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Abstract In the age of the Fourth Industrial Revolution, lifestyle and industrial structures are faced with evolution
from IT-based automation to the intelligent stage, demanding talents with software capabilities in various fields.
Reflecting these demands, the government has enhanced basic software education for non-majors in elementary and
secondary schools as well as universities. In this study, the software convergence education of Non-Majors is proposed
to improve the general problem solving ability based on computational thinking and the software convergence ability
in the field of their own by developing robot activity. The subjects of this study were 91 students, who were
composed of various majors. The class was designed with computing thinking, convergence elements, and creative
robot activity. The study was conducted for 13 weeks. To examine the effects of software convergence education
through the creative robot activity, this study observed changes in the students' learning outcomes, satisfaction with
creative robot activities, and perceptions of other disciplines after class based on pre-diagnosis surveys. The survey
asked 12 questions including an understanding of the learning contents, overall satisfaction with multidisciplinary
collaborative learning, understanding of other disciplines, and self-evaluation of problem solving ability through
creative robot activities, which were compared with that before the class. They answered that their ability was
improved.
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Table 1. Software center university's non-majors software basic education

Univ. SW Fundamentals Course Description
. . . 1 course or more required,
h tational Thinki
Gachon Computationa inking and Coding SW basic and SW convergence education
W Probl lving Basi W
Kyungpook S roblem Solving Basics, $ SW basic education (3-6 credits required)
courses by college
Korea Computational Thinking Scratch, Python, HomePage, Physical Computing, etc.
Computational Thinking(3), Courses by . . . Lo
Sogang All students up to 6 credits SW education with basic literacy
college(3)
Computational Thinking and SW
Sungkyungkwan | Coding(2), Problem Solving and All students SW basic course liberal arts required
Algorithm(2)

SW Basic Coding,

Sejong Introduction to Programming Programming education for all of the non-major (C, Python, etc.)
. C Programming and Matlab Python . . .
Ajou Required 3 credits for each college + 3 credits for each department
Excel, R, etc.
C tational Thinking, P i .
Chungnam omputationa 1ming, Frogramming Strengthening SW courses for all students
Fundamentals
Kookmin Computer Programming | - 11 Excel, Scratch, Python, etc.
Computational Thinking (before
D k 11 f 1T hnol
onggul enrollment), SW and Future Society Overall trend o SW convergence technology
Busan Computational Thinking, Computer 6 hours 3 credits required, SW understanding & problem solving, SW
Programming production
SeoulWomen's Software and creative thinking SW education for each major specialty
(6 courses)
Kaist Basics of Programming Required for all students, strengthening software convergence capabilities
of non-majors
H Creative Computing, Creative Computational thinking, Problem solving by programming, Computer
anyan .
vane Programming Science Fundamentals, Advanced Software Skills
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Table 2. Introductory non-major courses

Courses

Course Overview

. . Introduces  fundamental
Computer Science Principles

concepts of computer science and computational thinking.
reasoning, problem solving, data representation, abstraction

Includes logical

Computer Programming I

Basic programming-in-the-small abilities and concepts

Computer Programming II

Concepts of data abstraction and encapsulation including stacks,
recursion, instruction to complexity and use of predefined collection classes.

queues, linked lists, binary trees,

Web Programming

Covers languages, tools, and techniques for developing interactive and dynamic web pages

Data Programming

Assignments solve real data manipulation tasks from science, engineering, business, and the humanities.

Table 3. Boston univ. non-major courses

Courses

Course Overview

Introduction to Computing

learning a deeper appreciation of the capabilities and limitations of computing(the
Principles of Computation, Programming, Algorithm

Introduction to Internet Technologies and
Web Programming

learn how modern Web technologies like search exploit fundamental aspects of networks,
basics of Web programming

Introduction to Databases and Data Mining

learn to relational databases and the SQL, the writing of programs to analyze data, the
data visualization, and data-mining techniques

Computational Systems

learning the common thread of computing that runs through evolution, molecular biology,
personal computers, behavior, and psychology

Introduction to Applications Programming ways of thinking

what is computer software, and how is it developed? develop problem-solving skills and

The Art and Science of Quantitative
Reasoning

disease outbreaks

mathematics, statistics, and computer science for predicting the weather, or controlling
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Table 6. Relationship of CT Concepts, Student Activity
and Curriculum Subjects for the Creative
Robot Activity.

.. Related
CT Concepts Student Activity R
Subjects
. What are the key features of our .
Abstraction . Y Science/Art
team's creative robot?
. Defining what the creative robot .
Algorithm J . Mathematics
will do
- Detailed design drawing for Desi
Decomposition . g e £n
creative robot Technology
L How do creative robot behave in .
Generalization R R Science
their environment
. . Simulate a model to create .
Simulation .. Science/Art
realistic effects.
. Does my creative robot meet m Design
Evaluation Y . e Y g
design criteria? Technology

Table 7. Survey of satisfaction and understanding
through creative robot process

Question |Average
1) I carefully examined the lecture plan of this lecture 6.01
and applied for enrollment. ’
2) Cooperative activities with team members of
. . . 6.20
different majors were beneficial.

3) Our team has good communication and role sharing. 6.14
4) Interdisciplinary cooperative learning has increased 5.3
understanding of the other major. )

5) This course has helped me to understand the basic 6.10
concepts of computer science. ’

6) I have improved my knowledge of IT compared to
6.00
before the class.
7) The creative robot process helped to understand the 5.99
concept of sensor / communication / hardware. ’
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8) I think this course has improved my computational 585
thinking ability. ’
9) The creative robot process helped to understand the 6.00
software concept. ’
10) Through this lecture, 1 helped to connect the 6.02
concept of software with my major. ’
11) I think that the creative robot process helps 583
improve real life problem solving ability. ’
12) 1T would like to recommend this course to other 6.43
students. )
43 85 dujol chst 27 Eot & 2A
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Table 8. Expert Evaluation Area

Evaluator Major Main Evaluation Area

Korean Literature Identify Team Ideas (Stories)

Mathematics Implementing functions of robots

Physics Details of robot motion (dynamics)

Computer Engineering Robot programming logic

Computer Science

. Presentations and Creativi
Education ty
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Fig. 2. Student learning outcomes, examples of creative
robot: (a) Artificial Intelligence Puppies INGUK-e,
(b) A Moving Electic Fan
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