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Overview

Visualization is important for learners of all ages. Drawing is found to improve communication skills, critical thinking skills, reading skills,
and mathematics skills in children [1, 2, 3, 5]. For mathematics, visualization plays an important role in learning and understanding most of
the basic and advanced concepts. Children starts learning numbers, addition, and subtraction using their fingers and the number line. A
study showed that four 15-minute sessions of games with a number line closed the knowledge gap between children from low-income and
high-income family [4]. Not only children that benefit from using visualization in learning mathematics, students in higher education also
benefit from using visual mathematics in their learning as well [2].

In this project, | made changes to worksheets | used in Vector Calculus (MAC-200) course by adding interactive visualizations in them.
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 To develop worksheets with interactive visualizations.
* To improve students’ understanding in Vector Calculus using N
the interactive worksheets. ' '

Activities

* |n lecture session, students use printed worksheets along
with interactive ones that they can access from their phones

or laptops. Figure 2 Students can interact with the content. In the example
o Students do assighments or homework using provided here students can change the value of a in the vector equation
interactive visualizations as aid tools. r(t) = cos(at)i + sin(at)j

and relate it to the change of angular speed of the particle.

Project in progress

This project is in progress. The interactive worksheets are
intended to be used in MAC-200 in the 15t trimester
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13.1 Curves in space and their tangents i C\/ I 1.1. Curves in space and their tangents
R n m — A vector-valued function is a function whose outputs are vectors.
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Curve: {(x,y,2)|(x,y,2) =7(t),t € D} FIGURE 13.1 The position vector Parametric equation with parameter 7 : x=f(t), y=gt)., z=ht)

r = OP of a particle moving through

ce is a function of time. Example 1 If 7(t) = (cos(t), sin(t), sin(2 #)) then the parametric equations (or component functions) are

Parametric equation with parameter t: x=F(t), y=g(), z="h(t)
Example If 7(t) = (t3,In(3 — t), v/t ) then the parametric equations (or component functions) are ; l Bl BlE =

Figure 3 Students can see the visualization of an advanced
problem such as the movement of heat seeking particle in their
worksheet. The visualization can help them understand and be
able to solve the problem faster.

Convention The domain of 7 consists of all values of t for which the expression for 7(t) is defined.
Therefore, in the above example, the domain of 7 is

Example Describe the curve defined by the vector function 7#(t) = (1 + t,2 + 5t,—1 + 6t).
z

Convention The domain of 7* consists of all values of 7 for which the expression for 7(7) is defined.

L} Therefore, in the above example, the domain of 7(7) is
7 y

Example 2 Describe the curve defined by the vector function 7#(t) =(1 +#,2+5¢, -1 +61) .

x t I ] [rl¥] =
Mathematica Code ParametricPlot3D[{1+t,2+5t,-1+6t},{t,-3,3},Boxed->False, AxesOrigin->{0,0,0}] o e e re n C e S

Example In the plane, sketch the curve for each vector equation.

7(t) =costi+sintj,0<t<2m 7(t) = cos0.5t1+sin0.5tj,0 <t < 2m
y
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