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The goal of this project was to design
two different models to be used for
demonstrations in engineering classes.
The vector model will be used for
Statics/Solid Mechanics classes and the
eulerian angles model will be used for
Intermediate Dynamics. These models
will help clarify these important topics
for students. The purpose of these
models is to provide visual
representations of what students are
learning in the classroom to provide a
more in-depth understanding. This will
reinforce these topics and provide
alternative sources for students who
learn in different ways.

Two Statics/Solid Mechanics classes
were shown the vector model and were
given a survey that asked the following
three questions:

1. Please rate your understanding
of/ability to visualize a vector in 3D
space BEFORE seeing this model on
a scale of 1-5 (1 being poor
understanding/poor ability, 5 being
great understanding/great ability)

1. Please rate your understanding
of/ability to visualize a vector in 3D
space AFTER seeing this model on a
scale of 1-5 (1 being poor
understanding/poor ability, 5 being
great understanding/great ability)

1. Are there any changes to the model
that would better help you understand
the concept?

Based on some of the recommendations
received in our survey, we would
recommend the colors of the triangles in
the vector model to be the same color as
the axis it projects on. We would also
recommend that the base model with the
axes should be redone in order to adjust
the dimensions.
We also recommend that when Dr.
Marek teaches his Intermediate
Dynamics class that he sends out a
survey to students similar to our vector
model survey in order to gain a better
understanding of whether or not this
specific visual aid is beneficial to
students’ understanding of Euler’s
Rotation Theorem.

Using this model, Statics professors
Dr. Cardelino and Dr. Avrithi
explained vectors in three
dimensional space to their classes,
hoping to improve the students’
understanding. This model was
created to help students better
visualize vectors that lie between
more than one plane. The model also
has removable laser cut triangles to
show the principal angles between a
vector and each axis.

Through movement of the Carrion
Crow, Dr. Marek will explain Euler’s
Rotation Theorem in his Intermediate
Dynamics class. Euler’s rotation
theorem shows that just three angles can
be used to describe any possible rotation
of a rigid body. [1] The dowels in this
model will be used to rotate the crow
along these axes three different times, to
make the crow look at any spot in the
room.

Eulerian Angles

Conclusion

These models will serve Dr. Marek’s
purpose as a visual aid to students. The
vector model data reveals that students’
understanding of a vector in three
dimensional space. Based on the positive
results of the survey for the vector
model, we project that the Eulerian
angle model will also improve students
understanding of Euler’s Rotation
Theorem.

Class 1 Class 2

Number of Students in Class 30 11

Number of Students who Improved 
Understanding 18 8

Number of Students who Remained 
at Same Understanding 12 2

Number of Students who Decreased 
in Understanding 0 1

Percentage of Class that Improved 60% ~73%

1. Weisstein, Eric W. "Euler Angles." From 
MathWorld--A Wolfram Web Resource. http:// 
mathworld.wolfram.com/EulerAngles.html
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