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Abstract

Background. Fundamental Movement Skills (FMS) are widely recognized as a foundation for physical activity, motor
development, and sport participation. However, within educational contexts, FMS also represent a core learning
domain shaped by instructional design, pedagogical strategies, and learning processes. Despite a rapidly expanding
body of research, FMS scholarship remains conceptually fragmented across health, sport science, and educational
traditions, limiting the development of coherent, learning-oriented frameworks.

Objectives. The purpose of this study was to examine the conceptual structure, thematic evolution, and contemporary
research fronts of FMS research through a bibliometric analysis, with a specific focus on pedagogical and learning-

oriented interpretation.

Materials and Methods. A bibliometric analysis was conducted using 1,281 Scopus-indexed publications published
between 2000 and 2025. Authors’ keywords served as the primary unit of analysis. Keyword co-occurrence networks,
thematic evolution analysis, and clustering of contemporary research fronts were performed using the bibliometrix
package in R. Network normalization was based on association strength, and community detection was conducted

using the Louvain algorithm.

Results. The analysis revealed a four-cluster conceptual structure encompassing assessment and motor development,
health-related outcomes, pedagogical interventions, and performance-oriented perspectives. Thematic evolution
analysis demonstrated a shift from outcome-focused themes (e.g., balance, physical activity, overweight) toward
competence-based constructs such as motor competence and object control skills in recent years. Three major
contemporary research fronts were identified: physical education and training, motor performance, and a peripheral
biomedical domain. Mapping these fronts onto six pedagogically relevant roles of FMS highlighted strong alignment
with instructional and performance-based frameworks, alongside limited integration of cognitive and professional-

functional dimensions.

Conclusions. The findings indicate that FMS research has evolved toward integrative, competence-based, and
pedagogically actionable models of movement learning. At the same time, bibliometric patterns reveal underexplored
opportunities for integrating cognitive mechanisms and functional applications beyond traditional physical education
contexts. This study provides a structured, evidence-based foundation for advancing pedagogically grounded

approaches to FMS instruction and future research.

Keywords: fundamental movement skills, motor competence, physical education, movement learning, pedagogical
intervention, bibliometric analysis, thematic evolution, research fronts.

Introduction

Fundamental Movement Skills (FMS) are widely rec-
ognized as a foundational component of human movement
and physical development (Robinson et al., 2015; Stodden et
al,, 2008). Traditionally, FMS have been understood as basic
movement patterns — such as running, jumping, throwing,
or catching — that underpin participation in physical activity
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and sport (Lubans et al.,, 2010; Zuvela et al., 2011; Barnett
et al., 2008; Holfelder et al., 2014). However, within educa-
tional and learning-oriented contexts, FMS represent more
than a set of motor actions; they constitute a core learning
domain through which individuals acquire, refine, and trans-
fer movement capabilities across diverse tasks and environ-
ments. From this perspective, FMS are inseparable from pro-
cesses of teaching, learning, and instructional design, making
them a central concern for educational research and practice
(Logan et al., 2012; Morgan et al 2013; Wick et al., 2017).
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In school-based physical education and early childhood
education, FMS function as learnable competencies that
shape children’s capacity to engage in structured learning ac-
tivities, adapt to new motor challenges, and progress toward
more complex forms of movement (Morgan et al., 2013; Wick
et al., 2017; Veldman et al., 2016; Koolwijk et al., 2024). In-
creasingly, educational researchers emphasize not only what
learners can perform at a given moment, but how movement
skills are learned, stabilized, and transferred over time (Stod-
den et al., 2008; Robinson et al., 2015). This shift aligns FMS
research with broader learning theories and positions FMS as
a bridge between motor development, pedagogy, and instruc-
tional methodology (Bardid et al., 2019; Mulvey et al., 2018;
van der Fels et al., 2015).

Despite their pedagogical relevance, FMS research re-
mains conceptually fragmented. Studies addressing Fun-
damental Movement Skills are distributed across multiple
disciplinary domains, including physical education, sport
sciences, public health, and developmental psychology. As a
result, the literature is characterized by heterogeneous termi-
nology, diverse outcome measures, and varying theoretical
assumptions (Barnett et al., 2016). Health-oriented studies
frequently emphasize associations between FMS and physi-
cal activity levels or obesity-related outcomes (Lubans et al.,
2010), whereas sport science research tends to focus on mo-
tor performance, skill proficiency, and competence-related
constructs. Pedagogically oriented investigations, in turn,
primarily concentrate on instructional interventions and
curriculum design within physical education contexts (Mor-
gan et al., 2013). This disciplinary dispersion complicates ef-
forts to synthesize knowledge across domains and limits the
development of coherent, learning-oriented frameworks for
FMS instruction. Previous pedagogically oriented analyses
have highlighted the need to interpret FMS not only as mo-
tor outcomes but as learning-related constructs embedded
within instructional processes (Khudolii et al., 2025).

