Research Proposal
The relationship between external training load measured by wearable GPS technology match performance in university-level team sport athletes

Introduction
Advances in sports technology have transformed the way athletic performance is monitored, analysed and optimized. Within team sports, wearable technology such as global positioning systems (GPS) and inertial measurement units (IMUs)  have significantly increased due to the usage of physical demands put on athletes during training and competition. These technologies provide clear objective measures of external workload, including distance covered, high-speed running, accelerations and decelerations. This ultimately resulted in, performance analysts and sport scientists to a much more clear and better understanding of training demands and their relationship to performance outcomes.
The monitoring of training load has become a massively integral part of modern performance analysis, particularly in team sports such as football, rugby, and hockey. Appropriate management of training load is essential not only for enhancing performance but also for reducing the result of injury and overtraining. Although the collection of GPS- derived metrics is now common practice, on the other hand evidence has not fully provided this therefore a debate remains regarding how these data relate directly to match performance outcomes, especially at university and sub-elite levels.
Despite the broad uptake of wearable technologies, practitioners often rely on large datasets without fully understanding of which variables are most meaningful for predicting or explaining performance. Therefore, there is a clear need of reinforcements for research that evaluates the relationship between GPS-derived external load metrics and match performance indicators. This study aims to contribute to this growing area of sports science by investigating how wearable technology data can be used to improve and boost university level athletes by informing them with the use of performance analysis.







Literature review
Wearable technology in sport
Wearable GPS technology has become an increasingly big part of performance monitoring in team sports. According the research Seçkin, Ateş and Seçkin (2023) we can determine that this is true as it is vital to improve performance in sport. Modern devices have shown to typically operate at sampling frequencies of 10-18 Hz and are also capable of capturing detailed locomotor data. Evidence has suggested that these systems provide reliable and truthful measures of movement patterns during training and competition. Also worth noting is metrics such as total distance, high-speed running distance, sprint count, and acceleration load are commonly used to quantify external training load.
Another point is, GPS IMUs embedded within wearable units allow for the measurement of accelerations, decelerations and impacts, providing an increased boost to new and old insight into the mechanical demands of sport. According to Seçkin, Ateş and Seçkin (2023b) we can determine that this is true as being able to monitor training loads and competition loads is important to objectively make the right decision to reduce the risk of injury. These variables are especially significant because in intermittent, high intensity sports where rapid changes velocity is frequent. Collectively, these technologies offer a huge comprehensive overview for a sports analyst on the athlete’s physical workload.














External training load and performance 
External training load refers to the physical work completed by an athlete, independent of their physiological or perceptual response. Previous evidence has suggested that associations between external load variables and performance outcomes, such as technical involvement, match running performance, and tactical roles. This can be seen in, high-speed running distance has been linked to have a more successful performance in wide positions in football, while repeated acceleration ability has been associated with effective pressing and defensive actions. Evidence also suggests that this is true as Helwig et al. (2023) goes on to mention this. 
Furthermore, the monitoring of external training load allows practitioners to better contextualise performance demands across playing a variety of different positions and phases of play. Research consistently shows that external load profiles vary by position in team sports, with wide and attacking players very much exposed of a higher risk due to greater high-speed running and sprint demands, while central and defensive players tend to have a lot more time to relax, therefore change of direction and sprint speed is a lot less compared to attacking players. On the other hand, central and defensive players tend to perform to a higher frequency of accelerations, decelerations, and physical contests. These variations underscore the significance of tailoring training loads to reflect position-specific requirements. By aligning external load metrics with technical and tactical objectives, coaches have a lot clearer path and can get creative with their design of training ideas to accurately replicate match demands, thereby enhancing performance transfer. As a result, incorporating external training-load monitoring into performance analysis offers a much more clear vision and understanding of how physical demands support technical and tactical effectiveness in competitive settings.












Linking GPS data with technical performance
Growing research indicates that GPS data can be used to improve technical analysis by providing contextual information about when and where technical problems occur. Under these conditions, practitioners can understand with improved technical data the actions and how they are influenced by movement specifically in terms of intensity and fatigue, supporting more informed performance analysis. An example of this is position-specific movement profiles can massively help identify the physical demands associated with different tactical roles. Also worth noting is GPS heatmaps and movement trajectories can be used to analyse spatial occupation and furthermore support the tactical evaluation. According to Liang et al. (2025) we can determine that wearable integrated accelerometers, gyroscopes, and magnetometers helped for skill specific feedback during drills.
Studies have attempted to link GPS metrics with technical indicators such as passing accuracy, ball possession and the importance of defensive actions. On the other hand, research remains unclear and inconsistent, and methodological differences make comparisons difficult.  This suggests that furthermore research is required in terms of how GPS-derived physical outputs relate to technical performance indicators within a controlled study design.







