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ABSTRACT 
Purpose of the study: This systematic review examines pedagogical strategies 
employed in teaching rhythmic gymnastics to primary education students (ages 6-12 
years), analyzing their effectiveness, implementation methods, and impact on motor 
skill development, creativity, and student engagement. 
Materials and methods: A comprehensive search was conducted across PubMed, 
Scopus, Web of Science, ERIC, and SPORTDiscus databases from inception to 
December 2024. Studies were included if they: (1) focused on rhythmic gymnastics 
instruction in primary education, (2) described specific pedagogical strategies, (3) 
employed empirical research designs, and (4) were published in peer-reviewed 
journals. Data extraction followed PRISMA guidelines, with quality assessment 
performed using the Mixed Methods Appraisal Tool (MMAT) and the Physiotherapy 
Evidence Database (PEDro) scale. 
Results: Twenty-seven studies met inclusion criteria, encompassing 2,847 primary 
school children across 12 countries. Five primary pedagogical approaches emerged: 
game-based learning (n=11, 40.7%), creative teaching methods (n=8, 29.6%), task-
oriented instruction (n=5, 18.5%), cooperative learning (n=2, 7.4%), and technology-
enhanced pedagogy (n=1, 3.7%). Game-based learning demonstrated significant 
improvements in motor coordination (d=0.82, p<0.001), student motivation (d=0.76, 
p<0.01), and rhythmic competency (d=0.68, p<0.01). Creative teaching methods 
showed particular efficacy in developing artistic expression and cognitive flexibility. 
Conclusions: Evidence supports game-based and creative pedagogical strategies 
as effective approaches for teaching rhythmic gymnastics in primary education. These 
methods enhance motor development while maintaining high levels of student 
engagement and enjoyment. Future research should investigate long-term retention 
effects and optimal strategy combinations for diverse learner populations. 
 
Keywords 
rhythmic gymnastics, primary education, pedagogical strategies, motor development, game-based 
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INTRODUCTION 
Rhythmic gymnastics represents a unique discipline within physical education that combines elements of dance, apparatus 

manipulation, and artistic expression with fundamental motor skill development (Cataldi & Fischetti, 2021). As an Olympic sport 
governed by the International Gymnastics Federation (FIG), rhythmic gymnastics has evolved from elite competitive contexts into 
educational settings, where its pedagogical value for primary-aged children (6-12 years) has gained increasing recognition 
(Riabchenko et al., 2025; Wahyuniati et al., 2023). 

The integration of rhythmic gymnastics into primary physical education curricula aligns with contemporary educational 
frameworks emphasizing holistic child development. The discipline uniquely addresses multiple developmental domains 
simultaneously: physical literacy through coordination and flexibility enhancement, cognitive development via spatial awareness and 
rhythm comprehension, social-emotional learning through collaborative activities, and creative expression through movement 
interpretation(Elmonen et al., 2023). This multidimensional nature positions rhythmic gymnastics as particularly valuable within 
modern educational paradigms that prioritize comprehensive child development rather than singular skill acquisition. 

Internationally, educational systems have demonstrated varying approaches to incorporating rhythmic gymnastics. European 
nations, particularly those with strong gymnastics traditions (Russia, Bulgaria, Spain), have integrated rhythmic gymnastics into 
mandatory physical education standards (Sterkowicz-Przybycień & Purenović-Ivanović, 2021). Conversely, Anglo-Saxon 
educational systems have typically positioned rhythmic gymnastics as supplementary or extracurricular, reflecting broader curricular 
priorities and resource allocation patterns (Kriemler et al., 2011). This geographical variation underscores the need for systematic 
analysis of pedagogical approaches that transcend cultural boundaries. 

Critical Examination of Existing Literature 
The pedagogical literature surrounding rhythmic gymnastics instruction in primary education reveals several dominant 
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theoretical frameworks. Traditional approaches, rooted in technical mastery models derived from competitive gymnastics training, 
emphasize progressive skill acquisition through demonstration-replication cycles (Bobo-Arce & Méndez-Rial, 2013). These methods 
prioritize biomechanical efficiency and apparatus control, reflecting sport-specific expertise development paradigms prevalent in 
coaching literature (Ford et al., 2011). 

Contrasting perspectives have emerged from developmental psychology and constructivist pedagogical theories, advocating 
for child-centered approaches that emphasize exploration, creativity, and intrinsic motivation (Opstoel et al., 2015). These 
frameworks position rhythmic gymnastics as a medium for broader educational objectives—creativity development, problem-solving, 
and self-expression—rather than solely technical proficiency (Tsangaridou, 2008). The tension between technical mastery and 
holistic development represents a recurring theme in physical education discourse, with particular relevance to artistic sports like 
rhythmic gymnastics. 

Recent literature has increasingly examined innovative pedagogical strategies including game-based learning, Teaching 
Games for Understanding (TGfU) adaptations, and technology integration (Harvey & Jarrett, 2013). These contemporary 
approaches reflect broader shifts in physical education pedagogy toward student engagement, differentiated instruction, and 
alignment with 21st-century learning competencies (Casey & MacPhail, 2018). However, application of these pedagogical 
innovations specifically to rhythmic gymnastics instruction remains underexplored, with most research focusing on team sports or 
traditional gymnastics disciplines. 

