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Physics Between Qualitative Understanding and
Quantitative Analysis

Maher M. Al-arfaj
College of Education
King Faisal University
AL-Ehsa’- Saudi Arabia

Abstract

This study sheds light on the impact of qualitative understanding on quantitative
analysis (mathematical manipulations) in the discipline of physics. It has
become evident, in this study, that the construction of physics concepts (qualita-
tive understanding) is a major factor in solving quantitative physics problems.

The study also answers the following question: can quantitative result be
reached regardless of the comprehension of necessary physics concepts? The
study shows that students who constructed an improper physics understanding
could not acquire a correct quantitative result, and in some cases students
reached an impasse when they tried to express the results of their qualitative
problem analyses in quantitative terms. Moreover, the study does not only show
how students misconceptions in physics come into play in solving formal prob-
lems that demand a precise quantitative solution, but also indicates which cor-
rect qualitative physics knowledge should be applied in order to guide the use of
quantitative physics knowledge successfully.
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Hestenes' Taxonomy

1- Impetus (Impetus supplied by hit and impetus dissipation)

(Mgt el - ol 2y il oty )

2- Active Force (Only active agents exert force)

(3 il a1 L3 e o Jdi5 5 500 8 581y 452055301
3- Action/Reaction Pairs (Greater mass implies greater force and most active
agent produces greatest force)
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(513 53

4- Concatenation of Influences (Largest force determines motion)

(A A sad SV 8l ol ol Lds
5- Other Influences of Motion (Obstacles exert no force, motion when force
overcomes resistance, and heavier objects fall faster)
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