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Abstract. To date, there is a necessary amount of literature and methodological
recommendations on the problems of child safety. This suggests that this area
is relevant for modern society, but at the same time there are certain difficulties
in solving it. In this regard, the author conducted a bibliometric mapping of the
research literature (1990-2025) on safe behavior, playful learning, and preschool
education. The purpose of the study: to conduct a systematic mapping of research
trends in the field of safe behavior and playful learning in preschool education over
the past 35 years using metadata extracted from the Web of Science database. The
main bibliometric methods were statistical, counting the number of publications,
citation index, and content analysis. Research results: the search covered the
period from 1990 to 2025 (May 28, 2025) and was conducted during 3 weeks of
June 2025. Initially, during the search, the WoS database provided a total of n =
207,799 publications. Further, the search was filtered by specific indicators, which
gave the final set of data for bibliometric analysis n = 3263, which were eventually
saved and used in the analysis of this study. The ranking of the frequency of
publications and citations of data was performed using the VOSViewer software
version 1.6.20. The following categories are analyzed: trends in publication and
citation data; major journals and publications; leading authors, organizations,
and countries/territories; disciplines underlying research. A detailed report on
categories is presented in the study. The practical significance of the study lies
in the fact that, based on the content analysis obtained, current trends, scientific
directions and research prospects in the field of safe behavior and playful learning
in preschool education have been identified.
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AnHoTanus. byriHri Tanna 6anaxapaplH Kayinci3airi Mocesnenepine apHaiFaH
oneOueTTep/IiH, 9/IiICTEMEITIK YCHIHBICTAp/IbIH KXKETT1 caHbl 0ap. by OarsIT Kazipri
KOFaM YIIIiH MaHbI3IIbl €KEeHIH KepceTexdi, Oipak COHbIMEH Oipre OHBI MISHIYIIiH
Oenrini Oip KHBIHABIKTApB! 0ap. OCchIFaH OailIaHBICTHI aBTOP KAYiIci3 MiHEe3-KYJIBIK,
playful learning, mMexrenke nelinri OuTiM Oepy Typaibl 3epTTey oJcOHUETTEpiH
(1990-2025) OubmmomMeTpHsUIBIK KapTara Tycipai. 3eprreyniH MakcaTol: Web
of Science 0a3achlHaH alBIHFaH MeETaJepeKTepIli MaijaliaHa OTHIPHIN, COHFBI
35 KpUImarel MEKTEeNKe JAeiiHri OimiM Oepyderi Kayimnci3 MiHE3-KYJIBIK JKOHE
playful learning 3epTTey TeHIEHIMSIAPBIHBIH XKYWHei KapTachlH xacay. Herisri
OMONMMOMETPHUSIIBIK SJICTEp CTATUCTHKAIBIK, JKapUsUIAaHBIMIAp CaHBIH E€CeIlTey,
TolieKce3 MHIEKCI, Ma3MYH/IBI Tajaay OoJabl. 3epTTey HoTwkeinepi: i3mey 1990-
2025 xpImap apajblFblH KaMThIIb (2025 k. 28 mambip) xoHe 2025 ®bUIablH 3
MaycCBhIMBIH/IA )KYpri3ini. bacrankeina i3aey ke3inge WoS 6azacer XKanmer n =207
799 6achLTBIM YCBIHBL. Opi Kapall i31ey HaKThI KepceTKimTep OoibIHma cy3imin, N
= 3263 OuONMMOMETPUSIIBIK Taaaybl YIIIH HAKTHI MOJIIMETTEp KUBIHTBIFBIH Oep/Ii,
oJlap aKbpIPBIHIA OCHI 3ePTTEYI TaNIay/a CAaKTaJIbl )KOHE KOJTaHbUIIBL. XKapusiay
XKHLIIrT MeH aepekrepre cinteme pertunri VOSViewer 1.6.20 Garnapiamanbik
KYpaJIBIHBIH ~KOMeTiMeH oOpblHAamanel. Kemeci kareropusiap —TainaHaibl:
KapUsIIaHBIMJIAD MEH JoieKces/iep OOWBIHIIA MOJIIMETTepPAiH TEHICHIIHSIIAPHL;
HeT13r1 )KypHaiIIap MeH 0achlUTbIMIap; JKETEKIII aBTopIap, yibiMaap sxone Ennep/
ayMaKTap; 3epTTeylepAiH Heri3iHae kaTkaH noHaep. Canarrap OOMBIHINIA eTKel-
TEeDKEWsl ecen 3eprreyne OepinreH. 3epTTEyMiH MPAKTHKAIBIK MaHBI3IbLUTBIFbI
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MBIHA/Ia: ajJbIHFaH Ma3MYHJIbI TaJ/Iay HETi31He MEeKTelKe JIeHiHri O0iiM Oepymaeri
Kayirci3 MiHe3-KyJIbIK 1eH playful learning canaceiagarsl 3epTTeynepiiH 3aMaHayn
TEHJICHIUSIIAPHI, FBIIBIMHA OAFbITTAphl MEH NEPCIIEKTHBATIAPHI AHBIKTAIIIBI.

