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Abstract

This study investigates the perceptions of Greek sixth-grade students regarding Artificial Intelligence
(AI) to inform the design of age-appropriate Al literacy education. Understanding students” pre-
instructional conceptions is essential for developing targeted interventions that build on existing
knowledge rather than assuming conceptual deficits. A qualitative descriptive design was employed
with 229 students from seven elementary schools in Athens, Greece. Data were collected through
open-ended questions and word association tasks, then analyzed using Walan’s [1] four-dimensional
framework —cognitive, affective, behavioral, and ethical—via a systematic two-phase process
supported by Microsoft Excel software. Findings revealed that students hold rich and multifaceted
conceptions of Al. Cognitively, they described Al as robots, computational systems, software tools,
and autonomous learning programs, frequently referencing ChatGPT and Siri. Affectively, they
expressed ambivalence, balancing appreciation of Al’s usefulness with concerns over potential risks.
Behaviorally, they identified interactive question—answer functions, creative applications, and
everyday assistance roles. Ethically, students spontaneously raised issues of responsible use, societal
implications, and human-Al relationships. By applying Walan’s framework in the Greek context, this
study extends international research, highlighting context-specific themes such as brand awareness
and early ethical reasoning. The results challenge assumptions of technological naiveté among
primary students and offer empirical insights for designing culturally responsive, ethically informed
Al literacy curricula.

Keywords: Al literacy; artificial intelligence; greek students; primary education; qualitative research;
student perceptions

1. Introduction

As Artificial Intelligence (Al) systems become increasingly embedded in everyday technologies,
children are exposed to them from a young age—often through educational platforms, voice
assistants, or algorithm-driven apps—before any formal instruction occurs. This exposure leads to
intuitive conceptions that are not necessarily grounded in technical or ethical understanding [2]. Such
early, pre-instructional experiences shape how students later engage with Al-related content in
school settings.

Understanding students' conceptions of Al is thus critical for designing meaningful Al literacy
education. Research has shown that even at the primary level, children form complex representations
of Al, often combining factual knowledge with anthropomorphic, fictionalized, or emotionally
charged associations as well as various misconceptions about Al capabilities and limitations [3,4].
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These representations influence not only how students understand technology but also how they
position themselves ethically and behaviorally in relation to it.

Several recent studies have explored this phenomenon across diverse contexts and age groups,
revealing hybrid views of Al that combine technical understanding with anthropomorphic
associations [4-6]. Students often associate Al with both support and threat, while lacking robust
conceptual understanding despite frequent use of Al-based tools [2,7].

These findings highlight important gaps in Al literacy education, particularly students” limited
awareness of ethical implications unless explicitly prompted, and the need for broader application of
Al perception frameworks across different educational contexts.

To address this gap, Walan [1] proposed an integrated framework for analyzing primary
students” Al perceptions, incorporating cognitive, emotional, behavioral, and ethical dimensions.
Grounded in Mitcham’s [8] philosophy of technology and expanded by Ankiewicz [9], the model was
validated through a mixed-method study with 11-12-year-old Swedish students, demonstrating its
value in capturing children’s complex, spontaneous understandings of AL

Despite increasing interest in Al education, few studies have systematically explored how
primary students conceptualize Al across cognitive, emotional, behavioral, and ethical dimensions—
particularly in the Greek educational context. This study addresses that gap by applying a validated
interpretive framework to examine how Greek sixth-grade students perceive Al, with the aim of
identifying recurring patterns, emerging themes, and connections to prior international research.

2. Conceptual Framework

This study is situated within the growing field of human-centered Artificial Intelligence (AI)
literacy, which conceptualizes Al not merely as a technical artifact to be mastered, but as a socio-
technical phenomenon that actively shapes learners’ cognitive representations, emotional attitudes,
everyday practices, and emerging ethical stances from early school age. Contemporary Al literacy
research emphasizes the need to move beyond narrow computational or coding-oriented approaches
and toward holistic pedagogical frameworks integrating epistemic, affective, behavioral, and moral
dimensions of human engagement with intelligent technologies [10,11]. Nevertheless, much of the
existing literature remains fragmented, focusing either on discrete technical knowledge or on
patterns of tool use, and therefore lacks integrated conceptual lenses capable of capturing the
multidimensional nature of children’s meaning-making around Al. This gap limits cross-study
comparability and restricts the development of culturally responsive educational interventions.

