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Keywords: Background and Purpose: The expansion of smart technologies has transformed the patterns of moral
Smart technologies, education among children within the family, school, and society, confronting the educational system with new
artificial intelligence, opportunities and challenges in moral development. This study aimed to systematically review and meta-
ethics, synthesize existing research on the role of smart technologies in children’s moral development, with an emphasis
children, on education and upbringing, and on providing an analytical framework in this field.

systematic review, Method: This study was a systematic review employing a meta-synthesis approach, conducted by the PRISMA
meta-synthesis guidelines and the Enhancing Transparency in Reporting the Synthesis of Qualitative Research (ENTREQ)

criteria. A comprehensive search was performed across Scopus, Web of Science, PubMed, PsycINFO, the
Education Resources Information Center (ERIC), and Google Scholar, and covered the period from 2010 to
2025. The search was conducted using key terms related to children, artificial intelligence, smart technologies,
moral concepts, and qualitative methods, combined with the Boolean operators AND, OR, and NOT. Based on
the inclusion and exclusion criteria, a total of 13 eligible studies were selected. Data were analyzed using the
thematic synthesis approach of Thomas and Harden in three stages—open, descriptive, and analytical coding—
with the aid of MAXQDA version 2024.

Results: Based on the identified codes, three analytical themes and eleven descriptive subthemes were extracted.
The first analytical theme concerned opportunities for learning and moral development in interaction with smart
technologies, encompassing issues such as anthropomorphism and the attribution of mind and emotion to smart
systems, moral responsibility and accountability, ambiguity at the human—technology boundary, notions of
justice, fairness, and honesty, moral growth and value learning, and the positive educational functions of smart
technologies. The second analytical theme addressed moral and educational risks, highlighting children’s
multidimensional vulnerabilities, their increasing trust and dependence on technology, and the blurred or
conflicting educational roles of parents and teachers. The third analytical theme focused on macro-level
frameworks and contextual factors, emphasizing the influence of cultural and developmental differences as well
as theoretical and policy frameworks related to ethics and smart technologies.

Conclusion: Children’s interactions with smart technologies have a dual nature, demanding a critical, context-
sensitive, and developmentally informed approach. The development of child-centered ethical frameworks, the
enhancement of digital and moral literacy, and the active involvement of parents and educators are essential for
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Extended Abstract

Introduction

Smart technologies — ranging from voice assistants to social robots
and machine learning systems—play an increasingly prominent
role not only in education and entertainment but also in shaping
children’s social and moral experiences. This pervasive presence
has raised new questions about the ethical and educational
implications of such technologies for one of the most sensitive and
future-shaping social groups: children (1-3).

Recent studies (4-7) indicate that children are not passive
consumers when engaging with smart technologies; rather, they
actively participate in processes of meaning-making, moral
judgment, and value learning. Children’s interactions with smart
technologies can involve both ethical opportunities and moral
risks. On the one hand, such interactions may serve as stimuli for
value learning, the practice of moral reasoning, and the cultivation
of creativity (4, 5). On the other hand, risks such as algorithmic
bias (i.e., biased or unfair responses generated by smart systems),
privacy violations, exposure to inappropriate content, and
nontransparent data control can make children vulnerable in their
engagement with smart technologies (6, 7). This shows that smart
technologies—especially within children’s lifeworld—should not
be viewed as neutral tools but rather as complex cultural-ethical
phenomena.

Developmental and cultural factors play a decisive role in how
children engage with smart technologies. One study (9) found that
preschool children in Japan and Italy exhibited different patterns
of moral judgment and emotion attribution when confronted with
moral transgressions committed by humans versus robots—
differences that stemmed from distinct cultural backgrounds.
Despite the growing scholarly attention to the social and ethical
dimensions of smart technologies, there remains a noticeable
absence of child-specific theoretical and policy frameworks. A
review of the existing literature indicates that most studies have
examined ethics and smart technologies at a general or macro
level, paying limited attention to the unique experiences,
vulnerabilities, and needs of children (10, 11).

Given the significance of the present study in three dimensions—
theoretical (integrating fragmented findings), practical (supporting
parents and educators in guiding children’s moral development),
and policy (rethinking and localizing ethical principles appropriate
for children)—this research adopted a meta-synthesis approach to
systematically collect and analyze existing studies in this field. The
study aimed to develop a coherent framework for understanding
the role of smart technologies in children’s moral development.
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Method

The present study employed a qualitative methodological
approach, designed as a systematic review within a meta-
synthesis framework, and was conducted following the
SPIDER model. The study corpus comprised all qualitative
research articles published between 2010 and 2025 (inclusive)
in Scopus, Web of Science, PubMed/MEDLINE, PsycINFO,
ERIC, and Google Scholar databases, written in English.
Eligible studies were required to involve direct participation of
children, parents (or legal guardians), and educators, and to
focus specifically on moral development within the context of
smart technologies. Only peer-reviewed, full-text articles
published in English were included.

