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ABSTRACT

This study investigates the metaphors used by primary school students (aged 7—
8) to describe Artificial Intelligence (Al), aiming to clarify their conceptual
understanding of the subject. The metaphor analysis method was employed to
explore how students conceptualize Al and to uncover the underlying cognitive
structures influencing their perceptions. A phenomenological approach was
adopted to understand students’ experiences and perceptions of Al. A total of 240
primary school students from Yozgat, Turkey, participated in the study during the
2024-2025 academic year. Students were asked to create a metaphor for Al and
to visually represent it. The data were analyzed using content analysis. The
findings revealed six key conceptual categories: education and knowledge, social
and communicative roles, technological and mechanical structure, entertainment
and ease of life, unusual/creative, and emotional/future-oriented metaphors. The
most frequently occurring metaphors fell under the categories of education and
knowledge and social and communicative roles, followed by technological and
mechanical structure. The remaining categories were less commonly
represented.These results suggest that primary school students primarily view Al

as a tool for learning and social interaction, placing less emphasis on its Article History:
technological or emotional dimensions. Received: 10 March 2025
Received in revised form: 10 June 2025
Keywords: Artifical intelligence, metaphor, primary school students, ACC_EPtEdZZ.SJU'V 2025 _
phenomenology, metaphorical analysis. Article type: Research Article

INTRODUCTION

As Artificial Intelligence (Al) becomes increasingly integrated into daily life, it is imperative to examine
how young learners perceive and interpret this complex and rapidly evolving technology (Kolasinska et al.,
2019; Su & Yang, 2022). The urgency of developing Al literacy among students is rising, particularly in light of
projections indicating that a substantial proportion of future occupational tasks will be automated (Kong et
al., 2024; Williams et al., 2022). In this context, education systems are challenged not only to equip students
with technical competencies but also to cultivate critical and creative thinking regarding the broader societal
implications of Al (Karalekas et al., 2025). Understanding Al in contemporary society necessitates far more
than proficiency in coding or algorithmic knowledge; it also demands ethical reasoning, social awareness,
and the capacity to critically assess the impact of intelligent systems on human life (Lyublinskaya & Du, 2025;
World Economic Forum, 2025). Many K—12 curricula globally are increasingly reflecting this paradigm shift,
positioning Al literacy as both an educational challenge and a developmental opportunity (Casal-Otero et al.,
2023). However, the implementation of effective Al education for children necessitates that such instruction
be age-appropriate, cognitively accessible, and emotionally engaging (Pahi et al., 2024). This approach
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requires that educators teach students not only the functionalities of Al but also its operational context
within human systems and its potential implications for their lives (Rizvi, Waite, & Sentance, 2023). Concepts
such as algorithmic bias, supervision and automation must be introduced in a manner that is comprehensible
and conducive to critical reflection among children (Yang et al., 2025). One valuable method for exploring
children’s cognition regarding these abstract topics is through metaphor. Metaphorical analysis enables
researchers to uncover how children conceptualize Al by employing familiar, concrete comparisons (Yang,
2022). These metaphors provide insights into both the cognitive frameworks and emotional responses that
shape students’ understanding of intelligent technologies. When a child characterizes Al as “a robot that
never sleeps” or “a teacher that knows everything,” they are revealing not only their knowledge but also
their emotional perceptions. Understanding these expressions can inform educators and curriculum
designers in the development of effective and developmentally appropriate Al literacy programs (Chiu et al.,
2024).