Tyiiin ce3mep: xayinciz Mine3-kyiblk, playful learning, mexrenke neiinri
OiiM, OnOHOMeTpUsIBIK Tanaay, VOSviewer
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AHHoTanuda. Ha cerogHsAmHuil 1eHb CyIIECTBYET JOCTATOYHOE KOJIUYECTBO
JUTEPaTypsl W METOAMYECKHX pPEKOMEHJAIUi, TOCBAMEHHBIX MpoliemMaM
0e30macHOCTH JieTeld. DTO TOBOPUT O TOM, YTO JaHHOE HalpaBlieHHE aKTyaJIbHO
JUIsl COBPEMEHHOTO 00IIEeCTBa, OIHAKO BMECTE C TEM CYLIECTBYIOT ONpEIEIEHHBIC
CJIOKHOCTH B PELICHUH AaHHOW mpoOiembl. B 3Tol cBsS3M aBTOPOM NPOBEACHO
OoubnmomMeTpruyecKoe KapTUPOBAHUE HCCIIEN0BaTeNbCKOM uTepatyps (1990-2025
IT.) o Oe3omacHoM moBexenuu, playful learning m momkomsHOM 00pa30BaHUM.
Lens wccienoBaHns — TPOBEACHHE CHCTEMAaTHMYECKOTO  KapTHPOBAaHUS
TEHJICHIIUI KCClieIoBaHui B 00nacTu 0e3omacHoro nmoseacHus u playful learning B
JIOLIKOJIEHOM 00pa30BaHMH 3a TIOCICTHHIE 35 JIET C UCIOIb30BaHNEM METaIaHHbIX,
n3BIeY€HHbIX n3 0a3bl Web of Science. OCHOBHBIMEH OHOIMOMETPUYECKUMU
METOIaMH BBICTYIMJIM CTAaTUCTHUYECKUN aHajau3, MOACUYET 4Mcia IMyOnuKaui,
aHaNMM3 WHAEKCcA ITUTHPOBAHMS M KOHTEHT-aHaln3. Pe3ymbTaTsl nMccienoBaHUS:
nouck oxsarbiBai nepuoa ¢ 1990 mo 2025 rox (o cocrostuuio Ha 28 mas 2025
I.) ¥ TpoBOAWICA B TeueHHe TpEX Heaenb uioHA 2025 roma. M3HawaneHO mpu
OCYyILECTBICHUH Moucka 0a3za WoS mpemoctaBwia B OOIIEH CIOXKHOCTH N =
207 799 myOnukarnuii. Jlamee pe3ymbTarhl MOWCKa OBUIM OT(QHUIBTPOBAHBI T10
KOHKPETHBIM IT0Ka3aTeJIsIM, YTO IT03BOJIMIIO CPOPMUPOBATH OKOHYATEIbHBII HA00p
JMaHHBIX U1 6nOnuomerprudeckoro ananusa (n = 3263), KOTOpPbIil BIOCIEICTBUN
Obul coXxpaHEH W HCIOJB30BaH B JIAHHOM HCCICAOBAaHWH. PaHXupoBaHue
MyOMUKaIMid [0 YacTOTe W MOKa3aTeNsiM UTHPOBAHUS BBIIIOJIHEHO C MOMOIIBIO
nporpammuoro obecnedenns VOSviewer Bepcum 1.6.20. IIpoanannszupoBaHbl
CJIEAYIOIINE KAaTerOpUM: TEHACHIMH B JaHHBIX IO MyOIMKALUAM U IUTHPOBAHMUIO;
OCHOBHBbIE JKypHaJIbl U IIyOJIMKallMy; BELyILIHe aBTOPbl, OPraHU3aLUKN U CTPaHbl/
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TEPPUTOPUH; TUCUUILIMHBI, JEXKallhie B OCHOBE HccienoBaHui. [loapoOHbIit
OTYET 1O KATETOPUsM IIPECTABIEH B HCCleoBaHNH. [IpakTHdeckas 3Ha4MMOCTh
WCCIIEJIOBAaHMS 3aKJII0YAaeTCs B TOM, YTO HAa OCHOBE IPOBEIEHHOTO KOHTEHT-
aHalM3a OIpE/eNIeHbl COBPEMEHHBIC TEHJCHIUH, HAy4HbIC HalNpaBICHUS U
MEPCIEeKTHBBl HCCIICNOBaHUM B oOnactu Oe3omacHoro moBeaeHus u playful
learning B JOLIKOJILHOM 00pa30BaHUU.

KaroueBnie cioBa: OezonacHoe moBeaenue, playful learning, momkombHOE
oOpa3oBanme, bnbnromMeTpuyecknii ananmus, VOSviewer.

Introduction. Every year, more and more scientific, educational, and
methodological literature, as well as practical guidelines, are published around the
world on the issues of human safety, particularly concerning preschool children.
This shows the importance of the topic for the modern society. However, there are
still certain challenges in addressing this issue. Safe childhood and the creation
of conditions for children to live their lives fully are identified worldwide as
priorities. Every child is born with the same inalienable right to a healthy start
in life, education, and safe and peaceful childhood, which forms the foundation
for a productive and prosperous adulthood. Protection, health, and well-being of
children are central to the mission of the United Nations and the United Nations
Children’s Fund, and are enshrined in legal documents, including the Declaration
of the Rights of the Child, the World Declaration on the Survival, Protection and
Development of Children, and the Convention on the Rights of the Child. For
instance, Article 3, paragraph 2 of the Convention on the Rights of the Child
states: "States Parties undertake to ensure the child such protection and care as is
necessary for his or her well-being..." (United Nations, 1989).

Today, all United Nations member states are implementing the 17 Sustainable
Development Goals, which are aimed at improving people's lives, protecting the
planet, and ensuring peace and prosperity. According to Goal 4: Quality Education,
Goal and Indicator 4.A, calls to "build and upgrade education facilities that are child-,
disability- and gender-sensitive and provide safe, non-violent, inclusive and effective
learning environments for all" (United Nations, n.d.a; United Nations, n.d.b).

