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Formula 1 (F1 for short) have been at the forefront of automotive innovation. Serving as a high-speed 
laboratory for advancements in aerodynamics, powertrain efficiency, and materials engineering for 
their race cars.

From the sports inception in 1950, Formula 1 has undergone dramatic technological transformations. 
The transformations have been driven by regulatory changes, competitive pressures, and 
sustainability initiatives. Teams are hard at work to refine their designs to enhance performance 
while adhering to evolving FIA (Fédération Internationale de l'Automobile) regulations, making F1 a 
showcase of cutting-edge engineering.

This project aims to develop a Formula 1 Innovation Dashboard, providing a data-driven analysis of 
how teams innovate their cars over time. By comparing F1 car designs from the very start of the 
sports inception, to it's modern iteration.  This project will highlight key development areas in 
aerodynamics, hybrid power units, and chassis composition as well as how much time and money has 
been spent in research and development. 

The research will investigate the impact on performance, how technological adaptations influence 
lap times, fuel efficiency, and strategies for races and different grand prix. 

Through a structured data analysis approach, this study will offer valuable insights into the evolution 
of F1 engineering, helping engineers, analysts, and fans understand how teams gain a competitive 
edge through innovation.

Aim: To develop a dashboard that visualizes Formula 1 team innovations, highlighting technological 
advancements and performance improvements over time.

Objectives:
Identify key innovation trends in Formula 1, including aerodynamics, power units, and 
materials.

1.

Collect and analyse statistical data on team performance and technological upgrades.2.
Develop an interactive dashboard that presents innovation metrics in a user-friendly format.3.
Evaluate the impact of technological advancements on race performance and championship 
standings.

4.

Ensure the dashboard provides insights for engineers, analysts, and fans interested in F1 
innovation.

5.

Research Philosophy:

For this project, the best form of philosophy to tackle this is Epistemology. Epistemology is the study 
for knowledge. "In simple terms, epistemology is the theory of knowledge and deals with how 
knowledge is gathered and from which sources. In research terms your view of the world and of 
knowledge strongly influences your interpretation of data and therefore your philosophical 
standpoint should be made clear from the beginning." [1]

By breaking it down further, the best philosophy to help with this project would be Positivism and 
Pragmatism. 
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Pragmatism. 

Positivism is appropriate because the study relies on observable, measurable data such as lap times, 
upgrades, and standings. 

"Positivism philosophy in research forms a cornerstone of scientific inquiry, shaping how researchers 
approach the quest for knowledge." [2]

Pragmatism supports the practical application through the creation of a usable dashboard for real-
world decision-making.

"Pragmatism involves research designs that incorporate operational decisions based on ‘what will 
work best’ in finding answers for the questions under investigation and this enables pragmatic 
researchers to conduct research in innovative and dynamic ways to find solutions to research 
problems." [3]

Search Tools & Research Databases:
Formula 1 Official Website – For team updates and technical insights1.
RaceTeq – For detailed breakdowns of F1 upgrades and performance improvements2.
Google Scholar – For academic papers on F1 technology.3.
IEEE Xplore – For engineering and aerodynamics research.4.
SAE Mobilus – For automotive and motorsport innovations.5.
Documentaries - Gather more knowledge from documentaries F1 TV - Boldest Innovations6.

Dashboard software:
Microsoft PowerBI1.
Tableu2.
Google Analyst / Google Data Studio3.
Databricks4.

Databases:
https://github.com/toUpperCase78/formula1-datasets1.
https://github.com/f1db/f1db2.
https://github.com/slowlydev/f1-dash3.
https://github.com/br-g/openf14.
https://github.com/edmundhong/formula1-dataanalysis5.
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Research Strategies, Validity, and Data Analysis in F1 Innovation Dashboard Development

Validity
Validity will be address in this project by using verified data sources. These data sources will include 
data from the FIA and academic studies on Formula 1. Validity refers to how well the data 
represents the real-world. By getting data from different sources and data sets that focus on the 
projects aims and objectives, the data that the dashboard aims to build upon are the technical 
regulations, lap-times and innovation history of the sport. 