Literature Review

Al is commonly defined as the capacity of a system to execute tasks that traditionally necessitate
human intelligence, including but not limited to learning, pattern recognition, problem-solving, and natural
language processing (Su et al., 2023). As Al technologies increasingly permeate children's daily experiences
manifesting through digital assistants, games, educational platforms, and even toys, it becomes paramount
to address prevailing misconceptions and cultivate a foundational understanding from an early age (Mertala
& Fagerlund, 2023; Casal-Otero et al., 2023). Nevertheless, a significant challenge arises from the absence of
a universally accepted definition of Al literacy. There exists considerable variance among researchers and
educators regarding their conceptualizations of this term and the components they believe should be
included in Al education. To mitigate this ambiguity, scholars advocate for a definition of Al literacy that
encompasses not only technical competencies but also ethical considerations, problem-solving skills, and
sociocultural reflection (Chiu et al., 2024; Wang & Lester, 2023). This comprehensive perspective necessitates
that students comprehend the operational mechanisms of Al and critically evaluate the contexts, rationales,
and methodologies for its application. The incorporation of project-based learning activities wherein
students utilize Al tools to address real-world challenges has been demonstrated to enhance both creativity
and analytical thinking.

As Al becomes more embedded in educational technologies, it is also important to consider its ethical
implications and potential drawbacks. Scholars have raised concerns such as data privacy, the erosion of
human interaction, and the possibility of over-reliance on Al for learning (Gouseti et al., 2024; Hur, 2024).
Several scholars caution that inadequately implemented Al tools may impede the development of critical
thinking skills and potentially undermine educators (Lozano & Blanco Fontao, 2023). In response, there is a
growing consensus around the need for comprehensive Al ethics frameworks to inform the design of future
educational curricula and applications (Adams et al., 2023). Furthermore, effective Al education for children
should be rooted in concrete, experiential learning approaches (Gouseti et al., 2024). Research highlights the
significance of designing developmentally appropriate tools and activities that render fundamental Al
concepts both tangible and engaging (Williams et al., 2022). Lastly, interdisciplinary studies are essential to
determine best practices for integrating Al literacy across subject areas and for establishing pedagogical
strategies aligned with children's cognitive and emotional development (Wang & Lester, 2023).

Related Research

Numerous studies illustrate that students frequently attribute human-like characteristics to Al.
Research indicates that primary school students often perceive Al as a “living” entity capable of cognition
and decision-making (Sacan et al., 2022; Tartuk, 2023). Similarly, Walan (2024) and Mertala et al. (2022)
report that students conceptualize Al as machines that have human traits, despite generally having a limited
understanding of Al’s technical foundations. These findings reflect a common childhood tendency to
attribute human qualities to Al. Students often express their perceptions of Al through metaphorical
language. Demir and Giraksin (2022) identify various metaphorical categories including “intelligence,”
“robotics,” “nature,” and “security” that students use to describe Al. Kalemkus and Kalemkus (2025) classify
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student-generated metaphors into 17 distinct themes, indicating that students perceive Al as both beneficial
and potentially dangerous. This metaphorical diversity reflects the complexity of students'
conceptualizations. Studies indicate that students are both excited and worried about Al. While they
recognize Al as a tool that enhances everyday life (Demir & Giraksin, 2022; Orug et al., 2024), they also
express concerns about ethical implications and security risks. Metaphors such as “monster,” “weapon,” or
“threat” exemplify how these concerns are internalized on a conceptual level (Kalemkus & Kalemkus, 2025).
According to Akbay and Yildirir (2024), age significantly influences students’ perceptions of Al. Middle school
students tend to use more concrete metaphors (robot, machine), whereas high school students are more
likely to employ abstract and cognitive descriptors (intelligence, thinking entity). This difference highlights
the need to match Al education with students’ developmental levels. Taken together, the literature
demonstrates that students exhibit both curiosity and misconceptions regarding Al. There is a clear need for
educational strategies that integrate technical knowledge with ethical awareness and critical thinking.
Curriculum and policy efforts should prioritize correcting media-influenced misconceptions and promoting a
deeper understanding of Al (Mertala et al., 2022; Shin et al., 2018).

The purpose of this study is to explore how primary school students perceive and conceptualize Al
through metaphors. Understanding their views can help educators design effective teaching strategies that
address both the technological and social aspects of Al. This study is important for understanding how
primary school students perceive Al, a rapidly growing technology affecting many areas of life. As Al
increasingly influences education, society, and technology, it is vital to know how young students interpret
it, since their views may shape future interactions with Al. The findings can help educators create teaching
methods that highlight both Al’s technological aspects and its wider social impact.