Over the past two decades, the focus of FMS research
has gradually evolved. Early studies frequently treated FMS
as outcome variables linked to balance, physical activity lev-
els, or health-related indicators (Lubans et al., 2010). More
recent research reflects a shift toward process-oriented and
competence-based perspectives, emphasizing constructs
such as motor competence, movement quality, and object
control skills (Barnett et al., 2016). These developments sig-
nal a conceptual transition from static descriptions of mo-
tor ability toward dynamic models of skill acquisition and
learning progression, aligning FMS research with broader
pedagogical concerns regarding the development of trans-
ferable competencies rather than isolated skills (Stodden et
al., 2008).

Given the expanding volume and increasing diversity
of FMS-related publications, bibliometric approaches offer a
valuable means of systematically examining the structure and
evolution of the field (Aria & Cuccurullo, 2017). Unlike nar-
rative reviews, which are often constrained by disciplinary
boundaries or selective inclusion criteria, bibliometric analy-
sis enables the identification of large-scale patterns, thematic
clusters, and emerging research fronts based on objective
publication data (Donthu et al., 2021; van Eck & Waltman,
2010). Such analyses are particularly useful for clarifying how
different research traditions intersect and how conceptual

emphases shift over time, thereby providing learning- and
methodology-oriented journals with evidence to support the
development of coherent pedagogical models grounded in
the actual structure of the research landscape.

However, existing bibliometric studies on Fundamental
Movement Skills have predominantly emphasized health-
related outcomes or sport performance, with comparatively
limited attention to learning-oriented synthesis. As a result,
comprehensive analyses that explicitly interpret the evolution
of FMS research through pedagogical perspectives remain
scarce. In particular, there is a need for integrative approach-
es that connect conceptual trends in the literature with teach-
ing practices, instructional design, and learning processes,
in order to better align FMS research with educational and
methodological frameworks.

Therefore, the purpose of this study was to provide
a comprehensive bibliometric analysis of FMS research in-
dexed in Scopus from 2000 to 2025, with a specific focus on
learning, pedagogy, and methodological implications. The
analysis aimed to address the following research questions:

(1) What is the conceptual structure of FMS research
during the analyzed period? (2) How have the major research
themes evolved over time? (3) What contemporary research
fronts characterize recent FMS scholarship, and how can they
be interpreted from a pedagogical perspective?

By answering these questions, the study seeks to clarify
the intellectual organization of FMS research and to support
the development of pedagogically grounded, evidence-based
approaches to movement learning and instruction.

Materials and Methods

Data Source and Search Strategy

A bibliometric analysis was conducted using the Scopus
database, selected due to its broad coverage of peer-reviewed
journals in education, sport sciences, and health-related dis-
ciplines. The search was performed on 1 December 2025.
Publications were retrieved using a topic-based search ap-
plied to titles, abstracts, and authors’ keywords with the fol-
lowing query:

TITLE-ABS-KEY (“fundamental movement skills” OR
“motor competence” OR “motor skill competence”)

The search was restricted to journal articles and review
papers published in English between 2000 and 2025. No
subject-area filters were applied at the search stage in order
to capture the interdisciplinary nature of FMS research. Af-
ter removing duplicates and records lacking bibliographic
completeness, the final dataset comprised 1,281 documents,
which constituted the core corpus for analysis.

Data Preprocessing

Bibliographic records were exported from Scopus in
BibTeX format and processed in R. Authors’ keywords were
selected as the primary unit of analysis, as they most directly
reflect the conceptual framing adopted by researchers. To
reduce noise and improve conceptual coherence, keyword
preprocessing included standardization of spelling variants,
unification of singular and plural forms, and merging of
closely related terms using a harmonized keyword field. Re-
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cords with missing or non-informative keyword entries were
excluded from keyword-based analyses.

Bibliometric Analysis

All analyses were performed in R (version 4.5.2; R GUI
1.82, High Sierra build) using the bibliometrix package (ver-
sion 5.2.1) within RStudio (version 2025.09.2+418). Descrip-
tive bibliometric indicators were first calculated to character-
ize the publication output, sources, and authorship patterns
within the corpus.

