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The LEG program promotes the development of physical activity and fundamental movement skills in preschool children aged 3–6 years: a Delphi study
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Background: Effectively addressing physical inactivity and the delayed development of fundamental movement skills in preschool children aged 3–6 years.

Methods: We assembled an interdisciplinary team of experts to systematically validate the LEG program indicators using the Delphi method. This Delphi study thoroughly and meticulously explored the insights of experts in the field to identify the necessary indicators of the LEG program’s role in promoting the sustainable development of physical activity and fundamental movement skills in preschoolers aged 3–6. Using a 5-point Likert scale and Wilcoxon statistical techniques, this study examines the dynamic consensus among experts and elucidates potential differences in their views.

Results: After three rounds of Delphi surveys, O1, O2, and O3 reached consensus in all three rounds. T5, I5, I14, C11, and C12 disagreed due to disciplinary differences, while C18 and C22 disagreed due to cultural differences. Finally, the LEG program indicators achieved consensus on three objectives, seven tasks, 17 indicators, and 25 content areas. The results of this study strongly convey the experts’ positive perceptions of the LEG program indicators in promoting sustainable development of physical activity and fundamental movement skills in preschoolers aged 3–6 years.

Conclusion: This indicates that the LEG-structured curriculum indicators we developed are scientific and reliable, aligning with the physical and mental development of preschoolers aged 3–6 years. This understanding fosters the in-depth integration of early childhood physical education and preschool education, providing a foundation for enhancing the sustainable development of physical activity and fundamental movement skills among preschoolers aged 3–6 years.
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1 Introduction

Preschool institutions play a crucial role in promoting physical activity among children under 5 years of age. However, these children spend most of their time sedentary (50 to 94%), with only a small portion of their time engaged in low physical activity (5 to 27%) or moderate physical activity (1 to 17%) (1). This level of activity is far below the World Health Organization’s recommendation that children aged 1–4 years require at least 180 min of physical activity of varying intensities per day, while children aged 3–4 years require at least 60 min of moderate to vigorous intensity physical activity (2). Children’s health has become a significant concern in global public health, indicating that there is no time to lose in improving their physical activity levels. POITRAS VJ et al. concluded that physical activity in early childhood is closely related to body composition, cardiorespiratory endurance, bone development, fundamental movement skills, and psychological well-being (3). Moreover, physical inactivity in children may increase the risk of heart disease, hypertension, and obesity-related illnesses in adulthood (4), which suggests that physical activity has a direct impact on children’s health. Clark et al. believe that preschool children between the ages of 3 and 6 years are in a critical period for developing fundamental movement skills (5, 6) and that mastering these skills during this stage will enable them to adapt flexibly to different sports and environments throughout their lives, enhancing their willingness to participate in physical activity independently.

JONES D et al. demonstrated the correlation between fundamental movement skills and physical activity (7). Robinson et al. argue that children’s fundamental movement skills do not develop naturally but need to be taught, practiced, and reinforced through rational movement patterns (8–10), which shows that children’s mastery of fundamental movement skills must progress through at least the stages of learning movement, practicing movement, and engaging in game activities, requiring a certain level of physical activity as a prerequisite. Wick et al. concluded that participation in systematic, organized, and targeted physical activities is more effective for improving children’s fundamental movement skills than free play (11, 12), highlighting the role of a structured curriculum in enhancing fundamental movement skills and physical activity among preschoolers aged 3–6 years.

Although structured programs such as SKIP, CHAMP, SPARK, and ESPEC have been promoted globally, they do not appear to have successfully addressed the issue of inadequate physical activity levels and the delayed development of fundamental movement skills in preschoolers aged 3–6 years. We believe that a structured curriculum should be developed to foster the simultaneous growth of physical activity and fundamental movement skills in preschool children of the same age. Drawing from physical literacy theory, motor development theory, cognitive development theory, and game staging theory, we aimed to design a LEG program (L = Learning Movement; E = Exercising Movement; G = Game Activity). This structured curriculum is specifically tailored for preschool children aged 3–6 years and is based on optimizing the curriculum model of teaching, exercising, and competing in youth sports to achieve the goal of “enjoying fun, strengthening physical fitness, improving personality, and enhancing the quality of mind.” It consists of five segments: preparatory activities, learning movement(L), exercise movement(E), game activities(G), and relaxation activities, all of which promote increased levels of physical activity and the development of fundamental movement skills in children. Studies have indicated that this model effectively supports quality development in children and youth sports (13) and has demonstrated success in physical form, motor skills, and endurance (14). We found that the optimized model (LEG curriculum prototype) had high participation rates among 3- to 4-year-olds in two public classes focused on physical activity for young children in villages. This leads us to believe that the LEG curriculum model is applicable to preschoolers and highlights the necessity to validate and disseminate the curriculum indicator system.