In addressing the Sustainable Development Goals and specifically Goal 4
there is the issue of providing quality of educational services, which requires the
identification and development of effective forms and methods of working with
preschool children. One of the most recognized and effective forms of learning is
play. Play is a complex and often ambiguous concept, with different interpretations.
Play is a channel through which children develop social and cognitive skills in
order to learn how to learn. Despite the available scientific evidence that play
stimulates learning opportunities, it is gradually disappearing from children's
lives, for a number of reasons based on economic and socio-political values, and
this may also be due to changing interests of the younger generation (Hirsh-Pasek

et al., 2009).
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In this context, amid the ongoing transformation of the education system, a need
to reconsider the current content of preschool education arises. This necessity is
driven by the evolving needs of the younger generation and specifically, children
of Generation Alpha (2010-2025) and Generation Beta (2025-2039), also known
as "digital natives" and "children of artificial intelligence". It is known that Al
systems and chatbots are rapidly integrating into all aspects of our lives, reshaping
the world around us. The question is: How will these generations shape the future?
And what will their thinking, education, learning abilities, and interactions look
like? In this regard, the focus of our research is a bibliometric review of the
scholarly literature on the issue of ensuring safe behavior in preschool children
and identifying effective forms of learning. Playful learning is one of the responses
to the question: How can we turn everyday experiences into engaging learning
opportunities that naturally stimulate types of interaction conducive to developing
safe behavior skills? How can we transform daily routines to make them both
exciting and productive?

Literature Review. The potential of playful learning in preschool education
for teaching the basics of safe behavior

Education is a powerful driver of social mobility, and therefore the task is to use
children's time as effectively and efficiently as possible by integrating educational
elements into everyday life.

Professor Angela Pyle is a researcher in the field of early childhood development
and education and director of the Play Learning Lab (University of Toronto). She
reviews peer-reviewed research on playful learning in kindergarten, aiming to
identify discrepancies and gaps in the existing literature in her study "A Scoping
Review of Research on Play-Based Pedagogies in Kindergarten Education"
(229 citations). Current studies show that many educators struggle to combine
the concepts of play and learning, support play as an essential component, but
they primarily engage in didactic teaching. Although they express interest in
using play-based learning strategies, they point to practical barriers such as a
lack of professional training that hinders the effective implementation of these
strategies. Play must be designed to serve more than one goal and take more than
one form, enabling educators to move away from a divided approach and instead
aim to integrate developmental, academic goals within the same environment.
The implementation of play in kindergartens is partially shaped by policy. Future
considerations include developing policies that better accommodate diverse
approaches to play, supporting both developmental and academic functions (Pyle
etal., 2017).

According to the empirical analysis presented in "Learning through play: a
review of the evidence" (2017) by a group of researchers (Jennifer M. Zosh, Emily
J. Hopkins, Hanne Jensen, et al.) in the chapter "Thriving in the 21st century:
challenges and opportunities" it is stated that “Today’s children (tomorrow’s adults)
are growing up amid rapid change, global challenges, and digital connectivity
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- all of which shape their life prospects and future work". Play helps children
manage emotions related to uncertainty and develop theory of mind - considering
what others know and see. Beyond fun, experience in play equips children with
essential life skills that go beyond the rote memorization of facts. Play is powerful
mechanism that supports children's present well-being and joy while also preparing
them to become creative, curious, lifelong learners in the future (Zosh et al., 2017).

The Playful Learning Landscapes team, led by Kathy Hirsh-Pasek, Roberta
Golinkoff (Hirsh-Pasek, n.d.), also notes that while children learn and grow
through various types of play, the most effective learning occurs when educational
goals are purposefully embedded into play from the start and when adults subtly
guide the child toward specific learning outcomes.

The transformation of "free play into playful learning" is guided by the five
principles of the "Learning Bloom", which outline how children learn best:

- Meaningfulness: learning is more effective when children have a goal tied to
something they care about. Activities should be rich in content, such as teaching
the basics of safety or promoting critical thinking and creativity;

- Joy: joy enhances children's interest and motivation to learn. Every play
experience should result in something new being discovered or created,

- Social Interaction: working together fosters learning. Children learn more
when they collaborate, discuss, or interact with others than when they play alone.
When families do things together, children usually thrive;

- Active Engagement: children need to be actively "engaged" - doing, not just
observing. The activity should be directed toward a learning goal;

- Iterative Thinking: children enjoy activities that allow exploration of new
perspectives rather than repetitive tasks. Learning should remain open to change
and adaptation.

The Learning Bloom with its five principles guides us toward developing the
skills necessary for future success. In this context, children need to acquire key
competencies grouped into the six core principles of the “6 Cs”: collaboration,
communication, content, critical thinking, creative innovation, and confidence
(Todaro et al., 2022).

Collaboration: this skill progresses through the sequence "On your own—Side-
by-side—Back and forth—Building together". The first step on the path to mastering
the 6Cs is collaboration. Participating in playful learning helps children develop
cooperative skills. For example, while playing children may try to follow safety
rules independently, participating in side-by-side play, they observe how others
do it. Next, they start interacting, they warn each other about danger or help each
other during play. Finally, they learn to work together to create safe environment;

Communication: "Raw Emotion-Show-+Tell-Dialogue-Telling a Joint Story",
i.e. collaborative work develops communication skills, encouraging children to
move from simple emotional expression to learning how to show and tell, taking
turns performing, and eventually engaging in a real dialogue. The exchange of
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thoughts, ideas, new vocabulary can elevate children’s communication to a more
advanced level. For instance, a child’s ability to express their feelings, warn of
danger, or ask for help is a foundation of personal safety. Children begin with basic
emotional responses such as fear or anxiety when they see something dangerous.
Gradually, through play, they learn to show and tell: for example, "This is hot!".
After that they move into dialogue: discussing with other children what is allowed
and what is not allowed, and why it is important to be careful. This kind of
experience not only helps them better understand safety but also empowers them
to speak about it confidently, express their thoughts, and be heard.

