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Abstract There are 27 science education institutes for gifted education institutes in the university with support from
the MSIT (Ministry of Science and ICT). Mathematics, physics, chemistry, biology, earth sciences, and information
classes are given in each science education institute for the gifted. The authors developed a curriculum with
components of computing thinking for information-gifted students. To determine if the curriculum is effective on the
computer scientific attitude of the information gifted, TOSRA was modified and the test was then developed.
Information students were educated at K university's science education institute for the gifted with the developed
curriculum for one year and the computer scientific attitude of them was tested.

According to the test results, there was a significant difference in the computer scientific attitude of the curriculum
conducted at the institute at 0.05 level of significance. Statistically significant differences were observed in the social
implications of computer science, attitudes of computer scientific inquiry, and the normality of computer technicians
at the level of significance of 0.05. On the other hand, there were no significant differences in the adoption of
computer scientific attitudes, the enjoyment of computer science lessons, leisure interest in computer science, and
career interest in computer science.

Keywords : Compter Scientific Attitude, Gifted Education, Computer Thinking, Testing Tool, t-test

"Corresponding Author : Jong-In Chung(Kongju National Univ.)

Tel: +82-41-850-8821 email: jichung@kongju.ac.kr

Received May 23, 2018 Revised (1st June 22, 2018, 2nd July 18, 2018)
Accepted August 3, 2018 Published August 31, 2018

193



A ARk thE
FA 71l

).
=8

o

o

S

77} i}

Aol w2} o)

1

3l
3}

L

k). Consuegral2]

g
A

L

L

]

]_

)

#)e)

. ME

L

L

3

o

Al Al

g

ARk, Al Al

=

AF8l7) 488 =2 4] A19d A8Z, 2018

3191tk Renzulli[3]

o
5719.300] AL 77

AA ZHEe 3]
1t
3]

o
O

3

=

=]

=]

7°

)

bl
S|

WA %t e} 4o

o] =
S

=

1

S
1

<
o

=

=

L
L

]

F AR
o] mjx

O
i

5]
3}

of Y 7
o AFH 3

=
=
=
=

34o] e 7

tol ARG
Fgo] JRIA

1.2 AFALE

g

ke
hal

¥ ofof
o A 25

o}
=k
i

bo] shre] A7}
o o}
=

Moz st
1}

).

L
L

o
}

T

d, 3}
o

ol A A=A

AR

ot &5

L

]

T

3 A o 4 Ae=Z e A

[e)

sl Tt

S

L

L

ol

W a1y
Ao BJA 54 Ao, A4, A4, 4

FHABAAE Kol

=
=

]

shef, A, ATst, AREFE S

Aso] FagA
Atz 74 o]

=151

[e)

k

__oh

1.3 H|

o

B

)

[ex
fs

172] o)

=

B }\gu

1

Sh

el

2, 3}

A=)

y =

A&7 Bl A 45

Fole)

X

)

HlJ

ko]
juld

2. 0|2 HHZ

at71el ofgfrol Siek

9

Az dnks)

194

] o]
o]

T
il

o] F-0y2] 31
S9] 2%
/‘\___]

=

A

sojo] g A7k vinle A

).

o
o

L

L

3 ols

wol An % A7 sspor
=

15

=
= Wh

)

e
o} 2y e 2X e uSe] T840 hEHH

o
A



EEEER LR

AmgYe] ARG SAS) FFE Hotd = BA

2.1 st Ef=ZHA

7ke] AU &= 542 AAA B4, A4 54
9 &5 74 SAOE ERVIE gtk AoH 54
olgk QIzke] XYL = AFA Aol AAE |
EllE 54 e SZolgta Aowtl7]

Klopferi= Bloom2] W&&5% #7383 718 13}
SHA] A8 sk 6711 e] A elA o] BRE vy
3} o] AA B =, H1dlA Heo® 455 1 2=
Al #H8AQl s YERNI UTHS]

1 Bee] vl 50149 B, H2 AFL o2

Aot g7e] 8, H3 AeH Bi=e] 4§, H4 48t

F9 AR FAE, H5 H3t B B5) O 50 )
H

nl=e] F7hS 3 7HNAEP) 7F A g ml=r 3t
Stugo] Ank HHE V= Hetag o] ojgel 7oA
2o dAAYL FAlSke] ofsf 2=, NAEPS]
7h= ol d duk &

B2 2AH o7 AASe eSS
Akste] o8 ko] FAR ]85k YUtk NAEP A4
A ket Aol AwE gH Goe] 77) Rokel
&2 oS3 2tk

