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A Study on Creative and Convergent SW Education Programs for

improving Computational Thinking
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Abstract

After the fourth

industrial revolution came along,

SW education to improve creativity and

problem-solving ability began in elementary, middle, and high schools first and then in universities as

well positively; however, research on the curriculum or what it has to pursue is not yet enough.

Here, this study will investigate the current status of SW education provided in software-oriented

schools operated in universities and also given as cultural studies in general universities and

examines the curriculum or the standard plan for education. In most schools, it is operated as similar

subject names, and diverse methods are tried on— and off-line to cultivate computing thinking skills.

Also, to study SW education programs that can be operated in the general cultural courses of

universities and find out how to utilize them, this author suggests the goal setting, educational

contents, and teaching methods for SW education. As follow-up tasks, it will be needed to apply the

suggested programs to the field and find out new evaluation methods in order to cultivate creative

and convergent persons of ability.
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Table 1. ‘Basics for SW and Problem—Solving’ class
Step Description and Activities

Asking questions and defining problems: Observation,
relevant data search

Developing and using models: writing an inquiry report

2 ) .
about detected problem with given form

3 Planning and carrying out investigations: Interview,
web searching, survey, field investigation

4 Analyzing and interpreting data: Graph, table, chart,
text

5 Using mathematics and computational thinking: Flow
chart, use paper, presentation, block programming
Constructing explanations and designing solutions:

6 Designing of the desired program using App inventor or

Scratch within the program, writing a draft of block
programing for the desired program

Engaging in argument from evidence: Debugging of the
7 block programming of the program, completion of the
program

Obtaining, evaluating, and communicating information:
8 Presentation, demonstration of the completed program,
feedback exchange about other's output(showcase)
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| 1. Current Status of SW Education in University
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Universit: necessary
No. name Y Year Subject Completion Etc +Parentheses indicate the (credits / class hours).
time
Open source software—based operations
) Not-major 4 affiliation groups 6 course completion(software—centric
SW basic, world, programming start, computational thinking, hand-held
1 |gachon Univ.| 2015 |SW convergence 2 » prog g ’ P L g )
. programming, software ecosystem, application programming)
education - ) )
Operate preliminary university
Blended Running
KYUNGDOOK SW and oroblem solvin Humanities(Software Thinking Techniques), Natural Sciences(social
2 YUNgpoox 2015 ) P g 3 network), Arts & Physical(Introduction to Culture Technology), choice
national Univ. basic
1-2 courses out of 10 courses (3/3)
Step 1 : Operate online / offline SW education program before
enrollment, Coding education and computational thinking courses
essential through common education system
Step 2 : SW coding education for non—majors, such as humanities and
3 | korea Univ. | 2015 | Computational thinking 4(3) society, using core education system(scratch, python)
(Software Activities, Computer Programming, Data Structure, Computer
Programming Practice, Data Structure Practice, Introduction to
Telecommunications, Computer Language and Practice, Computer
Science _and Practice
) ) o 3 credits required for all undergraduate basic SW courses and up to 6
4 .| 201 . ) L L
sogang Univ 015 | Computational thinking 3 credits for all students SW courses With basic literacy training(3/3).
Computational thinking
5 sungkygnkwan 2015 and SW COdI.ng’ 4 Completion of 1-2 courses per semester
Univ. Problem solving and
Algorithm
6 |sejong Univ.| 2015 SW basic, Introduction to 3 Entertainment SW, Global Media SW
' programming 2-3 tracks completed (Arts & Physical major).
7 ajou Univ. 2015 | SW basic education 6
chungnam Computational thinkin SW course experience events for non-major(Drone, VR),
8 nationag\ Univ 2015 Pro rpammin basics 9 3 Must complete one course out of Python SW Education, Basic Coding
) 9 9 SW Scratch Education, Mobile App Programming SW Education for
9 |kookmin Univ.| 2016 | Computer programmingl, 2 6 Flipped learning, Completely learning(3/3)
10 |dongguk Univ.| 2016 | Software and future society 2 2/2
Humanities/Society(Big data utilization technology), Natural
) ) Sciences/Business(Python programming,
11 vpusan ) 2016 SW basic educanonj Sw 3 Statistics SW, Big data utilization technology, Pintech), Arts(Design SW
national Univ. convergence education S . . L
utilization technology, Physical computing application)
(3—6_hours _completion)
12 segu\ | 2016 | sw and Creative thinking 3 Pr.ogramm\ng. non—curr\culum requirement(300 hours) .
women’'s Univ Flipped learning type, dormitory type, Ada school lab operation
. Programming language, Elice SW practice education, programming language, Package Usage
13 kaist 2016 ) ) 9 ) o
Elice SW practice Attribute Training
14 |hanyang Univ.| 2016 | Software 2 Open source SW education for non—professional SW education(2/2)