Therefore, we attempted to develop a curriculum indicator system for the LEG program from an interdisciplinary perspective that combines kinesiology and preschool education. We employed the Delphi method for systematic demonstration to enhance the sustainable development of physical activity and fundamental movement skill levels in preschoolers aged 3–6 years.



2 Materials and methods

In this study, the revisionist Delphi technique was utilized to organize the collection and presentation of relevant information about the area of specialization, with the goal of achieving consensus among experts in the field (15, 16). This qualitative method aims to enable a group of experts to reach an agreement on a specific topic (17, 18). First, the LEG curriculum indicator system was examined separately through group discussions to identify issues, resulting in a strong consensus. Second, an expert panel was formed, and the research process was detailed. Finally, experts were invited to explore the potential contributions of the LEG Curriculum Indicator System to the holistic and sustainable development of preschoolers aged 3–6 years and to seek consensus on the LEG Curriculum Indicator System. Figure 1 illustrates the research framework.
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FIGURE 1
 Research framework for LEG program indicator system.


The LEG program indicator system depicted in Figure 1 is the result of an optimization process based on the existing research framework of structured courses, including SKIP, CHAMP, SPARK, and ESPEC. The letter “O” stands for objective, “T” for task, “I” for indicator, and “C” for content. For example, “T2” associated with the curriculum objective “O1” denotes a specific goal, with I6 related to body mobility skills, I7 to object control skills, I8 to body stability skills, and C1 through C28 covering activities such as running, jumping, racket skills, and kicking a ball, among others, all aimed at achieving objectives at various levels. The current study employed the Delphi method, which involved three rounds of data collection and application. The first phase included preparation, during which new definitions and concepts were validated and reached a consensus. The subsequent phase involved implementation, featuring three visits from experts. The third phase covered data processing and analysis, wherein the collected data were examined through both quantitative and qualitative methods. Finally, the final phase consisted of reporting results and conclusions, which included discussing the findings and deriving conclusions from the study. Figure 2 shows the research process.
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FIGURE 2
 The Delphi research path.



2.1 Preparation phase

This research tool incorporates concepts and content from structured courses such as SPARK, CHAMP, SKIP, and ESPEC to ensure that the subject matter is understood within current scholarship and applied practice. The Delphi method typically requires between 15 and 50 experts (19), and the selection of experts is a crucial measure of the validity of a Delphi study (20), the results of which rely heavily on the subjective insights and perspectives of the panelists (21). The Delphi research approach addresses the healthy and sustainable development of preschoolers aged 3–6 years through an interdisciplinary application of kinesiology and preschool education. The establishment of the research expert panel was carefully designed, with selection criteria favoring scholars and educators with relevant disciplinary backgrounds in kinesiology, preschool education, and research on the future development trends of early childhood physical education programs. Following an in-depth assessment of the candidates’ academic backgrounds and practical experiences, the panel of experts was identified as those with insights into applied research on physical education curricula, fundamental motor skills, and physical activity for preschoolers aged 3–6 years, and the ability to make a substantial contribution to this study. The panel not only possessed in-depth insights into the healthy and sustainable development of 3- to 6-year-old preschoolers but also maintained a multidimensional perspective that ensured the scientific validity of this study through rigorous selection criteria. This rigorous selection process brought together researchers from various regions, organizations, and positions, and the expert profiles are shown in Table 1.



TABLE 1 Summary of experts’ characteristics.
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2.2 Delphi rounds

A Delphi methodology was employed to explore the LEG curriculum indicator system. To achieve this goal, we conducted a structured, iterative group consultation process consisting of three rounds of surveys to determine consensus among experts. In each survey round, we analyzed the experts’ views, listened to their suggestions and feedback, optimized the survey instrument by adding, revising, removing, and incorporating changes, and continuously improved the survey items to enhance scientific rigor and reliability as a research tool. Our approach involved carrying over all questions from each questionnaire round to the next, including previously reached consensus opinions. We defined “agreement” as when more than 75% of researchers rated an opinion with a score of 4 or 5, indicating agreement (16). In each round, the panel of experts had the opportunity to revise their responses, ensuring the stability of their answers and revealing consensus and disagreement regarding the sustainable development of preschoolers’ health, aged 3–6 years until consensus on the research topic was achieved. Due to the interdisciplinary nature of the LEG curriculum indicator system for the healthy and sustainable development of preschoolers, we primarily used closed-ended questions supplemented by open-ended questions. The former generated objective data for quantitative analysis, while the latter allowed for the expression of innovative ideas, enriching the dimensions of the research tool and laying the foundation for its revision.



