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Abstract This paper deals with the effects of preliminary explanations of mathematical-based theory on
algorithm implementations, especially for students who major in software or computer science
engineering. In this work, the results of a survey conclude that verbal explanations of the underlying
mathematical theory of an algorithm to be implemented using programming languages is more effective
than letterpress materials provided a priori that describe the mathematical theories, structure, or flow
of the algorithm, etc. When surveying undergraduates in computer engineering with questions to acquire
opinions about the effects of explanations of mathematical theory on the feasibility of implementing
algorithms using programming languages, those students were segmented into three groups. The first
group was provided with lecture notes and detailed supplementary materials, and were then asked to
implement the algorithms. The second group was provided with a verbal explanation about the
underlying mathematical theories of the algorithms. The third group was provided with both verbal
explanations and letterpress materials. The conclusion is that the effect of a verbal explanation of a
mathematical theory is almost the same as the effect from provision of both of letterpress materials and
verbal explanations.
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Table 1. Basic mathematical theories for major

subjects.

Mathematics

Subjects (to be implemented using
programming languages)

Convolution

Filtering operation
in image processing

Gaussian distribution

Filtering operation
in image processing

Calculating average

Filtering operation
in image processing

Extracting minimum,
maximum and median
numbers

Filtering operation
in image processing

Ist and 2nd derivatives

Filtering operation
in image processing

Laplacian

Filtering operation
in image processing

Exclusive OR operation

Cyclic redundancy codes
algorithm in computer networks

Addition, Multiplication,
Division of Binary
numbers (0 and 1)

Checksum algorithm
in computer networks
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Table 2. Categories of methods to deliver
mathematical theories.

Method Provisions

Method 1 Letterpress materials (lecture notes and
(Group 1) supplementary materials) only
Method 2 . .

(Group 2) Verbal lecture only with taking notes
Method 3 Verbal lectures (with taking notes and
(Group 3) lecture notes) and letterpress materials
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Table 3. Categories of methods to deliver
mathematical theories.

Question Answers Ratio(%)
Strongly Yes 4.46
Is Method 1 expected Yes 19.64
to be effective for Neutral 31.08
software implementation? No 35.00
Strongly No 9.82
Strongly Yes 12.50
Do you think Method 2 Yes 28.33
is more effective than -
Method 1 for software Neutral 37.50
implementation? No 17.50
Strongly No 4.17
Strongly Yes 24.73
Do you think Method 3 Yes 28.57
is more effective than
Method 1 for software Gt 3352
implementation? No 10.44
Strongly No 2.75
Strongly Yes 19.37
Do you think Method 3 =
is significantly more Yes 3455
effective than Method 2 Neutral 35.60
) for softwa're No 6.81
implementation?
Strongly No 3.66
Which on will you Method 1 13.61
choose among Method 1
and Method 2? Method 2 86.39
Method 2 17.28
Which on will you
choose among Method 2 Method 3 64.40
and Method 37 No difference
b 18.32
etween two
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