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Core Skills Analysis

Physics

The student applied principles of gravity by observing how the coaster operates on inclines and
declines, understanding how height affects speed and momentum.
By designing the track layout, the student demonstrated knowledge of kinetic and potential
energy, noticing how energy transforms as the roller coaster moves.
The student experimented with different angles and heights in their roller coaster design, which
helped them grasp basic concepts of angles and trajectory related to motion.
Through trial and error when refining the roller coaster's design, the student learned about friction
and its effects on speed and stability of the ride.

Mathematics

While creating the roller coaster, the student utilized geometry to calculate slopes and angles
needed for smooth transitions and turns.
The student may have used basic arithmetic to quantify the lengths of tracks and estimate the
amount of resources (like blocks) needed for construction.
By planning the design in a structured grid within Minecraft, the student developed spatial
reasoning skills integral to understanding dimensions and area.
Encounters with in-game physics, such as calculating how far carts may travel based on initial
velocity, provided practical applications of mathematical concepts.

Design Technology

The student engaged in critical thinking and problem solving by iterating on their design in
response to performance observations, enhancing their design methodology.
In exploring different aesthetics of the roller coaster, the student learned about design principles
like balance, contrast, and visual coherence.
The use of materials within Minecraft to create thematic elements allowed the student to
understand material selection and its importance in design efficacy.
By focusing on the functionality of the coaster while also making it visually appealing, the student
balanced form and function, a key aspect of engineering and design.

Tips

To deepen the student's understanding of physics concepts, consider encouraging them to research
real-world roller coasters and the science behind their design principles. Encourage them to analyze
how other factors, like weather and material choice, can influence performance. For mathematics,
introduce challenges that require calculating the total height of multiple drops or the angles needed for
specific heights. Additionally, further exploration in design technology could involve creating blueprints
or sketches on paper before building, allowing for practice in planning and refinement. You might also
explore related activities such as building other engineering structures in Minecraft or engaging in
physics simulation games that focus on motion and energy.

Book Recommendations

Minecraft Physics: How to Build Impressive Structures by Jake Smith: A comprehensive guide that
explains the principles of physics in Minecraft, helping players create better structures and
understand real-world dynamics.
Geometry for Dummies by Mark Ryan: An introductory book that offers a straightforward approach

https://www.amazon.com/gp/search?ie=UTF8&tag=subjectexplor-20&linkCode=ur2&linkId=2fa44c89b3daf562c349b7ad4db64bd4&camp=1789&creative=9325&index=books&keywords=Minecraft+Physics%3A+How+to+Build+Impressive+Structures
https://www.amazon.com/gp/search?ie=UTF8&tag=subjectexplor-20&linkCode=ur2&linkId=2fa44c89b3daf562c349b7ad4db64bd4&camp=1789&creative=9325&index=books&keywords=Geometry+for+Dummies
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to geometry concepts, beneficial for students as they navigate calculations in their designs.
Engineering: A Very Short Introduction by David Blockley: This book provides an overview of
fundamental engineering concepts and practices, inspiring students to think critically about
design and technology.

Learning Standards

CCSS.MATH.CONTENT.3.G.A.1 - Understand that shapes in space can be described and analyzed
using geometric properties.
CCSS.PHYSICS.5-PS2-1 - Forces and motion can be described qualitatively and quantitatively.
CCSS.ISTE.4A.1 - Use technology to support problem solving and decision making.
CCSS.TTS.C.K.4 - Have an understanding of the design process and its application.
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