2.3 Data processing and analysis

The data were analyzed using Excel 2024 and SPSS 29.0 software for descriptive statistics. A 5-point Likert scale was employed to evaluate the data by assigning scores from 1 to 5, ranging from “unimportant” to “very important.” The median and interquartile range (IQR) of each 5-point Likert question response were calculated. We followed the recommendations of Heiko (22) to reach a consensus. In this context, agreement with an item was considered to have been reached when the IQR of the participants’ responses to that item in the round was ≤1. The IQR is typically regarded as a suitable criterion for consensus in 4- or 5-point scales. Based on this criterion, we defined “agreement” with an item in a given round as occurring when the IQR of the participants’ responses was ≤1 and defined “disagreement” otherwise. A statistically significant difference between the rounds was tested. We used the Wilcoxon matched-pairs signed rank test to assess the stability of these responses, which is commonly utilized to evaluate response stability in two consecutive rounds in Delphi studies. According to these criteria, we considered that participants’ responses to an item in two consecutive rounds were stable when the results of the Wilcoxon matched-pairs signed rank test did not indicate a statistically significant difference and deemed them unstable otherwise (16). The survey was concluded when agreement was reached on all items, no new items were identified, and the non-agreed items demonstrated stability over two consecutive rounds.



2.4 Concluding and reporting

Our study is reported in the conclusion and discussion, and the results of this study include all statements and information regarding judgment, consensus, and stability.




3 Results

In the first round of the survey, a total of 23 invitations were sent out, of which 22 participants took part (95.65%). In the second round of the survey, a total of 22 invitations were sent out, of which 21 participants took part (95.45%). In the third round of the survey, a total of 21 invitations were sent out, of which 20 participants took part (95.24%).


3.1 Round one

The first round of the Delphi study collected responses from a panel of experts on the LEG curriculum indicator system, with the results presented in Table 2. The validity and reliability of the research instrument were assessed using Cronbach’s alpha (α = 0.970), which indicated high validity and reliability. In this round, a consensus was reached on 53 indicators. However, the panel objected (<75% agreement) to the following indicators: sense of competition (T5), quality of endurance (I5), daring to take risks (I14), muscular endurance (C12), slide (C18), and throw the ball (C22). The panel also identified redundancies, arguing that I13 (courage to challenge) overlapped with I14 (dare to take risks), I15 (respect for order) with I16 (respect for discipline), I19 (teamwork spirit) with I20 (willingness to cooperate), C15 (skip) with C27(Leap), and C22 (throw the ball) with C23 (throw a ball). Additionally, I18(sense of responsibility) was considered extraneous, and the T4 indicator was noted as missing. Based on these concerns, some modifications were suggested.



TABLE 2 Results of round one of the Delphi study.
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Regarding the quality of endurance (I5) indicator, it was retained because the World Health Organization (WHO) recommends that children aged 1–4 years engage in at least 180 min of physical activity of varying intensities per day, with children aged 3–4 years requiring at least 60 min of moderate-to-vigorous-intensity physical activity (2). Achieving these activity levels requires a certain degree of cardiorespiratory endurance, justifying its inclusion.

As for the slide (C18) and throw the ball (C22) indicators, initial objections were due to a lack of awareness among preschool pedagogy experts regarding the significance of these fundamental movement skills in competitive sports programs. After discussions with the experts, where their importance was explained along with supporting research cases, these indicators were retained for the second round of the Delphi survey.

Based on experts’ suggestions, in the second round of the survey, we incorporated I13 and I14 into daring to challenge (I13), I15 and I16 for respect for order (I15), I19 and I20 into willingness to cooperate (I17), C15 and C27 into skip (C14), and C22 and C23 into throw the ball (C21). Additionally, we removed three irrelevant indicators (T5, C12, and I18) and added emotional mastery (I11), self-recognition (I12), friendly competition (I13), movement instructions (C26), and musical rhythm (C27).



3.2 Round two

This round of research included the experts and topics from the first round of the Delphi study. Cronbach’s alpha coefficient (α = 0.977) indicated the high reliability of the second-round research instruments. The results of this round are shown in Table 3. We added the following indicators: emotional mastery (I11,90.5%), self-recognition (I12,85.7%), friendly competition (I14,90.5%), movement instruction (C26,80.9%), musical rhythms (C27,100%). Additionally, I13 was revised to dare to challenge (85.7%), all of which achieved a strong consensus (≧75%).



