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SDG 3: Good Health and Well-Being – Using mathematical analysis and physical
development to improve performance and promote healthy habits in sports.
Integrated STEAM Areas

Mathematics: Statistics, probability, proportions, and geometry in sports.
Physical Education: Development of physical, cognitive, and socio-emotional skills
through sports practice.
Social Sciences: History of sports in Europe and its cultural and economic impact.

Mathematics and Sports in
Europe: Data, Strategy, and Motor
Skills
Concept related to a sustainable
development goal
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1.Upon completion of this lesson, students will know:
a.Mathematics

2.How to apply statistics, probability, and geometry to analyze and improve sports
performance.

3.How to represent and analyze sports data using measures of central tendency
(mean, mode, median) and dispersion (standard deviation).

4.The importance of proportion and scale in planning and evaluating physical
performance.

a.Physical Education Concepts of endurance, strength, speed, and flexibility and
their impact on performance.The biomechanics of movement and its relation
to efficiency in physical activity.Key coordination and cognitive skills in sports
(balance, anticipation, decision-making).

b.Social Sciences The historical evolution of sports in Europe and their societal
and economic impact. The role of major sports events (Olympics, Euro Cup) in
shaping European cultural identity.Social values of sports such as inclusion,
teamwork, and respect.

5.Students will be able to:
a.Apply Mathematics in Sports

6.Measure, collect, and analyze sports data using mathematical tools.
7.Graphically represent performance trends and draw conclusions.
8.Apply probability to assess sports strategies and enhance decision-making in

gameplay.
a.Motor and Sports SkillsImprove aerobic and anaerobic capacity through

targeted exercises.Optimize coordination, balance, and precision in sports
activities.Apply biomechanical principles to improve movement techniques.

b.Teamwork and Critical ThinkingDesign sports strategies based on data
analysis and performance observation.Reflect and reason on how to enhance
physical performance using mathematical data.

9.Make strategic decisions in games and sports using mathematical and
probabilistic models.
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Learning objectives and Outcomes
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Methodology
This lesson applies the following methodologies:

Project-Based Learning: Students collect and analyze sports data.
Cooperative Learning: Teamwork to evaluate performance and strategies.
Use of Technology: Apps for collecting and analyzing biometric and sports data.
Formative and Reflective Assessment: Through rubrics, self-assessment, and
results presentations.

Students will work in groups of four to facilitate group physical activities and ensure
balanced collaboration.

Educational standards in connection with sports
Mathematics (Mathematical Competency and STEAM Competency)

 Numerical and Algebraic Reasoning
Apply statistical and probabilistic calculations in real sports contexts.
Interpret sports data using means, proportions, and standard deviations.

• Spatial and Geometric Reasoning
 Analyze motion geometry in trajectories and movements.
Apply concepts of angles and vectors in sports strategies.

Measurement Reasoning
Use measurement tools (stopwatches, measuring tapes, sensors) and assess
data precision.
Understand proportions and scale in physical exercise planning.

Problem Solving and Mathematical Modeling
Pose and solve math problems related to performance analysis.
Use math software (Excel, GeoGebra) for data visualization and modeling.

Computational Thinking and Digitalization
Use digital tools and spreadsheets for sports data analysis.

Physical Education (Motor Competency and Personal and Social Development)
Basic Physical Skills Development

 Exercises to improve endurance, strength, speed, and flexibility.
 Biomechanical analysis to optimize performance and prevent injuries.

Coordination and Cognitive Skills
 Enhance dynamic coordination (jumping, spinning, combining movements).
 Develop decision-making in strategic sports situations.

Health and Well-Being
 Promote healthy habits through physiological data analysis.
 Connect sports to disease prevention and emotional well-being.

Teamwork and Socio-Emotional Values
 Develop social and emotional skills through sports.
 Foster self-confidence, resilience, and leadership in physical activities.

Social Sciences (Civic Competence and Cultural Awareness and Expression)
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This lesson includes elements of these school
subjects
Mathematics, Physical Education, and Social Sciences (Geography and History)

Timeframe
4 sessions of 50 minutes each

Students Age
Should be between 10-15 years

Material needed
Digital Tools: Data analysis apps (Excel, GeoGebra, fitness apps)
Measuring Instruments: Measuring tapes, stopwatches, heart rate sensors
 Historical Resources: Materials on the history of sports in Europe (web resources)

 History and Culture of Sports in Europe
Analyze the evolution of European sports from Antiquity to today.
Explore the social and economic impact of sports events (Olympics, Euro Cup,
etc.).

