth indicator, evaluating and creating with AI, represents higher-order thinking skills in Bloom’s 

taxonomy. Students are required to formulate effective prompts to guide AI outputs according to their 

needs. This skill is essential for maximizing the utility of AI systems. Additionally, students must 
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compare AI-generated responses with other sources of knowledge to assess accuracy and reliability. 

This critical evaluation process helps in mitigating misinformation risks. Combining personal ideas with 

AI-generated content reflects creative collaboration between humans and machines. Students are also 

encouraged to produce visual outputs such as posters or illustrations using AI tools. Revising AI outputs 

to meet specific requirements demonstrates iterative thinking and problem-solving skills. Thus, this 

indicator promotes both analytical and creative competencies in AI use. (Zhang, H., Perry, A. & Lee, I., 

2025) 

The fifth indicator, AI ethics, underscores the importance of responsible and ethical use of AI 

technologies. Students are expected to use AI safely, particularly by protecting personal data and 

privacy. Ethical awareness includes understanding the potential risks associated with data misuse. 

Moreover, students should use AI for positive and constructive purposes, especially in educational 

contexts. The emphasis on polite communication with AI reflects digital etiquette and respectful 

interaction. Importantly, students are guided to use AI as a learning aid rather than a tool for academic 

dishonesty. Avoiding direct copying of AI-generated answers fosters originality and intellectual 

integrity. This indicator ensures that AI literacy is not limited to technical skills but also encompasses 

moral considerations. Consequently, ethical competence becomes a fundamental aspect of AI literacy. 

(Faizal, Khoirunnisa, & Budiono, H., 2025) 

The use of a Likert scale ranging from 1 to 4 provides a structured approach to measuring students’ 

responses. This scale allows for the assessment of varying levels of agreement or ability. By avoiding a 

neutral midpoint, the instrument encourages more definitive responses from participants. This design 

enhances the reliability of the collected data. Each item is scored and subsequently averaged to represent 

students’ proficiency in each AI literacy dimension. The quantitative nature of the scale facilitates 

statistical analysis and interpretation. Furthermore, it allows for comparisons across different groups or 

contexts. Thus, the Likert scale serves as an effective measurement tool in this study. (Yim, I.H.Y., Su, 

J., 2025) 

The data analysis method employed is descriptive quantitative analysis, which focuses on summarizing 

and interpreting numerical data. This approach is appropriate for identifying trends and patterns in 

students’ AI literacy levels. By calculating mean scores for each indicator, researchers can determine 

areas of strength and weakness. The analysis also provides insights into overall competency levels 

across the five dimensions. Descriptive statistics such as averages are useful for presenting findings in 

a clear and concise manner. Additionally, this method supports evidence-based conclusions regarding 

students’ abilities. The results can be used to inform educational strategies and interventions. Therefore, 

descriptive analysis plays a crucial role in translating raw data into meaningful insights. (Yim, I.H.Y., 

Su, J., 2025) 

The integration of AI literacy into education reflects the growing importance of digital competencies in 

the 21st century. As AI technologies become more prevalent, students must be equipped with the skills 

to engage with them effectively. The instrument outlined in Table 1 aligns with this need by covering 

both cognitive and practical aspects of AI use. It also emphasizes critical evaluation and ethical 

considerations, which are often overlooked in traditional digital literacy frameworks. By incorporating 

these dimensions, the instrument provides a holistic assessment of AI literacy. This is particularly 

relevant in preparing students for future academic and professional environments. Consequently, the 

instrument contributes to the advancement of modern educational practices. (Yim, I.H.Y., Su, J., 2025) 

Another significant aspect of this instrument is its adaptability to various educational levels. The items 

are designed in a way that they can be easily understood by students with different backgrounds. This 

makes the instrument versatile and applicable in diverse contexts. Teachers can also modify or expand 
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the items בהתאם to specific learning objectives. The flexibility of the instrument enhances its practical 

utility in classroom settings. Moreover, it can serve as a diagnostic tool to identify students’ needs and 

tailor instruction accordingly. This adaptability ensures that the instrument remains relevant in dynamic 

educational environments. Hence, it supports continuous improvement in teaching and learning 

processes. (Yim, I.H.Y., Su, J., 2025) 

