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Core Skills Analysis
Physics and Engineering

¢ Understanding basic principles of motion such as gravity and inertia by observing how marbles
travel through the run.

e Exploring cause and effect relationships as changes to the marble run design affect the marble’s
speed and path.

¢ Developing spatial reasoning skills by constructing and modifying the marble run to guide the
marble successfully.

e Applying problem-solving strategies when predicting how to alter the structure for a smoother or
more complex marble path.

Mathematics

¢ Identifying geometric shapes used within the marble run structure and understanding angles that
affect marble movement.

¢ Measuring length and height of different run parts, promoting basic concepts of measurement and
proportions.

¢ Observing patterns in the marble’s journey which introduces sequencing and prediction skills.

e Engaging in counting the number of runs or obstacles the marble passes to enhance number
recognition.

Creative Thinking and Fine Motor Skills

Enhancing creativity by designing an original marble run layout using available materials.
Refining fine motor skills through precise placement and balancing of run components.

¢ Encouraging experimentation by trying different configurations and learning from trial and error.
Building patience and persistence as the child adjusts the structure for optimal marble flow.

Tips

To deepen the child's understanding and enjoyment, encourage creating hypotheses about how
different slopes or obstacles will affect the marble’s speed and test them by adjusting the run. Introduce
simple timing challenges to quantify results, integrating measurement skills. Challenge your child to
design a marble run that incorporates loops or multiple branches, fostering spatial reasoning and
creative design. Additionally, relate the marble run to real-life applications by discussing roller coasters
or water slides, connecting abstract physics concepts to everyday experiences.

Book Recommendations

¢ Simple Machines: Wheels, Levers, and Pulleys by David A. Adler: An engaging introduction to basic
mechanics, helping children understand forces like gravity and motion relevant to marble runs.

e Marble Runs: Design Your Own Marble Run by Phyllis Parson: A hands-on activity book that
encourages designing and building creative marble runs while exploring physics concepts.

¢ The Way Things Work Now by David Macaulay: A beautifully illustrated guide that explains how
machines and physics principles function, inspiring curiosity about mechanical devices.

Learning Standards

e CCSS.MATH.CONTENT.2.G.A.1: Recognize and draw shapes having specified attributes, such as a
given number of angles or sides.
e CCSS.MATH.CONTENT.2.MD.A.1: Measure the length of an object by selecting and using
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appropriate tools.

¢ CCSS.ELA-LITERACY.W.2.8: Recall information from experiences or gather information from
provided sources to answer a question.

¢ Next Generation Science Standards (NGSS) 2-PS1-1: Plan and conduct investigations to describe
and classify different kinds of materials by their observable properties (related to building and
testing runs with materials).

Try This Next

¢ Create a worksheet to chart how changing angles affect the marble’s speed and distance traveled.
e Draw a blueprint of the marble run before building, labeling parts and predicting outcomes.
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