Identification of Research Gaps 
Despite growing interest in rhythmic gymnastics as an educational tool, systematic synthesis of pedagogical strategies 

employed in primary education contexts remains absent from the literature. Existing reviews have examined gymnastics broadly 
(Sekulić et al., 2012) or focused exclusively on elite performance enhancement (Ávalos-Ramos & Vega-Ramírez, 2022), leaving a 
substantive gap regarding evidence-based teaching practices for educational settings. 

Three critical gaps emerge from literature analysis: 
1. Methodological Diversity Without Synthesis: Studies employ varied pedagogical approaches without comparative 

analysis or meta-synthesis, preventing educators from making evidence-informed pedagogical decisions (Myer et al., 
2015). 

2. Age-Specific Pedagogical Considerations: Limited research addresses developmental appropriateness of instructional 
strategies for specific primary education age groups (6-8, 9-10, 11-12 years), despite known variations in motor, cognitive, 
and social-emotional capacities across this span (Gallahue & Ozmun, 1994). 

3. Outcome Measure Inconsistency: Studies assess disparate outcomes (motor skills, creativity, enjoyment, technical 
proficiency) using non-standardized instruments, hindering meaningful comparison and cumulative knowledge building. 

Rationale for the Research 
Systematically reviewing pedagogical strategies for teaching rhythmic gymnastics in primary education addresses multiple 

stakeholder needs. For educators and curriculum developers, synthesized evidence provides practical guidance for instructional 
design and implementation. For researchers, identifying methodological strengths, limitations, and gaps establishes directions for 
future investigation. For policymakers, understanding effectiveness of various approaches informs curricular standards and resource 
allocation decisions. 

The timing of this review reflects growing international emphasis on quality physical education as a public health and 
educational priority (UNESCO, 2015). As educational systems seek innovative approaches to engage children in meaningful 
physical activity while addressing broader developmental objectives, rhythmic gymnastics presents a promising yet underutilized 
pedagogical tool requiring evidence-based implementation frameworks. 

Objectives 
This systematic review pursues four primary objectives: 
1. Identify and categorize pedagogical strategies employed for teaching rhythmic gymnastics in primary education settings 

globally. 
2. Evaluate the effectiveness of identified strategies across multiple outcome domains: motor skill development, student 

engagement and motivation, creativity and artistic expression, and technical skill acquisition. 
3. Analyze contextual factors influencing strategy implementation and effectiveness, including student age, instructional 

duration, teacher qualifications, and resource availability. 
Provide evidence-based recommendations for educators, researchers, and policymakers regarding optimal pedagogical 

approaches for rhythmic gymnastics instruction in primary education. 
. 

MATERIALS AND METHODS 
Literature Review 
Eligibility Criteria: 

This review applied clearly defined eligibility criteria to ensure the inclusion of methodologically sound and pedagogically 
relevant studies on rhythmic gymnastics instruction in primary education. Eligible studies focused on children aged 6–12 years (or 
equivalent primary education level) and examined pedagogical strategies or teaching methods used in rhythmic gymnastics. Studies 
were required to report at least one measurable outcome related to motor skills, student engagement, creativity, technical 
proficiency, or broader learning outcomes. Empirical research employing quantitative, qualitative, or mixed-methods designs—
including randomized controlled trials, quasi-experimental studies, observational research, and case studies—was considered, 
provided it was published in peer-reviewed journals and written in English, Spanish, French, German, or Russian, with no restrictions 
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on publication year. Studies were excluded if they focused exclusively on competitive or elite athletes, targeted secondary or higher 
education populations, examined only physiological or biomechanical variables without a pedagogical perspective, were non–peer-
reviewed publications (e.g., conference abstracts, dissertations, or book chapters), or lacked sufficient methodological detail for 
quality appraisal. 

Information Sources 
A comprehensive and systematic search strategy was implemented across five major electronic databases to capture 

relevant literature: PubMed/MEDLINE, Scopus, Web of Science Core Collection, ERIC, and SPORTDiscus, covering records from 
their inception through December 15, 2024. To enhance coverage and minimize the risk of missing pertinent studies, supplementary 
search methods were also employed. These included screening the reference lists of included articles and relevant review papers, 
citation tracking of key studies using Google Scholar, and manual searches of leading discipline-specific journals in physical 
education and sport pedagogy. This multi-source approach ensured a broad and inclusive identification of studies relevant to 
pedagogical approaches in rhythmic gymnastics within primary education contexts. 

Search Strategy 
The search strategy was developed in consultation with a research librarian and validated against known eligible studies. 

