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Abstract Background: This study investigates the
correlation between bodily-kinesthetic intelligence (BKI)
and fundamental movement skills (FMS), emphasizing
their theoretical and practical relevance in physical
education, rehabilitation, and early childhood motor skill
development. According to Howard Gardner, BKI
involves the efficient application of one’s body to achieve
objectives, communicate ideas, and solve problems.
Despite its importance, practical assessment and
integration into developmental psychology and education
remain limited. Purpose: The study aims to conduct a
bibliometric analysis to identify key trends, leading
contributors, and research gaps in the relationship between
BKI and FMS. It seeks to highlight how BKI can be
applied to improve physical education, rehabilitation
practices, and motor skill development across diverse
settings. Method: Using Scopus as the primary data source,
166 publications from 2015 to 2024 in the fields of Health
Professions and Neuroscience were analysed. Key metrics,
including annual publication output, source-wise
contributions, influenced  authors, country-wise
contributions, and knowledge evolution, were examined to
provide comprehensive insights into the representation of
BKI and FMS in current research. Conclusion: The results
underscore the significance of integrating BKI into
physical education and rehabilitation to enhance motor
skill development and cognitive growth. Key findings
include the effectiveness of BKI-based early interventions,
the role of structured programs in improving motor skills
and the necessity for inclusive, tailored approaches for
diverse populations. The study emphasizes the need for

further research to evaluate the long-term impacts of
BKI-focused strategies in educational, athletic, and
therapeutic contexts.

Keywords Bibliometric Analysis, Bodily-Kinesthetic
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1. Introduction

Howard Gardner defined bodily-kinesthetic intelligence
as the ability to solve problems, convey ideas, and
accomplish goals through the effective use of one's body
[1]. According to Michelaki and Bournelli [2],
bodily-kinesthetic intelligence is defined as “the ability of
the individual to use his/her body to solve problems,
express ideas and emotions and manipulate objects”. This
intelligence encompasses a range of skills, including fine
motor control, spatial awareness, and the ability to
manipulate objects precisely. It is commonly seen in
individuals who engage in physical activities such as
sports, performing arts, and manual crafts [3]. However,
despite its theoretical significance, there is a notable gap
between the conceptualization and practical assessment of
BKI, particularly in the Context of early childhood
education and developmental psychology [4,5].

Addressing this gap necessitates a comprehensive
bibliometric analysis to evaluate existing research trends,
identify key contributors in the field, and highlight areas
that require further exploration [6]. A more comprehensive
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approach to child development and learning will be
promoted by this analysis, which will offer insightful
information on how BKI can be successfully integrated
into educational frameworks [6,7]. Beyond enhancing
children's educational experiences, this integration fosters
the growth of critical cognitive and motor skills that are
vital throughout their formative years [8,9].

For both Physical development and long-term health,
Fundamental Movement Skills (FMS) are essential.
According to O'Brien et al. [10], these skills include basic
locomotor skills like running and jumping besides object
control abilities like throwing and catching. According to
Cole et al. [11], FMS is vital for efficient physical activity
and overall well-being and is regarded as the building
block for more complex movements. According to
research, mastery of FMS is strongly associated with
increased motor coordination, physical fitness, and
academic success [12,13].

Recent research has emphasized the significance of
combining BKI evaluations with FMS assessments. This
integrated approach can provide a more thorough grasp of
kids' motor abilities and developmental progress [3,6]. For
instance, assessments that capture both BKI and FMS can
offer valuable insights into how children utilize their
physical abilities in various contexts and how these
abilities impact their overall development [14].

In exploring these themes further, the bibliometric
analysis offers a robust methodology for examining the
research landscape [15]. The bibliometric analysis involves
evaluating scientific literature to identify trends,
productivity, and the impact of research within a specific
field [16,17]. By analysing publication metrics, citation
patterns, and the evolution of scientific knowledge,
bibliometric studies can reveal significant insights into
how BKI and FMS are represented in current research [18].

This bibliometric analysis aims to systematically review
and synthesize the literature on BKI and FMS [19]. The
main goal of this analysis was to find out how BKI could
be incorporated with an educational setting to enhance
physical education, rehabilitation techniques and motor
skill development. To achieve these goals, the study
involves an analysis of the volume of research
publications, citation frequencies, and the influence of key
studies and contributors in the field [20]. Based on the
objective the research questions have been formulated. (i).
what is the current trend of annual publication production,
publication trends by sources, key contributions of country
wise, and field wise?

By analysing significant trends, gaps in the literature,
and new pitches of interest, this method will help paint a
clearer picture of the state of research today and offer ideas
for future research directions [21].