Conceptual structure was examined through keyword
co-occurrence analysis, using authors’ keywords. Co-occur-
rence networks were normalized using association strength,
and community detection was performed with the Louvain
algorithm. A minimum occurrence threshold of 10 was ap-
plied to keywords in order to balance thematic coverage and
network interpretability. Isolated nodes were removed, and a
minimum edge threshold of 10 was used consistently across
network analyses.

Thematic Evolution and Research Fronts

To examine temporal dynamics, thematic evolution
analysis was conducted by dividing the study period into
consecutive time slices, allowing identification of emerging,
declining, and transforming themes over time. Thematic
clusters were interpreted based on their internal cohesion
and external connectivity.

Contemporary research fronts were identified through
clustering of the most recent subset of publications, reflecting
dominant and active lines of inquiry at the end of the obser-
vation period. These fronts were interpreted at the conceptual
level rather than as disciplinary categories, enabling synthesis
across educational, performance-oriented, and health-relat-
ed research traditions.
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Interpretative Framework

Bibliometric findings were interpreted through a peda-
gogical lens by mapping identified themes and research fronts
onto six analytically defined roles of Fundamental Movement
Skills:

(1) FMS as a component of development;

(2) EMS as a developmental marker;

(3) FMS as a foundation for sport specialization;

(4) FMS as a basis for professional and functional activ-

ity;

(5) FMS and cognitive development as an integrated

construct;

(6) FMS within the pedagogical process.

These methodological choices were made to ensure the
interpretability of results for pedagogical and learning-ori-
ented synthesis.

Results

Conceptual structure of FMS research

The keyword co-occurrence analysis revealed a four-
cluster conceptual structure within the FMS literature. These
clusters represent major thematic domains related to assess-
ment and measurement, motor development, health-related
outcomes, and pedagogical interventions. The structure in-
dicates that FMS research is not monolithic but organized
around complementary methodological and applied per-
spectives (Figure 1).

Thematic evolution of FMS research

Thematic evolution analysis demonstrated clear conti-
nuity across the three examined periods, as indicated by di-
rectional links between themes. In the most recent period
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Fig. 1. Keyword co-occurrence network of core Fundamental Movement Skills (FMS) research
(Scopus, 2000-2025)
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Fig. 2. Thematic evolution of Fundamental Movement Skills (FMS) research based on authors’
keywords (Scopus, 2000-2025)
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Fig. 3. Contemporary research fronts in Fundamental Movement Skills (FMS) literature based on keyword co-occurrence in 2017-
2025 Scopus-indexed publications

(2017-2025), several previously prominent topics — bal-  Contemporary research fronts
ance, overweight, and physical activity - no longer appear

The analysis of publications from 2017-2025 identi-
as independent themes. Instead, new themes such as motor A P

fied three major research fronts (Figure 3):

competence and object control skills emerge, suggesting a «  Physical education and training, focusing on in-
conceptual shift toward integrative and structurally defined structional strategies and intervention-based ap-
constructs of movement proficiency (Figure 2). proaches (Stodden et al., 2008; Bardid et al., 2019;
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Table 1. Overview of the three major research fronts in the Scopus-based core corpus (2000-2025)

Research front

What the cluster typically cap-
tures

Dominant outcomes/con-
structs

Why it matters (pedagogical reading)

1. Physical School- and community-based PE FMS proficiency, PA
education and  interventions; teaching/learning  engagement, skill
training designs; active play and structured acquisition effects,

programs targeting FMS

implementation features

Directly actionable evidence for instructional
design, teacher training, and curriculum decisions
(Morgan, et al., 2013; Veldman, et al., 2016; Wick et
al., 2017; Zhang et al., 2025).

2. Human tissue

Health- and biology-adjacent
framing of FMS: adiposity/weight
status, fitness, risk correlates,
physiological/health implications

CRF/fitness, BMI/adiposity, Positions FMS as screening/diagnostic
health-risk markers; “FMS markerwithin pedagogy (who needs what, and why)
as health indicator” logic

(Hardy et al., 2012; Williams et al., 2008; Lubans et
al., 2010).

3. Motor
performance

Motor competence/performance
constructs: coordination, object
control, locomotor patterns;
developmental pathways; links to
PA and cognition

Motor competence,
perceived competence, PA/ progression and developmental mechanisms

fitness trajectories, motor- (Stodden et al., 2008; Barnett et al., 2008; van der
cognition links

Bridges pedagogy with performance

Fels et al., 2015).