In response to this theoretical need, the present study adopts Walan’s [1] integrated framework
for analyzing primary students’ perceptions of Al. The framework organizes student conceptions
across **four interrelated dimensions—cognitive, affective, behavioral, and ethical —**designed to
encapsulate how children conceptualize, emotionally evaluate, practically engage with, and morally
reflect upon emerging Al technologies. Theoretically grounded in Mitcham’s [8] philosophy of
technology and its educational elaboration by Ankiewicz [9], the model approaches technological
literacy as a dynamic human-technology relationship, rather than a unidirectional process of
acquiring technical skills or tools. Walan’s framework thus functions as a conceptual bridge linking
science education, technology education, and contemporary scholarship on Al ethics education,
offering a developmentally sensitive structure for the analysis of spontaneous and hybrid student
understandings of AL

Following Blumer’s [12] notion of sensitizing concepts, the framework is used not as a rigid
coding scheme, but as an interpretive heuristic guiding the organization and theoretical reading of
the qualitative data while remaining open to the emergence of meanings grounded in students’ own
expressions. Accordingly, the four dimensions operate as flexible analytical lenses rather than fixed
classificatory categories. During analysis, student responses were primarily assigned to the
dimension representing the dominant conceptual emphasis articulated in each statement, even when
elements related to multiple dimensions were simultaneously present.
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The operational definitions of the four dimensions as applied in this study are summarized
below:

e  Cognitive dimension: Students’ conceptual explanations of Al, including representations of Al
as machines, robots, computational systems, software platforms, or autonomous learning
entities.

e  Affective dimension: Emotional evaluations of Al, encompassing expressions of enthusiasm,
fear, trust, skepticism, ambivalence, or anxiety regarding its societal role or potential impact.

e Behavioral dimension: Descriptions of actual or imagined interactions with Al systems,
including educational use, creative applications, communication, and everyday assistance
practices.

e  Ethical dimension: Reflections related to responsibility, human agency, social consequences,
fairness, misuse, employment displacement, and future human-AlI relations.

This study does not treat the application of Walan’s framework as a replication exercise but
rather as a process of cross-cultural examination of its conceptual transferability and cultural
responsiveness within the Greek primary education context. By investigating whether the four-
dimensional model effectively captures patterns of Al meaning-making among students operating in
a distinct linguistic, cultural, and socio-technological environment, the study critically tests the
framework’s analytical robustness beyond its original Scandinavian validation setting.

Through this approach, the research offers a theoretical contribution to the international Al
literacy literature by extending the empirical grounding of multidimensional conceptions of
children’s engagement with Al and by highlighting context-specific conceptual features such as:

e the influence of widely recognized generative Al platforms (e.g., ChatGPT) on students’
conceptual categorization of AL;

e the coexistence of anthropomorphic narratives with functional and technical descriptions of
intelligent systems;

e early manifestations of spontaneous ethical reasoning related to human responsibility and social
impact.
Collectively, these insights reposition children’s interactions with AI not merely as forms of
technological familiarization but as an emergent process of cognitive, emotional, behavioral, and
moral identity formation within digitally mediated environments.

Understanding of Al as technology and concept.

Cognitive Dimension
Includes definitional knowledge, functional
comprehension, and technical awareness.

Emotional responses and attitudes toward Al.

Affective Dimension
Encompasses positive perceptions, negative
concerns, and ambivalent reactions.
Walan's Integrated Al

Perceptions Framework Actual and intended Al engagement patterns.

Behavioral Dimension
Examines current usage, future intentions, and
interaction preferences.

Understanding of Al's moral and societal
implications.

Ethical Dimension
Includes awareness of benefits and risks,
privacy concerns, and governance
considerations.

Figure 1. Walan’s (2024) AI Perceptions Framework as Applied in This Study.
Guided by this conceptual framework, the present study addresses the following research

questions:
RQ1: How do Greek upper primary school students perceive Al in terms of its cognitive dimension?
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RQ2: How do Greek upper primary school students perceive Al in terms of its affective dimension?
RQ3: How do Greek upper primary school perceive Al in terms of its behavioral dimension?
RQ4: How do Greek upper primary school perceive Al in terms of its ethical dimension?

3. Methodology

3.1. Triangulation and Mixed-Methods Research Design

This study adopted a qualitative inductive design subsequently theoretically informed by
Walan’s [1] four-dimensional framework. The analysis began inductively through open coding and
iterative comparison, allowing patterns to emerge directly from the data. The resulting themes were
then interpreted abductively, using Walan’s framework as a set of sensitizing concepts [12] to connect
empirical findings with existing theory [13]. A detailed account of the analytical phases and
procedures is presented in the subsequent Analytical Framework section.