Research rationale and research question
Although wearable GPS technology is widely used in sports science, there is very little research examining the application specifically for technical performance analysis. Beyond this, coaches and practitioners often collect increased volumes of GPS data, yet the translation of this information into actionable insights for technical development remains uncertain. Understanding how physical movement patterns relate to technical performance may improve training design, tactical preparation, and player development.
This study is to validate the need to bridge the gap between a physical part of analysis and technical side of analysis in team sports. Through an analysis of relationships between GPS-derived metrics and technical performance, indicators, this research aims specifically to capture practical knowledge to both academic literature and applied sports science.
Research Question 
What is the relationship between GPS-derived physical performance metrics and selected technical performance indicators in team sports athletes during a competitive game?
Aim of the study
The main aim of the study is to research how well GPS tracking data that an athlete is wearing can be used to support technical performance analysis in team sports.
Objectives
· To examine the key areas of physical performance metrics using GPS technology during a competitive game
· To analyse the physical performance metrics and the technical performance metrics using notational analysis
· To identify the relationships wearing the GPS technology for physical metrics and technical performance outcomes
· To assess how useful GPS data is for enhancing technical analysis for sports performance practitioners















Methodology
Research design
This study will implement a quantitative, observational research design. Data will be captured during a competitive game, allowing full examination of a real-world performance demands. A cross-sectional design will be in use to assess the relationship linking physical and technical variables.
Participants
The participants will consist of 20 to 25 male and female university level athletes within team sports (more specially rugby or football players), aged between 18 to 25 years. All participants will be regular members of the team and no risk of injury due to the time of the data collection.
Inclusion criteria:
· Currently playing at university-level competition
· No injury risk for at least four weeks prior to data collection
Exclusion criteria:
· Goalkeepers due to differing physical demands
· Players returning from inury
All participants will provide clear informed consent prior to participation

Equipment
· Wearable GPS units (minimum 10 Hz sampling frequency) worn between shoulder blades using manufacturer-provided vests
· Notational analysis software (sports code or similar)
· Video recording equipment to capture match footage 
· Laptop with statistical analysis software (SPSS or similar).
The technology chosen has been provided due to its clear validity and widespread use across the world in applied sports science environments.






Data collection procedures
Participants will use wear GPS technology unity during 3 competitive matches. Units will be activated 15 minutes prior to kick off ensure everything is clear and correct. At the conclusion of each match, GPS data will be downloaded and processed according to the manufacture’s guidelines. 
In addition to this technical performance data will be captured using video footage and notational analysis. Selected technical indicators include:
· Number of passes completed
· Passing accuracy (%)
· Number of tackles
· Ball possessions
· Shots or shots on target (if applicable)
Each players technical data will be synchronized with their corresponding GPS data.

Ethical considerations
Approval of this will be collected from the university’s ethics committee. Participants taking part in this environment will be informed of the study aims, procedures and also the potential risks. For this assessment and after data will be anonymised, stored securely, and used solely for research purposes.

Data analysis
The descriptive analysis will be used to summarise physical and technical performance variables. Pearsons’s correlation coefficients will be captured to provide a more clear and accurate examination of relationships between GPS-derived metrics (e.g., total distance, high speed running) and technical indicators (e.g., passes completed, tackles). According to Liang et al. (2025) we can determine that this true as results demonstrated statistically and practically significant improvements.
When in the correct moment, multiple regression analysis may be conducted to determine the amount of difference in the physical performance variables and predict technical outcomes also. Statistical significance will be set at p < 0.05.
The approach adopted here is fitting for the identification of relationships between continuous variables as it provides important insight into the strength and direction of these relationships. Therefore, the use of correlation and regression analysis is common within sports performance due to the research aligning well with the study.




Expected outcomes and significance
The research is projected to demonstrate meaningful relationships between certain GPS-derived physical metrics and technical performance indicators. According to Pearson et al. (2024) we can determine that this is true as it mentions that technology is increasingly used in health research to capture individual mobility and contextual and environmental exposures. An example of this is higher high-speed running distances may be related to increased technical contributions by attacking players.  These findings could help positively or negatively support the combination of GPS data into technical analysis processes. Accoding to Pearson et al. (2024) we can determine that this true however it goes on to mention that data vary from study to study making it more challenging.
The results of the study indicate that it may help coaches and sport scientists better interpret GPS data in relation to technical performance, leading to a much more informed training and competitive match preparation strategies. According to Snyder, Maung-Maung and Whitacre (2023) we can determine that is true as the journal suggests that it also adds that coaches may use these finding during a game to monitor fatigue during a game. Another point to this is the research may contribute to new and exciting future studies exploring integrated performance analysis models.





Conclusion
This research proposal outlines a structed investigation into the use of wearable GPS technology for technical performance analysis in team sports. By assessing the connection between physical data and technical performance indicators, the study confirms a relevant and clear gap in the current literature. The selected methodological approach is suitable for the study’s aims, ethical, and it is also feasible within a university sports science context. Lastly, the overall research has the potential to contribute massively towards new or old and valuable insights to both academic research applied sports performance practice.
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