TABLE 3 Results of round two of the Delphi study.
[image: Table3]

However, consistency tests for I2, I4, C4, C5, C8, C9, and C19 were found to be non-compliant (IQR≧1) in two consecutive rounds. Based on existing research, the indicators velocity of body movement(C5)and waist and abdominal strength(C9)were removed, while the following indicators were retained: I2(quality of velocity), I4(quality of strength), C4(displacement velocity), C8(upper body strength), and C19(hit the ball). The results of the second-round survey showed that the LEG course indicator system achieved good consistency and stability across two rounds of the Delphi study, resulting in a total of 47 indicators. However, five indicators still require further investigation and validation in the third round.



3.3 Round three

This round of research included experts and topics from the second round of Delphi research. The Cronbach’s alpha coefficient (α = 0.988) indicated the high reliability of the instrument in the third round. The results of the third round of the Delphi study are shown in Table 4. In the third round of the survey, the consistency test for I2, I4, C4, C8, and C19 (≧75%) demonstrated good stability, indicating that the expert panel reached a consensus. The LEG curriculum indicator system achieved good consistency and stability across all three rounds of the Delphi survey, resulting in three objectives, seven tasks, 17 indicators, and 25 content items, with no additional items proposed by the panel. Consequently, the survey was concluded.



TABLE 4 Results of round three of the Delphi study.
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4 Discussion

This study developed a system of LEG curriculum indicators using an interdisciplinary approach to foster the healthy and sustainable development of preschoolers aged 3–6 years. This initiative seeks to address public health challenges associated with inadequate levels of physical activity and delays in fundamental movement skills. The LEG curriculum indicator system has demonstrated considerable consistency and stability following three rounds of surveys, which included three objectives, seven tasks, 17 indicators, and 25 content areas. In the initial round of the survey, the following indicators were not met (i.e., registered below 75%): T5 (competitive awareness), I5 (quality of endurance), I14 (dare to take risks), C12 (muscular endurance), C18 (slide), and C22 (throw the ball). Regarding competitive awareness(T5), kinesiology research has determined that sports participation involves a process of competition and rivalry (23). Moreover, it is evident that participation in sports-related activities not only reinforce motor skills and support social development (24) but also aid in the emotional and behavioral regulation of children (25), establishing it as an optimal educational approach. However, existing research on preschool settings indicates that the outcomes derived from competitions and contests in young children’s play may inadvertently cause psychological harm to vulnerable children.

The analysis concluded that the lack of competition and challenges in outdoor activities make it difficult for young children to achieve moderate, intermediate-high, and high activity levels. Additionally, the emphasis on sports safety and the use of free activities, along with a semi-structured curriculum for outdoor programs, may result in low levels of physical activity and hinder the development of basic motor skills, which aligns with the research of Rosita et al. (26–28).

Regarding the quality of endurance (I5) and muscular endurance (C12), the I5 standard was not met in the first and second rounds of the survey (<75%). This result arises from cognitive differences in the discipline and from research in kinesiology, which considers the quality of endurance a critical component of physical capacity. National studies on the physical fitness of young children emphasize promoting physical endurance to support children’s health (3, 14, 29, 30). Proper development of muscular endurance in young children can enhance the quality of physical activity. However, preschool pedagogical studies have concluded that young children’s physiological development is still incomplete; they are susceptible to fatigue, and developing endurance requires prolonged participation in physical activity, which may lead to safety accidents in sports (31). Therefore, this study acknowledged the physical development patterns of preschool children aged 3–6 years by excluding the muscular endurance indicator (C12) while retaining the endurance (I5) and cardiorespiratory endurance (C11) indicators in the results of the second research round, guaranteeing that children aged 1–4 years require at least 180 min of physical activity of varying intensity per day, while children aged 3–4 years need a minimum of 60 min of moderate to vigorous physical activity.