* In time () is the same as

class time and grade
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Table 3. ‘Basics for SW and Problem—Solving’ class

Assignment
time Lessons and Instructional Objectives and Research
Issues
01. Course Introduction
— Class guide
— Computer overview Formulas
1 — Flowchart, pseudo code and program and
overview assignments
Exercise 1 Obtaining official roots using
dichotomy
02. Programs and software )
Assignment

2 Practice 02. Finding the result of a
sequence

03. Flowchart and pseudo code 1
3 Practice 03. Finding the result of

and iteration

Condition
and iteration

combination
Multiple
4 04. Flowchart and pseudo code 2 conditions
Practice 04. Making a combination of coins | and multiple
iterations

05. How to solve the given problem?
5 | Exercise 05. Find the sum of the widths of
repeated triangles

How to think

06. How to approach the problem 1

from the front or the front of a long
ladder-like structure

6 Practice 06. Putting coins in and out of a Stack
structure with only one coin at the top
07. How to approach the problem 2
Practice 07. Putting and subtracting values

7 Queue

8 | midterm test

08. How to approach the problem 3
9 Practice 08. Replace rows and columns of
elements in a matrix

Matrices and
arrays

09. Experiential Problem Solving Methods

13 12. Find the shortest route from a specific
point on the map to a specified destination

10 | Practice 09. Create a way to add and A.l
calculate like humans
10. Graph
11 | Exercise 10. Ensure that the sum of any Array and
) S Graphs
row or column in a 4X4 matrix is the same
11. Connect all the points Connect all
12 Practice 11. Finding the path from the .
. the points
center cell to a specific cell
12. Shortest path search Find the

shortest path

13. Division and conquer

Exercise 13. Find the name and number
you entered in the telephone book listed by
14 | number

Practice 14. Classify data

Practice 15. Summarize the various data
classified

Division and
conquer

15 | Final exam
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2. Application of Hybrid Teaching Method
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Table 4. Step—by-step learner / instructor role

Learner role Teacher role
. — acquire SW basic
8 = | education - Links MOOC videos
5:8 — Acquire basic related to the lecture goal
g—% knowledge through or MOOC videos
38— lectures on preparatory production
o lesson / review based on — Curator, Teaching role
© online

- Based on the topics — Presents learnei—

S| presented by the O

5 . . participative problem for

= instructor, they actively the whole curriculum

ES o ) )
@@ oarlt\cwoate n various — Instructional direction in
3o active learning activities PBL problem solving

§ | such as Flipping Learning, r0CesS

@ | Action Learning, and ? Guidance. role of

S Project / Problem Based tacilitator ’

Learning.

— Problems in real life or — Present the problem
3m Field finding topic so that the
%g — Presenting creative contents related to the
%%_ ideas and solving class can be experienced
=3 problems based on what in the field
%“’ you have learned — Role to help solve the
o — Improving creativity and problem

problem—solving ability — Mentor role
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Table 5. Set the Goal

Domain Goal
) Understanding the change of life by
Life and -
software and comprehension of technology
software

fused with computing technology

Experiment and design with algorithm and
programming

Algorithms and
Programming

Discover real life problems based on
computing thinking and Solving convergence
problems related to major

Computing and
problem solving
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1.2 Training Contents and Teaching method
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Table 6. Step—by-step Educational Contents
/ Teaching Method

Hybrid
Teaching
Method Step

Educational contents and teaching methods

— Understanding software basics
— Coding expression method

Knowledge | - problem analysis, data collection
Acquilization | _ ynderstanding computational Thinking and
Step problem solving processes

On-0ff Line, Flipped Learning

— Learning problem-solving procedures based on
computing thinking

Thinking - Problem solving with abstraction, algorithms
Expansion - Problem solving with disassembly, pattern
Step recognition
— Problem finding and analysis, realize solution
Off Line, PBL(Problem Based Learning)
) — Experience a variety of programs
Expenenlce/ - Practice entry program
Reflection - Solving real-life problems through projects
Step

Off Lene, PBL(Project Based Learning)

[V. Conclusions
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