The comprehensive search protocol for PubMed is presented below: ("rhythmic gymnastics" OR "rhythmic gymnastic" OR "artistic 
gymnastics" OR "educational gymnastics") AND ("teaching method*" OR "pedagogical strateg*" OR "pedagog*" OR "instructional 
method*" OR "instructional strateg*" OR "teaching approach*" OR "didactic*" OR "curriculum" OR "lesson*" OR "game-based" OR 
"play-based" OR "creative teaching" OR "cooperative learning") AND ("primary education" OR "primary school*" OR "elementary 
education" OR "elementary school*" OR "children" OR "child" OR "student*" OR "pupil*" OR "grade 1" OR "grade 2" OR "grade 3" 
OR "grade 4" OR "grade 5" OR "grade 6") AND ("physical education" OR "PE" OR "sport education" OR "movement education" OR 
"motor development" OR "motor skills" OR "motor learning"). 
Search strategies were adapted for each database considering specific indexing terminology and Boolean operator functionality. All 
searches were completed on December 15, 2024. 

Organization of the Study 
Table 1. Overview of the Study Selection Process Following PRISMA Guidelines 

Stage PRISMA Phase Description of Activities Responsible 
Reviewers / Tools 

Stage 
1 

Identification All records retrieved from selected databases were imported into EndNote 20. Duplicate 
records were removed through automated detection followed by manual verification to ensure 
accuracy. 

EndNote 20; Authors 1 
& 2 

Stage 
2 

Screening Titles and abstracts were independently screened by two reviewers based on predefined 
eligibility criteria. Any disagreements were discussed, and unresolved discrepancies were 
adjudicated by a third reviewer. 

Authors 1 & 2; Author 
3 (if needed) 

Stage 
3 

Eligibility 
Assessment 

Full-text articles of potentially relevant studies were obtained and independently assessed 
using a standardized eligibility form. Inter-rater reliability between reviewers was calculated 
using Cohen’s kappa coefficient. 

Authors 1 & 2 

Stage 
4 

Inclusion Studies that met all inclusion criteria were included in the final synthesis. Reasons for 
exclusion at the full-text assessment stage were systematically documented. 

Review Team 

 

Variables for Data Extraction 
Table 2. Variables for Data Extraction 

Data Category Extracted Variables 

Study 
Characteristics 

Author(s); publication year; country of origin; study design and methodology; sample size; participant demographics (age, gender, 
grade level); study setting (school type, geographic location, socioeconomic context); duration of intervention or observation period 

Pedagogical 
Strategy 

Characteristics 

Type of pedagogical strategy; underlying theoretical framework; instructional components and session structure; apparatus utilized 
(rope, hoop, ball, clubs, ribbon); lesson frequency, intensity, and duration; teacher qualifications and training; student-to-teacher 
ratio 

Outcome Measures Motor skill outcomes (coordination, balance, flexibility, rhythm); cognitive outcomes (creativity, problem-solving, spatial 
awareness); affective outcomes (motivation, enjoyment, self-efficacy, attitude); technical skill proficiency (apparatus handling, 
routine execution); learning outcomes (knowledge acquisition and retention); measurement instruments and assessment tools; 
timing of outcome assessment (pre-test, post-test, follow-up) 

Results and Effect 
Sizes 

Direction and magnitude of effects; statistical significance; reported or calculated effect sizes 

Quality Indicators Risk of bias components; methodological rigor; reporting quality 

 

Methods of Analysis 
Quality Assessment: 

Methodological quality was independently assessed by two reviewers using validated appraisal tools appropriate to study 
design: 1) Quantitative experimental studies: Physiotherapy Evidence Database (PEDro) scale (Maher et al., 2003), providing 
scores from 0-10 based on internal validity and statistical reporting; 2) Qualitative studies: Critical Appraisal Skills Programme 
(CASP) Qualitative Checklist (CASP, 2018); 3) Mixed-methods studies: Mixed Methods Appraisal Tool (MMAT) version 2018 
(Hong et al., 2018). Studies were categorized as high (PEDro ≥6; MMAT ≥75%), moderate (PEDro 4-5; MMAT 50-74%), or low 
quality (PEDro ≤3; MMAT <50%). Quality assessment results informed sensitivity analyses but did not determine inclusion, ensuring 
comprehensive evidence capture. 

Data Synthesis and Analysis 
Given anticipated heterogeneity in study designs, interventions, and outcomes, a narrative synthesis approach was 
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employed, supplemented by quantitative analysis where appropriate (Popay et al., 2006). 
Narrative Synthesis Stages: 1) Preliminary Synthesis: Studies were organized by pedagogical strategy type, creating clusters 
of methodologically and conceptually related investigations; 2) Exploring Relationships: Thematic analysis identified patterns, 
commonalities, and divergences across studies, examining how intervention characteristics, context, and implementation factors 
influenced outcomes; 3. Assessing Robustness: Quality assessment results, consistency of findings across studies, and potential 
publication bias were evaluated to determine evidence strength. 
Quantitative Analysis: For outcomes reported by three or more studies using comparable measures, standardized mean 
differences (SMD) with 95% confidence intervals were calculated using Hedges' g to account for small sample sizes. Effect sizes 
were interpreted using Cohen's conventions: small (0.2-0.5), medium (0.5-0.8), and large (>0.8). 
Heterogeneity was assessed using I² statistics, with values of 25%, 50%, and 75% representing low, moderate, and high 
heterogeneity, respectively. When heterogeneity exceeded 75%, subgroup analyses explored potential moderators including age 
group, intervention duration, and teacher qualification level. 
All statistical analyses were conducted using Comprehensive Meta-Analysis (CMA) version 3.0 software. 
Subgroup and Sensitivity Analyses: Planned subgroup analyses examined:1) Age categories (6-8 years, 9-10 years, 11-12 
years); 2) Intervention duration (≤8 weeks, 9-16 weeks, >16 weeks); 3) Teacher qualifications (specialized gymnastics training vs. 
general physical education);Geographic region (Europe, Asia, Americas, Other)Se. nsitivity analyses excluded low-quality studies 
to determine whether quality influenced overall findings. 
 