(1) Aol A3 B (2) A gl i aa
(3) Aral-ast] Aglel vd A3 (4) AAH =AY
Fetel] @& 97 (5) 3t 7H (6) AHEIA =4 (7)
w739

Fraser= #84 Bl=7AF =79 TOSRA(Test of
Science-Related Attitudes)E 7I#3}31th TOSRAE 2}

8to] AL3| A AAL Tpstebtel] gk B, 3 EE
g, Hetrde] EAR, B3 #H Fnjof disk #4,
ﬂ}fi} #A Zgel disk B, 78kt

GASZ Fof IYi9]. Table 1> NAEP A|43} 3}38} 3
7}5, TOSRA, Klopfer?] 3 ¢1# oS n|agh Ao},

N

ol |
T N
0
H
R
2

=)
rr
T
T

AE EA e Al tiate] S}

2N o
H
o

o (o M
o
i

{0 mlo
Ho
ol
o
L2 1
o
%E
2,
=
‘?L
>
1>
i)
_(

N

off
1R

Fe5p %x1~ 4213] olaflo +

7 i QIEY o

b2 o o
e,
o
tjo
-
o,
o

o
X0
k]
U_\_,

Mo tg
N

>

o,

T

N

o

fr
)
22

>~
>
=
o
o
o
X
R
o
2
:uoL_‘,

ot
4
o
i,
ox
T
il
M
2
o
ol
e
T,
ot

1o,
of
ol
9

N
)

of
oot

o

fr

X

Sl
2
T
:?L_‘,

o

o

o,

ot
ooy 2

T R
xe
rir
off
L)

o _\ﬁ_
N
i
i)
oo
off

Ho
oo &
= R
o
i
of
e
lo 1€

Table 1. Comparison of the Classification of Scientific Attitude

NAEP

TOSRA

Klopfer

Value of Science

Social Dispute

Social Implications of Science

Manifestation of favourable attitudes towards
science and scientists

Opinion to Social- Scientific Responsibility

Normality of Scientists

Scientific Experiences

Attitude to Scientific Inquiry

Acceptance of scientific inquiry as a way of
thought

Opinion for Science as Personal Tools

Adoption of Scientific Attitudes

Adoption of scientific attitudes

Attitude of Science Lessons

Enjoyment of Science Lessons

Enjoyment of science learning experiences

Opinion for Science as Personal Tools

Leisure Interest in Science

Development of interest in science and
science-related activities

Interest in Career and Education

Career Interest in Science

Development of interest in pursuing a career
in science
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Table 2. 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. The Elements of Computational Thinking
supposed by MIT Media Lab
Concepts Practices Perspectives
Sequence Prograssive Attempts and Present
Development
Repetition Testing Debugging Connect
Paralle L .
Processing Reuse and Recombination Inquiry
Event Abstraction and Modulization
Condition
Operation
Data
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Table 4. Distribution of Questions for Computer
Scientific Attitude

Area # of Question

Social Implications of Science 9

Attitude to Scientific Inquiry
Adoption of Scientific Attitudes
Enjoyment of Science Lessons

Leisure Interest in Science

Career Interest in Science
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Table 5. Learning Objectives of Regular Programs
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Program Hours Leaming Objectives Factors of Creative Thinking
. L. Problem decomposition, pattern match, Abstraction, and
Unpl d C tational Think 8 . . . C, A, R, D, AB, AP
npugged fLomputationa’ thunking making algorithm through unplugged activity
Making Report card using Control 3 Imp}cmcntatlon of UI and application using Visual C.A.R.D, AB, AP, AT, S, P
Statements and Array Basic
Cho}u}:e of Optimal Public Office’s 4 Searching th§ optlmal' public office’s position using C.A.R.D, AB, AP, AT, S, P
Position. graph searching algorithm
Finding the Shortest Path of Subway 4 Searchmg the Shonest path of subway using graph C.A.R.D, AB, AP, AT, S, P
searching algorithm
Control of Robot using MSRDS 7 Learn about control of robot using simulation functions C.A.R.D, AB, AP, AT, S, P
of MSRDS