3.2. Participants

The study involved 229 sixth-grade students (aged 11-12 years) from seven public elementary
schools in the greater Athens metropolitan area. The sample, recruited through convenience
sampling, consisted of 124 male (54.1%) and 105 female (45.9%) students, all attending mainstream
general education classrooms. Prior to data collection, the study received formal institutional
approval from the Greek Ministry of Education (Protocol No. 4830, March 2025) and fully adhered to
ethical guidelines for research involving minors. School principals were formally informed in writing
about the study’s aims and procedures and provided institutional consent. Parents received a written
announcement explaining the purpose, voluntary nature, and confidentiality of the research, in line
with ethical guidelines for school-based assessment. Verbal consent was obtained from parents, as
the activity involved minimal risk and consisted solely of completing an anonymous questionnaire
[14].

3.3. Data Collection Procedures

Data collection took place during April 2025, within regular school hours, across seven public
elementary schools in Athens. Classroom teachers administered the paper-and-pencil questionnaire
using a standardized protocol developed by the research team to ensure consistent procedures across
sites. The procedure involved two phases within a single instructional period. In the first phase,
students responded to the open-ended question: “What is Artificial Intelligence, in your opinion?".
In the second phase, students completed a word-association task: "What words come to mind when
you hear 'Artificial Intelligence'? (Write at least 3).").

In line with recent recommendations for child-rights-based and ethically grounded
participation in educational research [15], teachers received detailed facilitator guidelines
emphasizing procedural neutrality [16]. They were asked to make clear that there were no “right” or
“wrong” answers, to encourage students to express their own ideas freely, and to limit any
interventions to procedural clarifications only. Teachers were explicitly instructed to avoid providing
examples, interpretations, or suggestions that might influence the students” responses.

Participation was entirely voluntary. Students were informed that they could skip any question
or withdraw from the activity at any time, and none chose to discontinue their participation. Upon
completion, the anonymous questionnaires were collected by the teachers, sealed in envelopes, and
securely delivered to the research team for analysis.

3.4. Data Preparation

All data were digitized and organized into two categories: written definitional responses and
word associations. All handwritten responses were transcribed verbatim by two independent
researchers. To ensure lexical consistency and analytical validity, a systematic data-cleaning process
was carried out prior to analysis [17]. This process involved spelling corrections, grammatical
normalization, and the consolidation of semantically equivalent terms. For example, responses with
similar or identical meanings (e.g., computer, computers, PC, and laptop) were grouped under the
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unified term Computer, aiming to reduce redundancy and enhance interpretability. The procedure
was conducted independently by two researchers experienced in qualitative data analysis [18,19]. No
discrepancies were identified between coders, and interrater consistency was therefore assumed.
These refinements facilitated the subsequent analysis and ensured analytical coherence across the
entire dataset. The cleaned data thus served as the final corpus used for inductive categorization.

3.5. Analytical Framework

This study employed a systematic two-phase analytical process conducted using Microsoft Excel
to examine students' Al perceptions while maintaining both empirical openness and theoretical
grounding. The use of Microsoft Excel was selected as it provided transparency, ease of
reproducibility, and efficient organization, filtering, and triangulation of qualitative data [20]. The
subsequent sections describe the two analytical phases through which data were organized and
theoretically interpreted. An overview of this qualitative data analysis process is illustrated in Figure
2.

3.5.1. Phase 1: Open Inductive Coding

Initial open coding [21] was applied separately to definitional responses and word associations.
The former were analyzed to identify conceptual categories and functional meanings, while the latter
were grouped into semantic clusters based on similarity. This inductive process involved iterative
reading, constant comparison across data segments, and the progressive refinement of codes to
capture emerging meanings [22]. Through memoing and reflection, initial codes were reviewed and
consolidated into more abstract patterns that informed subsequent thematic integration. Consistent
with the study’s approach, frequencies were not emphasized, as thematic relevance is not solely tied
to occurrence [23].

3.5.2. Phase 2: Theoretical Integration

Emerging themes then were mapped onto Walan’s [1] four-dimensional framework which was
employed as a set of sensitizing concepts rather than fixed categories [12]. This process enabled both
alignment with the existing model and identification of specific nuances [24,25]. In line with the Five-
Phase Process of Qualitative Data Analysis proposed by Bingham [22], this stage involved
interpreting inductively derived themes through theoretical and conceptual lenses to achieve a
transparent and theory-informed integration of findings.

