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Excerpt Summary: This article presents how dimensional analysis can serve as a
pedagogical bridge between abstract modeling and student-generated reasoning.
Ginsberg argues that by focusing on the units involved in physical relationships,
students can uncover structure without being given formulas in advance. Instead of
starting with an equation, learners explore quantities, dimensions, and proportional

reasoning to reconstruct models like Newton’s laws or projectile motion.
Classroom Connection:

e Reinforces the AEOP project’s instructional goal: discovery-based modeling

through data.

o Validates the model not just algebraically, but through conceptual structure.

e Helps students articulate why models “make sense” dimensionally.

e Provides language and justification for student reflection or presentations.

Suggested Use: The teacher may introduce this summary as part of the
EXPLANATION phase or during final reflection to demonstrate how real scientists think

in terms of units, not just numbers.
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Additional Reference from Course Textbook:

Source: P.H. Langhaar, Applied Dimensional Analysis and Modeling (John Wiley &

Sons, 1989), Chapter 16 — Application to Mechanics.

Excerpt Reference: Example 16-11, “Range of a Horizontally Ejected Bullet” (pp.

436-438)

Excerpt Summary: Langhaar derives a dimensional model for the horizontal range of a
bullet fired from a cliff using only the following variables: initial velocity , gravitational
acceleration , and height . Through directional dimensional analysis, the result confirms
the class-discovered formula: where is a dimensionless constant determined through

reasoning or experiment.
Classroom Relevance:
e Validates the exact structure students uncover in their data-driven investigations

e Demonstrates the power of dimensional modeling without prior equations