Exclusion criteria encompassed studies that employed
quantitative methods; involved adult populations either
unrelated to child education or lacking the direct participation
of children, parents, or educators; focused on educational
outcomes outside the scope of moral development or smart
technologies; were written in languages other than English; had
no accessible full text; or did not achieve an adequate quality
score during methodological appraisal. Of the 57 articles
initially retrieved, 13 met the inclusion criteria and were
retained for the final sample. The search and selection process
was conducted following the PRISMA 2020 guidelines.

The research instruments included standardized screening and
data extraction forms, a Critical Appraisal Checklist for
Qualitative Research, and the PRISMA guidelines (13) along
with the Enhancing Transparency in Reporting the Synthesis of
Qualitative Research (ENTREQ) recommendations (14). Data
were analyzed using the thematic synthesis framework
developed by Thomas and Harden (15).

Studies were identified through a systematic search strategy
based on relevant keywords. Two researchers independently
conducted the screening and appraisal, and methodological
quality was assessed using a standardized checklist. Data were
extracted using a predefined form and were coded and
synthesized in three stages—open coding, descriptive coding,
and analytical coding—following the meta-synthesis approach
of Thomas and Harden. To ensure trustworthiness, all
procedures were reviewed and fully documented. Table 1
presents an overview of the qualitative studies included in the
final synthesis.

Table 1. Characteristics of the Selected Qualitative Studies

No. Authors Title Journal Year O.f
Publication
Alexa doesn't have that many feelings: Children's .
1 Andries V, Robertson J. understanding of Al through interactions with smart Comp_uFe_rs and E(_jucatlon. 2023
. . Artificial Intelligence 4)
speakers in their homes
Dangol A, Zhao R, Wolfe “Al just keeps guessing”: Using ARC Puzzles to In Proceedings of the 24th 2023

2 R, Ramanan T, Kientz JA,

Collyer-Hoar G, Rubegni E,
Malinverni L, Yip J.

Help Children Identify Reasoning Errors in

Yip J. Generative Al.

" It's kind of weird talking to a sphere": Exploring
Children's Hopes and Fears on Social Robot

Morphology Using Speculative Research Methods.

Interaction Design and ®)
Children
In Proceedings of the 2024 2024
ACM Designing Interactive ©)
Systems Conference
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Emotional artificial intelligence in children’s toys

4 McStay A, Rosner G. and devices: Ethics, governance and practical Big Data & Society 2((1)3)1
remedies.
Adams C, Pente P, - i s . .
5 Lemermeyer G, Rockwell Ethical principles for artlflc_lal intelligence in K-12 Comput. Educ. Artif. Intell 2023
G. education (12)
Berson IR, Berson MJ, Luo Innovating responsibly: ethical considerations for . . 2025
8 W. Al in early childhood education. AL BT Sl (18)
7 Malinverni L, Schaper MM, |Sn i:rﬂOISA??egﬁr:ﬁger;::g'Cﬂrﬁﬂﬁ?;'soggr?] International Journal of Child- 2025
Rubegni E, Tamashiro MA. g gies. Jpp Computer Interaction (21)
speculative fiction.
Sharma Sharma S, livari N, Inclusive Child-centered Al: Employing design 2023
8 Venta-Olkkonen L, futuring for Inclusive design of inclusive Al by and arXiv preprint arXiv 22)
Hartikainen H, Kinnula M. with children in Finland and India
Schmuecker S, Hourcade .. . . .
9 3P, Alper M, Fails JA, Democratizing the eeftc:]rlishicizfgergmg technologies Interactions 2((2)3)4
Kawas S, Yarosh S.
Dwivedi U, Elsayed-Ali S,  Examining the Values Reflected by Children during . . . 2023
L Bonsignore E, Kacorri H. Al Problem Formulation. arXiv preprint arxiv (24)
Chubb J, Missaoui S, Interactive storytelling for children: A case-study of . -
11 Concannon S, Maloney L, design and development considerations for ethical Interg?)tr:,?njtle‘hl:]rtg?;goih'Id' 2(25)2
Walker JA. conversational Al. P
« s s In Proceedings of the 21st
Rubegni, E., Malinverni, L., LD i et s mieits Wau,(,.our .dOgS’ ,but 1t's Ok. ifor Annual ACM Interaction 2022
12 & Yin. J them to do our homework™: Children’s perceptions, Desian and Children (26)
P.J fears, and hopes in social robots. g
Conference
Quander, K., Milky, T. R., In Proceedings of the 23rd
13 Aponte, N., Caceres “Are you smart?”: Children’s understanding of Annual ACM Interaction 2024
Carrascal, N., & Woodward, “smart” technologies. Design and Children (27)

J.