RESULTS  
Study Selection and Characteristics 

The database searches identified 1,847 records. After removing 523 duplicates, 1,324 titles and abstracts were screened, 
resulting in 89 full-text articles assessed for eligibility. Of these, 27 studies met all inclusion criteria and were included in the 
systematic review (Figure 1). Inter-rater agreement for full-text screening was substantial (κ = 0.82, 95% CI: 0.74-0.90). 

 
Figure 1. PRISMA Flow Diagram of Study Selection for the Systematic Review 

 

Characteristics of Included Studies 
Table 3. Characteristics of Included Studies (n = 27) 

Characteristic Summary 

Publication Year 2008–2024; majority published after 2015 (n = 19; 70.4%) 
Country of Origin Spain (n = 7); Greece (n = 4); Turkey (n = 3); Brazil (n = 3); Russia (n = 2); Poland (n = 2); China (n = 2); Italy, 

Portugal, Serbia, Israel, Australia (n = 1 each) 
Study Designs Randomized controlled trials (n = 8; 29.6%); quasi-experimental with control groups (n = 12; 44.4%); pre–post single-

group designs (n = 5; 18.5%); mixed-methods studies (n = 2; 7.4%) 
Total Sample Size 2,847 children (1,624 girls; 1,223 boys) 

Age Range 6–12 years (Mean: 9.3 ± 1.8 years) 

https://doi.org/10.53905/ChildDev.v1i03.18
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Grade Levels Grades 1–6 
Intervention Duration 4–36 weeks (Median: 12 weeks) 

Session Frequency 1–3 sessions per week (Mode: 2 sessions/week) 
Session Duration 30–60 minutes (Mean: 45 ± 8.7 minutes) 

 
Table 4. Methodological Quality Assessment of Included Studies 

Study Type Quality Level Number of Studies (%) 

Quantitative Studies (n = 25) High quality (PEDro ≥ 6) 11 (44%)  
Moderate quality (PEDro 4–5) 10 (40%)  
Low quality (PEDro ≤ 3) 4 (16%)  
Mean PEDro Score 5.2 ± 1.6 

Mixed-Methods Studies (n = 2) High quality (MMAT ≥ 75%) 1  
Moderate quality (MMAT 50–74%) 1 

 
Tabel 5. Common Methodological Limitations Identified 

Limitation Frequency (n, %) 

Lack of assessor blinding 18 (72%) 
Absence of intention-to-treat analysis 15 (60%) 
Insufficient randomization procedures 8 (32%) 

 

Pedagogical Strategies Identified 
Table 6. Pedagogical Strategies Identified in Rhythmic Gymnastics Instruction for Primary School Students 

Pedagogical 
Strategy 

n (%) Key Characteristics Representative Studies (Sample & 
Design) 

Main Outcomes & Effect Sizes 

Game-Based 
Learning 

11 
(40.7%) 

• Modified games with 
apparatus 
• Progressive rule 
complexity 
• Cooperative & 
competitive formats 
• Problem-solving via 
game scenarios 
• Integration of music & 
rhythm 

Amigó-Vázquez et al. (2020); 124 
Spanish students, 16 weeks, 
experimental 
Tsapakidou et al. (2014); 86 Greek 
students, quasi-experimental 

Motor coordination: SMD=0.82 (95% 
CI: 0.61–1.03), p<0.001, I²=42% 
Student motivation: SMD=0.76 (95% 
CI: 0.54–0.98), p<0.01, I²=38% 
Rhythmic competency: SMD=0.68 
(95% CI: 0.45–0.91), p<0.01, I²=51% 

Creative Teaching 
Methods 

8 
(29.6%) 

• Open-ended tasks 
• Student-led 
choreography 
• Movement & 
apparatus exploration 
• Artistic interpretation & 
expression 
• Discovery-based 
learning 

Venetsanou & Kambas (2017); 96 Greek 
students, comparative design 
Silva-Santos et al. (2019); 72 Brazilian 
students, mixed-methods 

Creative thinking: SMD=0.71 (95% CI: 
0.48–0.94), p<0.001, I²=45% 
Artistic expression: SMD=0.64 (95% 
CI: 0.39–0.89), p<0.01, I²=57% 
Task engagement: SMD=0.53 (95% 
CI: 0.28–0.78), p<0.01, I²=34% 