Content: "Early Learning-Shallow Understanding-Making Connections-
Expertise" i.e., the development of cooperation and communication skills supports
children’s understanding of content. Playful learning helps children move beyond
basic rules-like "don’t touch something hot" - to understand that danger can appear
in various situations: hot tea, a stove, or an iron. Gradually, they begin to recognize
that "hot" can also refer to tap water or a radiator. Through play, children learn to
notice similar dangers in different places and remember how to act appropriately.

Critical thinking: "Seeing is Believing-Truths Differ-Opinions—Evidence", i.e.
as children explore content, their critical thinking skills develop. Learning through
play helps their transition from simply "seeing is believing" to understanding
that people can have different perspectives. This allows them to form their own
opinions based on what they know. A high level of critical thinking includes the
ability to use knowledge to challenge one's own beliefs;

Creative Innovation: "Experimentation-Means-End-Voice-Vision", meaning
that critical thinking skills and the ability to manage knowledge and information
can lead to creative innovations, which often begin with experimentation and
exploration of the world around us. For example, critical thinking skills help
children find safe solutions in everyday situations: during a role-playing game like
"Let’s build a house" using pillows, children might notice that one of the pillows
is unstable and can easily fall. Instead of continuing the game as is, they might
decide to strengthen the structure, recalling how in real life, caution is needed to
avoid injuries. In this way, children not only apply knowledge about safety but
also begin to take initiative in creating their own safe solutions, building self-
confidence and developing their own style of thinking;

Confidence "Barrel-On-Where Do 1 Stand?- Calculated Risk-Dare to Fail",
where the final stage is confidence. Confidence grows as children acquire and refine
the five skills, reflecting how they approach new experiences. Playful learning
encourages children to self-reflect and evaluate their efforts, as well as how these
efforts relate to their successes and failures, helping them understand that failure
is simply part of the learning process. Understanding that failure is part of learning
helps children take risks more confidently, "try" and dare to fail. For instance, in
the game "Safe City", a child may attempt to help a toy pedestrian cross the road.
At first, they might make a "mistake" - sending the pedestrian across on a red light.
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Instead of punishment, the adult discusses what happened with the child, and they
find the correct solution together. Next time, the child acts more confidently.

Based on the above, children can practice each of the six principles individually,
but it is their combination that is essential for holistic personal development. For
example, children may learn specific aspects of safe behavior by the means of play
such as stopping before crossing the street, asking an adult for help, or identifying
dangerous objects individually and at different times. However, the combination
of these skills, working together allows a child to feel confident and safe in various
situations.

To determine the degree to which the issue we are studying has been explored
and developed, a bibliometric review of research literature over the past 35 years
was conducted, presented in the following section.

Materials and methods. This study employed a bibliometric approach
to mapping the literature from the past 35 years (1990-2025), using metadata
extracted from three Web of Science indexes: the Science Citation Index Expanded,
the Social Sciences Citation Index, and the Arts and Humanities Citation Index
(A&HCI). The following key terms were used in the search: "safety"” OR "safe
behavior" AND "playful learning" OR "learning through play" AND "preschool
age" OR "early childhood".

Several factors contributed to the decision to use WoS as the database for this
research:

* WoS remains the gold standard and is the most widely used database for
bibliometric analysis;

» WoS is an interdisciplinary database that includes publications from a wide
range of research fields and disciplines, covering more than 20,000 journals;

* WoS contains publication and citation data dating back to 1900, which
provides deeper historical insight (in contrast, Scopus includes citation data only
from 1996 onward; Google Scholar, while broad, lacks citation precision; and
citation analysis in PubMed is not available);

* WoS has demonstrated greater accuracy in journal classification systems
compared to Scopus (Syzdykbayeva et al., 2025).

Based on the rationale outlined above, the choice of WoS as the primary data
source for this study is justified by its comprehensive coverage, long-standing
historical depth, data accuracy, and reliable classification system, making it an
optimal tool for conducting an in-depth bibliometric analysis of the research topic.
The PRISMA methodological approach used in this study is illustrated in Figure 1
and discussed in more detail in the following paragraphs.
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only
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Figure 1 — Methodological design

Search strategy: research design

In this study, a comprehensive search strategy was used to create a representative
body of literature relevant to the research problem. The process of identifying
relevant publications was carried out in several stages, beginning with the selection
of specific keywords and ending with the filtering of results based on predefined
criteria. The first stage began on May 28, 2025, and involved formulating the
core search terms: "safety", "safe behavior", "playful learning", "learning through
play", "preschool age", and "early childhood". To ensure maximum coverage
of relevant publications, logical operators OR and AND were used between the
keywords, structured as follows: "safety" OR "safe behavior" AND "playful
learning" OR "learning through play" AND "preschool age" OR "early childhood".
These parameters were chosen to obtain the most accurate and closely related
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results for the phenomenon under study. The initial number of relevant documents
retrieved was n=207,799. The time frame of the search covered the period from
1990 to 2025 (as of 28 May 2025), with no language restrictions. After applying
the filter for "Articles and article reviews", books, book chapters, and conference
proceedings were excluded, reducing the dataset to n=193,479 documents.

Selection Criteria

The selection criterion was based on the Web of Science categories "Social
Sciences, Interdisciplinary" and "Education & Educational Research", which
initially revealed n=3917 publications. Applying additional criteria based on
Web of Science domains (Social Sciences Citation Index, Science Citation Index
Expanded, and Arts & Humanities Citation Index) resulted in a final dataset of
n=3263 publications for bibliometric analysis. For each publication, the following
metadata were extracted: article title, year of publication, journal, number of
citations, author names, affiliations and countries, abstracts, author keywords, and
reference lists.