Table 2. Mapping: research fronts - six roles of FMS > pedagogical actions

FMS role (your framework)

ing front(s)

Best-match- What the bibliometric pattern
implies

Pedagogical action

FMS as a component of

FMS is treated as a “core

Define grade/age-specific skill benchmarks, then align

development 1,3 developmental outcome” and as lesson objectives and assessment to these benchmarks
p a performance construct (Stodden et al., 2008; Morgan et al., 2013).
FMS is used to stratify risk/ Introduce screening + targeted supports (tiered
FMS as a developmental marker 2,3 opportunity (fitness/PA/health  instruction) rather than uniform programming (Hardy
pathways) et al., 2012; Lubans et al., 2010).
. Object control/locomotion Build a “FMS-to-sport skill bridge” module (object
FMS as a foundation for sport d clusters connect to later sport | he hi ith lici f K
specialization 3(and 1) engagement an d performance control as the hinge), with explicit transfer tasks
p logic (Barnett et al., 2008; Williams et al., 2008).
“Functional capacity” is often Include functional movement literacy outcomes
FMS as a basis for professional/ . _capacyy (posture, balance/stability, safe load handling) inside
. . 2 (and 3) mediated via fitness/PA and .
functional activity PE learning outcomes (van der Fels et al., 2015; Lubans
movement competence
etal., 2010).
FMS and cognitive development Motor-cognition coupling is Use du'al-demand tasks (decision-making + movement
. 3 e . : . execution) and track both motor and executive
as an integrated construct visible as a distinct evidence line
outcomes (van der Fels et al., 2015).
. Specify dose-response parameters (frequency, duration,
FMS within the pedagogical Interventions cluster zlirc?und feedback mode) and fidelity checks in the Methods
1 delivery quality (specialists/

process

trained teachers, dosage, design)

section (Morgan et al., 2013; Veldman et al., 2016; Wick
etal., 2017).

De Meester et al., 2016; Zhang et al., 2025; Mulvey
etal., 2018);

Human tissue, representing a peripheral biomedical
front linking movement outcomes with physiologi-
cal or tissue-level considerations (Cattuzzo et al.,
2016; Lima et al., 2019; Utesch et al., 2019);

Motor performance, constituting a core front that
conceptualizes FMS as a foundation for efficient
and effective movement execution (Robinson et
al., 2015; Lopes et al., 2011; Lima et al., 2017; De
Meester et al., 2016).

Together, these fronts indicate that contemporary FMS
research is concentrated around pedagogical application and
performance-oriented frameworks, with selective interdisci-
plinary extensions (Table 1, 2).

The descriptive characteristics of the bibliometric corpus
and a structured overview of the main analytical outcomes
are presented in Tables 3 and 4.

Author-level characteristics of the FMS research corpus

Table 5 summarizes the most influential authors in Fun-
damental Movement Skills research based on publication
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Table 3. Descriptive characteristics of the FMS bibliometric
corpus (Scopus, 2000-2025)

In

dicator Description

Data source
Time span

Scopus
2000-2025

Total number of documents 1,281

Document types
Language of publications

Main resear:

Unit of analysis

Keyword pr

Bibliometric software

Main analyt

Normalization method
Clustering algorithm

Visualization approach

Research articles and review papers
Predominantly English

Physical education, sport sciences,
motor development, health-related
studies

ch domains

Authors’ keywords
Harmonization and merging of
keyword variants; exclusion of
automatically generated keywords
bibliometrix package (R)
Keyword co-occurrence analysis;
thematic evolution analysis; clustering
of contemporary research fronts
Association strength

Louvain community detection
Network-based graphical
representation

eprocessing

ical techniques




Khudolii, M., Ivashchenko, O., & Khudolii, O. (2025). Fundamental Movement Skills Research from 2000 to 2025: A Bibliometric
Analysis with Pedagogical Interpretation

Table 4. Overview of conceptual clusters, thematic evolution, and contemporary research fronts in FMS research

. . Related
Analytical level Cluster / Theme Representative keywords e

Assessment and motor assessment, motor skills, motor development, .

Conceptual structure . Figure 1
development fundamental movement skills

Conceptual structure Health-related outcomes  health, obesity, physical activity, fitness Figure 1

Conceptual structure Pedagogical interventions  physical education, teaching, training, intervention ~ Figure 1
Performance-oriented . I .

Conceptual structure . motor performance, competence, skill acquisition ~ Figure 1
perspectives

Thematic evolution (2017-2025) Emerging themes motor competence, object control skills Figure 2

Thematic evolution (2017-2025) Declining themes balance, overweight, physical activity Figure 2
Physical education and instruction, curriculum, training programs, .