Applied separately to

Initial Open Coding definitional responses and
Phase 1: word associations
Open
Inductive : :
ok Emphasis on Frequencies not emphasized
Thematic
Relevance Thematic relevance not solely
Qualitative Data tied to occurrence
Analysis Process
Employed as sensitizing
. concepts
Phase 2'. Use of Walan's &
Theoretical
: Framework e e
Integration Identification of specific

nuances

Figure 2. Overview of the Qualitative Data Analysis Process

3.6. Final Coding Framework

The final coding framework, summarized in Table 1, illustrates the hierarchical organization of
dimensions and categories and served as the analytical foundation for the presentation of results. In
line with the use of sensitizing concepts, when student responses exhibited characteristics of multiple
categories, coders identified the primary or most prominent conceptual dimension emphasized in
the response. For example, a response stating "the ability of computers or robots to learn and solve
problems" (Student 201) was coded under “Autonomous Learning Systems” because the central
emphasis was on learning capability, with computers and robots serving as the medium rather than
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the defining feature. In contrast, a response describing "a computer that thinks and responds like a
human" (Student 3) was coded under “Computational Systems” because the focus was on cognitive
processing rather than adaptive learning. This interpretive decision-making was guided by the
consensus discussions during the joint coding phase, ensuring consistent identification of each
response's dominant thematic focus.

Table 1. Coding Framework with Category Definitions and Key Distinguishing Features.

Dimension Category Definition Key Distinguishing Feature
) Students describe Al as robots _ . )
. Al as Robotic . . . . Primary emphasis on physical
Cognitive . with human-like intelligence, : )
Entities embodiment and robotic form.

actions, or reasoning.

. Al understood as advanced Primary emphasis on
Al as Computational ) ) )
Sust computers or machines computational processing and
stems
Y performing cognitive tasks. information handling.
Students identify Al with specific _ )
Al as Software Primary emphasis on named
o programs or platforms (e.g., ST .
Applications applications and specific tools.
ChatGPT).
Al as Autonomous Al perceived as capable of self- Primary emphasis on learning
Learning Systems learning or adaptation. and adaptive capabilities.
. . Expressions of enthusiasm and Predominantly positive
) Positive Utility ) . ] )
Affective . perceived usefulness of Al in emotional valence without
Perceptions . L )
learning or daily life. balancing concerns.
Fears of danger, domination, or Predominantly negative
Risk and Threat

destructive outcomes associated emotional valence focused on
with AL threats and risks.

Concerns

. ) . Explicit acknowledgment of
Ambivalent Simultaneous  positive  and . .
. ] ) . both positive and negative
Orientations negative evaluations of Al's role. )
dimensions.

. o . . Primary emphasis on
. Question-Response Descriptions  of  interactive . .
Behavioral interactive dialogue as
Interactions communication with AL

behavioral mode.

Creative and ) ] ) ) )
Al used or imagined as creative Primary emphasis on content

Educational ) ] .
Lo or learning tool. creation or learning support.
Applications
Everyday Assistance Al viewed as a practical assistant Primary emphasis on practical
and Support that simplifies life. utility in daily life.
. Recognition of ethical use and Primary emphasis on human
. Responsible Use o . .
Ethical human responsibility in agency and responsibility in Al
Awareness . . .
interacting with Al use.

. Reflections on Al's effect on jobs, Primary emphasis on societal-
Future Societal )
society, and the future oflevel consequences beyond
Impact . s
humanity. individual use.
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Dimension Category Definition Key Distinguishing Feature
Human-Al Awareness of Al as human Primary emphasis on human
Relationship creation and acknowledgment of authorship and control of Al

Dynamics human agency. systems.

3.6. Research Quality

Research quality was addressed through procedures ensuring dependability, credibility, and
confirmability [26]. Dependability was supported by standardized research protocols across schools
and joint coding of 22% of responses (n = 50) by two researchers to ensure procedural consistency.
After establishing shared analytical guidelines through discussion and consensus, the first author
conducted the complete coding of the remaining dataset following the agreed criteria [27,28].
Credibility was enhanced through data (definitions and word-associations) and investigator
triangulation, reducing potential bias and supporting authentic representation of students’
perspectives. Confirmability was established by maintaining systematic analytic memos and
preserving students’ original Greek expressions, providing a transparent audit trail. All the
aforementioned procedures were consistent with contemporary guidelines for ensuring
trustworthiness in qualitative research [29,30].

4. Results

All 229 sixth-grade students who participated in the study provided valid responses. Response
quality varied considerably, ranging from single-word answers to detailed multi-sentence
explanations, with single-word responses appearing primarily in word association items and more
elaborate descriptions observed in definitional responses. All student answers were translated from
Greek into English for publication purposes using Anthropic Claude v3.7, with manual verification
to ensure semantic accuracy and preservation of linguistic nuance.