Social and Economic Impact of Sports
Relate sports infrastructure to European economy and urban planning.
Analyze how sports events shaped European cultural identity.

Civic and Social Values in Sports
Reflect on fair play, inclusion, and diversity in sports.
Promote respect and gender equality in European sports.
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Short description of the content
A cross-disciplinary lesson combining mathematics, physical education, and history
to explore performance improvement through data, European sports history, and
teamwork.

Sequence of Lesson
Session 1Engage – Introduction and Exploration (15 min)

Reflect on how math data can improve sports performance.
Discuss the impact of sports on European society.

Explore – Sports Data Collection (30 min)Physical Education:
Measure physical skills:

Endurance: 3-minute run, record distance
Strength: Number of push-ups in 30 seconds
Speed: 20-meter sprint time
Flexibility: Toe-reach test

Coordination and Balance:
o Precision throws at targets
o Balance test: Stand on one foot with eyes closed

Mathematics:
Analyze collected data: Calculate averages, standard deviations, and graphical
representations
Ratios and proportions: Compare individual and group performance

Session 2 Elaborate – Application and Strategy (50 min)
Statistical analysis: Interpret data and performance patterns
Probability in sports:

Success probability based on distance and angle
Strategy development based on performance trends

Connection to sports history: Evolution of techniques over time

Session 3 Evaluate – Reflection and Real-World Application (40 min)
Team presentations:

Compare individual and team data
Identify improvement strategies based on math

Healthy habits discussion:
How data helps performance and injury prevention
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Lesson Developer
Organization: Universidad de Burgos
Contact details: agsanta@ubu.es

Session 4 Extend – Final Project (50 min)
Design a data-driven training plan:

Use statistics and proportions to improve performance
Link biomechanics to efficient movement

Present projects in class
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Tips for age group differentation (for
older/younger kids than indicated in the lesson)
Younger students (ages 8–10):
To make the lesson more accessible to younger learners, it's helpful to simplify the
physical assessments (for example, shorter runs or fewer repetitions) and focus on
more basic mathematical skills, such as identifying the average instead of working
with complex statistical data. The use of visual resources—like illustrations, videos,
and simple graphs—can greatly aid in understanding. Interactive games and group-
based activities can be used in place of formal analysis to build engagement and
teamwork. When covering the historical elements, storytelling approaches or short
visual timelines work best.

Older students (ages 14–16):
Older learners can take on deeper and more autonomous tasks. They may be
introduced to more advanced statistical concepts such as identifying trends or
comparing group results. The biomechanical aspects of the lesson can be
complemented with basic physics or anatomy. Encourage students to design their
own strategies or performance plans using probability models, and deepen the
historical context by examining how sports have influenced European identity over
time.

To which SDG(s) does the lesson relate most
SDG 3 – Good Health and Well-being:
This lesson directly contributes to raising awareness about
physical activity, healthy lifestyle habits, and personal well-
being through the collection and analysis of sports
performance data.

SDG 4 – Quality Education:
By integrating sports and STEAM disciplines, the lesson
fosters critical thinking, collaborative problem-solving, and
inclusive education practices, providing students with real-
world applications of interdisciplinary learning.
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What Inclusivity and Accessibility measures can
or should the teacher take for this lesson
To ensure that all students can meaningfully participate in the lesson, several
inclusive strategies should be considered:

• Physical and Learning Adaptations: Offer flexible alternatives for students with
physical limitations, such as using peer-collected data or modifying exercises.
Support diverse learning styles through graphic organizers, clear visual explanations,
and step-by-step guidance.
• Respect and Privacy: Data collection should always be voluntary, and students’
biometric data must be treated with sensitivity. To prevent discomfort, consider
anonymizing results and discouraging peer comparisons.
• Equitable Group Roles: Organize student teams so that everyone contributes
according to their strengths—whether in data analysis, presenting, or organizing
activities—ensuring that all voices are heard.
• Gender and Cultural Inclusion: Encourage equal participation in physical tasks
and leadership roles across genders. Use historical and cultural references that
reflect a wide range of European contexts and experiences to avoid a narrow or
biased perspective.
• Technology Access: Ensure all students can access digital tools. If necessary,
provide shared devices or printed resources to maintain participation equity.
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