Contemporary research fronts ‘e . . . 5 P18 Figure 3
training intervention design

Contemporary research fronts Motor performance motor competence, movement quality, performance Figure 3
Peripheral biomedical . Lo - .

Contemporary research fronts ripheratblomedica human tissue, physiological characteristics Figure 3

domain

Table 5. Most influential authors in Fundamental Movement Skills research and their citation impact (Scopus, 2000-2025)

Main thematic clus- h-index

Author Primary research focus ter (Fig. 1) NP TC i)
Barnett, LM.  Motor competence, FMS assessment, physical activity Assessment & motor 79 7,243 38
development
Morgan, PJ. Physical education interventions, motor competence 'Pedagogl.cal 34 5,607 26
interventions
Health-related outcomes (body composition
/ overweight-obesity correlates) in relation to Health-related
Okely, A.D. Fundamental Movement Skills across childhood and  outcomes 3 5,006 2
adolescence
Lubans, D.R.  School-based physical education interventions Pedagogl_cal 28 4,145 20
interventions
Hardy, L.L. Physical activity, FMS, health indicators Health-related 19 2,059 15
outcomes
Robinson, L.E. Motor skill learning, early childhood education .Pedagogl.cal 26 1,882 17
Interventions
Stodden, D.E Developmental model of motor competence Pe.r formance- . 27 1,751 13
oriented perspectives

Notes. NP = number of publications within the analyzed corpus; TC = total citations received by these publications; h-index calculated
within the FMS corpus. Authors are ranked by total citations (TC). Thematic clusters correspond to those identified in Figure 1.

output and citation impact within the analyzed Scopus cor-
pus. The table presents each author’s number of publications
(NP), total citations (TC), and h-index calculated within the
corpus, together with their primary research focus and align-
ment with the major thematic clusters identified in Figure 1.

The results indicate that a relatively small group of authors
accounts for a substantial proportion of highly cited FMS pub-
lications, with contributions spanning assessment and motor
development, pedagogical interventions, health-related out-
comes, and performance-oriented perspectives. This distribu-
tion reflects the multidisciplinary character of FMS research
and provides an author-level complement to the conceptual
and thematic structures illustrated in Figures 1-3.

Discussion

Interpreting these bibliometric patterns through a peda-
gogical lens allows the identified research fronts to be aligned
with established and emerging roles of FMS in learning and
development.

Compared with previous narrative and systematic re-
views, which predominantly examined associations between
FMS and health-related or physical activity outcomes (Lubans
et al., 2010; Robinson et al., 2015), the present bibliometric
analysis provides a structural perspective on how these re-
search strands are organized, connected, and transformed
over time. While earlier models have conceptualized FMS
primarily within developmental or health trajectories (Stod-
den et al,, 2008), the bibliometric patterns identified here
reveal a broader reorientation toward competence-based and
pedagogically actionable constructs. This shift becomes vis-
ible only when the literature is examined at scale, across dis-
ciplines and time periods.

FMS as a Component of Development

Across the corpus, FMS are consistently embedded with-
in developmental frameworks, particularly in early child-
hood research. The prominence of development-oriented
clusters in Figure 1 and their continuity in Figure 2 confirm
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that FMS are widely conceptualized as an integral component
of motor development rather than isolated motor behaviors.

FMS as a Developmental Marker

Earlier research frequently examined FMS in relation
to balance, physical activity, and overweight as outcome
variables. The disappearance of these topics as independent
themes in the 2017-2025 period suggests a shift away from
simple correlational models toward more complex explana-
tory frameworks, in which FMS function as indirect or me-
diating developmental markers.

FMS as a Foundation for Sport Specialization

The emergence of object control skills and motor perfor-
mance highlights growing attention to the structural compo-
nents of FMS that underpin later sport-specific skills. This
aligns with performance-oriented research fronts (Figure 3)
and supports the interpretation of FMS as a foundational
platform for sport specialization.

FMS as a Basis for Professional and Functional Activity

Despite their recognized importance, FMS remain large-
ly absent from discussions of professional or occupational
performance. The lack of a corresponding research front
across Figures 1-3 identifies a clear research gap and an op-
portunity for future studies linking FMS to functional com-
petence beyond sport and education contexts.

FMS and Cognitive Development as an Integrated Construct

Cognitive and executive-function-related themes remain
peripheral in the bibliometric structure. Although emerging
interdisciplinary studies exist, the limited visibility of cog-
nition-related constructs suggests that integration between
motor and cognitive development in FMS research is still
underdeveloped.