"Validity refers to how accurately a method measures what it is intended to measure." [4]

Reliability
Reliability will be addressed by applying consistent and transformative procedures in the data 
extraction. The data will be normalised and cleansed using automated scripts as well as SQL to 
minimize any human error. This can be done by incorporating Python scripts before importing into a 
dashboard software like Power Bi or Tableu.

"Reliability refers to how consistently a method measures something. If the same result can be 
consistently achieved by using the same methods under the same circumstances, the measurement 
is considered reliable." [4]

Generalisability
Generalisability refers to how the findings beyond the data can apply to other areas. This project is 
focused on Formula 1 but can also be used for insights into engineering, investments, innovation 
cycles and performance correlations with the engine manufacturers. This can be taken further into 
broader motorsports like Le Mans, Nascar and other motoring events. However as this project is 
focused on Formula 1, there will be limitations due to the context.

"Generalization is the measure of how useful the result of a study is for a specific population." [5]

Ethical Considerations
The considerations here that the project will be sourced by public data sets. There will be no 
personal or sensitive information within the data set. As Github is the main repository for the data 
and the API's used to get the data. Proper attribution will be maintained and permission requested if 
it is necessary. The data will be used in accordance with fair use and ethical data-sharing practices as 
well as compliance with UK GDPR policies.

"Ethical consideration refers to the process of evaluating the moral implications of a decision, action, 
or policy. It involves identifying, analyzing, and addressing the potential ethical issues that may arise 
in various contexts, such as research, business, healthcare, technology, and public policy." [6]

Data Collection Methods & Pilot Design
The study adopts a quantitative research strategy, focusing on secondary data. The main data 
collection methods include:

Data scraping: of publicly available performance metrics (e.g. fastest lap, pit stop times, 
qualifying vs. race delta)

•

API integration: from databases like RaceTeq or OpenF1•
Technical literature reviews: from IEEE Xplore and SAE Mobilus•

To improve the focus of the project, a "pilot" will be designed. A sample dataset from the available 
data sources will created using five races from the beginning of the 2021 and end of the 2021 season 

Research Strategies
Tuesday, 20 May 2025 12:25

   Task 3 Research Strategies Page 5    



data sources will created using five races from the beginning of the 2021 and end of the 2021 season 
to capture the following:

The Team name•
Engine Manufacturer•
Car upgrades that the data source has logged•
Lap time improvement compared to previous race•
Championship points gained for the team and driver•

This pilot dataset will be visualized using the dashboard software Microsoft Power BI and will be 
shared with peers for feedback. 

Based on their input and feedback the project can then be further improved upon by:

More longitudinal data needed (e.g. minimum of 10 seasons)•
Innovations needing to be tagged by their type (e.g. chassis, engine, software)•
The dashboard required filters by team, year, race locationand innovation type•

Quantitative and Qualitative Analysis Approaches

Quantitative analysis in this project includes:
Descriptive statistics (average lap time changes)•
Time-series analysis (trends in car upgrades vs. points gain)•
Correlation analysis (e.g. update frequency vs. team standing)•

Qualitative analysis may be used as a complementary tool:
Content analysis of team principal interviews or FIA technical briefings to infer innovation 
intent

•

Thematic coding of technical documents to classify upgrades•
Sentiment analysis (if team communications or media quotes are included)•

While this project is quantitatively driven, integrating qualitative insights adds context to the data 
trends and enhances interpretability.
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https://www.formula1.com/en/latest/article/the-10-greatest-innovations-f1-has-given-the-
world.1fY8HvHkICzpj6s353iw82

https://www.raceteq.com/articles/2025/01/how-teams-make-changes-to-improve-performance-in-
f1
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