Conference

The table provides an overview of the studies included in the
meta-synthesis, highlighting the range of publication years and
research contexts that inform the thematic analysis.

Results

The meta-synthesis of qualitative studies revealed that
children’s interactions with smart technologies generate both
diverse opportunities and moral tensions. The systematic
analysis of the research texts led to the identification of a set of
descriptive and analytical themes that reflect various
dimensions of children’s moral development within the
technological lifeworld. In the following sections, these themes
are presented in detail and supported by illustrative quotations
from the original qualitative studies.

Analytical Theme 1: Opportunities for Learning and Moral
Development in Interaction with Smart Technologies
Children’s interactions with smart technologies opened space
to grasp moral agency, responsibility, and human-technology
boundaries. They showed sensitivity to justice, fairness, and
honesty, turning everyday use into value learning, moral
dialogue, critical reflection, and reasoning.

Descriptive  Theme:  Anthropomorphism and the
Attribution of Mind/Emotion to Smart Technologies:
Children often anthropomorphized robots and language
models—attributing feelings, intentions, and agency; some
formed emotional/quasi-social ties. Younger children tended

toward magical views; older ones drew clearer human—machine
distinctions and sometimes explained Al via internet/data
access.
Descriptive ~ Theme:  Moral  Responsibility and
Accountability: When errors occurred, children debated who
is responsible—the device, programmers, or “technology”
itself. Some expected apologies; others saw faults as
design/programming issues. Overreliance (e.g., spell/grammar
checking) and parental worries about responsibility emerged;
studies also noted weak corporate transparency and unclear
accountability frameworks.
Descriptive Theme: Ambiguity at the Human-Technology
Boundary: Children sometimes blurred reality vs. imagination,
play vs. genuine judgment, and tool vs. moral agent. Some
asked whether AI truly “thinks” or just follows algorithms;
socially, some called it a “friend,” while others stressed its lack
of real emotion—Ileaving entertainment and serious moral
evaluation hard to separate.
Descriptive  Theme: Justice, Fairness, and Honesty:
Children expected truthfulness, impartiality, and fairness.
Moral appraisals were at times self-serving (good if beneficial).
Awareness of bias/stereotypes in Al outputs signaled early
sensitivity to social justice and honesty/fairness norms.
Descriptive Theme: Moral Development and Value
Learning: Beyond entertainment, interactions functioned as
informal lessons in values, norms, and ethical vocabulary.
Comparing tech behavior with daily life fostered reflective
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notions of right/wrong; some treated robots as behavioral
models or moral authorities, though misunderstandings of Al
mechanisms persisted. Multicultural narratives prompted
questioning real-life acceptability.

Descriptive  Theme:  Positive  Opportunities and
Educational Functions of Smart Technologies: Technologies
supported moral dialogue, creativity, reasoning, and—within
schools—critical thinking. Fictional/technological storytelling
nurtured moral imagination and empathy. Alongside these
gains, parents flagged ethical/legal concerns (e.g., emotional-
data collection, opaque regulation). Some children linked
technology to learning, we

Analytical Theme 2: Moral and Educational Risks and
Threats to Children in the Technological Lifeworld

The second overarching theme focuses on the moral and
educational vulnerabilities of children. The findings revealed
that smart technologies expose children to multidimensional
risks—ranging from cognitive misunderstandings and
excessive reliance on technology to social bias, privacy threats,
and emotional dependency. At the same time, the roles of
parents and educators in moral guidance have become
increasingly ambiguous. Consequently, the technological
lifeworld of children, while offering opportunities, also entails
serious moral and educational risks, highlighting the need for
supportive education and policy interventions.