Regarding the dare to engage in risk-taking (I14), experts in preschool pedagogy assert that young children are incapable of independently achieving self-protection when confronted with hazardous situations. They argue that incorporating risk-taking content into the curriculum may misguide young children’s judgment regarding dangerous scenarios and potentially result in physical and psychological harm due to sports-related accidents; consequently, this indicator has been omitted. In relation to the activities of sliding (C18) and throwing a ball (C22), these activities demonstrate strong reliability and validity across various national assessments as indicators within the Test of Gross Motor Development (TGMD) scale for children aged 3–10 years [32–35]. A consensus for their retention was achieved during the second round of the survey following consultations with experts. The indicators pertaining to the speed of body movement (C5) and lumbar and abdominal strength (C9) have not been thoroughly examined in studies focused on large muscle movements among children aged 3–6 years. They present greater challenges in realization and assessment in relation to the development of large muscle movements in young children. Moreover, the C5 indicator is largely dependent on the degree of innervation of the nervous system relative to the muscles, which poses difficulties in quantification. As a result, indicators C5 and C9 were eliminated in the third round of the Delphi survey. Indicators I2, I4, C4, C8, and C19 have demonstrated relevance in international studies concerning the physical development of young children, thus leading to the decision to retain these five indicators for the third round of the survey (30, 32–36).

After three rounds of Delphi research, the LEG curriculum objectives and content indicator system consisted of three objectives, seven tasks, 17 indicators, and 25 curricular contents. They are essential for promoting the sustainable enhancement of FMS and PA in preschool children aged 3–6 years.



5 Conclusion

The findings of this study suggest that discussing and reaching a consensus from an applied research perspective in kinesiology and preschool education is a complex and meaningful endeavor. This Delphi research consensus may have led to the development of a new model for early childhood physical education curriculum that effectively addresses the lack of physical activity and the delayed development of fundamental movement skills in young children. It also lays a foundation for future empirical research on LEG curricula. The study clearly indicates that there are distinct disciplinary backgrounds and geographic and cultural differences within the interdisciplinary applied research of kinesiology and preschool education. When confronted with such differences, we chose to respect the laws of physical development of preschoolers aged 3–6 years and prioritized safety. We believe that these differences can be gradually narrowed or replaced as applied research progresses. Future studies on outdoor physical activity programs for young children are likely to favor a highly structured curriculum model. The learning movements, exercise movements, and game activities included in this more structured curriculum may be key to achieving sustainable improvements in fundamental movement skills and physical activity among preschool children aged 3–6 years.



6 Limitations

Although the LEG program indicator system aims to promote the healthy and sustainable development of preschool children aged 3–6 years, it has only reached a consensus on three objectives, seven tasks, 17 indicators, and 25 curricular contents. This merely serves as a justification of the LEG program’s objectives and contents, highlighting a notable lack of empirical research concerning the effects of physical abilities, health behaviors, and motor cognition. In the future, we will emphasize researching the impact of LEG programs on preschool children’s physical activity levels and basic motor skills, further substantiating the idea that LEG programs contribute to the ongoing development of preschool children’s physical activity and fundamental movement skills.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author/s.



Ethics statement

The Ethics Review Committee of Chongqing Preschool Education College reviewed and approved this study, assigning it the approval number CPEC [2022]255. All survey participants participated voluntarily and expressed their views independently.



Author contributions

ZS: Conceptualization, Funding acquisition, Writing – original draft, Writing – review & editing. XL: Data curation, Formal analysis, Investigation, Writing – review & editing. XY: Conceptualization, Data curation, Investigation, Writing – review & editing. JF: Investigation, Writing – original draft. JT: Investigation, Supervision, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. The study was supported by the 2023 project of the Science and Technology Research Program of the Chongqing Education Commission in China (No: KJQN202302904) and the Early Childhood Sports and Health Research Centre at Chongqing Preschool Education College (No. 2023KYPT-01).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1521878/full#supplementary-material



References

 1. Martin, NJ. Parent–teacher collaboration is needed to enhance preschoolers’ physical activity: what do we do now? Early Childhood Educ J. (2023) 52:1–9. doi: 10.1007/s10643-023-01576-7

 2. World Health Organization. Guidelines on physical activity, sedentary behaviour and sleep for children under 5 years of age: web annex: evidence profiles. Geneva: World Health Organization (2021).

 3. Poitras, VJ, Gray, CE, Janssen, X, Aubert, S, Carson, V, Faulkner, G , et al. Systematic review of the relationships between sedentary behaviour and health indicators in the early years (0–4 years). BMC Public Health. (2017) 17:17s:868. doi: 10.1186/s12889-017-4849-8 

 4. Tucker, P. The physical activity levels of preschool-aged children: a systematic review. Early Child Res Q. (2008) 23:547–58. doi: 10.1016/j.ecresq.2008.08.005

 5. Jane, E, and Clark, JH. The mountain of motor development: A metaphor In: JE Clark and J Humphrey, editors. Motor Development: Research and Reviews, vol. 2. Reston: NASPE Pulications (2002). 163–90.