RESEARCH METHOD

Research Model

This study adopts a qualitative research design grounded in phenomenology to explore primary school
students’ metaphorical perceptions of Al. Phenomenology is particularly well-suited for examining
individuals’ lived experiences and their subjective interpretations of abstract concepts such as Al (Moustakas,
1994).

Participants

The study group consists of primary school students enrolled in public schools in Yozgat, Turkey, during
the 2024-2025 academic year. Participants were selected using a convenience sampling method, which
allows easy access to individuals who meet the research criteria. While convenience sampling facilitated
efficient data collection, it is important to acknowledge that the findings may not be fully representative of
all primary school students in Turkey.

Table 1. Students’ Demographic Characteristics and Attitudes Toward Technology

Variable Category f %
Grade Level 3rd Grade 96 40.1
4th Grade 144 59.9
Gender Female 114 47.6
Male 126 52.4
Do you enjoy using technology? Yes 222 92.5
No 18 7.5
Do you own a tablet or PC? Yes 159 66.1
No 81 33.9
Do you have internet access at home? Yes 210 87.7
No 30 12.3
Have you received coding education? Yes 94 39.2
No 146 60.8
Total 240 100

Table 1 summarizes the demographic characteristics and technology-related attitudes of third- and
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fourth-grade primary school students. Of the 240 participants, the majority (59.9%) are fourth graders. Most
students (92.5%) report enjoying the use of computer technologies; however, access to devices varies, with
66.1% owning a tablet and 87.7% having internet access at home. In terms of technical skills, 60.8% have not
received formal coding education, whereas 39.2% have. Awareness of Al is relatively high, with 81.9% familiar
with the term. Media and family serve as the primary sources of Al exposure. While platforms such as
ChatGPT and Gemini are frequently mentioned, some students lack direct experience with Al applications.

Data Collection Tool

During data collection, researchers used a semi-structured paper questionnaire. Students were asked
to complete the sentence, “Al is like because ,” and to draw
an image of their metaphor. Each student was given a unique ID (e.g., S1, S2, S3) to keep track of their
answers. A total of 240 students took part in this task. After reviewing their answers, 227 were found to have

meaningful metaphors and explanations. The responses from 13 students who could not create a metaphor
were not included in the analysis. The questionnaire was carefully checked, and 227 responses were selected
for detailed study.

Data Analysis

The data analysis was done step-by-step to make sure it was clear and thorough. First, open coding
was used to find common themes in the students’ answers. Then, related codes were grouped into larger
themes using axial coding. Finally, selective coding helped identify the main categories that best described
the data. Two researchers independently analyzed the valid responses to ensure accuracy and reduce bias.
After their first review, they compared results and agreed on the final categories. An expert in educational
technologies also reviewed these categories and suggested improvements. This process helped find
important themes and patterns in how students think about Al.

FINDINGS

In the findings section, the metaphors created by students about Al, the main conceptual categories
derived from these metaphors, and examples within each category are presented in detail. The validity of
these findings is supported by direct quotes from the participants. The analysis identified six primary
conceptual categories for the metaphors students used to describe Al: education and knowledge;
technological and mechanical structure; social and communicative roles; entertainment and convenience;
emotional and future-oriented; and extraordinary and creative metaphors.

Table 2. Distribution of Metaphors for the Concept of Al According to Conceptual Categories

Category Name f %

Education and Knowledge 102 44.9
Social and Communicative Roles 88 38.8
Technological and Mechanical Structure 20 8.8
Entertainment and Life Convenience 11 4.8
Extraordinary / Creative 4 1.8
Emotional and Future-Oriented 2 0.9
Total 227 100

Table 2 presents the main metaphor categories students used to describe Al. Most students associated
Al with education and knowledge, highlighting its role in learning and information access. The next common
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view was Al’s social and communicative roles, reflecting its connection to interaction and communication.
Other categories included technological and mechanical aspects, entertainment and convenience, creativity,
and emotional or future-oriented perspectives, but these were mentioned less often. In summary, students
mainly perceive Al as a tool for education and social interaction, with less emphasis on its emotional or
creative dimensions.