Descriptive Theme: Children’s Multidimensional Risks:
Children’s interactions with smart technologies present
cognitive, socio-cultural, emotional, and legal risks.
Cognitively, some overestimated technology’s authority,
showing uncritical dependence and moral displacement. Socio-
culturally, technologies reproduced bias and deepened digital
divides. Emotionally, play and moral reflection intertwined,
sometimes creating dependency that blurred fantasy and moral
reality. Legally, privacy violations and data commercialization
raised concern, as children often failed to detect deception or
unauthorized data use. Overall, these experiences reveal
intertwined ethical, cognitive, and social vulnerabilities.
Descriptive Theme: Trust, Reliance, and Dependence on
Technology: Children frequently over trusted smart
technologies, valuing their responses more than those of
parents or teachers—even in moral decision-making. Such
reliance shifted moral authority from humans to machines,
fostering passive dependence and reducing critical thinking.
Parents and teachers warned that overreliance could erode
children’s moral autonomy and reflective judgment.
Descriptive  Theme: Ambiguity and Tension in the
Educational Roles of Parents and Teachers: The rise of
smart technologies blurred traditional boundaries of moral
education. Parents and teachers expressed uncertainty,
sometimes delegating moral responsibility to technology.
Limited control tools and awareness hindered supervision,
while teachers struggled with unclear educational standards.
Reduced human interaction and emotional contact emerged as
major concerns. Without clearer role definitions and supportive
mechanisms, technological integration may weaken moral
socialization and heighten educational risks.
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Analytical Theme 3: Macro Frameworks and Contextual
Dimensions in  Child-Centered Ethics of Smart
Technologies

This theme emphasizes that children’s interactions with smart
technologies must be understood within broader cultural,
developmental, and policy contexts, not merely at the
individual level. The diversity of children’s moral reasoning
calls for a context-sensitive, developmentally responsive
approach. However, the absence of child-centered theoretical
and policy frameworks represents a critical gap in current
ethical research on smart technologies.

Descriptive Theme: Cultural Contexts and Developmental
Differences: Children’s moral understanding of smart
technologies varied by age and culture. Younger children often
viewed technologies as intentional or emotional beings,
whereas older ones saw them as functional “robots” without
feelings. These differences reflect moral reasoning
development and highlight limited technological literacy, as
many still perceive technology as infallible. Cultural variation
also shaped perceptions—some contexts emphasized creativity
and learning, while others stressed moral and educational
risks—underscoring the need for ethics frameworks sensitive
to both developmental and cultural diversity.

Descriptive Theme: Theoretical and Policy Frameworks in
the Ethics of Smart Technologies: A major gap in child-
centered ethics is the lack of dedicated theoretical and policy
models. Most scholarship treats smart technologies generically,
overlooking children’s specific vulnerabilities. Consequently,
both empirical research and educational policymaking remain
constrained. At the macro level, children appear marginal in
policy discourses, even in global reports such as UNICEF’s,
which call for renewed attention to dignity and agency in the
age of intelligent systems. While approaches like
posthumanism ethics or adaptations of UNESCO principles
have been suggested, without contextual revision and
localization they fail to address children’s lived realities.
Developing child-specific ethical frameworks remains essential
for mitigating moral and social risks in children’s technological
lifeworld.

Conclusion

Children’s interactions with smart technologies reveal both
educational opportunities and moral risks, demanding
redefined roles for parents, teachers, and policymakers.
Younger children frequently anthropomorphized
technologies—attributing emotions and intentions—consistent
with prior findings linking such views to emotional attachment
and blurred human-machine boundaries (4, 5, 7). Across
developmental stages, moral perception progresses from
anthropomorphism and privacy vulnerability (ages 2-7) to
basic moral reasoning (7-11) and heightened sensitivity to
justice and bias in adolescence (4, 5). Children often expected
technologies to apologize for mistakes and reacted to perceived
unfairness or bias (18, 19), though younger judgments
remained self-centered.
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Smart technologies fostered moral dialogue and reflection
(21, 22) but also introduced risks of overreliance, cognitive
misconceptions, privacy breaches, and social inequality (7, 10).
A notable concern was the transfer of moral authority from
parents and teachers to technology (4, 19), intensified by
adults’ uncertainty about their educational roles (10). Cultural
context further shaped moral reasoning: individualistic cultures
stressed autonomy and data ownership, whereas collectivist
ones emphasized obedience and conformity (6, 18). At the
macro level, the lack of child-centered theoretical and policy
frameworks persists (10, 11), and UNICEF (3) calls for
renewed attention to human dignity and agency in the era of
intelligent systems.
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3. Smart technologies
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6. Boolean operators (AND, OR, NOT)
7. Reflexivity

8. Audit trail
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1. Screening forms

2. CASP (Critical Appraisal Skills Programme)
3. First-order data

4. Second-order Interpretations
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