The role of AI in supporting learning activities is increasingly evident through this framework. AI tools 

can assist students in understanding complex concepts by providing explanations and examples. They 

also facilitate personalized learning experiences based on individual needs. The ability to generate 

creative content enhances students’ engagement and motivation. However, without proper literacy, 

students may misuse these tools or rely on them excessively. The instrument addresses this issue by 

promoting balanced and responsible use of AI. It encourages students to view AI as a supportive tool 

rather than a substitute for thinking. Therefore, AI literacy becomes essential in maximizing the benefits 

of technology in education. (Yim, I.H.Y., Su, J., 2025) 

In addition, the emphasis on critical evaluation within the instrument is particularly महत्वपूर्ण. Students 

are trained to question and verify AI-generated information לפני accepting it as accurate. This skill is 

essential in an era where misinformation can spread rapidly through digital platforms. By comparing 

AI outputs with credible sources, students develop analytical thinking abilities. This process also 

reinforces traditional research skills in a modern context. Furthermore, it fosters a sense of responsibility 

in using digital information. The ability to critically evaluate AI outputs is a key component of digital 

citizenship. Thus, the instrument contributes to the development of informed and responsible learners. 

(Yue, M., Jong, M. S. Y., Dai, Y., & Lau, W. W. F., 2025) 

The creative dimension of AI literacy highlighted in this instrument is equally important. Students are 

encouraged to use AI as a tool for innovation and expression. This includes generating visual and textual 

content that reflects their ideas. The combination of human creativity and AI capabilities can lead to 

unique and meaningful outputs. This collaborative approach enhances students’ confidence and 

problem-solving skills. It also prepares them for future careers where creativity and technology 

intersect. By fostering creativity, the instrument supports holistic student development. Consequently, 

it aligns with modern educational goals that emphasize innovation. (Yim, I.H.Y., Su, J., 2025) 

Ethical considerations remain a central theme throughout the instrument. As AI technologies evolve, 

ethical challenges become more complex. Students must be aware of issues such as data privacy, bias, 

and academic integrity. The instrument addresses these concerns by incorporating specific items المتعلقة 

ethical behavior. This ensures that students not only use AI effectively but also responsibly. Ethical 

literacy is essential in building trust and accountability in digital environments. It also helps prevent 

potential misuse of AI technologies. Therefore, the inclusion of ethics strengthens the overall 

framework of AI literacy. (Yue, M., Jong, M. S. Y., Dai, Y., & Lau, W. W. F., 2025) 

The findings الناتجة from this instrument can have significant implications for curriculum development. 

Educators can use the results to design targeted interventions that address gaps in AI literacy. For 

example, if students show low understanding of AI concepts, additional instructional support can be 

provided. Similarly, low scores in ethical dimensions may indicate the need for awareness programs. 

The data can also inform policy decisions related to technology integration in education. By aligning 

curriculum with AI literacy competencies, institutions can enhance learning outcomes. This makes the 

instrument a valuable tool for educational planning and evaluation. (Yue, M., Jong, M. S. Y., Dai, Y., & 

Lau, W. W. F., 2025) 
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Furthermore, the implementation of this instrument can support ongoing research in the field of AI 

education. Researchers can use it to explore relationships between AI literacy and other variables כגון 

academic performance or motivation. Longitudinal studies can also be conducted to track changes in 

students’ competencies over time. This contributes to the development of evidence-based practices in 

education. The instrument can be adapted for different الثقافات and contexts, البحثية قيمته من يزيد مما . By 

providing a standardized measurement framework, it facilitates comparative studies. Thus, it plays a 

significant role in advancing scholarly understanding of AI literacy.  