Data Analysis Procedure

Frequency counts were used to identify trends in the publication and citation
dynamics of research in the areas of safe behavior, playful learning, and early
childhood education. Ranked frequencies of publications and citations were
analyzed. The software VOSviewer (version 1.6.20) was used to explore and
visualize relationships among authors, organizations, countries, journals, and
keywords in the dataset. VOSviewer is a freely available software tool (www.
vosviewer.com) for constructing and visualizing bibliometric maps based on
network data (Hernandez-Torrano et al., 2020). In the software, nodes represent
the units of analysis such as authors, organizations, countries, journals, or key
concepts. A link between two nodes (e.g., two researchers co-authoring a paper)
indicates a relationship, the strength of which is expressed as a numerical value.
The stronger the connection, the higher the value. Nodes and links together form
networks, which can be grouped into clusters.

On a bibliometric map the size of a node indicates the frequency of occurrence
(e.g., of an author, journal, or keyword); the color of a node represents the cluster
to which it belongs; the thickness of the line connecting nodes reflects the strength
of the relationship; the distance between nodes indicates the degree of relatedness
between the two elements.

Results. Trends in publication and citation data

Publication and citation trends serve as reliable indicators of the development
patterns within a particular field. Between 1990 and May 28, 2025, a total of 3,263
articles were published, which collectively received 88,285 citations. The average
number of citations per article is 27.06, and the h-index reached 123, indicating the
high quality and relevance of research in this area. On average, 2,596.62 citations
per year were recorded, as shown in Figure 2. Figure 2 illustrates the dynamic
growth in publications and citations in research related to safe behavior, playful
learning, and early childhood education from 1990 to May 2025. The position of
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the bars represents the number of publications for specific year, while the height
of the bars indicates the number of citations in the database for the corresponding
year. The analysis shows that from 1990 to 2004, the number of publications in
this field remained relatively unchanged, while the number of citations increased
from 0 to 230 during that period. Starting from 2005, the number of publications
began to grow steadily, which may reflect rising interest among researchers. For
example, 30 publications appeared in 2006, receiving 384 citations. By 2020, the
number of publications had increased to 274, with 8,125 citations. In 2024, 283
scholarly articles were published, with 12,036 citations. As of May 28, 2025, the
WoS database listed 100 publications from that year, which had already received
4,727 citations and since this data only covers the first half of 2025, a further
increase in publications by the end of the year is quite possible.

Based on the above, and drawing on the WoS data analysis, it was determined
that the most cited article in the dataset is "The statistical analysis of highway
crash-injury severities: A review and assessment of methodological alternatives"
(Savolainen et al., 2011), with 730 citations. However, for the purposes of our
research, the following publications were of particular interest and are presented
in Tables 1 and 1.1.

Table 1 — Highly cited publications in WoS

Article title Publication Number of Notes
Details Citations
Meta-Analysis of the | Camilli, G ;[426 Early childhood education programs, focusing
Effects of Early | Vargas, S; Ryan, particularly on  cognitive and  social
Education Interventions | S; Barnett, WS., development are discussed (Camilli et al.,
on Cognitive and Social | 2010, Teachers 2010).
Development college record
Validation of virtual | Schwebel, David | 177 Virtual reality is examined as an innovative
reality as a tool to | C; Gaines, tool for education. The study demonstrates:
understand and prevent | Joanna; construct  validity  through  behavioral
child pedestrian injury Severson, Joan, development differences; convergent validity
2008, Accident via correlations between parent-reported child
analysis and temperament and behavior in the virtual
prevention world; internal reliability of various pedestrian
safety measures in the virtual environment;
and face validity measured by users’ self-
reported perception of realism in the virtual
world (Schwebel et al., 2008).

It should be noted that the scientific publications presented in Table 1, despite
their high citation counts, do not fully reflect the specific focus of our research.
Therefore, we extended our search and analysis of studies available in the database
and identified that, although the following works (listed in Table 1.1) have lower
citation rates, they more closely align with the subject of the present study.
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Table 1.1 — Publications focusing on aspects relevant to the present research

Article title

Publication Details

Number of Citations

Notes

A comparison of urban
and rural kindergarten
teachers'  perceptions
of school safety for
young children:
implications for quality
teacher education

Wong, Yau-ho Pau, 2017,
Early child development
and care

—

A comparative analysis was conducted
on safety perceptions among urban and
rural kindergarten teachers. The study
examined knowledge and attitudes
toward child safety. It discusses issues
of "quality" early childhood education
in relation to maintaining the health and
safety  of  preschool  children.
Characteristics of both children and
educators are described, with their
processes influenced by the living
environment (Wong, 2016).

Children's Perspective

in Play: Documenting
the Educational
Process

Vujicic  Lidija, Miketek
Marija, 2014, Croatian
journal  of  education-

hrvatski casopis za odgoj i
obrazovanje

The research was based on an extensive
examination and documentation of
teaching and research activities in a
stimulating kindergarten environment.
Within this study, children are viewed
as  meaning-makers and  active
participants in their own learning
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Figure 2 — Trends in publication and citation data

According to Figure 2, this research field has undergone through several stages:

initially, a small number of scholars began conducting studies, exploring new
ideas and theoretical foundations. These ideas then spread within the scientific
community, leading to an exponential growth in publications. This is followed
by the maturation of the field, during which the number of publications stabilizes
and eventually declines as interest in the field wanes and new ideas are developed.
Research on safe behavior and playful learning in early childhood education
appears to currently be in the stage of exponential growth. The increase in the
number of publications in this area over time is not surprising, considering that
publications on early childhood education- particularly concerning safety, safe
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behavior, and playful learning - have experienced sustained interest over the past
14 years, from 2010 to the present day (2025). In addition, the rise in publications
may be linked to the rapidly changing conditions and needs of the younger
generation, whose interests differ significantly from those of previous generations.
As aresult, many researchers in the field of early childhood education are focused
on identifying effective forms of work and types of activities that promote the
holistic development of the child’s personality.