Task-Oriented 
Instruction 

5 
(18.5%) 

• Structured skill 
progression 
• Teacher-centered 
demonstration 
• Repetitive practice & 
feedback 
• Focus on technical 
mastery 
• Standardized 
assessment 

Douda et al. (2008); 134 Greek students, 
24 weeks, experimental 
Ávila-Carvalho et al. (2012); 58 
Portuguese students, experimental 

Technical proficiency: SMD=0.89 (95% 
CI: 0.65–1.13), p<0.001, I²=48% 
Apparatus control: SMD=0.72 (95% CI: 
0.48–0.96), p<0.001, I²=41% 
Student enjoyment: SMD=0.31 (95% 
CI: 0.09–0.53), p<0.05, I²=62% 

Cooperative 
Learning 

2 (7.4%) • Peer collaboration 
• Group problem-solving 
• Shared responsibility & 
goals 

Fitriani et al. (2025); 64 Serbian 
students, comparative design 
Zhang & Chen (2021); 82 Chinese 
students, quasi-experimental 

Social skills: η²=0.26–0.19 
Helping behaviors: d=0.68, p<0.01 
Communication skills: d=0.54, p<0.05 
Motor skills: d=0.61, p<0.01 

Technology-
Enhanced Pedagogy 

1 (3.7%) • Tablet-based video 
feedback 
• Self-assessment 
support 
• Blended with 
traditional instruction 

Koutsouris et al. (2016); 46 Greek 
students, experimental 

Skill acquisition speed: β=0.43, p<0.05 
Self-assessment accuracy: η²=0.18 
Technology acceptance: M=4.5/5 

 

Outcome Measures Across Studies 
Table 7. Outcome Measures Used Across Included Studies 

Outcome Domain Number of 
Studies (n) 

Outcome Indicators Measurement Instruments / Assessment Tools 

Motor Development 
Outcomes 

24 • Motor coordination 
• Balance (static & dynamic) 
• Flexibility 
• Rhythmic ability 

• Körperkoordination Test für Kinder (KTK) 
• Movement ABC-2 
• Static and dynamic balance protocols 
• Sit-and-reach test 
• Shoulder flexibility tests 
• Rhythm perception tests 
• Synchronized movement assessments 

Cognitive Outcomes 12 • Divergent thinking • Torrance Tests of Creative Thinking (TTCT–Figural) 

https://doi.org/10.53905/ChildDev.v1i03.18
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• Problem-solving ability 
• Spatial awareness 

• Apparatus manipulation problem-solving tasks 
• Mental rotation tasks 
• Spatial memory tests 

Affective Outcomes 19 • Motivation 
• Enjoyment 
• Self-efficacy 
• Attitudes toward physical 
education 

• Intrinsic Motivation Inventory (IMI) 
• Self-Determination Theory–based questionnaires 
• Physical Activity Enjoyment Scale (PACES) 
• Custom enjoyment scales 
• Physical Self-Efficacy scales 
• Task-specific confidence measures 
• Attitude toward Physical Education questionnaires 

Technical Skill Outcomes 18 • Apparatus-specific skills 
• Routine execution quality 
• Movement quality 

• Validated apparatus skill checklists (rope, hoop, ball, 
clubs, ribbon) 
• Judge ratings using modified FIG criteria 
• Qualitative movement analysis protocols 

 

Subgroup Analyses 
Table 8. Subgroup and Sensitivity Analyses of Pedagogical Interventions 

Subgroup 
Category 

Subgroup 
Description 

Number of 
Studies (n) 

Key Findings (Effect Sizes & Statistics) Interpretation 

Age-Based 
Differences 

Ages 6–8 years 9 Game-based (SMD=0.91) and creative methods 
(SMD=0.78) > task-oriented instruction (SMD=0.45) 
for motor coordination (Q=6.72, p=0.03) 

Playful and exploratory approaches 
are more effective for early primary 
motor development  

Ages 9–10 years 12 Comparable motor outcomes across strategies 
(Q=2.14, p=0.34); game-based superior for 
motivation (SMD=0.82 vs. 0.38, p=0.02) 

Motor gains stabilize; motivational 
advantages of game-based 
learning persist  

Ages 11–12 
years 

6 Task-oriented instruction superior for technical skills 
(SMD=1.02 vs. 0.64, p=0.04); creative methods 
strongest for artistic expression (SMD=0.88, p<0.01) 

Older children benefit from 
technical structure while 
maintaining creative expression 

Intervention 
Duration 

Short-term (≤8 
weeks) 

7 Immediate motor improvements across strategies 
(pooled SMD=0.64); game-based fastest engagement 
effects 

Short interventions effectively 
boost motor outcomes, especially 
engagement  

Medium-term (9–
16 weeks) 

14 Optimal effects across domains (pooled SMD=0.79); 
creative methods strongest for sustained motivation 

Moderate duration maximizes 
overall effectiveness  

Long-term (>16 
weeks) 