FMS within the Pedagogical Process

The physical education and training front identified in
Figure 3 confirms that pedagogy remains a central applica-
tion domain for FMS research. However, the methodologi-
cal diversity of intervention designs and outcome measures
indicates a need for greater conceptual and methodological
standardization within pedagogical frameworks.

Overall Implications

Taken together, the bibliometric evidence suggests that
research on Fundamental Movement Skills has evolved from
predominantly descriptive and outcome-focused approaches
toward more integrative, competence-based, and perfor-
mance-oriented models. While pedagogical applications are
well represented, the cognitive and professional-functional
dimensions of FMS remain comparatively underexplored, yet
offer promising directions for future research within learn-
ing-oriented and interdisciplinary contexts.

Pedagogical Implications

The findings of this bibliometric analysis have several
important implications for the design, implementation, and
evaluation of teaching and learning processes related to Fun-
damental Movement Skills (FMS).

First, the consolidation of motor competence as a central
construct suggests that pedagogical approaches should move
beyond fragmented training of isolated motor elements to-
ward integrated learning models. In educational practice,
this implies structuring curricula around progressive devel-
opment of motor competence, where FMS are taught as in-
terconnected and transferable movement capabilities rather
than as discrete skills assessed in isolation.

Second, the growing prominence of object control
skills highlights their pedagogical value as a focal point for
instructional sequencing. Object control skills are particu-
larly responsive to deliberate practice, feedback, and task
constraints, making them suitable targets for instruction-
ally guided learning in physical education and youth sport.
Teachers and instructors can leverage these skills as pedagog-
ical anchors for linking fundamental movements with game-
based learning, sport initiation, and problem-solving tasks.

Third, the strong presence of the physical education and
training research front underscores the importance of inten-
tional instructional design in FMS development. Pedagogical
interventions should prioritize:

+  clear learning objectives aligned with motor compe-

tence outcomes,

o task progressions that reflect developmental readi-

ness,

o formative assessment strategies that capture qualita-

tive aspects of movement performance.

Such approaches reinforce the role of the teacher not
merely as a facilitator of activity, but as a designer of learning
environments that systematically support skill acquisition
and refinement.

Fourth, the reduced emphasis on outcome indicators
such as balance or physical activity levels as standalone
pedagogical goals indicates a need to reconsider assessment
practices. Rather than treating these indicators as direct in-
structional targets, educators should view them as emergent
outcomes of well-structured FMS learning processes. This
perspective supports the use of process-oriented assessment
tools that evaluate movement quality, coordination, and
adaptability.

Finally, the limited integration of cognitive dimensions
within FMS research points to a significant pedagogical op-
portunity. Embedding cognitive challenges — such as deci-
sion-making, attention control, and task variability - into
FMS instruction may enhance learning transfer and support
holistic development. From a pedagogical standpoint, this
calls for closer alignment between motor learning principles
and educational psychology in the design of FMS curricula.

Overall, the results highlight that effective pedagogy in
Fundamental Movement Skills relies on intentional teaching,
structured progression, and conceptually grounded assess-
ment. These implications underscore the importance of FMS
research as a basis for developing evidence-based teaching
strategies that integrate movement learning with broader
educational objectives (Table 6).
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Table 6. Translating bibliometric research findings on Fundamental Movement Skills into pedagogical actions

Research finding (from bibliometric fronts)

Pedagogical action (what a teacher/curriculum designer does
next)

School/community interventions consistently improve >1 FMS
when instruction is developmentally appropriate and delivered by
trained staff (Morgan et al., 2013).

Specify teacher preparation, fidelity checks, and progression rules
as mandatory elements of PE programming

FMS proficiency is linked to PA/fitness and obesity-prevention logic
(Williams et al., 2008; Lubans et al., 2010).

Implement screening + tiered instruction; prioritize locomotor +
object control deficits early

Motor competence relates to later activity/fitness and perceived
competence pathways (Barnett et al., 2008).

Add motivational/perceived-competence supports (mastery
climate, feedback protocols) alongside skill drills

Motor-cognition relationships support integrated motor—executive
tasks (van der Fels et al., 2015).

Embed dual-task and decision-making constraints (choice,
inhibition, switching) in FMS lesson plans

Conclusion

This bibliometric analysis elucidates the conceptual
structure and developmental trajectory of Fundamental
Movement Skills (FMS) research within a learning- and
teaching-oriented framework. Drawing on Scopus-indexed
publications from 2000 to 2025, the study demonstrates that
EMS research has evolved from descriptive assessments of
motor skills toward pedagogically meaningful, competence-
based, and performance-informed models of learning.