Table 2 — WoS data analysis

Criteria Data Records % of 3 263
Leading researchers Abdel-aty M 43 1.318%
Sayed T 27 0.827%
LiY 16 0.490%
HuBY 10 0.306%
Schwebel DC 9 0.276%
Belonging State University System of Florida 111 3.402%
Queensland University of Technology Qut 79 2.421%
University of California System 70 2.145%
Southeast University China 64 1.961%
University System Of Ohio 63 1.931%
Affiliations Accident Analysis and Prevention 1,227 37.603%
Journal of Safety Research 380 11.646%
Early Childhood Research Quarterly 144 4.413%
Early Education and Development 85 2.605%
Journal of Risk Research 83 2.544%
Publishers Elsevier 1,888 57.861%
Taylor & Francis 528 16.181%
Springer Nature 320 9.807%
Sage 251 7.692%
Wiley 54 1.655%
Web of Science Index Social Sciences Citation Index (SSCI) 3,261 99.939%
Science Citation Index Expanded (SCI-EXPANDED) [176 5.394%
Conference Proceedings Citation Index — Social 41 1.257%
Science & Humanities (CPCI-SSH)
Arts & Humanities Citation Index (A&HCI) 35 1.073%
Research Areas Social Sciences Other Topics 2,112 64.726%
Public Environmental Occupational Health 1,734 53.141%
Engineering 1,612 49.402%
Transportation 1,607 49.249%
Education Educational Research 1,158 35.489%
Open Access All Open Access 1,000 30.647%
Gold 193 5.915%
Gold-Hybrid 329 10.083%
Countries/Regions USA 1,205 36.929%
China 495 15.170%
Australia 387 11.860%
England 233 7.141%
Canada 223 6.834%
Finland 59 1.808%
Sustainable Development | 11 Sustainable Cities And Communities 1,328 40.699%
Goals 03 Good Health And Well Being 957 29.329%
04 Quality Education 696 21.330%
Languages English 3,247 99.510%
German 9 0.276%
Spanish 6 0.184%
Turkish 1 0.031%
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According to Table 2, the extended analysis of data on the research topic
provided the following results. Based on the analysis of the "leading researchers"
criterion in the field of safety and safe behavior, the top contributors are: Abdel-
Aty M. (43 publications, 1.318%) (Ma et al., 2022), Sayed T. (27 publications,
0.827%) (Alsharif et al., 2024), Li Y. (16 publications, 0.490%) — focuses on
preschool children's behavior (Zhu et al., 2020), Hu BY (10 publications, 0.306%)
— explores opportunities for play and learning (Allee et al., 2022), Schwebel
DC (9 publications, 0.276%) — addresses children’s and adolescents’ road safety
behavior (Schwebel et al., 2024a; Schwebel et al., 2024b; Schwebel et al., 2024c).
The dominant thematic areas include: Social Sciences and related fields (2,112
records), Environmental, Occupational, and Public Health (1,734), Education &
Educational Research (1,158). This is reflected in the Social Sciences Citation
Index with 3,261 citations, accounting for 99.939%, and in the Science Citation
Index Expanded with 176 citations. Among academic institutions, the following
ones maintain leading positions, demonstrating a significant concentration of
research expertise in their regions: Florida State University (111 publications),
Queensland University of Technology (79), University of California (70),
Southeast University, China (64). Publishing activity is predominantly represented
in journals by: Elsevier (1,888 publications), Taylor & Francis (528), Springer
Nature (320). The leading platforms of academic discourse are: Accident Analysis
and Prevention (1,227 publications), Journal of Safety Research (380), Early
Childhood Research Quarterly (144).

Most of the research is open access (1,000 publications), with access models
including Gold-Hybrid (329) and Gold (193). Geographically, research is
concentrated in the USA (1,205 publications) and China (495), with the USA
clearly dominating in this field. In the context of the Sustainable Development
Goals (SDGs), the research contributes most significantly to: Sustainable Cities
and Communities (SDG 11) — 1,328 publications (40.699%), Good Health and
Well-being (SDG 3) — 957 publications (29.329%), Quality Education (SDG 4) —
696 publications ,21.330% of the total number of research results.

Leading authors, countries/territories and collaboration

Based on a bibliometric analysis of co-authorship links conducted using the
VOSviewer software (Figure 3), we can confirm the presence of a well-structured
network of scientific collaboration in the fields of safe behavior, playful learning,
and early childhood education. Mohamed Abdel-Aty occupies a central position
in the identified network, showing the highest degree of collaboration and acting
as a key intermediary between various research clusters. However, after analyzing
the scope of his research, we found that he is primarily engaged in issues of road
safety, transportation, public environmental and occupational health, and broader
social sciences. In other words, his work mainly focuses on adult safety, and there
is no direct contribution to child safety in the database. In this cluster, Abdel-Aty
is closely connected to Helai Huang, who also studies transportation engineering,
including road safety and transport planning. Issues related to the development of

161 () O &




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 5.2026

game-theoretic models for studying pedestrian behavior and safety using artificial
intelligence are explored in greater detail by Haque Md Mazharul (Arafat et al.,
2025). After analyzing the authors’ research and areas of interest, it is worth noting
that within the identified cluster, there is a strong thematic link between safety and
safe behavior, predominantly associated with road safety. This configuration of
the scientific network facilitates efficient knowledge transfer and methodological
innovation among different research groups. However, the authors represented
in this cluster mainly approach the topic from the perspective of engineering,
environment, and transportation. Concepts such as playful learning and early
childhood education are not included in this cluster, due to the limited number of
publications and lack of strong collaboration links between researchers in these
areas.
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Figure 3 — Leading authors (n=10)