Al as a Source of Education and Knowledge
The metaphors produced by the students in the category of Al as a source of education and knowledge

are presented in Table 3.

Table 3. Distribution of Metaphors Regarding the Concept of Al as a Source of Education and
Knowledge

Metaphor f %

Robot 39 17.2
Teacher 21 9.3
Brain Memory 17 7.5
Assistant Guide 13 5.7
Information 6 2.6
School 6 2.6

Students commonly use metaphors such as "robot," "teacher," and "brain memory" to describe Al as
a source of education and knowledge. Interest in computer games and technology, especially among boys,
may explain the frequent use of the "robot" metaphor. Additionally, household robots used for tasks like
cleaning make this metaphor more familiar. The "teacher" metaphor reflects students’ views of teachers as
knowledgeable role models. Al's ability to provide real-time information and support learning likely

influences students to see it as an educational tool.

Some views regarding the metaphors produced by students for Al as a source of education and
knowledge are as follows:

* Robot: "Al knows everything" (S11), "Al answers every question without thinking" (S12), "Al finds the
answer to every question without thinking" (5106). These statements indicate that students often
regard Al as an omniscient and effortless source of information, attributing to it cognitive authority
and perpetual availability.

* Teacher: "It explains things we don't know, just like my teacher" (579), "It always gives correct
information, just like my teacher" (5159, 160). The metaphor of 'teacher' underscores how students
perceive Al as a reliable instructional figure, closely aligned with the authoritative and educational
roles traditionally held by human educators.

* Brain Memory: "Al is like brain memory because it can do everything" (S102), "It is as intelligent as
brain memory" (S117). In this context, students associate Al with advanced human cognition,
reflecting their perception of Al as an extension or imitation of the memory capabilities of the human
brain.

* Assistant Guide: "It is like an assistant guide because it researches and tells" (S103), "I learn by asking
it" (5147). These expressions suggest that students view Al as a facilitator of learning, supporting
independent inquiry and the retrieval of information.

* Information: "It gives information without getting tired" (S1), "It teaches us what we don't know"
(5100). Students perceive Al as a tireless source of knowledge that operates with consistent
availability and reliability.
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* School: "It teaches everything like school" (5220, 222), "We learn once we get into it, like school"
(5228). These analogies illustrate that students conceptualize Al as a comprehensive and structured
learning environment, akin to traditional educational institutions.

The drawings made by students regarding Al as a source of education and knowledge also provide

additional insight into these metaphors.
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Figure 1. The Drawings Regarding Al as a Source of Education and Knowledge

Social and Communicative Role-Providing Tools for Al

The metaphors related to the social and communicative roles attributed to Al by students are

presented in Table 4.

Table 4. Social and Communicative Roles Attributed to Al by Students

Metaphor f %

Human 47 553
Communication Tool 22 25.9
Friend 15 17.6
Family 4 4.7

Table 4 shows that in the "Social and Communicative Role" category, students most often described Al
as a human, friend, communication tool, or family. The frequent use of the "human" metaphor suggests that
primary school students tend to give Al human-like qualities to better understand it. Students also associate
Al with friends and family because it can reduce loneliness, offer support, and help with communication.

Examples of student statements are as follows:

e Human: Students emphasized Al's ability to answer questions and converse ("Like a human, it
answers every question | ask and can talk" - S33, 44), perform multiple tasks ("Like a human, it does
a lot of things" - S56), and possess a realistic quality ("Like a human, it is realistic" - $149).
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e Communication Tool: Students perceive Al as a helpful tool for obtaining information ("I research
things | don't know from it" - S43) and facilitating communication ("It helps me communicate" - S22).

e Friend: Al was described as fun ("Like my friends, it's very fun" - S22), bringing peace and happiness
("Like a friend, it brings me peace and happiness" - S52), and being a supportive presence always
there for them ("Like a friend, it is always with me" - $99).

e Family: Students expressed that Al provides continuous help ("Like my family, it always helps me" -
S50) and support in areas where they lack knowledge ("Like my family, it helps me with things | don’t

know" - S69).