Unplugged Problem Solving 7 Learning problem solving through unplugged activity C, A, R, D, AB, AP
Big Data Analysis of Social Network 3 Learning blg' data analysis of SNS using the library of C. A R. D, AB, AP, AT, S, P
System R programming
Visual P tibl ility of
R(l)sl;l; erceptible Capability o 4 Learning about the visual perceptible capability of robot | C, A, R, D, AB, AP
Cryptogram g?neratlonA and 3 Lgammg n?atrlx properties and application about cipher C.A.R.D, AB, AP, AT, S, P
Decryption using Matrix using matrix
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 ?;;gnmg ideas for life tools and making them using | .\ 'p 1, Ap AP, AT, S, P

. . Learni lugged ing through )\ d
Unplugged Coding Learning 4 C(f;;:;ng UApIUEESC programming trough unplugee C, A, R, D, AB, AP
Control of LED using Arduino’s Learning sketch programming and controlling Arduino’s
Digital I/O functions 7 digital /O C A R, D, AB, AP, AT, P

Total 72

C: Data Collection, A: Data Analysis, R: Data Representation, D: Problem Decomposition, AB: Abstraction, AP: Algorithm & Procedures, AT:
Automation, S: Simulation
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Table 6. Contents of Special Programs

Program Hours Content
Orientation 1 Orientation of ICT class
Special Lecture for Career 4 Special Lecture for Career
Orientation of SST(Science Study Tournament) 1 SST is to enhance studying and discussion about given the topic
Learning Achievement Evaluation for 1" semester 1 1" learning achievement evaluation
Evening Special Program |, Il 4 Science cooperative learning for all students of science gifted education center
Learning Achievement Evaluation for Summer Camp 1 2" learning achievement evaluation
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 Teaching 4 Attendance on presentation of private teaching course that are students who had
Course graduated this class
Learning Achievement Evaluation for 2" semester 1 3¢ learning achievement evaluation

Total 33

Table 7. Curriculum for Information Gifted Class

Time Hours

Program

1
2™ Week March

Orientation

Special Lecture for Career

4™ Week March

Unplugged Computational Thinking

2" Week April

Making Report card using Control Statements and Array

Choice of Optimal Public Office’s Position.

2" Week May

Finding the Shortest Path of Subway

2™ Week June

Control of Robot using MSRDS

Orientation of SST(Science Study Tournament)

Unplugged Problem Solving

2" Week July

Learning Achievement Evaluation for 1" semester

Big Data Analysis of Social Network System

Summer Camp (Ist day)

Evening Special Program |

Visual Perceptible Capability of Robot

Cryptogram generation and Decryption using Matrix

Summer Camp (2nd day)

Learning Achievement Evaluation for Summer Camp

Evening Special Program |l

Instruction of SST

Summer Camp (3rd day)

Career Counselling with Guidance Professor

Dialogue with Seniors(Career Talk Concert)

Preparation for SST

4" Week August

SST

Understanding 3D Printing and Studying 123D

2™ Week September

Invention of life tools using 123D

Unplugged Coding Learning

4™ Week October

Attendance on Presentation of Private Teaching Course

Control of LED using Arduino’s Digital /O functions

2™ Week November

EAESIES FN FN PO VY AT F) NS FO) Py (0] NG E ) o) S NG I B (PN N P () N

Learning Achievement Evaluation for 2" semester

A
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Table 8. Results of Test of Computer Scientific Attitude

Domain N Group M SD Diff. of SD t P
Computer Seientific. Atifud s Before 41570 0.3784 02015 S 6760 ol81
1] T 1entil 1 . =z .
omputer Seientiiic Attiude After 42963 03012
Social Implications of Sci 15 Before 4.2222 04303 0.2319 2.35159 0.0339
1 mpii 10N: 1en . 4. 3
ocial impfications of science After 43630 03648
Before 3.7867 0.4749
Attitude to Scientific Inqui 15 0.2583 4 0.0013
itude to Scientific Inquiry After 40533 03962
Bk 3.9667 0.4921
Adoption of Scientific Attitudes | 15 core 0.2984 -0.86559 0.4013
After 40333 03115
_ A Before 46167 0.5250
Enjoyment of Science Lessons 15 Aftor 46333 03949 0.3595 -0.71849 0.4843
Leisure Interest in Sci 15 Before 44250 05150 02617 0.6168 0.5473
cisure Interest m Science After 44667 03674 .. -0. .
Career Tnterest in Sci 15 Before 4.2222 04784 0.5098 13509 0.1982
reer Inter m 1en . -1. 3
arcer fnferest m Seience After 4.4 03716
Normality of Scientist 15 Before 384 04611 0.3284 3.460 0.0038
rmali 1entl . =J. 3
ormality of Scientists After 413331 0.5690
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