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Innovative Rugby Kicking Tee with Embedded Microchip for Ball Flight Tracking

Rugby is played by two teams of 15 over 80 minutes, aiming to carry the ball across the opponents' try line and ground it for a try worth 5 points Play continues even after tackles, and kicking is the only way to advance the ball forward. After a try, the scoring team can kick for 2 extra points. This is called a conversion. (USA Rugby, 2023) Within this sport, some professional players wear GPS trackers to have quantative data to examine after their game’s performance, however one part of the game that does not have a lot or any ways to quantify performic related data is the conversion. Players and coaches will instead rely on observation to assess the conversion which can be inaccurate and subjective. (Brightwheel, 2024) For these reasons, the need of an objective and accurate way to record kicking statistics is an imperative development. A kick tracking kicking tee (like the Toptracer technology in golf) embedded with sensors and GPS technology is the proposed innovation. This assessment details the reasoning, justification, goals, and approach for measuring the effectiveness and practicality of this innovation.

Rationale & justification
Technology has revolutionized performance analysis and training methods in sports. In rugby, various technological tools such as GPS vests, motion sensors, and data analytics platforms are used to track player movements, manage workload, and assess performance. (Mitchell et al., 2017) However, there is still a lack of dedicated technology to place kicking in rugby with performance improvement aims. 
Ball (2011) suggests that place kicking is heavily reliant on technical movements, including the placement of the foot, the angle the ball is strook at, and following-through the ball. Coaches and players alike, often collaborate to review video footage post action to identify any flaws or gaps in the kicking process. This process is often time consuming and subjective to opinion. A kick tracking tee offers objective quantitive and instant feedback that helps players to identify the strengths and weaknesses in their kicking routine and make immediate corrections, which in turn enhances skill development, and reduces time spent analysing. 
The tracking kicking tee offers real-time, instant performance driven data. Real-time data analysis offers coaches immediate insights into player performance, team strategies, and game dynamics. This enables rapid, informed decisions to be made. (SportingBounce, 2025) In relation to conversion kicking, real-time data allows for targeted coaching interventions due to the instant feedback nature of it enabling for technique adjustment during real-time training or games. Moreover, data-driven insights help coaches in the strategizing portion of the game preparation phase by identifying patterns and optimizing kicking strategies. Real-time data also allows coaches to track the force and frequency of kicks to help in managing players workload that can help with reducing workload and avoid injuries due to overuse. 
Sports technology has become a growing market with a market size value of USD 22, 970.4 million. (GVR, no date) Comparable products, like the Adidas miCoach Smart Ball and the Wilson X Connected Football, have achieved commercial success by providing real-time performance data. (Higgins et al., 2017) A kicking-training tee could become a valuable tool that could be used by rugby plyers, coaches, and scouts for them to enhance player performance and analysis and talent identification. 
Wearable technology and performance tracking tools, which were once exclusive to professional teams, are now reaching the grassroots level, where advanced analytics have been scarce. Affordable devices like GPS trackers and motion sensors enable amateur athletes to track vital performance metrics such as speed, strength, and technique. These technologies improve training efficiency and facilitate focused development, such as enhancing rugby kicking accuracy. By making real-time performance data more accessible, these tools help equalize opportunities for skill development across all levels of competition (Higgins et al., 2017; Mitchell et al., 2017).

Objectives 
The primary objectives of this assessment are to evaluate various aspects of the tee’s performance and its potential impact on players. First, the accuracy and reliability of the tee’s sensor data will be assessed by comparing it to external measurement tools, such as radar and video analysis. Additionally, the plan aims to determine whether the tee improves kicking accuracy and consistency over time, thus evaluating its impact on players’ kicking performance. User experience will also be examined, focusing on the tee’s ease of use, durability, and suitability for training environments. The application of data will be assessed to understand how effectively coaches and players can interpret and use the information for skill improvement. Finally, the assessment will analyse the tee’s production costs, potential retail pricing, and consumer interest to evaluate its market viability.

Methodology
Participants and Sample Size
The study will involve 30 players, divided into two groups: 15 professional players and 15 amateur players. This mix ensures a diverse range of performance data, providing insights into the tee’s effectiveness across different skill levels.
Assessment Phases
Phase 1: Technical Validation
· Objective: To determine the tee’s accuracy and reliability.
· Method: Controlled tests will be conducted where tee data is compared with external measurement tools, such as radar and video analysis. Data from the tee will be measured against these tools to assess accuracy.
· Metrics: The margin of error between the tee data and external tools will be recorded, along with the consistency and repeatability of the data across multiple kicks.
Phase 2: Performance Assessment
· Objective: To measure improvements in kicking accuracy and consistency.
· Method: A baseline test of 50 kicks will be conducted without the tee. Following a four-week training period using the tee, participants will take a post-training test with another 50 kicks.
· Metrics: Kicking accuracy will be measured by the percentage of successful kicks. Consistency of launch angles, ball speed, spin rate, and flight stability will also be evaluated.
Phase 3: User Experience Evaluation
· Objective: To assess the practicality, usability, and reliability of the tee.
· Method: Surveys will be distributed to participants and coaches to gather quantitative data, alongside focus groups for qualitative insights into the user experience.
· Metrics: The ease of use will be evaluated through Likert scale ratings, while durability and reliability will be assessed through feedback. Willingness to adopt the tee for regular use will also be measured.
Phase 4: Cost and Market Analysis
· Objective: To assess the commercial potential of the product.
· Method: Production cost estimation will be conducted, followed by a comparison with existing sports technology products. Feedback will be gathered from potential consumers, including coaches, players, and clubs.
· Metrics: Estimated production and retail costs will be calculated, alongside potential market demand and adoption rate.
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This project strives to bring data-driven

insights to kicking practice, making skill

development smarter, more precise, and
measurable. To develop an innovative
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