Below are some visual representations related to the metaphors students produced regarding the

social and communicative roles attributed to Al.
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2025 (Volume 13 - Issue 3 )

Friend (512)

Figure 2. The Drawings Regarding Al as Social and Communicative Roles

Technological and Mechanical Structure of Al

The table presents the frequencies and percentage values of the metaphors produced by students

related to the "Technological and Mechanical Structure" category of Al.

Table 5. Technological and Mechanical Structure Metaphors Attributed to Al by Students

Metaphor f %
Machine 9 4.0
Technological Device 7 3.0
Car 3 13
Jet 1 0.4

Table 5 shows that students often describe Al in the "Technological and Mechanical Structure"
category using metaphors like machine, technological device, car, and jet. The most common metaphor,
"machine," reflects ideas of continuous operation and making life easier. Some student statements are as

follows:
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e Machine: "Because it works continuously like a machine" (S225), "It helps people with many tasks
like a machine" (S25).

e Technological Device: "It's smart, like technological devices" (5120, 124), "It makes our lives easier"
(5190).

e Car: "It carries people's burdens" (541), "It takes you wherever you want to go and does what you
want" (S65).

o Jet: "It's fast, it immediately does what you want" (S15).

The drawings made by students about Al as a technological and mechanical structure also support
these metaphors.

Jet (S15) Technological Device (5127)
Figure 3. The Drawings Regarding Al as Technological and Mechanical Structure
Al Providing Entertainment and Ease of Life

The metaphors produced by students under the category of Al providing entertainment and ease of
life are shown in Table 6.

Table 6. Metaphors in the Category of Al Providing Entertainment and Ease of Life

Metaphor f %
Game 10 4.4
Comfort 1 0.4

Table 6 shows that students most often associated Al with metaphors like game and comfort. This
likely reflects that students mainly use Al and computers for gaming, and recognize Al’s role in making life
easier. Some student statements are as follows:

e Game: "The game is fun" (5206), "It allows us to play with many people" (S214), "It is entertaining,
and it also develops our brains" (5184), "Since it is always in children's hands, it's like a toy" (S112).
e Comfort: "It doesn't let us think too much while doing some tasks" (S98).
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The metaphors students created for Al providing entertainment and convenience are also reflected in
their drawings. Below are examples related to the game metaphor from the drawings of S112 and S198:
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Figure 4. The Drawings Regarding Al as Entertainment and Ease of Life
Extraordinary and Creative Metaphors for Al

The metaphors produced by students under the "Extraordinary and Creative" category of Al are shown
in Table 7.

Table 7. Metaphors of Al under the "Unusual and Creative" Category

Metaphor f %
Donkey 1 0.4
Bread 1 0.4
Cotton 1 0.4
Jam 1 0.4

Table 7 lists the metaphors students used to describe Al as "extraordinary and creative." Common
examples include donkey, jam, cotton, and bread. These metaphors reflect students’ focus on Al’s
functionality, usefulness, and appeal. Some student statements are as follows:

e Donkey: "It instantly finds what people can't find and lightens their load" (S81).

e Bread: "You eat bread, your stomach gets full, and you're happy. You ask Al a question you don't
know, it answers, and you are happy" (549).

e Cotton: "It gives an answer to every question immediately, it’s very sweet and gentle" (S9).

e Jam: "It knows everything, and you never want to stop using it" (5101).

The metaphors that students created in the "extraordinary and creative" category for Al can also be
seen in their drawings.
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Bread (549) Jam (S101)
Figure 5. The Drawings Regarding Al as "Unusual and Creative" Category
Emotional and Future-Oriented Al

The metaphors produced by students under the "Emotional and Future-Oriented" Al category are
shown in Table 8.

