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Calculation methods and improvement of similarity in computer courses
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(1. School of Computer Science and Cyber Engineering, Guangzhou University, Guangzhou 510006, China;
2. School of Information Engineering, Guangzhou South China Business Trade College, Guangzhou 510650, China)

Abstract; In traditional methods of describing computer science courses, instructional plans and
course outlines are commonly used to represent the overall structure of computer science’s specialized
knowledge and course content. However, due to the intricate nature of computer science courses and
their interconnectedness, relying on traditional methods makes it challenging to grasp the overall struc-
ture of computer science courses and the connections between specialized courses. This article addres-
ses the limitations of traditional methods in describing computer science courses and proposes a meth-
od for constructing a computer course knowledge graph to address these shortcomings. Specifically,
this includes the construction of a course knowledge graph, quantifying the relationships between cour-
ses and knowledge points, building a knowledge point relationship matrix to quantify relationships be-
tween various knowledge points, constructing course relationships to quantify relationships between all
courses, and analyzing relationships between top computer science schools internationally. The con-
struction and analysis methods of the computer course knowledge graph are expected to have innova-
tive significance for current reforms in computer science education. They provide a new approach to
building a knowledge graph for computer science education and can be easily adapted to other disci-

plines. This new computer course knowledge graph fills in the gaps of traditional course description
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methods, and offers data support for the reform and analysis of computer science education. Addition-

ally, it introduces a novel method for measuring similarity, thereby enhancing similarity calculation

speed.

Key words: knowledge graph; text quantification; similarity calculation; cluster analysis
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Name

Course Description Prerequisites

CS 101

Intro Computing: Engrg
&amp; Sci

Fundamental principles, concepts, and methods of
computing, with emphasis on applications in the
physical sciences and engineering. Basic problem
solving and programming techniques; fundamental
algorithms and data structures; use of computers
in solving engineering and scientific problems.
Intended for engineering and science majors

Prerequisite: MATH 220 or
MATH 221

Computing as an essential tool of academic and

Intro Computing: Non— software, and networks.

CS 105
7 |tech

application areas.
non—engineering majors.

professional activities. Functions and
interrelationships of computer system
components: hardware, systems and applications

packages such as spreadsheets and databases
Concepts and practice of programming for the
solution of simple problems in different
Intended for non-science and

Widely used application Prerequisite: MATH 112

Intro to Computer

CS 125 |, .
Science

computing.

Basic concepts in computing and fundamental
techniques for solving computational problems.
Intended as a first course for computer science
majors and others with a deep interest in

Prerequisite: Three years
of high school
mathematics or MATH 112

CS 126 |Software Design Studio

Fundamental principles and techniques of
software development. Design
testing, and debugging software, with a
significant emphasis on code review.

Credit is not given for
both CS 242 and CS 126
Prerequisite: CS 125. For
majors only

documentation,
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eSCT 1311 Discrete computer matrix prerequisite isomorphism fall induction proof formal tree
- Structures I semigroups 1231 credit 1220 propositional function equivalence field
ismrelationpartilpredicate group partition sequence relation set
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Fig.2 Results of data preprocessing
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Fig.4 Results of labeling matrix
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Fig.5 Results of similarity matrix construction
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Fig.8 Courses hierarchical clustering dendrogram
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Fig.9  Schools hierarchical clustering dendrogram
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Fig. 10 Schools hierarchical clustering scatter diagram
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Fig. 12 Schools K-means clustering scatter diagram
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