The results are presented according to the four analytical dimensions that guided the study -
cognitive, affective, behavioral, and ethical —corresponding to the main research questions derived
from Walan’s [1] framework. This structure reflects the inductive development of categories that
were subsequently organized into these theoretical dimensions, allowing for an integrated
interpretation of students” conceptual, emotional, behavioral, and moral understandings of Al

4.1. Cognitive Dimension: Students’ Understanding of Al as Technology

Analysis of definitional responses revealed four primary conceptual categories within the
Cognitive Dimension, illustrating how Greek primary students conceptualize Al. These categories
encompassed perceptions of Al as (1) robotic entities, (2) computational systems, (3) software
applications, and (4) autonomous learning systems.

4.1.1. Al as Robotic Entities

Students frequently characterized Al as robotic entities possessing physical embodiment and
human-like capabilities. Representative responses included: "I believe that Al is robots that move like
humans" (Student 1); "Robots and generally artificial bodies" (Student 94); "A robot made by humans
and smarter than humans" (Student 27); "Robots that can do housework and cooking work" (Student
99); "Robots and whatever it can do with its hands" (Student 20).

4.1.2. Al as Computational Systems

Many students conceptualized Al as sophisticated computer systems or machines. Responses
included: "A computer that thinks, distinguishes objects and answers questions" (Student 3);
"Something like a machine that knows all the answers to our questions" (Student 4); "A gigantic
computer that gives us information" (Student 60); "An automatic computer that can do and answer
everything" (Student 71).

4.1.3. Al as Software Applications
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A substantial number of students referenced specific Al tools and applications reflecting the
rapid commercialization of Al tools. Students stated: "An application related to electricity that helps
with schoolwork and questions, like ChatGPT" (Student 18); "Various applications like Al which is
an artificial friend you can ask various questions" (Student 112); "ChatGPT and Lisari" (Student 155);
"All electronic programs like ChatGPT that help us solve daily life problems" (Student 66).

4.1.4. Al as Autonomous Learning Systems

Students described Al as systems capable of independent learning and adaptation, indicating
emerging awareness of adaptive capabilities, though not necessarily deep technical understandin.
Responses included: "A program that can learn and change appropriately with the information it
receives from humans" (Student 21); "The ability of computers or robots to learn, think, and solve
problems like human minds" (Student 201); "Programming that has its own thinking" (Student 111);
"An artificial brain that is made to help humans in daily life" (Student 134).

Word associations reflected these conceptualizations across all four categories, with frequent
references to robots and physical forms, computational systems, branded applications, and adaptive
capabilities. Representative associations included: "robot, intelligence, AI" (Student 14), "computer,
technology, robot, ChatGPT, AI" (Student 78), "technology, robotics, robot, informatics,
programming" (Student 130), and "robot, code, answers, processing, adaptation, algorithm" (Student
189). Notably, word associations revealed stronger brand-specific awareness than definitional
responses, with frequent mentions of "Tesla, ChatGPT, Neuralink AI" (Student 44) and "ChatGPT,
Microsoft, Siri, Gemini, Al, Apple" (Student 154).

4.2. Affective Dimension: Emotional Responses and Attitudes Toward Al

Student responses included emotional references of varying orientation —positive, negative, and
ambivalent—which correspond to Walan’s [1] affective dimension and illustrate the range of
students” emotional positions toward Al technology.

4.2.1. Positive Utility Perceptions

Many students expressed positive attitudes toward Al, emphasizing its helpful nature in
educational and daily contexts. Representative responses included: "Entertaining, it can create any
image you want and if you have any question it answers and always helps you" (Student 5); "Like an
assistant or friend that can help you with support and give you ideas" (Student 33); "A tool that
facilitates our daily lives and helps us with many things" (Student 85); "A great help for humans and
for a better life" (Student 108).

4.2.2. Risk and Threat Concerns

Students expressed fears about Al's potential negative impacts. Responses included: "I believe
robots should not exist because they are dangerous" (Student 47); "I fear that it might one day conquer
the world" (Student 170); "It should not have been created because in the future it might conquer the
world" (Student 152); "Something that if it develops too much will cause many disasters" (Student
227).

4.2.3. Ambivalent Orientations

Students demonstrated simultaneous acknowledgment of both positive and negative Al
characteristics. Examples included: "Al can do us both good and bad depending on what Al we're
talking about" (Student 7); "Sometimes very useful in our days but sometimes can become very bad"
(Student 146); "I think it will help partially but it's not ruled out that it could prove fatal" (Student
182).