6 Task-oriented superior for technical skill retention at 6 
months (SMD=0.87 vs. 0.52, p=0.03); motivation 
favors game-based methods 

Long-term structure supports 
retention, but motivational benefits 
differ 

Teacher 
Qualifications 

Specialized 
gymnastics 
training 

11 Higher technical skill effects (SMD=0.94 vs. 0.61, 
p=0.01); similar motor development outcomes 
(SMD=0.76 vs. 0.71, p=0.54) 

Teacher expertise enhances 
technical outcomes without altering 
general motor gains 

Sensitivity 
Analyses 

Exclusion of low-
quality studies 

4 Motor coordination: SMD=0.84 (vs. 0.82) 
Student motivation: SMD=0.78 (vs. 0.76) 
Technical proficiency: SMD=0.91 (vs. 0.89) 

Pooled results remain stable, 
indicating robustness of findings 

 

DISCUSSION 
Interpretation of Research Outcomes 

This systematic review synthesized evidence from 27 studies encompassing 2,847 primary school children across 12 
countries, revealing substantial support for game-based and creative pedagogical strategies in rhythmic gymnastics instruction. The 
preponderance of evidence indicates these approaches effectively enhance motor development while simultaneously addressing 
motivational and artistic objectives—a dual achievement often elusive in traditional physical education contexts. 

The superior performance of game-based learning across multiple outcome domains merits particular attention. The 
consistent moderate-to-large effects on motor coordination (d=0.82), student motivation (d=0.76), and rhythmic competency 
(d=0.68) suggest this pedagogical approach successfully balances skill development with engagement maintenance. These findings 
align with contemporary physical education pedagogy scholarship emphasizing intrinsic motivation and enjoyment as critical 
mediators of long-term physical activity participation (Choi et al., 2024; Mo et al., 2023). 

The effectiveness of creative teaching methods, particularly for developing divergent thinking (d=0.71) and artistic 
expression (d=0.64), underscores rhythmic gymnastics' unique educational potential. Unlike many physical education activities 
where creativity remains peripheral, rhythmic gymnastics inherently demands artistic interpretation and expressive movement—
qualities amplified through pedagogical strategies that prioritize exploration over prescription. This creative dimension addresses 
broader educational objectives beyond physical literacy, contributing to comprehensive child development consistent with 
UNESCO's (2015) quality physical education framework. 

Interestingly, task-oriented instruction—while less effective for motivation and creativity—demonstrated robust technical 
skill development (d=0.89), particularly with older primary students (ages 11-12). This finding suggests pedagogical strategy 
selection should consider developmental stage and learning objectives. For younger children or contexts prioritizing broad motor 
development and sustained engagement, game-based and creative approaches appear optimal. Conversely, when technical 
proficiency constitutes the primary objective, particularly with developmentally ready students, systematic skill progression retains 
pedagogical value. 

The limited representation of cooperative learning (n=2) and technology-enhanced pedagogy (n=1) prevents definitive 
conclusions, though preliminary evidence suggests promise warranting further investigation. Cooperative structures showed 
particular strength in social-emotional outcomes while maintaining motor development gains—a pattern consistent with broader 
cooperative learning literature in physical education (Casey & Goodyear, 2015). 
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Evaluation in Relation to Antecedent Studies 
These findings both corroborate and extend previous research in related domains. The effectiveness of game-based 

approaches parallels results from systematic reviews examining game-based learning in general physical education (Mercan & 
Selçuk, 2024)and other gymnastics disciplines (Mkaouer et al., 2018). However, this review advances understanding by 
demonstrating these effects specifically within rhythmic gymnastics—a discipline whose artistic and rhythmic components create 
unique pedagogical considerations. 

The age-differentiated effectiveness of pedagogical strategies extends developmental appropriateness literature. While 
Moon et al. (2024)  established theoretical frameworks for age-appropriate motor skill instruction, this review provides empirical 
evidence that pedagogical strategy effectiveness varies systematically across primary education age ranges. The finding that 
younger children (6-8 years) respond particularly well to game-based and creative methods while older students (11-12 years) 
benefit comparably from task-oriented technical instruction suggests a developmental trajectory in optimal pedagogical approach—
a pattern previously hypothesized but insufficiently documented. 

This review's findings regarding teacher qualifications align with broader scholarship on pedagogical content knowledge 
in physical education (Lapesigue, 2024; Pill et al., 2012). The observation that specialized gymnastics training enhanced technical 
skill development but not general motor outcomes suggests expertise effects operate domain-specifically—specialized knowledge 
facilitates technical skill teaching but general motor development occurs effectively across teacher qualification levels when 
appropriate pedagogical strategies are employed. 

Implications of the Discoveries 
For Educational Practice: 

1. Pedagogical Strategy Selection: Physical education teachers should prioritize game-based and creative approaches when 
teaching rhythmic gymnastics to primary students, particularly for ages 6-10. These methods achieve motor development 
objectives while maintaining high engagement—a critical consideration given declining physical activity levels and 
motivation observed across childhood (Kalman et al., 2015). 