In conclusion, the AI Literacy Instrument Grid provides a comprehensive and structured approach to 

assessing students’ competencies in interacting with AI. It encompasses multiple dimensions, including 

recognition, understanding, application, evaluation, creation, and ethics. The use of a Likert scale and 

descriptive quantitative analysis ensures reliable and interpretable results. The instrument not only 

measures technical skills but also promotes critical thinking and ethical awareness. Its adaptability and 

practical relevance make it suitable for diverse educational contexts. By equipping students with 

essential AI literacy skills, it prepares them for the challenges of the digital age. Ultimately, this 

framework contributes to the development of competent, creative, and responsible users of AI in 

education. (Gökçe, H., Nacaroğlu, O., 2026) 

The questionnaire used a Likert scale of 1 to 4 to assess students' ability levels for each item. Data from 

the questionnaire were analyzed using descriptive quantitative methods. The score for each item was 

averaged to determine students' abilities in the five AI dimensions: recognizing, understanding, using, 

evaluating, and creating. The results of this analysis were used to assess the extent to which students 

can utilize AI effectively, creatively, and ethically in learning activities. (Yim, I.H.Y., Su, J., 2025) 

TABLE 2. AI Literacy Validity 

Indicator Vexp Criteria r Criteria 

Recognizing AI 0.950252525 V 0.485** Valid 

Understanding AI 1 V 0.425** Valid 

Function / Use Apply AI 1 V 0.646** Valid 

Evaluate and Create AI 0.978787879 V 0.591** Valid 

AI Ethics 1 V 0.565** Valid 

Note: 

V = Valid 

*Significant at p=0.05 

**Significant at p=0.01 

Based on the expert validity results conducted through the Vexp value, all indicators—Recognizing AI, 

Understanding AI, Function/Use Apply AI, Evaluate and Create AI, and AI Ethics—met the validity 

criteria. This is evidenced by the Vexp value for each indicator being > 0.83 according to Aiken's V 
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criteria, thus theoretically appropriate and deemed feasible for empirical testing by the experts. 

Furthermore, the results of the empirical validity test using product-moment correlation analysis 

indicated that all instrument items were declared valid. This is evidenced by the correlation coefficient 

(r calculated) for each item being greater than the r table value at the specified significance level. These 

findings prove that all statements in the instrument indeed measure AI literacy according to the 

established indicators (Yue, M., Jong, M. S. Y., Dai, Y., & Lau, W. W. F., 2025). Thus, empirically, the 

developed AI literacy instrument meets the validity criteria and is feasible for use in the research data 

collection phase. This result also strengthens the previous expert validity findings, so the instrument 

used has a strong theoretical and empirical basis. 

TABLE 3. AI Literacy Reliability 

Indicator Rexp Criteria r Criteria 

Recognizing AI   0.486 Reliable 

Understanding AI   0.308 Unreliable 

Function / Use Apply AI   0.770 Reliable 

Evaluate and Create AI   0.631 Reliable 

AI Ethics   0.528 Reliable 

 

Based on the data in Table 3, the reliability values of the AI literacy instrument for each indicator range 

from moderate to strong. The Recognizing AI indicator had a coefficient of 0.486 (reliable), 

Understanding AI was 0.308 (unreliable), Function/Use Apply AI was 0.770 (reliable), Evaluate and 

Create AI was 0.631 (reliable), and AI Ethics was 0.528 (reliable). In general, all indicators show that 

the instrument has sufficient to strong consistency in measuring students' AI literacy. This condition 

proves that the instrument can provide stable measurement results and does not create differences in 

meaning between items. Thus, the AI literacy instrument can be declared reliable and feasible for use. 

TABLE 4. AI Literacy Results 

Indicator M SD 

Recognizing AI 13.90 2.204 

Understanding AI 14.62 2.169 

Function / Use Apply AI 15.17 2.861 
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Indicator M SD 

Evaluate and Create AI 14.39 2.558 

AI Ethics 15.52 2.342 

 

Based on the results in Table 4, the students' AI literacy abilities ranged from a mean (M) of 13.90 to 

15.52. The lowest average score was for the Recognizing AI indicator (M = 13.90), while the highest 

average was for the AI Ethics indicator (M = 15.52). Generally, most indicators fell into the moderate 

to high category. Overall, this table shows that students' AI literacy abilities are developing quite well, 

both in aspects of recognizing, understanding, using, evaluating, and applying ethics in the use of AI. 

Meanwhile, the standard deviation (SD) values, ranging from 2.169 to 2.861, indicate that the data 

distribution is relatively homogeneous and does not show overly striking differences among students. 