Word association data triangulated these emotional responses across all three affective
orientations. Positive utility associations spanned expressions of helpfulness and enthusiasm ("help,
fantasy, technology" [Student 5]; "utility, intelligence, tool, ease" [Student 3]; "smart, assistant, fast
answers" [Student 17]). Risk and threat concerns were evident in darker associations ("problems, bad,
powerful" [Student 6]; "robot, exterminator, apocalypse” [Student 46]; "total destruction" [Student
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140]). Ambivalent orientations combined both perspectives ("domination, help, third world war"
[Student 146]; "facilitation, help, fear, worry" [Student 97]).

4.3. Behavioral Dimension: Al Usage and Interaction Patterns

Students described various forms of current and anticipated Al engagement behaviors,
reflecting both established patterns from previous research and contemporary interaction modalities.

4.3.1. Question-Response Interactions

Students frequently described Al through interactive question-answering capabilities.
Representative responses included: "You can ask it anything and it will answer" (Student 31); "A robot
you can ask various things" (Student 12); "Something that answers immediately to whatever you ask"
(Student 229); "A system that can answer all your questions” (Student 192).

4.3.2. Creative and Educational Applications

Students demonstrated awareness of Al's creative and educational capabilities. Responses
included: "Can create any image you want and help with studies" (Student 5); "Helps with homework
and exercises”" (Student 132); "Can generate images, solve problems and generally help humans
facilitate their daily life" (Student 79); "Programs in robots or computers that help you solve questions
or create any image or video" (Student 185).

4.3.3. Everyday Assistance and Support

Students conceptualized Al as providing comprehensive daily life support. Examples included:
"A digital assistant that can help you with whatever you want" (Student 119); "A system that
facilitates people's lives" (Student 210); "A tool created by humans to help them with daily and normal
problems" (Student 226); "An assistant that knows everything and can help you with whatever you
need" (Student 198).

Word associations reflected these behavioral dimensions across all three categories. Interactive
capabilities were emphasized through direct communication patterns ("AlL ChatGPT, questions,
answers" [Student 70]; "fast answers" [Student 17]; "answers to questions” [Student 87]). Creative and
educational applications emerged in references to content generation and learning support
("ChatGPT, lessons, teacher" [Student 18]; "homework solutions, help with questions" [Student 155];
"assignments” [Student 185]). Everyday assistance was evident in utility-focused associations
("utility, intelligence, tool, ease" [Student 3]; "convenience, human life" [Student 35]; "assistant,
omniscient, helpful" [Student 171]).

4.4. Ethical Dimension: Moral and Social Considerations

Students incorporated ethical considerations into their definitional responses, indicating an
awareness of moral aspects associated with Al that extends beyond mere functional understanding.

4.4.1. Responsible Use Awareness

Students demonstrated awareness of responsible Al use. Representative responses included:
"However, it is very important that we use it correctly” (Student 3); "We need to be careful what we
do because bad people can use Al for example hackers to harm and deceive people" (Student 30);
"Some children use it for cheating but it doesn't always have correct answers" (Student 112).

4.4.2. Future Societal Impact

Students expressed understanding of Al's long-term societal implications. Responses included:
"In the future will be very important in life and I believe it will be in our daily routine" (Student 77);
"They say that in the future it will replace people's jobs" (Student 85); "A program that in the coming
years will dominate the whole world" (Student 178); "The future of humanity and a great ally for
now" (Student 145).

4.4.3. Human-AlI Relationship Dynamics
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Students demonstrated awareness of the constructed nature of Al and human agency in its
development. Examples included: "We have created and programmed them" (Student 41); "A
creation of humans that helps them in their work and generally in their life" (Student 169); "The
intelligence of machines created by humans to serve humans themselves" (Student 206); "A human
creation that helps people when they need help sometimes" (Student 217).

Ethical concerns appeared in word associations, predominantly through future societal impact
references ("domination, help, third world war" [Student 138]; "world destruction, help, world
domination” [Student 71]; "future, robot, destruction, technology" [Student 182]; "robot, future, world
upgrade, future destruction” [Student 125]. Human-AlI relationship dynamics emerged in creation-
oriented associations ("programming, experiments, technology" [Student 169]; "human, intelligence,
robot" [Student 19], supporting the spontaneous ethical reasoning identified in definitional
responses.

