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ANIMATED INSTRUCTIONAL
PROGRAM FOR DEFINITE
INTEGRAL

Ting-Sheng Weng™*", Meng-Hui Hsu®", Ling-Hui Yang®®,
Der-Ching Yang“’d,

! Department of Business Administration, National Chiayi University

: Department of Mechanical Engineering, Kun Shan University,
Department of Food and Beverage Management, Tatung Institute of Commerc
and Technology

4 Graduate Institute of Mathematics and Science Education, National Chiayi University

This study used Python freeware and the Riemann formula
to produce animation of dynamic “inscribed rectangles,”
and “bounding rectangles” .

Students can further understand the application principles
of program codes, thus, lessening fears regarding program
codes.

The animation designed in this study can be applied to
university courses in calculus and market economics.

Keywords: definite integrals, inscribed rectangles,
bounding rectangles, animation
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INTRODUCTION

This study used Python, vpython, and wxPython
technology to construct the digital learning
content of a mathematics webpage platform

Dynamic computer simulations are used to give
the students an opportunity to experience the
computational processes of definite Riemann
integrals, have greater understanding of the
application principles of programming codes, and
lessen their fears toward programming codes.
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CILES RS K,
INTRODUCTION

Integrals are a basic subject in mathemetics, and an

important basic tool used in many study courses and
life applications.

Instruction using computers and the internet as tools
can develop diverse instructional strategies

(D.C. Yangand Y. F. Tsai,2010 ; R. M. Zbiek and
K

Hollebrands,2008).

Many students are very good at formula deduction
and computations; however, they are less able to

cnnvert ahstract formilas intn ennerate inmane:

LITERATURE REVIE

Geometry

Geometry and algebra are two major core issues
in mathematics.

Algebraic geometry is closely connected to
projective geometry, complex analysis, topology,
the number theory, and other mathematical research
items(P. Griffths and J. Harris,1978).




Definite integrals

Definite integrals are a process of solving the
“infinite sum,” or solving the sum of all values of a
continuous function in the integral range.

Learning definite integrals can enhance
preexisting knowledge for mathematical logic and
computation.
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Regarding the issue of definite integrals, students
usually establish basic concepts and the
consensus on two-dimensional surface areas.
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Student reflections include:

% “Python is applicable because it has cross-
platform characteristics. Later, when wireless
networks become more advanced, we can learn
anywhere and anytime with smartphones and the
internet.”

LITERATURE REVIEW

Geometry

Cabri 3D(J. C. Chuan,2005) dynamic geometry
software uses a three-dimensional dynamic
geometry environment to make virtual models.

Many students are unable to accurately understand
geometric learning, thus, using an existing dynamic
geometry environment is very suitable for
explaining the constant character of geometry(K.
Hollebrands, C. Laborde and R. Stra Ber,2008).

In recent years, computer-assisted instruction has
gradually integrated applications of 3D
technology.

This study connects freeware programming codes
Python and VPython into wxPython, creating
dynamic screens to improve students’ learning
effects.

» These activities can also be applied to
management courses, such as economics,
statistics, and decision analysis.

« For instance, it explains the produced and sold
amount of a certain product, allowing students to
study the supply and demand curves for the
product.
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CONCLUSIONS CONCLUSIONS i\
« This study created instructional elements that can » In addition, the freeware program codes of
be used to compare the error values of different Python, Vpython, and wxPython technology, as

integral approximate values, which benefits

: used in this study, can be freely applied by
student learning.

. I ) academia and society to train personnel.
# These mathematics computer animation dynamic

trapezoidal images, dynamic bounding rectangle
(Riemann sums) images, and dynamic inscribed
rectangle images in instruction can be used to
help students have a more in-depth understanding
of scientific knowledge of “Riemann sums” and
“errorregions.”
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