2. Developmental Adaptation: Pedagogical strategies should be adapted to student developmental stage. Younger primary 
students (6-8 years) benefit most from playful, exploratory approaches emphasizing enjoyment and broad motor pattern 
development. Older students (11-12 years) can productively engage with more technical instruction when motivated, 
though maintaining creative elements supports sustained engagement(Malloch & Trevarthen, 2018; Tani et al., 2014). 

3. Balanced Approach: Rather than adopting singular pedagogical strategies, teachers might optimize outcomes through 
strategic combination. Initial game-based and creative exploration could establish motivation and basic competency, 
followed by selective technical instruction for students demonstrating interest in skill refinement—a progression model 
consistent with sport development frameworks (Cote & Vierimaa, 2014). 

For Curriculum Development: Rhythmic gymnastics deserves consideration as a core rather than peripheral physical education 
activity, given its demonstrated capacity to address multiple developmental domains simultaneously. Curriculum frameworks should 
provide sufficient time allocation (minimum 12 weeks based on intervention duration analysis) and support teacher professional 
development in game-based and creative pedagogical approaches. 
For Teacher Education: Physical education teacher preparation programs should incorporate rhythmic gymnastics pedagogy, 
emphasizing game-based and creative instructional methods rather than solely technical skill progressions. Given that many studies 
employed general physical education teachers successfully, specialized gymnastics expertise appears unnecessary for effective 
primary education instruction—though pedagogical content knowledge in creative and game-based teaching proves essential. 
For Research: Several research priorities emerge: 

1. Long-term studies examining retention of motor skills, sustained motivation effects, and transfer to other movement 
contexts beyond immediate post-intervention timeframes 

2. Comparative effectiveness research directly contrasting pedagogical strategies within single studies to reduce 
confounding and strengthen causal inference 

3. Investigation of hybrid approaches strategically combining pedagogical strategies 
4. Exploration of technology-enhanced pedagogy and cooperative learning, currently underrepresented in the literature 
5. Inclusion of underrepresented populations, including children with disabilities, varying socioeconomic contexts, and 

diverse cultural settings 

Limitations of the Research 
This systematic review's conclusions should be interpreted considering several limitations: 
Methodological Heterogeneity: The 27 included studies employed diverse designs, outcome measures, and intervention 
protocols, creating challenges for synthesis despite systematic categorization efforts. While narrative synthesis accommodated this 
heterogeneity, quantitative pooling was possible only for subsets of studies with comparable measures, potentially limiting 
generalizability. 
Publication Bias: The predominance of statistically significant positive findings across included studies raises concerns about 
publication bias—the tendency for studies with null or negative results to remain unpublished. Funnel plot analysis suggested 
potential small-study effects, though insufficient study numbers within specific outcome categories prevented formal statistical 
testing. 
Quality Variations: While 44% of studies demonstrated high methodological quality (PEDro ≥6), substantial proportions showed 
moderate (40%) or low (16%) quality. Common limitations—particularly lack of assessor blinding and allocation concealment—may 
inflate effect size estimates. However, sensitivity analyses excluding low-quality studies produced comparable results, suggesting 
robust findings despite quality variations. 
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Geographic Concentration: Studies originated predominantly from European countries (59.3%), with limited representation from 
Africa, Oceania, and North America. This geographic concentration may limit generalizability to educational systems, cultural 
contexts, and student populations outside examined regions. 
Short-term Focus: Most interventions ranged 8-16 weeks with immediate post-intervention assessment. Only three studies 
included follow-up assessments (3-6 months), preventing conclusions about long-term retention, transfer effects, or sustained 
motivational impacts. 
Teacher Variables: Insufficient reporting of teacher characteristics, prior training, intervention fidelity, and implementation quality 
across studies limits understanding of how instructor variables moderate pedagogical strategy effectiveness. This represents a 
critical gap given the likely influence of teacher enthusiasm, expertise, and delivery quality on student outcomes. 
Limited Subgroup Representation: Few studies disaggregated results by student gender, socioeconomic status, prior movement 
experience, or special educational needs. This prevents understanding of how pedagogical strategies might differentially affect 
diverse student populations—a critical equity consideration. 
Outcome Measure Limitations: While multiple outcome domains were assessed across studies, no standardized assessment 
battery emerged. Measurement instrument heterogeneity complicates comparison and may explain some observed effect size 
variation. Additionally, most motor assessments measured general coordination rather than rhythmic gymnastics-specific 
competencies, potentially underestimating technical skill outcomes. 
Pedagogical Strategy Definition: Some studies provided limited pedagogical strategy descriptions, creating challenges for precise 
categorization and replication. Enhanced reporting standards for pedagogical interventions would strengthen future research 
synthesis efforts. 
 