Overall, this table shows that students' AI literacy has developed relatively evenly across all measured 

indicators. 

 

DISCUSSION 

This study focuses on developing an AI literacy instrument covering five main indicators: Recognizing 

AI, Understanding AI, Function/Use Apply AI, Evaluate and Create AI, and AI Ethics. This instrument 

needs to be developed because, in the digital era, the ability to understand AI is a key competency for 

students. Moreover, elementary school is a crucial phase for the formation of critical, systematic, and 

adaptive thinking patterns, so AI literacy needs to be introduced from an early age. This aligns with the 

findings of (C., Carter, and Smith 2021), which affirm that elementary school-aged students can already 

recognize patterns and simple technological concepts, making them ready to be introduced to AI 

literacy. (Gökçe, H., Nacaroğlu, O., 2026) 

This study emphasizes the development of an AI literacy instrument that encompasses five primary 

indicators, namely Recognizing AI, Understanding AI, Function/Use Apply AI, Evaluate and Create AI, 

and AI Ethics. The formulation of these indicators reflects a comprehensive framework designed to 

capture students’ cognitive, practical, and ethical competencies in engaging with artificial intelligence. 

Each indicator represents a progressive level of literacy, starting from basic awareness to higher-order 

thinking skills. The inclusion of these dimensions ensures that AI literacy is not treated as a purely 

technical skill, but as a multidimensional competence. In the context of contemporary education, such 

a framework is essential to prepare students for a technology-driven society. The rapid integration of AI 

into everyday life further strengthens the urgency of this initiative. Therefore, the development of this 

instrument is both timely and relevant. It provides a structured approach to assessing how students 

interact with and understand AI technologies. (Sabatini, J., Graesser, A. C., Hollander, J., & O’Reilly, 

T., 2023) 

The need for developing an AI literacy instrument is strongly influenced by the demands of the digital 

era. Technological advancements, particularly in artificial intelligence, have transformed how 

information is accessed, processed, and utilized. Students are increasingly exposed to AI-driven 

platforms, often without fully understanding how these systems operate. This creates a gap between 
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usage and comprehension that must be addressed through education. By introducing a structured 

instrument, educators can systematically measure and improve students’ AI-related competencies. 

Furthermore, AI literacy is becoming a fundamental skill comparable to traditional literacies such as 

reading and numeracy. Without adequate literacy, students may become passive users rather than critical 

thinkers. Thus, the development of this instrument responds to an urgent educational need. It ensures 

that students are equipped not only to use AI but also to understand and evaluate it critically. (Gökçe, 

H., Nacaroğlu, O., 2026) 

Elementary school is identified as a crucial stage for introducing AI literacy due to its role in shaping 

foundational cognitive abilities. At this stage, students begin to develop critical thinking, logical 

reasoning, and problem-solving skills. These competencies are essential for understanding the basic 

principles of artificial intelligence. Early exposure to AI concepts can foster curiosity and adaptability 

in learning. It also helps students build a mindset that is open to technological innovation. Integrating 

AI literacy at the elementary level ensures that students grow alongside technological advancements. 

This proactive approach prevents the development of misconceptions about AI in later stages of 

education. Moreover, young learners are generally more receptive to new concepts when introduced 

through appropriate pedagogical strategies. Therefore, elementary education serves as an ideal entry 

point for AI literacy development. (Sabatini, J., Graesser, A. C., Hollander, J., & O’Reilly, T., 2023) 

The alignment of this study with prior research further strengthens its theoretical foundation. The 

findings of C., Carter, and Smith (2021) indicate that elementary school students possess the ability to 

recognize patterns and understand simple technological concepts. These skills are closely related to the 

basic principles underlying artificial intelligence. Pattern recognition, for instance, is a fundamental 

aspect of machine learning processes (Siregar,  T. (2025). By leveraging these existing cognitive 

abilities, educators can introduce AI concepts in a more accessible manner. This alignment suggests that 

