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Comparison Study between Computer Science and CS Unplugged
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Seoul National University of Education” + Seoul Sinne Elementary School

ABSTRACT

Recent interest in software education has naturally led to interest in computer science. Computer science is the
study of theory and principle of computer and computational systems. This knowledge and concept of computer
science is fundamental to software education. Recently, "Computer Science (CS) Unplugged”’, which is an educa-
tional method for introducing students to concepts of computer science without using a computer, has been widely
used in classes around the world. CS Unplugged is a method for learning the basic principles of computer science
through diverse playing activities. The problem, however, is that these CS unplugged activities take place in class
without an analysis of how closely they relate to the core subjects learned in real computer science. Therefore, in
this study, we will study on the comparison between the core contents of computer science and the core contents
of computer science contained in the various activities of CS Unplugged.
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<Table 1> Computer science and engineering courses of
Seoul National University (201572018)

Computer engineering major requires 63 units
Credit including essential subjects (37 units) and bylaws
subjects (4 units)
Discrete Mathematics
Logic Design
Computer Programming
Electrical and electronic circuits
Essential Data Structures
Subjects Computer Architecture
Principles and Practice of Software Development
System Programming
Hardware System Design
Algorithm
Computer Science Seminar or Leadership
Seminar-IT (choose one)
Creative integration design 1 or 2

Bylaws
Subject
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<Fig. 1> Prerequisite diagram of computer science and
engineering (SNU)
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wE F HA¥ HFEE Discrete  Mathematics,
Electrical and electronic circuits, Computer Architecture,
Computer Programming, Logic Design, Data Structures,

<Table 2> Course information of computer science and en—
gineering (SNU)

1st semester 2nd semester

Ist

grade * Programming Practice

= Electrical and electronic
circuits

* Computer Architecture

* Logic Design

* Data Structures

* Computer Science Seminar
* Principles of Programming

« Discrete Mathematics
* Computer Programming
* Logic Design

2nd
grade

* Operating system
# Linear and non-linear # Hardware System Design
calculation model * Programming Languages
3rd * Digital Signal Processing * IT Venture Start-up views
grade * Principles and Practice of * Algorithm
Software Development * Creative integration design 1
* System Programming * Database
* Introduction to Data Mining * Data Communications

* Automata theory

* Software Applications

# Mobile Computing and
Applications

* Computer Modeling

* Embedded Systems and  * Multi-Core Computing

Applications * Computer Security
# Software Engineering # Web Information Systems
* Al * Computer Fusion
* Compiler Applications
4th  * Computer Graphics * Human-Computer
grade * Computer network Interaction
* Leadership Seminar-1T * Introduction to Machine
# Social Network Analysis Learning

# 2 designing creative # Image Processing
consolidation + Computer Vision
* Topics in Computer Systems * Computer Technology
Topics
* Internet Security
# Based quantum computing
and information
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<Table 3> Course information of computer science (KAIST)

Subject

Mandatory
Basic

Introduction to Programming

Elective Basic Programming Practice

Mandatory
Major

Discrete Mathematics

Data Structure

Introduction to Algorithms
Computer Organization
Programming Language
Operating Systems and Lab.

Elective
Major

Problem Solving

Digital System and Lab.

Programming Principles

System Programming

Creative design of intelligent robots
Embedded Computer System

Formal Languages and Automata
Introduction to Computer Network
Introduction to Software Engineering
Introduction to Database

Symbolic Programming

Natural Language Processing with Python
Introduction to Human-Computer Interaction
Machine Learning

Introduction to Computer Graphics
Introduction to Logic for Computer Science
Computer Science Project

Introduction to VLSI Design

Compiler Design

Computation Theory

Probabilistic Programming

Mobile Computing and Application
Distributed Algorithms and Systems
Introduction to Information Security

IT Service Engineering

Business Process Engineering and Management
Automated Software Testing

Artificial Intelligence Based Software Engineering
Software Project

Requirements Engineering for Smart Environments
Introduction to Services Computing
Introduction to Artificial Intelligence
Introduction to Social Computing

Text Mining

Collective Intelligence in Biomedical Applications
Interactive Computer Graphics

Introduction to Computer Vision

Computer Ethic & Social Issues

Special Topics in Computer Science

Special Topics in Computer Science I
Special Topics in Computer Science II




1. Electrical and

. Discrete Mathematics 1. Operating

electronic (Discrete Mathematics) Systems and Lab.
circuits 2. Data Structure

2. Logic Design (Data Structures)

3. System 3. Introduction to Algorithms

Programming (Algorithm)

4. Principles 4. Computer Organization

and Practice of (Computer Architecture )

Software 5. Programming Language

Development (Computer programming)

<Fig. 2> Courses comparison of SNU and KAIST
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Recommended
Grade Level
K-8 Level I—Foundations of
Computer Science
9or 10 Level II—Computer Science
In the Modern World
10or 11 Level HHI—Computer Science as
Analysis and Design
I1or12 Level IV—Topics in Computer

Science

<Fig. 3> K-12 CS-Unplugged Curriculum
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<Table 3> CS unplugged curriculum integrations

Topic Activity Curriculum Areas

Binary Candles or Norma

I . . ..
Candles on your Cake Literacy: Writing

Binary Candles or Normal

Li : ..
Candles on your Cake iteracy: Writing

Whose cake is it? Literacy: Writing

Binary Binary Name Necklaces Art
numbers Binary Patterns Art
Performing Arts:

