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Abstract

Background. Bibliometric analyses provide an evidence-based approach for examining the thematic orientation,
development trajectories, and collaboration patterns of scientific journals.

Purpose. The purpose of this study was to analyze the thematic structure, thematic evolution, and authorship
patterns of publications in Physical Education Theory and Methodology (PETM) during 2019-2025.

Methods. Scopus-indexed metadata were analyzed using bibliometric methods. A weighted keyword co-occurrence
network was constructed and examined using the Louvain community detection algorithm. Thematic evolution

was assessed across three periods (2019-2020, 2021-2022, 2023-2025), and recurrent co-authorship patterns were
identified based on indexed author records.

Results. Five major thematic clusters representing the core research domains of PETM were identified. Thematic
evolution analysis revealed a cumulative development pattern characterized by stable methodological foundations
and pronounced growth in health-related, assessment-oriented, and integrative applied research. Authorship analysis
demonstrated the presence of recurring author teams and stable collaborative structures.

Conclusions. The findings provide quantitative evidence of PETM’s controlled thematic diversification and support
its positioning as a methodologically grounded journal with expanding international relevance. The results may
inform editorial positioning, scope refinement, and future policy development.

Keywords: bibliometric analysis, thematic evolution, co-authorship patterns, physical education research, journal analysis.

Introduction collaboration patterns in scientific journals (Zupic & Cater,
2015; Donthu et al., 2021).

Founded more than two decades ago, Physical
Education Theory and Methodology (PETM) represents a
specialized journal in the field of physical education, motor
development, and movement science. As the journal enters
a new stage of development, a systematic examination of its
recent thematic profile and authorship structure is necessary
to support evidence-based editorial decisions.

The purpose of this study is to provide a bibliometric
overview of PETM publications from 2019 to 2025, with
specific objectives to: (1) identify the journal’s core thematic
© Khudolii, O., & Ivashchenko, O., 2026. clusters; (2) examine thematic evolution over time; and

(3) analyze authorship and collaboration patterns. The
PETM
(@ LLCOVS

Over the past decade, bibliometric methods have become
an important tool for analyzing the development of scientific
journals, allowing researchers and editors to assess thematic
orientation, structural changes, and collaboration patterns
at the journal level. Such analyses are particularly relevant
for long-standing journals, where questions of continuity,
diversification, and international visibility are central to
editorial strategy. Bibliometric approaches are widely used
to examine thematic orientation, structural change, and
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study focuses on journal-level characteristics rather than
individual author performance.

Methodology

Data Source and Dataset

The analysis was based on publications from Physical
Education Theory and Methodology indexed in the Scopus
database. Metadata were exported in BibTeX format and
processed using the bibliometrix package in R. The initial
dataset comprised 568 documents, of which publications
dated between 2019 and 2025 were selected for detailed
analysis. The Scopus metadata were exported on 23
December 2025, including documents indexed as “articles”
and “reviews.” Other document types (editorials, notes,
letters) were excluded from the analysis. Only records
containing author keywords were retained for the keyword
co-occurrence analysis. Bibliometric mapping and science
mapping procedures were implemented using established
methodological frameworks (Aria & Cuccurullo, 2017;
Cobo et al., 2011).

Keyword Processing and Network Construction

Author keywords were extracted from the metadata
fields DE and KW_Merged. Keywords were standardized
by conversion to uppercase and trimming of whitespace.
A binary document-keyword matrix was constructed to
indicate the presence of keywords in each publication. Based
on this matrix, a weighted keyword co-occurrence network
was generated, where edge weights reflected the frequency
of joint occurrence of keywords within the same document.
Keywords with very low frequencies were excluded to
reduce noise in the network structure. Minor lexical variants
were merged during preprocessing to ensure conceptual
consistency at the cluster level. Keyword co-occurrence
analysis is a standard approach for identifying conceptual
structures within scientific domains (Zupic & Cater, 2015).

Community Detection and Thematic Evolution

The keyword co-occurrence network was modeled as
an undirected weighted graph, and isolated nodes were re-
moved. The Louvain community detection algorithm was
applied to identify thematic clusters through modularity op-
timization. Community detection was performed using the
Louvain algorithm, which is widely applied in large-scale
network analysis (Blondel et al., 2008; Newman, 2006). The
resulting cluster structure demonstrated high internal co-
herence, allowing stable interpretation of thematic domains
across all three time periods. To analyze temporal dynamics,
publications were grouped into three periods: 2019-2020,
2021-2022, and 2023-2025. Keyword frequencies were ag-
gregated at the cluster level for each period to examine the-
matic evolution.

Authorship and Collaboration Analysis

Authorship patterns were analyzed using Scopus
metadata fields related to authors and affiliations. Recurrent
co-authorship patterns were identified to describe stable

collaborative structures within the journal. The analysis
emphasizes recurring author teams rather than individual
author rankings. It should be noted that Scopus author
identification and name disambiguation procedures
may influence the aggregation of co-authorship records.
Therefore, the results are interpreted at the level of indexed
author teams rather than individual researcher performance.