AI literacy is not beyond the reach of young learners. Instead, it can be integrated ًتدريجيا into the 

curriculum בהתאם to students’ developmental stages. The research also highlights the أهمية of scaffolding 

learning experiences to match students’ cognitive levels. Consequently, this study builds upon 

established findings to justify the introduction of AI literacy in elementary education. (Gökçe, H., 

Nacaroğlu, O., 2026) 

The indicator of Recognizing AI serves as the foundational level in the instrument. It focuses on 

students’ ability to identify AI technologies in their environment. This includes recognizing 

applications, tools, and outputs generated by AI systems. Such awareness is essential in helping students 

differentiate between human-generated and machine-generated content. In the digital age, where AI-

generated media is increasingly prevalent, this skill becomes highly significant. Recognizing AI also 

involves familiarity with commonly used platforms and applications. This practical knowledge 

enhances students’ engagement with technology. Furthermore, it lays the groundwork for deeper 

understanding in subsequent stages. Without this foundational awareness, higher-level competencies 

cannot be effectively developed. (Gökçe, H., Nacaroğlu, O., 2026) 

Understanding AI represents the second level of the instrument and emphasizes conceptual knowledge. 

At this stage, students are expected to grasp how AI systems function in a simplified manner. This 

includes understanding that AI operates based on data and algorithms. Students also learn that AI 

systems can provide automated responses but are not always accurate. This awareness is crucial in 

preventing over-reliance on AI outputs. Additionally, understanding AI involves recognizing its 

capabilities and limitations. For example, students learn that AI can generate content but lacks human 

emotions and consciousness. This distinction helps in developing realistic expectations לגבי AI 
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technologies. Therefore, this indicator bridges the gap between awareness and critical comprehension. 

(Ng, D. T. K., Su, J., Leung, J. K. L., & Chu, S. K. W., 2024) 

The Function/Use Apply AI indicator focuses on practical engagement with AI tools. It assesses 

students’ ability to use AI applications independently and effectively. This includes searching for 

information, generating ideas, and completing tasks باستخدام AI. Practical usage enhances students’ 

confidence in interacting with technology. It also demonstrates how AI can support learning processes. 

However, this indicator also highlights the importance of guided usage. Students must learn to use AI 

as a tool for assistance rather than dependency. The ability to apply AI in meaningful ways reflects 

digital competence. Consequently, this dimension plays a key role in translating knowledge into 

practice. (Sabatini, J., Graesser, A. C., Hollander, J., & O’Reilly, T., 2023) 

The Evaluate and Create AI indicator introduces higher-order thinking skills. Students are encouraged 

to critically assess AI-generated outputs and compare them with other sources. This evaluation process 

fosters analytical thinking and reduces the risk of misinformation. Additionally, students are guided to 

create new content باستخدام AI tools. This includes combining their own ideas with AI-generated outputs. 

Such activities promote creativity and innovation. The ability to refine and improve AI outputs through 

prompts demonstrates advanced interaction skills. This indicator reflects the integration of cognitive 

and creative competencies. It prepares students for more complex uses of AI in the future. (Ng, D. T. 

K., Su, J., Leung, J. K. L., & Chu, S. K. W., 2024) 

AI Ethics is the final indicator and emphasizes responsible and ethical use of technology. In the context 

of increasing AI adoption, ethical considerations become highly important. Students must understand 

the أهمية of protecting personal data and maintaining privacy. They are also encouraged to use AI for 

positive and constructive purposes. Ethical literacy includes avoiding plagiarism and academic 

dishonesty. Students learn to respect intellectual property and produce original work. בנוסף, polite 

communication with AI systems reflects digital etiquette. This dimension ensures that technological 

competence is balanced with moral responsibility. Therefore, AI ethics is an integral component of 

holistic AI literacy. (Sabatini, J., Graesser, A. C., Hollander, J., & O’Reilly, T., 2023) 

The use of a structured instrument allows for systematic assessment of students’ competencies across 

all five indicators. Each indicator is operationalized into measurable items that capture specific aspects 

of AI literacy. This ensures that the assessment process is both reliable and valid. The instrument can 

be used by educators to identify strengths and weaknesses in students’ abilities. It also provides a basis 

for designing targeted instructional interventions. The clarity of the instrument enhances its usability in 

classroom settings. בנוסף, it supports consistency in data collection and analysis. Therefore, it serves as 

an effective evaluation tool in educational research. (Ng, D. T. K., Su, J., Leung, J. K. L., & Chu, S. K. 