Binary Tunes .
v Music

Biographies and binary number Literacy: Reading
system history Literacy: Writing

Binary Art Art

Mathematics:

uick card flip magic
Q D e Numeracy

What if? Literacy: Writing

Error detection Biographies and error control

. . Literacy: Writi
and correction history acy ne

Instructional writing Literacy: Writing

Literacy:  Word

Word study activity Study
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Storytelling Literacy: Speaking computing concepts presented - Feel confident teaching CS
Mathematics: to them. Unplugged activities.
Move to a number . .
Numeracy - Recognize that there is a range
Kidbots Findi h Mathematics: of career opportunities in
Inding Shapes Geometry computing
. Mathematics:
Moving in a shape Geometry
. . — CS A=Ya=g %3 L] AFHd gt A
Where is my hat? Literacy: Writing =l = 59 sl ALl o v
Literacy: Reading S 7123 712420 AFHE ANES oldsted w4
Biography Literacy: Speaking - xpejo ] mAbge] €S AEIE FES T2AE A
Searching Literacy: Writing ) o o o o .
algorithms . . Art Performing of dia] AAHE 7 AFE ANdES olsg FH CS
Drama or video activity . o B ~ _
Arts: Drama dEIEE AF WM 7tEA RS BgF AvE
. . Performing Arts: _
Music activity Music A A EFaL Tk
Sorting Retelling a story Literacy: Speaking w3k CS AZFH s 2gFA, A ALGA 9
networks  Growing into a butterfl Science: Biolo, o1 = ol &= 5
8 Y 8y d2 Agstete] 24 dAo] &3lde SAENA A
| @ AFEHA g 22GFAE AAGT Ak ol
<Table 4> CS Unplugged topics " . o . _
a9e] A& GARE g4, Zkedrt s84 L EF
. icul P mmi = 5= 5
Topic Ages  Lessons Cumcu'um rogramming o] AFAE §1% HFH A Y§ 2o
integrations challenges
Binary 510 6 7 2
numbers
El d i -
TTror etect}on 5-10 3 5 o1
and correction
Kidbots 5-10 4 4 50
Searching 5-10 6 6 NA 1. Representing Information: 1. Representing Information: 1. Algorithms & Problem Solving
algorithms Binary Numbers, Error Detection, 20 Questions Binary Search, Sorting
~ - 2. Image Representation, 2. Algorithms & Problem Solving : ’ )
Sorting 14 4 9 NA Cryptography NIM, Codebreakertasmind 2. Interacting with Computers:
networks 0 3. Algorithms & Problem Sohing : 3. Interacting with Computers: Finite State Automata
Artificial Intelligence,

3.2 CS HEHIE u{ MY EAM: Colorado
School of Mines(U.S.A.)

o7 CS ATAIE BES F3hW ATl o
AN SEsa 3aA ) e FAS BEAT. v
QxFeue| A €S AFIE WEAHE Ay
eld sty 2 wAbsel Yd SEE dgsd
<Table 5> 4% SPst Ak 2z ojsh ofw Az

<Table 5> Desired outcomes for students and teachers

Outcome for Teachers
- Use CS Unplugged in their
classrooms.
+ Understand the concepts being
taught.

Outcome for Students

- Show an interest in computing.

- Gain confidence that they
understand computing topics.

+ Understand the fundamental

Minimal Spanning Trees
Computer Vision

<Fig. 4> CS Unplugged concepts for low, intermediate,
and high level students
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1) Representing Information:

Binary Numbers, Image Representation,
Cryptography

2) Algorithms & Problem Solving:

Minimal Spanning Trees
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1) Representing Information:

Error Detection, 20 Questions

2) Algorithms & Problem Solving:

NIM, Codebreaker (Mastermind)

3) Interacting with Computers:

Artificial Intelligence, Computer Vision

<EA> 2gAle] JlEolA = Representing
Information ©]= A% FIA FFNA 7hs
sy Yy %] NIM, Codebreaker (Mastermind),
Artificial Intelligence, Computer Vision %< 2
A2 CSe B ol sdatA Far 3ekA o]
Fol A thFEA oW CSeo FFdhie sy
sl Ugow 4ol sl © Artificial
Intelligence> &9 7Fd & o]ffol2&E o=
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1) Algorithms & Problem Solving:

Binary Search, Sorting

2) Interacting with Computers:

Finite State Automata
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<Table 6> Computer Science Contents included in CS
Unplugged

Computer

Topic Activit, ..
b Y Science concept

Binary Numbers
Data Image Representation Discrete
Representing  Text Compression Mathematics
Information  Error Detection Data Structure
Information Theory
Database Database

Searching Algorithms
Sorting Algorithms

Algorithms : Sorting Networks Algorithm
Putting Minimal Spanning Trees

Com\[})&l(fis to Routing and Deadlock %I;esrtitrl:sg

Network Protocols Network

Divide and Conquer Algorithm

Procedures:  Finite State Automata Automata

Telling Programming Languages .

Computers  Programming Languages - Programming
Language

What to do  Harold the Robot

Intractability:
Really Hard Graph Colouring
Problems

Data Structure

Information Hiding
Cryptographic Protocols Security
Public Key Encryption

Cryptographic:
Sharing Secrets
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The Human  Hyman Interface Design

Face of ey
Computing: The Turing Test Al
Interacting with Aificial Intelligence

Computers
Phylogenetics Network
Modems Unplugged communication

Community  Divide and Conquer Algorithm

Activities  Databases Database
Scout Patrol(Encryption) Security
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