Results

Thematic clusters

Community detection identified five major thematic
clusters corresponding to the core research domains of
PETM:

1. Pedagogical models and instructional design in

physical education.

2. Motor development and fundamental movement

skills.

3. Assessment, testing, and measurement.

4. Physical fitness, training effects, and experimental

designs.

5. Health-related physical activity, inclusion, and

functional outcomes.

Although network visualization revealed transitional
zones between clusters, modularity optimization integrated
these areas into broader, stable thematic communities.

Table 1. Thematic clusters and their conceptual focus in
PETM (2019-2025)

Cluster
Cluster 1

Conceptual focus Representative keywords

Pedagogical models and
instructional design in
physical education

physical education;
teaching; students;
program; control;

pedagogical modeling
Cluster 2 motor skills; motor fitness;

physical fitness; children;

Motor development and
fundamental movement

skills boys; girls
Cluster 3 Assessment, testing, and  testing; discriminant
measurement analysis; assessment;
agility; balance; VO,max
Cluster 4 Physical fitness, training  training; strength; exercise;

effects, and experimental
designs

performance; experimental
design

Cluster 5 Health-related physical
activity, inclusion, and

functional outcomes

physical activity; body
composition; healthy
lifestyle; inclusion; physical
performance

Network visualization and bibliometric mapping
were used to support the interpretation of thematic and
collaborative structures (van Eck & Waltman, 2010).

Thematic evolution

Thematic evolution analysis demonstrated differentiated
growth trajectories across clusters. During 2019-2020,
research activity was concentrated in methodologically
oriented domains, with emphasis on experimental design,
testing, and multivariate statistical methods. In 2021-2022,
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Fig. 1. Keyword co-occurrence network with five clusters

Table 2. Thematic evolution across periods (cluster-level keyword frequencies) in PETM (2019-2025)

Cluster

2019-2020 2021-2022 2023-2025 Evolutionary pattern

Cluster 1 Pedagogical models and instructional design

Cluster 2 Motor development and fundamental movement skills
Cluster 3 Assessment, testing, and measurement

Cluster 4 Physical fitness, training effects, and experimental designs

Cluster 5 Health-related physical activity, inclusion, and functional
outcomes
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Fig. 2. Thematic evolution trends across three periods

all clusters showed increased activity, reflecting expansion
toward training interventions, physical activity, and
functional performance indicators. The period 2023-2025
was characterized by a sharp increase across all thematic

domains, particularly in health-related and assessment-
oriented research.

Authorship and Collaboration Patterns

Analysis of Scopus metadata revealed a limited number
of recurring author teams contributing multiple publications
to PETM. The most frequent teams authored two or three
articles each, indicating the presence of stable collaborative
groups rather than isolated individual contributions.
Examples include the author teams Ben Rakaa O.; Bassiri
M.; Lotfi S., Kumar S.; Das R., and Milenkovi¢ D., each
contributing three articles during the analyzed period.

Table 3. Most frequent author teams in PETM (2019-2025)

Number of
articles

Ben Rakaa O.; Bassiri M.; Lotfi S. 3

Kumar S.; Das R.

Milenkovi¢ D.

Abiyra A.J; Tiwari S.; Haqg M.A.U.

Choudhary PK,; Dubey S.

Elezi A.; Elezi G.; Gontarev S.; Georgiev G.

Kapkan O.0.; Khudolii O.M.; Bartik P.

Nuttoch W.; Hemarachatanon P; Huntula S.

Pahan M.K,; Singh ML.K.

Author team (as indexed in Scopus)

NN NN NN W W
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Fig. 3. Co-authorship network of PETM publications

Discussion

The results indicate that PETM has undergone a process
of controlled thematic diversification during 2019-2025.
Rather than replacing its methodological core, the journal
has expanded cumulatively into health-related, assessment-
based, and integrative applied research domains. This
pattern suggests a balance between thematic stability and
innovation. Importantly, the observed thematic expansion
reflects cumulative development rather than a shift away
from the journal’s established methodological core. Journal-
level bibliometric analyses provide a descriptive basis for
understanding cumulative thematic development rather than
evaluative assessments of individual performance (Moed, 2005).

The presence of recurring author teams and stable
collaboration structures further supports the interpretation
of PETM as a journal embedded in sustained scientific
cooperation. Together, the thematic and authorship findings
provide an empirical basis for editorial positioning and
future strategic development.