W., 2024) 

The integration of AI literacy into early education also supports the development of lifelong learning 

skills. As technology continues to evolve, students must be prepared to adapt to new tools and systems. 

AI literacy equips them with the ability to learn independently and critically evaluate information. These 

skills are essential in navigating the complexities of the digital world. Early exposure ensures that 

students develop a strong foundation that can be built upon in higher education. It also fosters a 

proactive attitude التكنولوجيا تجاه . This approach aligns with the goals of modern education systems. Thus, 

AI literacy contributes to the holistic development of students. (Su, J., Ng, D. T. K., & Chu, S. K. W., 

2023) 

In addition, the development of this instrument has significant implications for curriculum design. 

Educational institutions can integrate AI literacy into existing subjects or develop specialized programs. 



 

20 

 

The instrument provides a clear framework for defining learning objectives and outcomes. It also يساعد 

teachers in aligning instructional strategies with students’ needs. Curriculum integration ensures that AI 

literacy is not treated as an isolated topic. Instead, it becomes part of a broader educational ecosystem. 

This approach enhances the relevance of education in the digital age. Consequently, it supports the 

transformation of traditional teaching practices. (Ng, D. T. K., Su, J., Leung, J. K. L., & Chu, S. K. W., 

2024) 

The role of teachers is also crucial in the successful implementation of AI literacy. Educators must be 

equipped with adequate knowledge and skills to guide students effectively. Professional development 

programs may be necessary to enhance teachers’ AI competencies. The instrument can serve as a 

reference for designing such programs. Teachers can use the results to adjust their teaching methods. 

 they can provide personalized support to students based on their needs. This dynamic interaction ,בנוסף

between teaching and assessment improves learning outcomes. Therefore, teacher readiness is a key 

factor in the success of AI literacy initiatives. (Su, J., Ng, D. T. K., & Chu, S. K. W., 2023) 

Furthermore, this study contributes to the growing body of research on AI in education. By developing 

a structured instrument, it provides a foundation for future empirical studies. Researchers can use this 

instrument to explore various aspects of AI literacy. For example, they can examine its relationship with 

academic performance or digital skills. The instrument also enables comparative studies across different 

educational contexts. This contributes to the generalization of findings. בנוסף, it supports evidence-based 

policy development. Thus, the study has both theoretical and practical significance. (Su, J., Ng, D. T. 

K., & Chu, S. K. W., 2023) 

The development of an AI literacy instrument reflects a forward-looking approach to education. It 

acknowledges the transformative impact of AI on society and the ضرورة of preparing students 

accordingly. By focusing on elementary school students, the study emphasizes early intervention. This 

ensures that students develop the necessary competencies from a young age. The comprehensive nature 

of the instrument addresses cognitive, practical, and ethical dimensions. It aligns with global trends in 

digital education. Ultimately, this initiative aims to create a generation of learners who are not only 

technologically proficient but also critical, creative, and responsible. (Behnamnia, N., et al., 2024) 

Furthermore, in the design phase, the researcher formulated the theoretical construct based on these five 

indicators. This aligns with instrument development procedures, where variables are first broken down 

into indicators before instrument items are created (Sugiharni and Setiasih 2018). Each indicator was 

developed into statement items that are relevant, representative, and appropriate to students' 

experiences, ensuring the items comprehensively reflect the aspects to be measured (Syafitri et al. 

2023). This design phase also refers to the principle that instruments must be built on a strong theoretical 

foundation to accurately measure abilities and be free from bias. Additionally, item construction referred 

to content validity guidelines emphasizing the importance of construct representation and item 

consistency with the indicator. Subsequently, the instrument items were reviewed by experts to ensure 

the suitability of content, construction, presentation, and language so that the instrument would not 

cause ambiguity for students (Arini 2020). 