2. Literature Review

The term intelligence has changed significantly as a
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result of Howard Gardner's multiple intelligences theory.
Linguistic,  spatial, musical, bodily-kinesthetic,
logical-mathematical, interpersonal, and intrapersonal
intelligence were the seven types of intelligence that
Gardner first recognized [22,23]. Athletes and dancers
require bodily-kinesthetic intelligence, while others in
occupations need emotional intelligence and successful
communication requires interpersonal and intrapersonal
intelligence to succeed [24,25].

According to research, a multiple intelligences-based
teaching strategy can greatly boost student motivation and
improve performance in Islamic Religious Education
courses [26]. Gardner described intelligence as a
comprehensive competence that can solve certain issues in
the world [27,28]. Using different body parts or the entire
body to carry out activities, solve problems, or
communicate meaning is known as bodily-kinesthetic
intelligence. The best training methods for kids with high
levels of bodily-kinesthetic intelligence include physical
engagement, stimulus, and strong body exercises
[29,30,31]. To get kids ready for elementary school, it's
vital to promote their physical and mental development
[32].

The ability to develop movements that display
maximum efficiency and different appeal is linked to
bodily-kinesthetic intelligence [33,34]. To perform at the
highest level, you must master fundamental movements
and skills in sports that use your entire body [35,36]. This
intelligence encompasses artistic expression, effective tool
consumption, and skilful body part manipulation [37].
Children's knowledge and skills can be enhanced by
movement intervention in a relaxed and engaging learning
environment [38,39]. Likert scale results showing strong
interest in learning after being taught using this approach
illustrate how multiple intelligence-based learning can
pique students' interest [40].

3. Data and Methods

3.1. Data Sources

This study employed Scopus as the primary database for
bibliometric analysis due to its extensive coverage across
various disciplines and publication types. Scopus is widely
regarded as a reliable source for bibliometric studies.
However, alternative databases, such as Web of Science,
PubMed, or Google Scholar, could complement this
analysis in future research to ensure broader coverage and
comparison of trends across platforms.

3.2. Research Design

This study follows the initial stage of descriptive
systematic literature review through a bibliometric
analysis design. Because, the study systematically
examines the focus on relevance related analysis such as
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publication trends, citation networks and contribution of
countries wise and domain wise to uncover patterns and
implications related to BKI and Fundamental Movement
Skills (FMS). This approach provides insights into the
relationship between FMS and its applications in health
and neuroscience disciplines.

3.3. Search Strategy

The study collects data from Scopus database, because,
it covers a broader range of regional journals, has a nature
of analytical feasibility and provides more data
accessibility. The following parameters were used in the
Scopus database: TITLE-ABS-KEY ("Fundamental
movement skills") AND PUBYEAR > 2015 AND
PUBYEAR < 2024 AND (LIMIT-TO (SUB-AREA,
"Health Profession”) OR LIMIT-TO (SUB-AREA,
"Neuroscience™)). These parameters were designed to
filter relevant literature on Fundamental Movement Skills
(FMS) within the health and neuroscience disciplines.
This targeted approach ensures a focused examination of
the development and implications of FMS in
contemporary research. By enhancing the relevance of the
results, this strategy facilitates a deeper understanding of
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how FMS contributes to health outcomes and neurological
development, thereby informing future research directions.

3.4. Data Cleaning and Selection

The initial dataset, (Figure 1) comprising 739 entries
retrieved from Scopus, underwent a rigorous screening
process using well-defined inclusion and exclusion criteria.
Articles published in English, related to Health Professions
and Neuroscience, and peer-reviewed journal articles from
2015-2024 were included, while non-English publications
are three in Chinese and two in Spanish and articles from
unrelated fields such as Social Science 40 were excluded.
This refinement resulted in a dataset of 166 articles with
136 from Health Professions and 30 from Neuroscience.
Of these, 20 articles, including 12 review articles, met all
criteria for detailed analysis. The study analysed annual
publication trends from 2015 to 2024, identifying research
activity peaks and troughs, examined contribution patterns
from key journals to pinpoint prominent outlets, assessed
global citation impact and country-wise productivity to
determine scholarly influence and highlighted key
contributors, including influential authors, articles, and
journals shaping the field.

