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The Problem

** Newtonian dynamics is the foundation for
STEM education [}

Results Preliminary Conclusions

Significantly higher gains I-Newton is successful:

(p<0.001) for intervention group < It enables hands-on learning without traditional
laboratory

iI-Newton

% Innovative/inexpensive technology for
- a demonstrating Newtonian mechanics

l : s* Miniature inertial measurement unit
Y (IMU) to wirelessly transfer motion
data

¢ Can be attached to any object

» Generates motion data that can be
collected/reviewed in real time

¢+ Concept 6: Kinematics of rolling
without slip (RW/OS) “ It has potential to increase understanding of

+» Students often have fundamental
misconceptions of Newton’s laws 4]
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. Newton’s laws

% Concept 8: Zero velocity does .
not imply zero acceleration and » It can be adapted to other courses that

conversely (ZV#ZA) gw;sr;sss)ize Newton’s laws (e.qg., Introductory

The Proposed Solution

** Introduce hands-on learning via
Interactive-Newton (i-Newton) in
traditional lecture-based class

* Course specific self-efficacy % Student-directed experiments could result in

even greater benefits

Objectives for this Project
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Gender dynamics

Male 291 (78%) 149 (80%) 142 (77%)
Female 80 (22%) 38 (20%) 42 (23%)
Ethnicity
White, Notof |00 69%) | 136 (73%) | 120 (65%)
Hispanic Origin

Asian 80 (22%) 33 (18%) 47 (26%)
Hispanic/Latino 13 (4%) 4 (2%) 9 (5%)
Two or more 11(3%) 5 (3%) 6 (3%)
Unknown/Do
not wish to 10 (3%) 8 (4%) 2 (1%)
report
Black/African-
American
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