Conclusions and Editorial Implications

This bibliometric analysis demonstrates that the develop-
ment of Physical Education Theory and Methodology during
2019-2025 is characterized by cumulative thematic growth,
stable collaborative authorship, and controlled diversification
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toward applied and health-related research domains. The
identified thematic clusters and evolution patterns provide
an empirical foundation for refining the journal’s scope, edi-
torial priorities, and desk-review criteria. Overall, the results
confirm PETM’s position as a methodologically grounded
journal with expanding international relevance. These find-
ings may inform future editorial policies, including thematic
prioritization, desk-review criteria, and the strategic balance
between methodological rigor and applied research.
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TemaTu4yHa CTPYKTYypa, eBONIOLiA Ta aBTOPCbKi Mogeni »ypHany
Physical Education Theory and Methodology (2019-2025)

Oner Xynoniit'*?, Onpra IBamenko'4#<P

(Bipm imeHi pegaxuiiinoi konerii )xypHany «Physical Education Theory and Methodology»)
"XapkiBcbKa fiep)kaBHa akazieMist pisMIHOI KyIbTypn

ABTOpCHKNMIT BKIAL: A — FU3aiiH KOCTiIKeHHsT; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pedepar. Crarts: 6 c., 3 Tabn., 3 puc., 8 mxepernt.

OO6rpynTyBanHs:. bibmiomerpryni aHami3n 3a0€31e9y0TD JOKAa30BIII MiXi/ O BUBYEHHS TeMATNYHOI CIIPSIMOBAHOCTI, Tpa-
€KTODIll pO3BUTKY Ta MOJie/Iell HayKOBOI CIIiBIIpalli B Me)KaX HayKOBUX >KyPHaJliB.

Meta. MeTo10 11bOT0 JOCTI/PKeHH OY/I0 IIpOaHasi3yBaTu TeMaTHYHY CTPYKTYPY, TEMAaTHYHY eBOJIIOLIII0 Ta aBTOPChKi MOfierti
ny6nikauiit y xyphai Physical Education Theory and Methodology (PETM) 3a nepion 2019-2025 poxiB.

MeTtopu. AHaji3 BUKOHAHO Ha OCHOBI MeTafjaHUX ITy0iKaliiif, mpoiHgekcoBaHux y 6asi Scopus, i3 BUKOpUCTaHHAM 6i6Ti-
OMeTPUYHUX MeTOAIB. II06y0BaHO 3BaXKEeHY MEPEeXY CIIIbHOI MOSABU K/IIOYOBUX CIIiB, AKY IPOAHaTi30BaHO 3a JOIOMOTOI0
aJITOPUTMY BUABJICHHA CIIIIBHOT Louvain. TemaTyHy eBosoLifo OLiHIOBa/MN Y TPhOX YaCOBUX Iepiofax (2019-2020, 2021-2022,
2023-2025), a moBTOpIOBaHi Mofe/i CIiBaBTOPCTBA ieHTN(IKOBaHO Ha OCHOBI iHIEKCOBAaHMX aBTOPCHKMUX 3aIIUCIB.

Pesynbrari. BisHaueHO ITATh OCHOBHMX TEMaTHYHMX KJIACTEPIB, 1[0 PeNPe3eHTYIOTh KII0YOB] HAIPAMIM HOCTI/PKEHD Ky pHa-
ny PETM. AHanis TeMaTn4Hoi eBOMIOLi BUABUB KyMY/IATUBHUIL XapaKTep PO3BUTKY, AKMII IO€AHYeE CTabibHe MeTOHOIOTiUHe Iiji-
IPYHTA 3 BYPa3HUM 3POCTaHHAM JOCTI/PKEHb, OPIEHTOBaHMX Ha 3[J0POB 4, OLIiHIOBAHHA Ta iHTerpaTHBHI NPUKIAHI migXonu. AHa-
713 aBTOPCHKIMX MOJIeriell 3aCBiIYMB HasABHICTb IIOBTOPIOBAHMX aBTOPCHKMX KOMaH i CTabiIbHMX CTPYKTYP HayKOBOI CIIiBIIpali.

BucnoBku. OTpuMaHi pe3ynbTaTu HafaloTh KiNbKiCHi JOKa3u KOHTpoIboBaHOI TeMaTtuyHoi guBepcudikauii PETM Tta
MiATBEPKYIOTh JIOTO MO3UIIiI0 K METOHONOTiYHO OPi€HTOBAHOIO XyPHAJy 3 PO3MINMPIOBAHOK MiXXHAPOJHOIO NPUCYTHICTIO.
BucHOBKM MOXYTb OyTH BUKOPMCTaHI /A pelaKLiffHOrO NMO3NII0BAaHHsA, YTOYHEHHA TeMaTu4Horo npodimo ta popMyBaHHA
Mail0y THBOI PeaKI{ilIHOI TOMTiTUKIL.

KirouoBi cnoBa: 6i6ioMeTpryHMiT aHai3, TeMaTIYHA €BOJIOLIA, MOJie/i CIiBaBTOPCTBA, JOCTI/PKEHH: 3 (pi3au4HOrO BU-
XOBaHHs, aHa/li3 HayKOBOI'O XypHay.
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