Exclusion

Review - 12

Chinese -3
Spanish - 2

Social Science - 40

Finally 20 were selected for
analysis

Figure 1. Data Collection Process Outline
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4. Data Analysis

4.1. Annual Publication Production Year-Wise

Several significant trends in the fields of sports and
physical education are revealed by the data on annual
scientific production (Figure 2) from 2015 to 2024. With
four publications overall, 2016 stands out as the year with
the most, suggesting a notable peak in research activity.
Over the years, the number of publications has fluctuated,
showing no consistent upward or downward trend, which
suggests varying levels of research interest and activity.
Notably, the most recent years, 2023 and 2024, show an
increase in publications, with three and two publications
respectively, hinting at a renewed interest or emerging
trends in the field. Several years, such as 2017, 2019, 2020,
and 2021, exhibit stable outcomes with two publications
each, reflecting ongoing research projects or consistent
funding and interest during those periods. Conversely, the
years 2015, 2018, and 2022 had the lowest number of
publications, with only one publication each, possibly due
to factors like funding issues, shifts in research focus, or
external influences. Overall, the data highlights the
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dynamic nature of research activity in sports and physical
education, with periods of both high and low productivity,
and suggests potential growth or new developments in
recent years.

Figure 3 shows the yearly publication trends for several
sports and physical education-related journals. With two
publications in 2016, the journal "Sports" produced the
most, but in the following years, it decreased to one
publication by 2020. The Journal of Strength and
Conditioning Research highlighted a concentrated period
of activity contributing between 2018 and 2019. Other
journals, like the Annals of Applied Sport Science and the
Journal of Physical Education and Sport, continued to be
active and make regular contributions, especially in 2022
and 2023. The European Physical Education Review
emerged as an important source in later years, signifying its
growing impact on the field. Overall, the data reflect
shifting research trends and the evolving prominence of
different journals in sports and physical education research.
This evolution underscores the dynamic nature of
academic publishing, where emerging topics and research
interests continually reshape the landscape of scholarly
communication in sports science.

YEAR WISE PUBLICATIONS

2020

2019 2018 2017

Figure 2.  Annual Publication Trends by Source (2015-2024)
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Figure 3. Annual Publication Trends by Source.
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4.2. Key Contributors and Global Impact

The bibliometric analysis highlights influential
contributors to the research field, as shown in Figure 4.
Among authors, Duncan M.J. is a prominent figure with six
documents and 107 citations, averaging six citations per
paper. Other contributors like Berry J., Borkoles E., and
Foweather L. also have impactful publications. Prominent
journals include Medicine and Science in Sports and
Exercise, which has a single paper with 115 citations, and
the Journal of Sports Sciences, which has an article with 80
citations. Geographically, the United Kingdom was
influenced by 11 publications and 320 citations, followed
by Australia with six publications and 334 citations,
showcasing a global contribution to the research.

4.3. Global Contributions and Citation Impact

Country-wise contributions reveal the United Kingdom
as the leading contributor, with 11 publications and 320
citations, averaging 11 per publication. Australia follows
closely, with six publications garnering a higher citation
count of 334 and an average of six citations per paper.
Other notable contributors include Ireland, with two
publications and 36 citations, and Brazil and Portugal, each
contributing to one publication with eight and seven
citations, respectively. This geographic analysis
underscores the global nature of the research and highlights
regions with a significant scholarly impact (Table 1).

o 2% 2%

\

Documents by subject area

= Health Professions

= Medicine

= Social Sciences

= Neuroscience

= Psychology

= Biochemistry, Genetics and
Molecular Biology

= Business, Management and
Accounting

Figure 4. Key Contributors and Global Impact

Table 1. Global Contributions and Citation Impact

Rank Country name Publications No. of Citations Average Citation/ Publication
1. United Kingdom 11 320 11
2. Australia 6 334 6
3. Ireland 2 36 2
4. Brazil 1 8 1
5. Portugal 1 7 1
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5. Discussion

The analysis of annual scientific production from 2015
to 2024 reveals several important growth and insights into
the field of sports and physical education. The peak in
publications in 2016, followed by fluctuating numbers in
subsequent years, indicates varying levels of research
interest and activity. The recent increase in publications in
2023 and 2024 suggests a renewed interest or emerging
trends in the field, which could be driven by new research
questions, advancements in methodology, or increased
funding.

The inconsistency in the number of publications over the
years highlights the dynamic nature of research in sports
and physical education, with factors such as funding
availability, shifts in research focus, and external
influences likely contributing to these fluctuations. The
stable production in certain years, such as 2017, 2019,
2020, and 2021, indicates ongoing research projects and
consistent interest in the field, reflecting sustained funding
and support for research. Conversely, the years with the
lowest number of publications, such as 2015, 2018, and
2022, may indicate periods of reduced research activity due
to various factors, including economic downturns, shifts in
research priorities, or challenges in the environment.

The analysis focuses on important journals and authors
who have had a major influence on the field. As indicated
by their high citation counts, authors like Duncan M.J. and
journals like the Journal of Sports Sciences and Medicine
and Science in Sports and Exercise have made significant
contributions. The geographic analysis highlights the
global interest and cooperation in sports and physical
education research by showing that the United Kingdom
and Australia are the top two countries contributing to this
field of study.