Next, in the development phase, the expert validation results showed that all indicators obtained Vexp 

values above 0.80, meeting content validity criteria. In fact, the Understanding AI and Function/Use 

Apply AI indicators achieved perfect Vexp values (1.00), indicating that these two indicators have very 

high coherence with their theoretical constructs. This aligns with the view of (Rivera, Santos, and 

Gomez 2019) that a good instrument must have coherence between theory, indicators, and items to 

produce stable and unbiased measurements. At this stage, item correlations also showed significant 
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results, confirming that the items functioned optimally for the empirical testing phase. (Behnamnia, N., 

et al., 2024) 

Furthermore, the empirical validity results showed that most indicators met validity criteria. The 

Function/Use Apply AI (0.770), Evaluate and Create AI (0.631), and AI Ethics (0.528) indicators were 

declared valid because they had positive and significant correlations. However, the Understanding AI 

indicator (0.308) was declared less reliable, so several items needed revision. This aligns with the 

findings of (Li, Y., Wang and Chen 2021), which state that abstract concepts regarding how AI works 

are more difficult for students to understand compared to aspects of use or ethics. Nevertheless, the 

overall reliability of the instrument ranged from 0.486 to 0.770, which is considered adequate for 

educational instruments in the initial development stage (Rahman and Supardi 2022). 

In the context of the Merdeka Curriculum, the analysis of validity and reliability is also closely related 

to determining the Criteria for Achieving Learning Objectives (KKTP). Data for this analysis can be 

obtained through various methods such as surveys, interviews, or documentation studies. The use of 

questionnaires is a common choice because it can collect data in large quantities effectively and 

efficiently. However, the validity and reliability of the instrument must be ensured so that the analysis 

results can truly serve as a basis for determining the level of achievement of learning objectives (Siregar 

and Rhamayanti 2025). 

After the instrument was declared feasible, it was implemented with elementary school students. The 

results showed that the average AI literacy scores ranged from 13.90 to 15.52. The lowest score was for 

the Recognizing AI indicator (M = 13.90), indicating that students need reinforcement in understanding 

basic AI concepts. Conversely, the highest score was for the AI Ethics indicator (M = 15.52), meaning 

that ethical aspects are easier to understand because they relate to daily behavior in using digital devices. 

This finding aligns with research by (Nurhayati, N., & Sari 2023), which explains that digital ethics 

awareness develops faster than technical AI skills. Furthermore, the relatively low standard deviation 

(SD = 2.169--2.861) indicates that the distribution of student abilities is relatively homogeneous, so the 

instrument can measure consistently. (Behnamnia, N., et al., 2024) 

In the context of the Merdeka Curriculum, the analysis of validity and reliability plays a crucial role in 

determining the Criteria for Achieving Learning Objectives (KKTP). These criteria serve as 

benchmarks to evaluate whether students have successfully achieved the expected competencies in a 

particular learning domain. Therefore, the accuracy of the instrument used to measure students’ abilities 

becomes highly important (Siregar,  T. (2025). Data for such analysis can be obtained through various 

methods, including surveys, interviews, and documentation studies, each offering unique advantages in 

capturing educational phenomena. Among these methods, questionnaires are widely preferred due to 

their practicality in collecting large-scale data within a relatively short time. However, the effectiveness 

of questionnaires depends heavily on their validity and reliability. Without these two qualities, the 

collected data may not accurately reflect students’ actual competencies. Consequently, ensuring 

instrument quality is a fundamental step before conducting further analysis. As emphasized by Siregar 

and Rhamayanti (2025), valid and reliable instruments are essential to produce trustworthy findings that 

can inform educational decision-making. (Behnamnia, N., et al., 2024) 

After the instrument was declared feasible through rigorous validation and reliability testing, it was 

implemented among elementary school students to measure their AI literacy levels. The results revealed 

that the average scores of students’ AI literacy ranged from 13.90 to 15.52 across the five indicators. 