Al as Robotic Entities

Al as Computational Systems
Cognitive Dimension
Al as Software Applications

Al as Autonomous Learning Systems
Positive Utility Perceptions
Affective Dimension Risk and Threat Concerns

Results in a nutshell Ambivalent Orientations

Question-Response Interactions
Behavioral Dimension Creative and Educational Applications
Everyday Assistance and Support
Responsible Use Awareness
Ethical Dimension Future Societal Impact

Human-Al Relationship Dynamics
Figure 3. Summary of the conceptual categories derived from students’ responses across Walan’s (2024) four

dimensions.

4. Discussion and Implications

The purpose of this study was to explore how Greek sixth-grade students conceptualize Al
before receiving any formal instruction, with the broader aim of informing age-appropriate
approaches to Al literacy in primary education. Data were collected from written definitional
responses and word associations provided by 229 students across seven public schools in Athens.
The material was analyzed qualitatively through a two-phase process of open inductive coding
followed by theoretical integration using Microsoft Excel. Walan’s [1] four-dimensional framework
— cognitive, affective, behavioral, and ethicaA — served as an interpretive lens to organize and
interpret the emergent categories. The following discussion interprets the findings with reference to
each research question and compares them with previous international studies, aiming to clarify
which aspects of students” perceptions are shared across contexts and which appear specific to the
Greek sample.

Regarding the cognitive dimension, students described Al in terms that combined human-like
cognition with computational processes. They viewed Al as capable of thinking, learning, and
adapting, and often connected these ideas with specific technologies such as ChatGPT, Tesla, or
Neuralink. This pattern aligns with findings from Swedish and Turkish students, who also described
Al as “brain-like” or autonomous [1,6]. In contrast with earlier work where references were largely
generic [4], these responses included direct naming of contemporary systems, showing that recent
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generative Al tools have entered students’ linguistic repertoire. Students’ emphasis on functions such
as answering, creating, and problem solving reflects functional patterns of understanding that have
also been described in other European studies [2,4], where Al was similarly portrayed as both
computational and adaptive. Anthropomorphic expressions such as “robots that move like humans”
or “an artificial brain” appeared frequently, corresponding to Swedish and Turkish students’
depictions of Al as embodied or human-like [1,6]. Dutch students, however, did not use the term
robot in abstract conceptualizations [2], suggesting variation in how embodiment is represented
across contexts.

Within the affective dimension, students” emotional references ranged from curiosity and
enjoyment to unease and caution. Positive expressions emphasized Al's usefulness in learning and
daily activities, while negative comments centered on fears of dominance or loss of control. This
ambivalence is consistent with findings from Dutch and Swedish studies [1,2], where mixed
emotional evaluations were also present. Some responses reflected familiar media narratives, such as
robots taking over the world, echoing motifs documented in previous European research [1,6]. The
coexistence of enthusiasm and concern indicates that students” emotional conceptions of Al draw
both on everyday interactions and on fictional portrayals circulating through popular culture.

In the behavioral domain, students described using Al mainly through voice assistants,
educational platforms, and games, suggesting exploratory rather than systematic interaction, a
pattern comparable to Finnish and Dutch data [2,6]. Some participants mentioned using generative
tools for creative purposes, such as producing images or solving tasks, reflecting awareness of recent
technological developments. Compared with Dutch students who articulated algorithmic
manipulation strategies (e.g., “when you press ‘not interested’” you will see those videos less”) [2,6],
Greek students focused more on visible outcomes of Al rather than on underlying algorithms. This
contrast may reflect contextual differences in students” exposure to digital recommendation systems
or explicit algorithmic language.

Concerning the ethical dimension, students referred to issues such as responsible use, fairness,
privacy, and employment. Several mentioned that humans create and can control Al systems, a point
also noted in Walan’s [1] Swedish dataset. Ethical meanings appeared not only in definitional
responses but also in word associations such as responsibility, rules, respect, and humans, indicating
intuitive links between AI and moral or social responsibility. Although brief and largely implicit,
these references reveal that ethical reasoning is present, aligning with international findings that
children spontaneously mention moral aspects when discussing technology.

Comparatively, several cross-national patterns were evident. Anthropomorphic conceptions
and notions of Al autonomy recurred across Greek, Swedish, and Turkish contexts [1,6] while Finnish
data contained fewer references to learning or adaptation [4]. Educational applications such as Al’s
ability to answer questions were commonly mentioned in Greece, Turkey, and Sweden [1,7].
Emotional ambivalenc — curiosity mixed with apprehension — was also a shared feature across [1,2].