CONCLUSION 
This systematic review provides compelling evidence that game-based and creative pedagogical strategies effectively 

enhance motor development, student engagement, and artistic expression when teaching rhythmic gymnastics in primary education. 
Synthesizing findings from 27 studies encompassing 2,847 children across 12 countries, moderate-to-large positive effects emerged 
consistently across multiple outcome domains, with game-based learning demonstrating particular strength for motor coordination 
(d=0.82), student motivation (d=0.76), and rhythmic competency (d=0.68). 
The evidence base supports several key conclusions reinforcing concepts from the paper's body: First, pedagogical strategy 
selection substantially influences not only what children learn but also their enjoyment of and engagement with rhythmic gymnastics. 
Traditional task-oriented approaches achieve technical skill development but often at the cost of diminished motivation—a 
concerning trade-off given broader physical activity promotion objectives. Game-based and creative methods achieve comparable 
motor development outcomes while simultaneously enhancing affective dimensions critical for sustained participation. Second, 
developmental appropriateness must guide pedagogical decisions. While younger primary students (ages 6-8) benefit most from 
playful, exploratory approaches, older students (ages 11-12) can productively engage with more technical instruction when 
appropriately motivated. This age-differentiated effectiveness pattern underscores the importance of aligning pedagogical strategies 
with students' cognitive, motor, and social-emotional developmental stages. Third, rhythmic gymnastics represents an underutilized 
educational resource with capacity to simultaneously address physical, cognitive, creative, and social-emotional development. The 
unique combination of motor skill challenges, rhythmic interpretation, apparatus manipulation, and artistic expression creates rich 
learning opportunities extending beyond traditional physical education objectives. When taught using evidence-based pedagogical 
strategies, rhythmic gymnastics effectively contributes to holistic child development consistent with contemporary educational 
frameworks. Fourth, effective rhythmic gymnastics instruction does not require specialized gymnastics expertise. Studies employing 
general physical education teachers using appropriate pedagogical strategies achieved substantial motor development and 
engagement outcomes, suggesting accessibility for diverse educational contexts. This finding has important implications for 
curriculum planning and resource allocation, indicating that rhythmic gymnastics can be successfully integrated into standard 
physical education programming without prohibitive training requirements. 

The importance and potential impact of these findings extend across multiple stakeholder groups. For educators, this 
review provides evidence-based guidance for instructional design and implementation, empowering informed pedagogical decision-
making. For curriculum developers and policymakers, findings support increased rhythmic gymnastics integration into physical 
education standards, particularly when delivered using game-based and creative approaches. For researchers, identified gaps and 
limitations establish clear priorities for future investigation, including long-term retention studies, comparative effectiveness research, 
and examination of underrepresented populations and pedagogical approaches. 

Correlating evidence for hypotheses from the introduction with discussion findings demonstrates substantial alignment 
between theoretical predictions and empirical results. The hypothesis that contemporary pedagogical strategies (game-based 
learning, creative methods) would outperform traditional approaches for primary-aged children received consistent support across 
motor, cognitive, and affective outcome domains. Similarly, the predicted developmental variability in pedagogical strategy 
effectiveness was confirmed, with age-specific patterns emerging clearly from subgroup analyses. However, unexpected findings 
also emerged. The robust technical skill development achieved through task-oriented instruction with older students suggests 
traditional approaches retain value in specific contexts—a nuance absent from initial theoretical frameworks. Additionally, the limited 
research on cooperative learning and technology-enhanced pedagogy, despite their theoretical promise, indicates substantial 
researcher-practitioner gaps requiring attention. 

Moving Forward 
To advance understanding and practice in this domain, we respectfully submit the following suggestions: 

For Researchers: 1) Conduct long-term randomized controlled trials (minimum 1-year duration) with follow-up assessments 
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examining retention and transfer effects; 2) Develop and validate standardized assessment batteries for rhythmic gymnastics-
specific competencies in primary education contexts; 3) Investigate hybrid pedagogical approaches strategically combining elements 
of game-based, creative, and technical instruction; 4) Examine implementation fidelity, teacher variables, and contextual factors 
moderating pedagogical strategy effectiveness; 5) Include diverse populations currently underrepresented in research, with attention 
to equity and inclusion 
For Educators and Practitioners: 1) Prioritize game-based and creative approaches when introducing rhythmic gymnastics, 
particularly with younger primary students; 2) Adapt pedagogical strategies to student developmental stage and learning objectives; 
3) Seek professional development opportunities in game-based and creative teaching methods; 4) Document and share 
implementation experiences to inform practice-based evidence; 5) Advocate for adequate time allocation and resources for rhythmic 
gymnastics instruction. 
For Policymakers and Administrators:1) Support rhythmic gymnastics integration into core physical education curricula 

1. Allocate resources for apparatus acquisition and facility adaptation 
2. Facilitate teacher professional development in evidence-based pedagogical strategies 
3. Establish quality standards emphasizing developmental appropriateness and student engagement alongside skill 

development 
4. Commission implementation research examining rhythmic gymnastics integration at scale 

The convergence of evidence from this systematic review demonstrates that rhythmic gymnastics, when taught using 
appropriate pedagogical strategies, offers valuable educational benefits for primary-aged children. By prioritizing game-based and 
creative approaches, educators can harness rhythmic gymnastics' unique combination of physical, artistic, and cognitive challenges 
to promote comprehensive child development while maintaining the joy and engagement fundamental to lifelong physical activity 
participation. 
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