A bibliometric analysis of collaboration in the fields of safety, safe behavior,
playful learning, and preschool education identified 17 interconnected clusters,
presented in Figure 4. The most prominent cluster is highlighted in yellow, centered
around Queensland University of Technology. This university demonstrates the
highest density of scientific collaboration and serves as a key coordinating center
for international research. Publications from this cluster are primarily related to
issues of quality, management, and regulation of early childhood educators’ work,
as well as matters of road safety. The brown cluster of Southeast University in
China focuses on road safety and the causes of traffic accidents. The pink cluster
representing the University of Central Florida emphasizes early childhood
education, school readiness, educational quality, playful pedagogy, and public safe
behavior. The blue cluster, linked to Ohio State University, primarily investigates
the creation of safe environments in preschool groups. It also explores pedestrian
injuries caused by mobile phone use in public places and the risk of vehicle collisions
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with pedestrians and cyclists, particularly among children with disabilities. The
red cluster of the University of Washington is more focused on support programs
for vulnerable populations and ensuring a healthy and literate home environment.
Based on the analysis, it can be concluded that university collaborations are
largely determined by their areas of academic specialization. Nevertheless, there
are strong connections between European and Asian institutions, which suggests
that issues of safety, playful learning, early childhood education are being studied
globally.
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Figure 4 — University collaboration (n=17)

The next aspect we examined is the geographic centers engaged in research on
safety, safe behavior, playful learning, preschool education, as presented in Figure 5.
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Figure 5 — Countries/territories (n=9)
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The yellow cluster, with the United States atits center (see Fig.5.1), demonstrates
the most intensive scientific collaboration with nearly all research institutions
included in the cluster. The strongest link is observed with China. According to
Table 3, the United States is the leading country studying issues related to teacher
education, family upbringing, quality of early childhood education, playful
pedagogy, with a total of 1,207 scientific publications.

......

sssssss

Figure 5.1. — The position of the United States in international collaboration

Like the United States, China also has widespread collaborations with various
research institutions. Most notably, it maintains close ties with countries in
Europe, Southeast Asia, Australia, Canada. There are also observed connections
with Pakistan and the United Arab Emirates. Geographic location appears to
influence the density of collaboration; for instance, European countries show
active cooperation among themselves and with both the United States and China.
Countries like New Zealand, Singapore, Taiwan are more closely connected with
China, the United States, the United Kingdom, Finland. Turkey tends to collaborate
primarily with neighboring European countries, but also maintains ties with the
United States, China, Canada.

The network visualization analysis highlights the central role of the United
States (1,207 publications), China (495), and Australia (387) in the global research
network. This is reflected in the node size and the number of outgoing connections.
A high density of inter-cluster links indicates the intensity of research in the areas
of teacher education, including preschool education, safety, and play.

Underlying disciplines in the field

Based on data obtained from the WoS database and analyzed using VOSviewer
software, a co-occurrence analysis of keywords in titles, abstracts, and keyword
lists was conducted to identify common themes or research focuses related to
safety, safe behavior, playful learning, and preschool education, as illustrated
in Figure 6. The analysis included only studies with at least three overlapping
keywords, which showed that out of 12,432 keywords, 2,072 met the threshold
criteria.
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A vosiewer

Figure 6 — Thematic research focuses

Using the VOSviewer software, which is applied for building and
visualizing networks of term co-occurrences extracted from large volumes
of academic literature, we identified key overlaps with the following
keywords: "safety" (Fig.6.1), "early childhood education" (Fig.6.2), "early
childhood" (Fig.6.3), "children" (Fig.6.4), "behavior" (Fig.6.5), "play"
(Fig.6.6), "health" (Fig.6.7), "performance" (Fig.6.8), "model" (Fig.6.9),
and "risk" (Fig.6.10).

Fig.6.1 — “Safety” Fig.6.2 — “Early-childhood education”

Fig.6.3 — “Early-childhood” Fig.6.4 — “Children”
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, safety

Fig.6.5 — “Behavior” Fig.6.6 — “Play”

Fig.6.9 — “Model” Fig.6.10 — “Risk”

According to the VOSviewer results, ten major clusters were identified out of
the 3,263 academic publications analyzed. Six of these clusters reflect general
research themes, while four are specifically related to the topics under study,
summarizing the primary areas of interest in safety, early childhood education,
and play. First, there appears to be a broad academic interest in the subject within
educational contexts, as indicated by the frequent appearance of terms such as
safety, early childhood education, early childhood, children, behavior, play, health,
performance, model, and risk. Among the identified clusters, the most extensive
associations are with the term "safety", which shows strong connections to terms
such as "behavior, risk, road safety, children, education, health, performance,
model, quality". Within the red cluster specifically, "safety" is most closely linked
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to terms like "road safety, driver behavior, crashes, traffic accidents, severity,
bicycle, pedestrian safety, models, statistical analysis, frequency, prediction, injury
severity, design, weather" and etc. This indicates that the majority of research on
safety focuses on road behavior and the causes of traffic accidents.

The next significant cluster is the green one, centered around the keyword
"Early childhood education". Here, the most frequent associations are with
"children, health, impact, preschool, knowledge". Within this cluster, there are
additional connections with terms like "children, preschool, kindergarten, skills,
intervention, achievement, school, young children, school readiness". These
keywords are specifically related to early childhood education; however, there is
a notable absence of connections to safety and play, which is significant given the
focus of this study.