 6. Lubans, DR, Morgan, PJ, Cliff, DP, Barnett, LM, and Okely, AD. Fundamental movement skills in children and adolescents: review of associated health benefits. Sports Med. (2010) 40:1019–35. doi: 10.2165/11536850-000000000-00000 

 7. Jones, D, Innerd, A, Giles, EL, and Azevedo, LB. Association between fundamental motor skills and physical activity in the early years: a systematic review and meta-analysis. Journal of sport and health. Science. (2020) 9:542–52. doi: 10.1016/j.jshs.2020.03.001 

 8. Robinson, LE. Effect of a mastery climate motor program on object control skills and perceived physical competence in preschoolers. Res Q Exerc Sport. (2011a) 82:355–9. doi: 10.1080/02701367.2011.10599764 

 9. Robinson, LE. The relationship between perceived physical competence and fundamental motor skills in preschool children. Child Care Health Dev. (2011b) 37:589–96. doi: 10.1111/j.1365-2214.2010.01187.x

 10. Robinson, LE, Webster, EK, Logan, SW, Lucas, WA, and Barber, LT. Teaching practices that promote motor skills in early childhood settings. Early Childhood Educ J. (2012) 40:79–86. doi: 10.1007/s10643-011-0496-3

 11. Wick, K, Leeger-Aschmann, CS, Monn, ND, Radtke, T, Ott, LV, Rebholz, CE , et al. Interventions to promote fundamental movement skills in childcare and kindergarten: a systematic review and meta analysis. Sports Med. (2017) 47:2045–68. doi: 10.1007/s40279-017-0723-1 

 12. Strooband, KF, Rosnay, M, Okely, AD, and Veldman, SL. Systematic review and meta-analyses: motor skill interventions to improve fine motor development in children aged birth to 6 years. J Dev Behav Pediatr. (2020) 41:319–31. doi: 10.1097/DBP.0000000000000779 

 13. Ji, L. Break through the key and promote the high quality development of school physical education in the new era. J TUS. (2022) 37:249–56. doi: 10.13297/j.cnki.issn1005-0000.2022.03.001

 14. Liao, SL. A study on the effect of "teaching, practicing and competing" teaching model to improve junior high school students' interest in physical education and endurance quality, vol. 4. China: Nan Ling Normal University (2024). 3 p.

 15. Sharkey, B, and Sharples, Y. An approach to consensus building using the Delphi technique: developing a learning resource in mental health. Nurse Educ Today. (2001) 21:398–408. doi: 10.1054/nedt.2001.0573 

 16. Denecke, K, May, R, and Romero, OR, LLMHealthGroup. Potential of large language models in health care: Delphi study. J Med Internet Res. (2024) 26:e52399. doi: 10.2196/52399 

 17. Ametepey, SO, Aigbavboa, CO, and Thwala, WD. Assessment of the use of Delphi technique in sustainable infrastructure development research. Proceedings of the Creative Construction Conference, p. 89. (2019).

 18. Habibi, A, Sarafrazi, A, and Izadyar, S. Delphi technique theoretical framework in qualitative research. Int J Eng Sci. (2014) 3:8–13.

 19. Lee, K, Kim, HJ, You, M, Lee, JS, Eun, SJ, Jeong, H , et al. Defining the activities of publicness for Korea's public community hospitals using the Delphi method. Medicine. (2017) 96:e6402. doi: 10.1097/MD.0000000000006402

 20. Aghimien, DO, Aigbavboa, CO, and Oke, AE. Critical success factors for digital partnering of construction organisations: a Delphi study. Eng Constr Archit Manag. (2020) 27:3171–88. doi: 10.1108/ecam-11-2019-0602

 21. Yousuf, MI. The delphi technique. Essays Educ. (2007) 20:8.

 22. Heiko, A, and Vonder, G. Consensus measurement in Delphi studies: review and implications for future quality assurance. Technol Forecast Soc Change. (2012) 79:1525–36. doi: 10.1016/j.techfore.2012.04.013 

 23. Felix, L. Physical activity is not necessary: the notion of sport as unproductive Officialised competitive game. Sport, Ethics Philos. (2022) 16:111–29. doi: 10.1080/17511321.2021.1874044 

 24. Wen, RX, Jiang, GP, and Zhao, PC. Impact of situational sport games on gross movements and social development among children aged 4-5years old. Chin J Sch Health. (2021) 42:1220–4. doi: 10.16835/j.cnki.1000-9817.2021.08.023

 25. Sun, Q. The effects of participating in different competitive games on the emotional regulation behavior of 5-6 year old children: a case study of a kindergarten in Shanghai. China: Shanghai Normal University (2018). 45 p.