The findings highlight the central role of motor com-
petence as an integrative construct that connects FMS with
instructional design, learning progression, and movement
quality. The consolidation of pedagogical and training-ori-
ented research fronts underscores that FMS are increasingly
conceptualized not merely as developmental outcomes, but
as learnable and teachable competencies that can be system-
atically shaped through structured educational interventions.

At the same time, the thematic evolution reveals a peda-
gogically significant shift away from isolated outcome indi-
cators — such as balance or physical activity levels—toward
structural components of movement, including object con-
trol skills, which are directly amenable to instructional plan-
ning and curricular sequencing. This transition reflects grow-
ing methodological maturity in FMS pedagogy, emphasizing
how movement skills are acquired, refined, and transferred
through learning processes.

Despite these advances, the bibliometric patterns also
expose critical pedagogical gaps. Cognitive mechanisms
underlying FMS learning, as well as the transfer of FMS to
functional and professional activities beyond physical educa-
tion, remain insufficiently explored. Addressing these gaps
requires closer integration of motor learning theory, edu-
cational psychology, and instructional methodology within
FMS research.

In conclusion, the accumulated evidence positions Fun-
damental Movement Skills as a foundational pedagogical
construct that connects motor development, learning theory,
and instructional practice. Future research should therefore
prioritize the elucidation of learning mechanisms underlying
skill acquisition, the optimization of teaching strategies, and
the extension of FMS-based frameworks to diverse educa-
tional settings and real-world contexts.
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AocnipKeHHA pyHAAMEHTaNbHNX PYXOBUX HABNUYOK
y 2000-2025 pokax: 6i6niomeTpnuHunin aHanis
i3 neparoriyHolO iHTepnpeTauyi€lo

Muxkona Xygomiit'A5P, Onpra IBamenko'**“P, Oner Xygomiit'AB°

'XapkiBcbka fjep>kaBHa akafieMist QisMuHOI Ky/IbTypu

ABTOpCHKNMI BRI A — Au3aiiH gocmipkeHHs; B — 36ip ganux; C — crataHanis; D — migroroska pykormcy; E — 36ip kowtis

Pegepar. Crarra: 9 ., 6 Tab., 3 puc., 27 mxeper.

IlepemymoBu. dynnamenTanpHi pyxosi HaBuuky (Fundamental Movement Skills, FMS) 1m1poko BU3HAIOTbC OCHOBOIO (i-
3MYHOI aKTMBHOCTi, MOTOPHOTO PO3BUTKY Ta y4acTi y ciopTi. BogHovac B ocBiTHix koHTekcTax FMS citifi posriagaTyt AK KIK040BY
HaBYJIbHY TaTy3b, 110 POPMYETHC TIifj BIUIMBOM HaBYa/JIbHOTO AM3aliHY, IEJArOriYHNX CTparteriit i mpouecis HaByaHHsA. Hessa-
XKAI04M Ha CTPIMKe 3pOCTaHH:A Ki/IbKOCTI JOC/Ii/KeHb, HayKoBi npaii 3 mpo6nemaryku FMS 3a/1MIIaoThcsa KOHLENTYalIbHO (par-
MEHTOBaHUMM MDK IaTly3sIMI1 OXOPOHMU 3[JOPOB s, CIIOPTUBHOI HAYKV Ta OCBITH, IO YCKIaHIOE (OPMYBaHHS IIiTiCHNX, HAaBYaIbHO
OpiEHTOBAHUX TEOPETUYHMX PAMOK.

Mera. MeToI0 JOCTiPKeHHA OYy/I0 IMpOaHaisyBaT! KOHIIENTYalIbHY CTPYKTYPY, TeMaTUYHY €BOJIOLII0 Ta CYYacHi HOCMTifI-
HUIBKI GPOHTY HAYKOBMX IIPallb, IPUCBSYEHNX (PYHAAMEHTANIBHIM PYyXOBIM HAaBIYKaM, Ha OCHOBI 6i6/lioMeTprIHOro aHasIisy 3
aKILIEHTOM Ha IIe[JaroriyHy Ta HaBYa/JIbHO OPi€EHTOBAHY iHTepIIpeTallilo.