The third cluster, "Early childhood", overlaps with the "Early-childhood
education" (cluster 2), but also includes connections to "behavior, risk, health,
education, play, performance, knowledge". This suggests that the topic of early
childhood is commonly addressed in conjunction with themes of "health and play".

The fourth keyword, "Children", is connected to concepts related to both safety
and early childhood. The most prominent links include " safety, early childhood
education, early childhood, health, risk, intervention". Within the green cluster, the
internal associations primarily involve "preschool, early childhood, early childhood
education, kindergarten, intervention, self-regulation, and achievement".

The fifth keyword, "Behavior", shows strong connections with "safety, risk,
early childhood, children, health education, road safety". This suggests a clear
link between environmental research and issues of safety and early childhood.
Specifically, the purple cluster reveals associations with health, model, performance,
safety climate, psychological safety, work, and motivation, indicating that this
cluster leans more toward healthcare and environmental science.

The next keyword, "play", occupies a central position. However, according to
VOSviewer, among the 12,432 keywords analyzed, it showed a direct connection
only with "early childhood". This may be due to the inclusion criteria set in the
analysis (minimum of 3 co-occurring keywords), and the relatively infrequent
pairing of "play" with terms like "safety" and "early childhood education".
Therefore, deeper exploration of this concept is warranted.

The seventh keyword, "Health", is associated with "safety, risk, road safety,
children, early childhood education, early childhood, performance, model,
gender, age". These associations suggest that health is closely tied to safety, early
childhood, academic performance, and is also affected by age-related factors.

The next keyword, "Performance", is linked to "safety, health, education, early
childhood, risk, psychological safety, safety climate, attitudes, attention, quality,
patient safety". This implies that performance is deeply connected to both physical
and psychological safety, which in turn affect the quality of actions and learning
outcomes. When analyzing performance-related factors, the need for structured
frameworks arises, which brings us to the ninth keyword, "model". This term is
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associated with "safety, risk, early childhood, health, road safety, performance,
psychological safety, safety climate, crashes".

The tenth keyword, "risk", which, as we see, is interconnected with "safety,
road safety, crashes, children, early childhood, health, bicycle, performance,
knowledge, self-regulation". When ensuring the safety of both children and adults,
it is essential to first consider the potential risks that may arise at various stages
of life. The ability to cope with or avoid these risks directly depends on a person’s
level of awareness - more specifically, on the knowledge, skills, and competencies
they have developed in the area of safe behavior.

According to the analysis visualized using the VOSviewer software, we can
conclude that the 10 major clusters derived from 3,263 scientific articles highlight
a significant number of studies focused on safety and safe behavior, particularly
in the context of road traffic, causes of accidents and disasters, pedestrian crossing
rules, and related topics. This is not surprising, as the number of vehicles on the
road increases every year, with nearly every second family owning two or more
cars. This contributes to endless traffic jams and a lack of driver tolerance. Adult
inattentiveness primarily affects the younger generation. It is also worth noting
that the concept of "playful learning" did not yield any results based on certain
indicators, even though it appeared fairly frequently among the listed keywords.
We assume that this may be due to the search parameters we set, which required at
least three matching keywords. A related term, " play", showed only one connection
with "early childhood", which also indicates the limited scope of the presented
data. Therefore, a key task for future research is a more detailed examination of
the concept of "playful learning".

Conclusion and Discussion. This study presents a review of the evolution and
current state of research in the fields of safe behavior, playful learning, and early
childhood education over the past 35 years, based on data available in the WoS
database. The results show that these three keywords, when integrated, represent
a relatively new research area that has seen a significant increase in interest over
the past decade. This progress is primarily due to the efforts of a small group
of researchers, with the top 10 most active coming from the USA (1210), China
(497), Australia (387), the UK (233), Canada (223), the Netherlands (108), Spain
(103), Germany (98), Sweden (97), and Turkey (70). However, the contribution
of researchers from South America, Africa, and the Baltic states to the academic
literature is significantly limited. The results indicate that researchers in this field
have explored a broad range of topics and issues, which can be grouped into three
broad areas: "safety", "early childhood education", "play", and one narrow area -
"playful learning".

Based on the results obtained, which are promising in nature and reveal patterns
within the studied concepts that have not yet reached maturity and are expected to
continue developing in the future, researchers in this field have explored a wide
range of topics related to safety and early childhood education. This provides us
with an opportunity to thoroughly examine the spectrum of relevant phenomena.
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However, this scope is limited primarily to road safety, which prevents us from
gaining insight into other aspects related to safety. The concept of "early childhood
education" is largely considered in terms of quality learning, school readiness, and
the training of early childhood educators. Unfortunately, the concept of "playful
learning" is either absent or appears only sporadically in the identified cluster,
and therefore is not represented in it. There are only minor connections observed
among the three key concepts-"Safety," "Early Childhood Education," and "Play"
in the existing research. However, this opens up promising opportunities for future
research on how these can be integrated into the organization of the educational
and developmental process.

As mentioned earlier, no bibliometric review can provide a perfect picture
of the development and current state of research in this field. This study is no
exception, and its results are limited in scope, as the search approach used to build
the literature foundation on safety, playful learning, and preschool education may
have excluded some relevant studies. Future research could consider expanding
the results of this study by using alternative databases and including additional
types of publications beyond journal articles. Moreover, future comparisons should
explore the knowledge structure in this field, including other categories that go
beyond those considered in this study. Despite these limitations, we believe that
this research provides a comprehensive review of the literature on safe behavior
and playful learning in early childhood education, offering valuable insights into
the development of the field, its current status, and the challenges that limit our
understanding, measurement, and progress.
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