Even with these developments, there are still issues that
require attention. Additional longitudinal research is
needed to evaluate the long-term effects of programs and
interventions, in physical education and sports, offering
insightful information about the long-term impacts of these
interventions on cognitive and physical development.
Understanding body-kinesthetic intelligence and basic
movement skills may be improved by further integrating
interdisciplinary  approaches from disciplines like
neuroscience, psychology, and education. Diverse
populations, such as those with varying ages, genders, and
socioeconomic backgrounds, should be the focus of
research to customize interventions to fit the needs of every
person.

Furthermore, there is a dearth of research on the
real-world applications of bodily-kinesthetic intelligence;
more research is required to examine how theoretical ideas
can be converted into efficient methods in rehabilitation,
sports training, and educational institutions. Research is
needed to determine how digital tools and platforms can
support physical education programs and enhance results.

The role of technology in improving motor skill
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development and physical education is a new field that
needs more investigation with study needed on how digital
tools and platforms can support physical education
programs and improve outcomes. Overall, the findings
from this bibliometric analysis highlight the dynamic and
evolving nature of research in sports and physical
education,  with  significant  contributions  and
advancements, but also gaps that need to be addressed to
advance the field and improve outcomes for individuals
across various contexts.

In this context, the programs and trends discussed
consist of a series of institutional activities aimed at
achieving specific goals and objectives to foster FMS
through BKI practices. These initiatives are essential for
implementation, as they shape the institutional
environment necessary for advancing physical education
and rehabilitation practices. Programs designed to enhance
BKI levels among adolescents have been shown to yield
positive outcomes, helping to regulate behavior while
mitigating its emotional and social impacts. So, the prior
research trends on BKI and FMS proved that body-kinetic
intelligence enhances movement through natural senses,
improving FMS like running, jumping, and balancing.
Individuals with superior kinetic intelligence acquire and
refine FMS more efficiently, boosting athletic performance
and coordination. Mastery of FMS supports physical health,
cognitive growth, and learning efficiency, contributing to
overall success. A well-developed kinesthetic sense
accelerates skill acquisition, enabling progression from
basic to advanced movement patterns in sports and daily
life.

6. Conclusions

Based on the bibliometric analysis presented in your
paper, the conclusion highlights the growing significance
of BKI in enhancing FMS, which is crucial for physical
development, education, and rehabilitation. Despite the
increasing research interest, several gaps and opportunities
for future studies have been identified. There is a need for
more research on integrating BKI into early childhood
education frameworks, as early interventions can foster
both physical and cognitive development, setting a strong
foundation for lifelong learning and health. Future research
should focus on longitudinal studies to assess the long-term
impacts of BKI-based strategies on the improvement of
motor skills and overall physical fitness, providing
information about the interventions' long-term benefits.
We can understand how BKI affects FMS by integrating
knowledge from neuroscience, psychology, and education,
which will result in more thorough and successful
therapeutic and educational approaches. The data set of
this study replicates that intelligence enables individuals
to utilize their bodies effectively, creating a synergy with
bodily-kinesthetic intelligence. It also helps individuals
develop an awareness of their body's structure, allowing
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them to connect movements and acquire fundamental
motor skills.

To customize interventions that cater to the particular
requirements of various demographic groups and ensure
inclusivity and efficacy, studies involving diverse
populations are also required, taking into account age
groups, genders, and socioeconomic backgrounds.
Research should also explore the practical applications of
BKI in real-world settings, such as schools, sports training,
and rehabilitation centers, to understand how theoretical
concepts can be translated into effective practices.
Furthermore, the potential of digital tools and different
platforms to enhance physical education and motor skill
development is an emerging area that requires further
exploration. Research on how technology can support and
improve physical education programs is essential. In
conclusion, while significant advancements have been
made, there is a clear need for continued research to fully
understand and harness the potential of BKI in developing
fundamental movement skills. Addressing these gaps will
contribute to more effective educational, athletic, and
therapeutic practices, ultimately improving outcomes for

individuals across various contexts.
Future studies should explore the relationship between

BKI and FMS through meta-analysis and an elaborated
systematic literature review. Even to conduct empirical
studies, accessing longitudinal and cross-cultural research
is performed from different perspectives, such as
development across ages and educational systems.
Integrating neuroscientific insights (EEG, fMRI) and Al-
based tools can enhance assessment. Expanding
bibliometric analysis in sports science and psychology can
identify trends. Research should also examine gender,
genetics, and special populations (elderly, disabled,
children) to improve motor skill interventions and overall
well-being.
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