Marepianu i meropu. IIposeneno 6i6miomerprunmit ananis 1 281 my6ikarii, mpoinzekcoBaHol B 6asi faHux Scopus y mepiop
2000-2025 pokiB. OCHOBHOIO OIMHUIEIO aHAJIi3y C/IYIyBaay aBTOPCbKi K/IHOYOBi c/1oBa. [l/1g aHa/misy BUKOPUCTOBYBA/IM MEPeXi
CIiB3yCTPiYHOCTI K/II0YOBYX C/IiB, aHa/Ii3 TEMAaTUYHOI €BOIION il Ta KIaCTEPM3ALI0 Cy9aCHMUX NOCTiIIHNLBKIX ¢bpoHTiB i3 3acTocy-
BaHHAM IakeTa bibliometrix y cepegosuii R. Hopmarisarjito Mepesx 3AifiCHIOBa/IN 3a ITOKa3HUKOM CVJ/IN acoLialii, a BUsBIeHHs
CIIiZIBHOT — 32 JIOTIOMOTo10 anroputmy Louvain.

PesynpraTti. Y pesynbraTi aHajisy BUABIEHO YOTUPUKIACTEPHY KOHLENTYalIbHY CTPYKTYPY, 110 OXOIUIIOE OLiHIOBAHHA i
MOTOPHUII PO3BUTOK, 3[OPOB’s130epeXXyBa/ibHi pe3y/IbTaTil, IearoriuHi iHTepBeHIil Ta OPIEHTOBAH] HA MPOJYKTMUBHICTD MiAX0-
mu. AHasli3 TeMaTMYHOI eBOJIOLI 3aCBiAYMB 3MillleHHs aKIIEHTY Bifl pe3y/IbTaT-OPiEHTOBAHMUX TeM (30KpeMa, piBHOBara, disndHa
aKTMBHICTh, HaJMipHa Maca Tila) O KOMIETEHTHICHUX KOHCTPYKTIB, TAKMX K MOTOPHa KOMIETEHTHICTb i HABUYKM BOJIOf|iHHA
IIpeMeTaMI, y HOBITHIl nepiof. BisHaueHo Tpy 0CHOBHI cy4acHi gocmigHunbki pponTtu: pisnyHe BUXOBaHHsA i TPEHYBaHHSA, MOTO-
PHA IPOAYKTUBHICTD Ta Iepudepiitanit GiomenuuHmit HanpsaM. IIpoexiis nyx GpoHTIB Ha MIICTD MefjarorivHo pe/IeBaHTHUX POJIel
FMS BusiBuIa iX TiCHUII 3B’130K 3 HABYa/IbHMM Ta IPOAYKTUBHICHUMI MOJIE/ISIMIL, BOZHOYAC 3aCBiYMBIIN 0OMEXeHY iHTerparito
KOTHITUMBHUX i TpodeciitHo-pyHKIIIOHATbHIX BUMIpIB.

BucHoBku. OTpyMaHi pesynbraTi CBig4aTh, 10 KOCIIPKeHHs QyHIAMEHTa/IbHUX PYXOBUX HABUYOK €BOJIIOLIOHYBAIN Y
HalpsAMi iHTerpaTMBHUX, KOMIIETEHTHICHO OPi€EHTOBAHMUX i IefaroriyHo 3aCTOCOBHUX MOJe/Nell HaBYaHHA pyXiB. Pasom i3 Tum
6i6mioMeTpUYHI 3aKOHOMIPHOCTI BKa3yIOTb Ha HEJOCTaTHbO JOCTI/PKEeHI MOXX/IMBOCTI iHTerpallii KOTHITMBHMX MEXaHi3MiB i (byHK-
1[{OHA/IbHUX 3aCTOCYBAHD 11032 MEXXaMI TPAAUIITHUX KOHTEKCTIB (pi3NIHOr0 BUXOBAHHs. J[JOCTII>KEHHS CTBOPIOE CTPYKTYPOBAHe,
[0Ka30Be IIATPYHTS A/ OfA/IBIIOTO PO3BUTKY II€JAroriYyHo 0OIPYHTOBAHMX IMIAXOAIB 0 HaBYaHHA FMS i MepCreKTMBHUX Ha-
YKOBUX PO3BiJIOK.

KrouoBi cmoBa: gpyHaMeHTaIbHI PyX0OBi HAaBMYKY, MOTOPHA KOMIIETEHTHICTb, (hisVYHe BUXOBaHH:, HAaBYaHHA PYXiB, Ilelaro-
riyHa iHTepBeH1lid, 6i6ni0MeTquHm71 aHajIi3, TeMaTIHa €BOJIIONis, MO CTiHNIbKI (i)pOHTI/I.
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