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Abstract Fostering science-gifted individuals are very important for the future of the nation, and it is
especially important to cultivate information-gifted individuals in the age of the fourth industry. There
is no standardized curriculum for each gifted education center of the University. Therefore, in this study,
we analyzed how effective the curriculum developed on the basis of computing thinking is to affect the
characteristics of the information-gifted individuals. The curriculum developed on the components of
computing thinking was applied to the information-gifted students of K University. In order to verify the
effectiveness of the curriculum, we developed a creative personality test and an intrinsic motivation test,
and conducted tests before and after the training. We compared pre-post test results by t-test with R
program. The creative personality test consisted of 36 items with 6 factors: risk-taking, self - acceptance,
curiosity, humor, dominance, and autonomy. The intrinsic motivation test consisted of 20 items with 5
items: curiosity and interest oriented tendency, challenging learning task preference orientation,
independent judgment dependency propensity, independent mastery propensity, and internal criterion
propensity. The effect of the curriculum on the creative personality of the experimental group was
significant (0.009, 0.05). The significance level of the intrinsic motivation was 0.056 and was not
significant at the 0.05 level of significance.
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Table 2. The Elements of Computational Thinking
supposed by MIT Media Lab

Concepts Practices Perspectives
Sequence Progra};ii:lf;igﬁts and Present
Repetition Testing Debugging Connect
Prl(j)izlslieng Reuse and Recombination Inquiry
Event Abstraction and Modulization
Condition
Operation
Data
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Table 1. The Elements of Computational Thinking supposed by CSTA

Elements

Meaning

Data Collection

The Process of gathering appropriate information

Data Analysis

Making sense of data, finding patterns, and drawing conclusions

Data
Representation

Depicting and organizing data in appropriate graphs, charts, words, or images

Problem
Decomposition

Breaking down tasks into smaller, manageable parts

Abstraction

Reducing complexity to define main idea

Algorithm & Procedures

Series of ordered steps taken to solve a problem or achieve some end

Automation

Having computers or machines do repetitive or tedious tasks

Simulation

Representation or model of a process. Simulation also involves running experiments using models

Parallelization

Organize resources to simultaneously carry out tasks to reach a common goal
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Table 3. Learning Objectives of Regular Programs
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Program Hours Learning Objectives Factors of Creative Thinking
Control of Robot using MSRDS 8 Learn about control of robot using simulation | 4 ¢ 1y AR Ap, AT, s, P
functions of MSRDS
Understanding 3D Printing and . . . .
Studying 123D 4 Learning 123D design tool and operation of 3D printer|C, A, R, D, AB, AP, AT, S, P
Invention of life tools using 123D 4  |Designing ideas for life 502‘;11; and making them using| .y 'p 1, Ap AP, AT s, P
Math Game al?d 'Computatlonal 8 Building computational thinking using Math game C, A, R, D, AB, AP
Thinking
Control of Arduino’s Digital 1/O 8 Learning sketch programming and controlling C. A R, D, AB, AP, AT, P
Arduino’s digital 1/0O
Making Report card using Control 8 Implementation of UI and‘application using Visual C. A R D, AB. AP, AT. S, P
Statements and Array Basic
Build Computix;)itgil;nking with EPL 6 Building computational thinking using Python C, A, R, D, AB, AP, AT, S, P
Cryptogra.m gen.eration jomd 4 Learning matrix.propertigs and gpplication about C. A R D, AB, AP, AT. S, P
Decryption using Matrix cipher using matrix
Finding path in Maze 4 Searching the opmma} path in Maze using graph C. A R D, AB, AP, AT, S, P
searching algorithm
Finding the Shortest Path of Subway 4 Searching the shortest‘ path of -subway using graph C. A R D, AB, AP, AT, S, P
searching algorithm
Unplugged Problem Solving 8 Learning problem solving through unplugged activity C, A, R, D, AB, AP
Mov1fe recomm(-andzftlon program 4 Understandng. of movie .rec?mméndanon PrOgram |- s p AR AP, AT, S, P
using collective intelligence using collective intelligence
Future and ApplicAation of Artificial 3 Learning about Future anfi Application of Artificial C. A R D, AB. AP
Intelligent Intelligent
Total 73

C: Data Collection, A: Data Analysis, R: Data Representation, D: Problem Decomposition, AB: Abstraction, AP: Algorithm & Procedures,

AT: Automation, S: Simulation, P: Parallelization
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Table 4. Contents of Special Programs

