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Education Course Model based on AP CSP For Improvement of

Computational Thinking

EunYoung Cheon®

Abstract

Computational Thinking is one of the biggest issues in the era of the Fourth Industrial Revolution.

It is a core literacy required not only for SW major but also for all students including them. It is not

a simple computer software education, but a coding education based on Computational Thinking, and

it should be able to solve the problems in everyday life and to express the process and solutions.

However, in the case of students who lack background knowledge on SW and programming languages

for development, it is hard to know how to algorithmize problems and express them using computer

devices. In this study, we proposed a education course model to improve the students' thinking skills

and to express them effectively. In addition, we confirmed whether the non—major students who

learned through this education course model can express various problems related to the major field

by integrating them with computing accidents and improve the problem solving ability.

» Keyword: Collaboration, AP CSP, Computational Thingking, SW Education, Coding Education
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Fig. 1. A Case Study of using Translated
Computational Thinking in 43 Domestic Papers
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Fig. 2. Scholars Definition of Computational Thinking
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Table 1. Suitable Resources for Coding class[16]

Grades Programming Resources

CS Unplugged, Robottileikki, Computer
Science—a—Box:Unplug Your Curriculum, Computer
Science for Fun

1-2 Grade

3-6 Grade Scratch, Kodu, Alice, App inventor, Logo, Turtle Roy

Khan Academy, W3 Schools, Udacity, Codecademy,
Code Schol, EDX, Helsingin yliopiston MOOC, MIT
OpenCourseWare, Processing, Coursera, Code
Avengers, Code Combat, ruby warrior, Dash,
Kinestethic Learning Activities

7-9 Grade

2.3 United States
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¢ Intellectually Important

* Lead to multiple career paths

* Problem solving

» Support & Link other science

* Engage all students

Level 1 Level 2 Level 3 Computational
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Computer
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Science

Concepts and
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Computers and

Computing
Practice &

Fig. 4. Organizing Structure for the Computer Science
Standards &
Strands in the Computer Science Standards
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3. Necessity of research to improve Computational
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Fig. 6. Software Production Process

A] Concept Outline 2.2 29} 2ol FA%™[26](27], H7}
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Table 2. Element of AP CSP

i P.1 Connecting Computing
% § p.2 Creating Computational Artifacts
a 2 P.3 Abstracting
E-)U % P.4 Analyzing Problems and Artifacts
%. g_) P.5 Communicating
3 P.6 Collaborating
Big Idea 1 Creativity(B.1.1)
© Big Idea 2 Abstraction(B.1.2)
§ Big Idea 3 Data and Information(B.1.3)
2 | Big Idea 4 Algorithms(B.1.4)
g Big Idea 5 Programming(B.1.5)
2 | Bigldea6 | The Intemet(B.1.6)
Big Idea 7 Global Impact(B.1.7)
= Art History = Latin
= Biology = Macroeconomics
= Calculus AB = Microeconomics
= Calculus BC = Music Theory
= Chemistry = Physics 1: Algebra-Based

Chinese Language
and Culture

Comparative Government
and Politics

Physics 2: Algebra-Based
Physics C: Electricity
and Magnetism

Physics C: Mechanics

= Computer Science A = Psychology
= Computer Science Principles = Research
= English Language » Seminar

and Composition

English Literature
and Composition

Environmental Science

Spanish Language
and Culture

Spanish Literature
and Culture

Statistics

Studio Art: 2-D Design
Studio Art: 3-D Design
Studio Art: Drawing

United States Government
and Politics

United States History
World History

European History
French Language
and Culture

German Language
and Culture

Human Geography
Italian Language
and Culture
Japanese Language
and Culture

Fig. 5. AP Courses and Exams in AP CSP
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Table 3. Practiced Detail Curriculum based on AP CSP

AP CSP Frame
SR Lecture Plan Lecture Content
Schedule CTP CcO
Computational Introduce about Computational Thinking P 1
Week 1 Thinking Concepts of Software and coding P.2 B.D.1
and Software Learning Objectives of Software Coding )
Understanding about Data and Information P
Expression about Information and learning of Structure p.2 B.D.1
Finding Problems Finding Problems in everyday life P.3 T
Week 2-4 ) ) — B.D.2
in Everyday life Definition of Problem P.4 B D3
Understanding the Resolution Process of Problem P.5 o
Problem Analysis and Abstraction P.6
H d di d Understanding about Algorithms bo
ow to Ur] erstanding an Method of Representation of Algorithms : B.D.3
Week 5-7 Representing Algorithm desi 1L - fs Wil Select and L ) P.3 B D4
Algorithms Methods. gor! m es!gn earning O. equer? ial, Selec an. oop P4 .D.
Algorithm design 2 (Understanding Sorting and Searching)
Types of Educational Block Programming Languages
Scratch Screen Configuration and Usage
Coding learning Types and Functions of Instruction blocks E; SB;
Week 8-12 method using Block Variable Concepts and Examples P.S B.D.4
Program. Computational Representation of Daily Life Problems Using Scratch P.4 B.D.5
Sequential, Select and Loop Implementation of Scratch ' o
Sorting and Searching Implementation of Scratch
Collaboration Project : Explore and Represent about Problem on the
B ; ) P
Major field using Scratch. P 3 B.D.1
_ o —Explore and Analysis the Problem ' B.D.2
Week 13-14 Mini=Project —Design the solution method P.4 B.D.4
) P.5
—Programming P& B.D.5
—Testing and Modify :
Week 15 End of Term Lecture Review

o Week 13~140& & == ooz &8 xpxle]
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V. Case Study and Result Analysis

1. Case Study
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Fig. 10. Algorithm Block coding Fig. 11. Complete Program
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2. Result Analysis
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