 26. Rosita, AA, Juan, HA, Tomás, RA, Yáñez-Sepúlveda, R, Cortés-Roco, G, Arroyo-Jofré, P , et al. Effects of structured and unstructured physical activity on gross motor skills in preschool students to promote sustainability in the physical education classroom. Sustain For. (2023) 15:10167. doi: 10.3390/su151310167 

 27. Kara, KP, Abigail, LM, and Robinson, LE. Early Childhood Educ J. (2017) 45:201–6. doi: 10.1007/s10643-016-0778-x

 28. Patrizia, T, Monika, H, and Håvard, L. Effects of free play and partly structured playground activity on motor competence in preschool children: a pragmatic comparison trial. J Environ Res Public Health. (2022) 19:7652. doi: 10.3390/ijerph19137652

 29. Chen, WY, Austin, HB, Andrew, H, and Mason, S. Health-related physical fitness and physical activity in elementary school students. BMC Public Health. (2018) 18:195. doi: 10.1186/s12889-018-5107-4 

 30. Shih, CK, Yu, JT, Shu, SH, Chen, IF, Schmitt, S, Hung, TM , et al. The relationship of muscular endurance and coordination and dexterity with behavioral and neuroelectric indices of attention in preschool children. Sci Rep. (2022) 12:7059. doi: 10.1038/s41598-022-11161-4 

 31. Liu, X. Physical education for preschoolers, vol. 1. China: Beijing Normal University Press (2014). 36 p.

 32. Barnett, LM, Minto, C, Lander, N, and Hardy, LL. Interrater reliability assessment using the test of gross motor Development-2. J Sci Med Sport. (2014) 17:667–70. doi: 10.1016/j.jsams.2013.09.013

 33. Kim, S, Kim, MJ, Valentini, NC, and Clark, JE. Validity and reliability of the TGMD-2 for South Korean children. J Mot Behav. (2014) 46:351–6. doi: 10.1080/00222895.2014.914886 

 34. Ning, K. Research on the characteristics of large muscle movement development and teaching guidance strategies for young children, vol. 4. China: Beijing University of Sports (2019). 94 p.

 35. Diao, YC, Dong, CX, and Li, J. The establishment of Shanghai normative model of large muscle movement development test. China Sports Sci Technol. (2018) 2:98–104. doi: 10.16470/j.csst.201802013

 36. National Physical Fitness Measurement Standards. State general Administration of Sport of China (SGASC). National Physical Fitness Measurement Standards (2023).


Copyright
 © 2025 Shi, Long, Yang, Fan and Tang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-13-1521878-t003.jpg
Items Agreement or disagreement Scores of 4 or 5 (n = 21), n (%) (n) Scores of 5 (n = 21), n (%) Stal

Objectives (O)

O1.Physical capability Agreement 19.(905) 16(76.2) YES
02 Healthy behaviors Agreement 21(100) 15(71.4) YES
03 Motor cognition Agreement 18 (85.7) 11(52.4) YES
Tasks (T)

T1.Physical fitness Agreement 20(95.2) 16 (81) YES
T2.Motor skills Agreement 17(809) 10(47.6) YES
T3Body health Agreement 20(95.2) 15(71.4) YES
T4.Psychological health Agreement 20(95.2) 16 (81) YES
T5 Rule awareness. Agreement 18 (85.7) 14(66.7) YES
T6 Safety awareness Agreement 20(95.2) 19.(90.5) YES
T7. Teamwork awareness Agreement 20(95.2) 9(429) YES

Indicators (1)

11.Body coordination Agreement 20(95.2) 14/(66.7) YES
12.Quality of velocity igreement 16 (76.2) 8(38.1) YES
13.Balance Agreement 18 (85.7) 14(66.7) YES
14.Quality of strength igreement 16(76.2) 7(33.3) YES
15.Quality of endurance Agreement 14(66.6) 4019) YES
16.Body movement skills Agreement 20(952) 12(57.1) YES
17.0bject control skills Agreement 19.(90.5) 11(52.4) YES

18 Body stability skills Agreement 18 (85.7) 11 (524) YES
19.Physical activity Agreement 21 (100) 14(66.7) YES
110Motor behavior Agreement 18 (85.7) 11(52.4) YES

111 Emotional mastery Agreement 19.(90.5) 13(61.9) N/A
T12self-recognition Agreement 18 (85.7) 10 (47.6) N/A
113.Dare to challenge Agreement 18 (85.7) 14/(66.7) N/A