Table 8: Metaphors in the Emotional and Future-Oriented Al Category

Metaphor f %
Addiction 1 0.4
Future 1 0.4

Table 8 shows that students most often described Al using the metaphors "addiction" and "future."
They linked addiction to spending too much time with Al, and associated Al with the future because of its
ability to provide information. Some student statements are as follows:

e Addiction: "People become addicted to the internet and lose connection with the world" (S186).

e Future: "It knows our future, we can ask and learn" (S193).

The metaphors drawn by students in the Emotional and Future-Oriented Al category are as follows:
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Addiction (5186) Future (S193)
Figure 6. The Drawings Regarding Al as Emotional and Future-Oriented Category

DISCUSSION AND CONCLUSION

This study examined how primary school students perceive and conceptualize Al, revealing that their
primary associations with Al relate to educational and social functions, while less attention is given to its
technological, emotional, or creative aspects. This may be because children's initial and most consistent
exposure to Al often occurs in educational contexts such as digital learning platforms, voice assistants used
for homework help, or classroom technologies, leading them to form predominantly academic associations.

The metaphors most commonly used by students were strongly connected to education and
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knowledge. For example, they compared Al to "robots," "teachers," "brain memory," "assistant guides,"
"information," and "school." These metaphors suggest that students view Al as a tool designed to aid
learning, gather information, and support knowledge acquisition. The comparison to a "teacher," in
particular, highlights students' perception of Al as a reliable source of education, similar to a traditional
instructor. This metaphor likely emerges from classroom experiences where Al is framed as a knowledge
provider, mirroring how students already understand teachers, thus reinforcing the idea of Al as a non-
threatening and helpful educational figure. This aligns with the growing trend of incorporating Al into

educational settings, where it increasingly serves as an instructional aid.

This observation is consistent with previous studies (Shin et al., 2018; Kalemkus & Kalemkus, 2025),
which emphasize that students tend to conceptualize Al as a functional and supportive technology. Our
findings also resonate with Tartuk (2023), who noted that students often perceive Al as an entity with human-
like capabilities, such as the ability to think and remember. Students in our study frequently described Al as

a "helper," "tool," or "technological innovation," indicating a generally positive perception. The prevalence
of these functional metaphors could be attributed to the way Al is introduced through tools that simplify
tasks, like voice assistants, educational apps, or YouTube recommendations, thereby reinforcing its utility-
oriented image in young minds. This contrasts somewhat with Mertala et al. (2022), who observed that
students often define Al as 'intelligent" and "human-like," focusing more on its cognitive and

anthropomorphic qualities.

Beyond educational associations, another significant theme emerged around Al's social and
communicative roles. Students commonly used metaphors like "human," "friend," "communication tool,"
and "family" to describe Al. This suggests that students do not see Al merely as a machine but as something
capable of interaction and communication. The "human" metaphor implies that students relate to Al in
human-like terms, while comparisons to "friend" and "family" indicate Al is viewed as a supportive and
comforting presence that helps reduce loneliness and foster communication. Such social metaphors may
stem from students’ interactions with Al-powered technologies like virtual assistants (e.g., Siri or Alexa) or
chatbots in games, tools designed to respond conversationally and exhibit socially intelligent behavior. These
findings align with Sagan et al. (2022) and Demir & Giiraksin (2022), who observed that students often
associate Al with human-like traits, conceptualizing it more as an abstract entity than just a practical tool.
Our study extends this by suggesting that students hold a broader understanding of Al, encompassing not
only its cognitive functions but also its societal implications. This could reflect a shift in children's media
consumption patterns, where Al characters are portrayed not only as machines but as social agents capable
of empathy and relationships. This broader perspective implies that, alongside discussing Al’s technological
features, educators should also address its ethical and social impacts.

Students also showed an understanding of Al's technological and mechanical aspects. Metaphors such

as "machine," "technological device," "car," and "jet" were commonly used. These reflect recognition of Al
as a tool that simplifies tasks and improves efficiency. The "machine" metaphor particularly highlights
perceptions of Al as a highly efficient, continuously operating entity. This suggests that while students may
not fully grasp the technical mechanisms of Al, they are keenly aware of its instrumental value, perhaps

shaped by observing adults or media narratives that associate Al with automation and speed.