At the same time, certain context-specific features characterized the Greek sample. Students
frequently referred to current generative systems (e.g., ChatGPT, Tesla, Neuralink), a tendency less
visible in earlier or contemporaneous European datasets. Robotic imagery remained prominent in
Greek data, while explicit algorithmic strategies—described by Dutch participants [2] — were not
observed. These differences may stem from variation in media exposure, everyday technological
environments, or language use surrounding Al

Finally, the data hint at temporal shifts in children’s perceptions of Al Earlier studies focused
largely on voice assistants such as Siri and Alexa [4], whereas more recent datasets — including the
present one — show references to generative Al (e.g., ChatGPT), consistent with Walan’s [1]
observations of similar developments in Sweden. Creative uses (e.g., producing images or videos)
also appeared here and in Turkish samples linking Al with art and imagination [7]. Such findings
indicate that children’s representations of Al evolve alongside technological advances and shifts in
the tools embedded in everyday life.
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The findings indicate that many students already possess an emerging conceptual
understanding of Al, providing a valuable foundation for the design of age-appropriate educational
initiatives. Early engagement with Al-related topics can help clarify distinctions between concepts
that students often conflate — such as robotics and Al — while illustrating their points of intersection
[31]. Schools play a pivotal role in shaping students’ Al literacy and in addressing misconceptions
before they become entrenched [32] Students” misunderstandings tend to be superficial rather than
fundamental [4], suggesting that accessible explanations of how Al functions, supported by concrete
and relatable examples, can enhance comprehension and interest.

Educational programs should therefore emphasize the functional diversity and societal
relevance of Al applications, linking them with familiar contexts such as communication, creativity,
and learning support. Introducing Al literacy at an early stage can also promote awareness of the
human characteristics often attributed to Al, fostering informed reflection rather than uncritical
anthropomorphism [33].

The coexistence of positive and negative associations in students” perceptions provides a natural
entry point for ethical discussion in the classroom. Encouraging students to examine both the
opportunities and limitations of Al aligns with current frameworks of Al literacy [34-36]. The
educational objective is not to cultivate uniformly positive views but to develop realistic and critically
informed conceptions of Al that enable learners to participate thoughtfully in societal and ethical
discussions about its use [37].

5. Conclusions, Limitations, and Future Research

This study provides a comprehensive qualitative account of how Greek upper primary students
conceptualize Artificial Intelligence across cognitive, affective, behavioral, and ethical dimensions
prior to any formal instruction. By systematically applying Walan’s [1] four-dimensional framework
in a previously underexplored national context, the research contributes new cross-cultural evidence
to the international Al literacy literature. The findings demonstrate that students” perceptions of Al
are multifaceted rather than naive, blending functional understandings of technology with emotional
ambivalence, everyday usage narratives, and spontaneous ethical reflections. This complexity
underscores the importance of approaching Al literacy not as a corrective response to
misconceptions, but as an educational opportunity to build upon children’s already emerging
conceptual frameworks.

From an educational perspective, the study highlights the need for human-centered,
developmentally appropriate Al curricula that address cognition, emotion, action, and ethics in
integrated ways. Students’ intuitive references to responsibility, societal impact, and human agency
indicate early readiness for critical technological engagement, even at the primary level. Al literacy
initiatives should therefore extend beyond technical familiarity to include reflective discussion of
values, limitations, and social consequences of Al technologies. Such holistic approaches can
contribute to the cultivation of informed, ethically grounded digital citizens capable of meaningful
participation in an Al-shaped society.

As a qualitative exploration, this study aimed to generate context-rich, transferable insights
rather than broad generalizations. The sample —comprising students from urban schools in Athens—
reflects a specific sociocultural environment that may differ from those in other regions or
educational systems. Consequently, future research could adopt comparative or mixed-method
designs that include rural, multilingual, or socioeconomically diverse contexts to better understand
the variability of students” perceptions. Given the rapid evolution of generative Al tools, it would
also be valuable to examine how students’ conceptions change over time as they encounter new
technologies both inside and outside the classroom.

Methodologically, further work could extend beyond short written responses to incorporate
multimodal techniques such as drawings, interviews, and classroom observations. These approaches
could provide deeper insight into how children’s ideas and emotional responses develop in relation
to AL Additionally, investigating teachers’ perceptions and instructional practices would
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complement student-centered findings, offering a fuller picture of how AI literacy can be
meaningfully integrated into primary education.

Taken together, such future studies could inform the design of Al literacy curricula that
holistically address the cognitive, emotional, behavioral, and ethical dimensions of students’
engagement with Al, fostering balanced, informed, and responsible interaction with intelligent
technologies from an early age.
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