114 Friendly competition Agreement 19.(90.5) 9(429) N/A

115 Respect for order Agreement 18 (85.7) 16(76.2) YES

116 Self-protection Agreement 20(952) 18 (85.7) YES
117.Willingness to cooperate Agreement 17(809) 7(33.3) NO (0.008)
Contents (C) YES
C1.Hand-eye coordination Agreement 21 (100) 16 (76.2) YES
C2Hand-foot coordination Agreement 21 (100) 12(57.1) YES
C3.Reaction velocity Agreement 19.(90.5) 7(333) YES
C4.Displacement velocity Disagreement 16 (76.2) 9(429) YES
C5.Velocity of body movement Disagreement 15 (71.4) 9(429) NO (0.032)
C6.Dynamic balance Agreement 19.(90.5) 13(61.9) YES

C7 Static balance Agreement 17.(80.9) 10(47.6) YES
C8.Upper body Strength Disagreement 16 (76.2) 8(38.1) YES
C9.Lumbar and abdominal strength igreement 14(66.7) 5(238) YES
C10.Lower body strength Agreement 18 (85.7) 7(333) YES
C11.Cardiorespiratory endurance Agreement 18 (85.7) 8(38.1) YES
Cr2walk Agreement 20(95.2) 17(80.9) YES
Cl3Run Agreement 21 (100) 18 (85.7) NO (002)
Claskip Agreement 21 (100) 18 (85.7) NO (0.005)
C15.Climb Agreement 19.(905) 14/(66.7) YES
C16Straddle Agreement 18 (85.7) 11 (524) YES
C17.5lide Agreement 16 (76.2) 5(23.8) NO (0.039)
C18 Racket the ball Agreement 18 (85.7) 12(57.1) YES

CI9 Hit the ball isagreement 16.(76.2) 8(38.1) YES
C20.Passing and receiving the ball Agreement 17(809) 5(23.8) YES
C21.Throwing the ball Agreement 17(809) 10(47.6) YES
C22.Kick the ball Agreement 18 (85.7) 9(429) YES
C23.Roll Agreement 20(952) 9(429)

C24.Whirl Agreement 18 (85.7) 7(33.3) YES

C25 Hedge Agreement 18 (85.7) 8(38.1) YES

€26 Movement instruction Agreement 17(809) 9(429) N/A

C27.Music rhythm Agreement 21 (100) 13(61.9) N/A





OPS/images/fpubh-13-1521878-t004.jpg
Agreement or disagreement Scores of 4 or 5(n = 20), Scores of 5 ¥ Stability

Objectives (O)

O1.Physical capability Agreement 18 (90) 15(75) YES
02 Healthy behaviors Agreement 19.(95.5) 15.(75) YES
03 Motor cognition Agreement 19.95.5) 11(55) YES
Tasks (T)

T1.Physical fitness Agreement 18 (90) 17(85) YES
T2.Motor skills Agreement 17(85) 10(50) YES
T3Body health Agreement 19.955) 15(75) YES
T4 Psychological health Agreement 18 (90) 15.(75) YES
T5 Rule awareness. Agreement 18 (90) 14(70) YES
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11.Body coordination Agreement 19(95.5) 14(70) YES
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(C2.Hand-foot coordination Agreement 19(95.5) 12 (60) YES
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C8.Lower body strength Agreement 17(85) 7(35) YES
C9.Cardiorespiratory endurance Agreement 18 (90) 8(40) YES
C10.Walk Agreement 19(955) 17(85) YES
C11.Run Agreement 19(95.5) 17(85) YES
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Cl15.8lide Agreement 17 (85) 5(25) YES
C16.Racket the ball Agreement 18 (90) 12(60) YES
C17.Hit the ball Agreement 18 (90) 8(40) YES
C18.Passing and receiving the ball Agreement 18 (90) 9(43) YES
C19:Throwing the ball Agreement 18 (90) 10(50) YES
C20.Kick the ball Agreement 17(83) 9(43) YES
C21.Roll Agreement 19(95.5) 9(45) YES
C22.Whirl Agreement 18 (90) 8(40) YES
C23.Hedge Agreement 18.(90) 8(40) YES
C24.Motor instruction Agreement 18 (90) 9(45) YES

C25Music thythm Agreement 19.95.5) 12(60) YES





OPS/images/fpubh-13-1521878-t001.jpg
Characteristics

Round 1 (n = 22), n (95.65%)

Round 2 (n = 21), n (95.45%)

Round 3 (n = 20), n (95.24%)
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