Interestingly, students also linked Al to entertainment and convenience, using metaphors such as
"game" and "comfort." These suggest common associations with gaming and the role of Al in making life
easier. The "comfort" metaphor reflects the view of Al as something that effortlessly handles daily tasks. Such
interpretations may arise from children’s frequent engagement with Al-enabled games or recommendation
systems, where convenience and enjoyment are central experiences.

Conversely, metaphors related to Al's extraordinary and creative qualities were less common. Terms
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like "donkey," "bread," "cotton," and "jam" reflect practical, utilitarian aspects rather than imaginative or
exceptional qualities. These metaphors suggest students mainly perceive Al as a functional tool rather than
a creative or extraordinary phenomenon. This could be due to limited exposure to Al's use in creative
domains such as art or music, which are often less visible in primary education settings.

The least frequent metaphors were those connected to Al's emotional and future-oriented aspects,
such as "addiction" and "future." While students acknowledged Al’s potential to influence the future and
predict upcoming events, these aspects were less prominent in their overall understanding. This might stem
from developmental factors; younger students may find it more difficult to conceptualize long-term, abstract
consequences, focusing instead on immediate and observable functions.

A notable difference from earlier studies is the greater variety and abstract nature of metaphors used
by students in our study. For example, while Alkan & Yildiz (2024) and Kim et al. (2023) focused mostly on
metaphors like "robot" and "human," our findings show students employed a much wider range. This
diversity suggests students view Al as a multidimensional phenomenon rather than simply a technological

tool. Metaphors such as "brain," "technology," and "human" indicate a more creative and abstract

perspective, reflecting growing awareness of Al’s broader societal, ethical, and security implications.

This increased conceptual variety may be due to the wider availability of Al-related content in
children’s digital environments, ranging from YouTube videos to Al-generated content, broadening their
conceptual frameworks. This contrasts with studies like Mertala et al. (2022), which showed a narrower focus
on Al as a cognitive, anthropomorphic technology.

In conclusion, our findings suggest primary school students predominantly view Al as a tool for
education and social interaction, using metaphors related to learning, communication, and assistance.
However, they are less likely to emphasize its technological, emotional, or creative potential. These results
highlight the importance of not only focusing on Al’s educational and social roles but also broadening
students’ exposure to its wider capabilities. By doing so, educators can support more critical, imaginative,
and future-oriented thinking about Al; skills that are essential in preparing students for life in an increasingly
Al-integrated society.

Recommendations

Based on the study’s findings, several recommendations are proposed. When introducing A) to primary
school students, it is important to use metaphors and visual aids that support concrete thinking. Educators
should encourage students to create and discuss their own metaphors to explore different aspects of Al.
Considering students’ perceptions of Al’s social role, it is crucial to emphasize that Al cannot replace human
relationships and to promote healthy social interactions. Providing clear explanations of Al principles, along
with engaging and interactive activities, can enhance technological literacy. Additionally, raising age-
appropriate awareness of risks, such as excessive use, is essential for fostering balanced technology habits.

Regarding the study’s limitations, it should be noted that the research focused only on third- and
fourth-grade students in Yozgat and employed convenience sampling, which limits the generalizability of the
findings. This sampling approach involves selecting participants who are easily accessible, rather than using
random or stratified sampling techniques. As a result, convenience sampling may introduce selection bias, as
the sample may not accurately represent the broader population of primary school students in different
regions or contexts. Therefore, this method limits the generalizability of the findings, and caution should be
exercised when applying these results to other student population. The semi-structured written format may
have restricted students’ ability to fully express themselves, suggesting that future studies consider
interviews or group discussions to gather richer data. Furthermore, metaphor interpretation may be subject
to researcher bias, despite efforts to use direct quotations and systematic coding. Comparing different age
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groups and examining students’ varying access to technology could provide deeper insights. Longitudinal
studies and research with more diverse samples are recommended to better understand how perceptions of
Al change over time.
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