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Core Skills Analysis

Physics and Engineering

Understood basic principles of motion by observing how a roller coaster moves along a track.
Learned about gravity's role in pulling the coaster down slopes, affecting its speed and
acceleration.

Explored potential and kinetic energy transformations as the coaster climbs and descends hills.
Gained insight into how track design impacts ride safety and enjoyment, such as slopes and
turns.

Mathematics

¢ Applied measurement skills by possibly estimating lengths and heights of the roller coaster
track.

¢ Recognized geometric shapes and angles involved in the coaster’s track design.

¢ Practiced estimating speeds or time intervals related to the roller coaster's movement.

e Engaged problem-solving through understanding how changes in slope affect velocity and
duration.

Tips

To deepen understanding, encourage building a small model roller coaster using household materials
like cardboard and marbles, which brings principles of physics and engineering to life. Incorporate
timing and measurement to explore speed and distance relationships more concretely. Experiment
by adjusting track slopes and observing corresponding changes in coaster behavior to grasp energy
conservation concepts. Additionally, discuss real-world roller coaster safety requirements, prompting
critical thinking about forces and design considerations in engineering.

Book Recommendations

¢ Roller Coasters: Geometry and Physics by Clifford A. Pickover: A kid-friendly guide to
understanding the math and physics principles behind roller coaster design.

¢ Forces and Motion: A Hands-On Approach by Richard Spilsbury: An interactive book that
explores motion and forces with experiments suitable for young learners.

e The Way Things Work Now by David Macaulay: An engaging illustrated book that explains
complex machines and physical science concepts clearly.

Learning Standards

e CCSS.ELA-LITERACY.RST.6-8.3: Follow precisely a multistep procedure when carrying out
experiments.

e CCSS.MATH.CONTENT.6.SP.A.3: Recognize the use of variables and mathematical
representations in measuring motion and speed.

e NGSS MS-PS2-2: Plan an investigation to provide evidence that the change in an object's
motion depends on the sum of forces acting on it and the mass of the object.

Try This Next

¢ Design and build a miniature roller coaster track using cardboard and marbles, then record and
compare the times the marble takes on different paths.

¢ Create a quiz on types of energy (potential and kinetic) and the role of gravity in roller coaster
movement.

Growth Beyond Academics

This activity likely fostered curiosity and perseverance as the student observed cause-and-effect
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relationships in motion, encouraging hands-on experimentation and learning through trial and error.
It also supports developing confidence in understanding real-world science concepts.
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