Program Hours Content
Orientation 2 Orientation of ICT class
Special Lecture for Career 4 Special Lecture for Career
Orientati f SST(Sci tud
rientation of SST(Science Study 1 SST is to enhance studying and discussion about given the topic
Tournament)
Learning Achievement Evaluation for 1 st R . .
1 1% learning achievement evaluation
semester
Instruction of SST 4 Guidance professor’s instruction of SST
Career Counselling with Guidance Professor 2 Career counselling with guidance professor
Dialogue with Seniors(Career Talk Concert) 2 Dialogue with Seniors that are famous university
Preparation for SST 3 Preparation for SST

SST 5 Science Study Tournament
Attendance on Presentation of Private 4 Attendance on presentation of private teaching course that are students who
Teaching Course had graduated this class
- . . d
Learning Achievement Evaluation for 2" nd X i i
1 2" learning achievement evaluation
semester

Total 29

Table 5. Curriculum for Information Gifted Class

Time Hours Program

Orientation

2™ Week March -
Special Lecture for Career

4™ Week March Control of Robot using MSRDS

Understanding 3D Printing and Studying 123D

2™ Week April -
Invention of life tools using 123D

Math Game and Computational Thinking 1

2™ Week May
Math Game and Computational Thinking 2

Control of Arduino’s Digital 1/O 1

4™ Week May -
Control of Arduino’s Digital 1/0O 2

d Making Report card using Control Statements and Array 1
2" Week June

Making Report card using Control Statements and Array 2

Build Computing Thinking with EPL Python

4™ Week June Learning Achievement Evaluation for 1" semester

Orientation of SST(Science Study Tournament)

Instruction of SST

2™ Week July Career Counselling with Guidance Professor

Dialogue with Seniors(Career Talk Concert)

Cryptogram generation and Decryption using Matrix

4™ Week July
Finding path in Maze

Preparation for SST

4" Week August
SST

d Finding the Shortest Path of Subway
2" Week September

Attendance on Presentation of Private Teaching Course

Unplugged Problem Solving 1

2™ Week October
Unplugged Problem Solving 2

Movie recommendation program using collective intelligence

4™ Week October Future and Application of Artificial Intelligent

[ KT NS NN (NG (V) (VNG [N VS IS IFNQ) (FNO NC) IS gy (NS IS NI IS NG IS IF SO IR N RS IS RS S RS S

: - .
Learning Achievement Evaluation for 2 semester

2" January 102 Graduation Ceremony for 2018
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Table 6. Distribution of Questions for Test of
Creative Personality

Area # of Question
Risk-taking 6
Self-acceptance 6
Curiosity 6
Humor 6
Dominance 6
Autonomy 6
Total 36

Table 7. Distribution of Questions for Test of
Intrinsic Motivation

Area # of Question
Curiosity/ Interest 4
Preference for Challenge 4
Independent Judgement 4
Independent Mastery 4
Internal Criteria 4
Total 20
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Table 8. Results of Test of Creative Persnality
Domain N Group M SD Diff. of SD t p
Bef 621 4
Creative Personality 15 Aef:)el;e :875 42? 326 -3.024 .009
Risk-taki 15 Before 3344 876 507 2,037 061
e After 3611 811 ' ‘ '
) Before 3.991 484
Self-acceptance 15 277 -3.009 .009
After 4.207 538
o Before 3.573 .586
Curiosity 15 Afrer 3789 544 511 1.633 125
~ Before 3.413 614
Humor 15 Afror 3711 26 439 2.627 012
Before 3.593 612
Domi 15 331 -3.24 .006
ominance > After 3871 535 5 527
Autonomy 15 Before 3.749 579 663 -1.648 122
After 4.031 .685
Table 9. Results of Test of Intrinsic Motivation
Domain N Group M SD Diff. of SD t p
o o Before 3.610 438
Intrinsic Motivation 15 335 -2.082 .056
After 3.790 .619
L Before 3.483 571
Curiosity/ Interest 15 Aftor 3650 725 532 1.214 245
Before 3.573 755
Preference for Challenge 15 353 -3.511 .004
After 3.893 778
nd q q 5 Before 3.800 519 465 0417 e
ndependent Judgement Afror 3850 604 . . .683
~ Before 3.800 484
Independent Mastery 15 .507 -0.764 458
After 3.900 541
Bef . 74
Internal Criteria 15 —ore 3333 745 .660 -1.434 174
After 3.578 921
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