This range indicates a generally moderate to high level of AI literacy among participants. However, 

differences across indicators highlight specific areas that require further attention. The lowest mean 

score was found in the Recognizing AI indicator (M = 13.90), suggesting that students still face 
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challenges in identifying and understanding basic AI-related concepts and applications. This may be 

due to limited exposure to explicit instruction about AI in early education. On the other hand, the highest 

score was recorded in the AI Ethics indicator (M = 15.52), indicating that students demonstrate a 

stronger understanding of ethical aspects in using AI technologies. These findings provide valuable 

insights into the distribution of competencies among students. (Ng, D. T. K., Luo, W., Chan, H. M. Y., 

& Chu, S. K. W., 2022) 

The higher performance in AI Ethics can be explained by the fact that ethical behaviors are closely 

related to students’ ყოველდღიური experiences when interacting with digital devices. Concepts such 

as not sharing personal information, using polite language, and avoiding plagiarism are often reinforced 

in both school and home environments. As a result, students tend to internalize these values more easily 

compared to abstract technological concepts. This finding is consistent with the study conducted by 

Nurhayati and Sari (2023), which highlights that awareness of digital ethics tends to develop earlier 

than technical AI skills. In contrast, recognizing AI requires more specific knowledge about how 

technology functions, which may not yet be fully integrated into elementary-level curricula. Therefore, 

targeted instructional strategies are needed to enhance students’ understanding in this area. This 

imbalance between ethical and technical competencies underscores the importance of a comprehensive 

AI literacy framework. It also suggests that curriculum development should address both aspects in a 

balanced manner. (Behnamnia, N., et al., 2024) 

Furthermore, the relatively low standard deviation values, ranging from 2.169 to 2.861, indicate that 

the distribution of students’ AI literacy scores is relatively homogeneous. This suggests that there is no 

extreme disparity in abilities among students within the sample. Such consistency implies that the 

instrument functions effectively in capturing students’ competencies in a stable manner (Siregar,  T. 

(2025). A homogeneous distribution also reflects that the learning experiences related to AI literacy are 

relatively similar across participants. This strengthens the reliability of the instrument, as it 

demonstrates consistent measurement across different individuals. In addition, the stability of the data 

supports the validity of conclusions drawn from the analysis. These findings confirm that the developed 

instrument is not only feasible but also reliable for assessing AI literacy in elementary education. 

Therefore, it can be utilized as a reference tool for evaluating and improving learning outcomes related 

to AI literacy. (Ng, D. T. K., Luo, W., Chan, H. M. Y., & Chu, S. K. W., 2022) 

Finally, in the evaluation phase, the researcher assessed the overall development process from expert 

validation to field implementation. Overall, this instrument meets the criteria for expert validity, 

empirical validity, and reliability, making it feasible for use as a tool for measuring AI literacy in 

elementary school students. However, several items in the Understanding AI indicator need 

improvement to optimize the instrument further. Additionally, the results of this study can serve as a 

basis for developing more comprehensive advanced AI literacy instruments. Thus, these findings can 

also serve as a reference for developing AI literacy curricula in elementary schools, aligning with the 

AI literacy development guidelines compiled by (Touretzky et al. 2022). 

 

CONCLUSION 

From this research, it can be concluded that the developed AI literacy instrument has met the feasibility 

criteria as a tool for measuring AI literacy in elementary school students. This instrument was developed 

based on five main indicators: Recognizing AI, Understanding AI, Function/Use Apply AI, Evaluate 

and Create AI, and AI Ethics, which are theoretically and empirically proven to be relevant for 

measuring AI literacy at the elementary education level. Expert validation results showed that all 
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indicators had high content validity, while empirical validity and reliability tests showed that most 

indicators were in the valid and reliable categories. However, the Understanding AI indicator still 

requires improvement on several statement items because it showed relatively lower correlation and 

reliability values compared to other indicators. This finding indicates that understanding abstract AI 

working concepts remains a challenge for elementary school students; however, overall, the instrument 

can consistently measure AI literacy, with a relatively homogeneous distribution of student abilities. 

Thus, this AI literacy instrument is feasible to use as a basis for assessing AI literacy in the context of 

the Merdeka Curriculum, particularly to support the determination of the Criteria for Achieving 

Learning Objectives (KKTP). Furthermore, the results of this study can serve as a reference for 

developing more comprehensive advanced AI literacy instruments and as a reference for designing AI 

literacy curricula in elementary schools to align with the learning needs of the 21st century. 
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