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ABSTRACT

Under the influence of the Fourth Industrial Revolution, there is a emphasis on capacity building based on computational
thinking to foster talent for future. In Korea, SW education has been mandatory since 2018. Since 2017, research has
been conducted on the definition of SW education capability and the development of diagnostic tools. At this time, the
diagnostic tool for middle school has been revised and supplemented once in 2018 and is used so far. In response to the
request from the field to expand the information diagnostic test for middle school to elementary school and high school,
it began as one of the 2019 study on the effectiveness of SW leading schools. In this study, we develop a diagnostic tool
for elementary and high school based on the diagnostic tool for middle school. Expert validity verification and preliminary
inspections are carried out. Preliminary examinations will analyze the reliability, discrimination, and difficulty of the
questions, and look forward to seeing the potential as a testing tool in the future.
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Table. 1 Definition of Measures of SW Education
Competency
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Measure Area Definition

Information
protection

Understand the value of the
information society and build ethics
and citizenship as members of the
information society

Informati
on culture
literacy

Information
Ethics

Measure Area Definition
Collecting and managing information
Information | °F data that is expected to be related
? lecti to the problem to be solved through
= collection experimentation, observation, search,
&
=2 etc.
37’ The process of extracting key elements
& Informatio by procqss?ng and analyzing the
2 .| characteristics of information or
n analysis d . -
ata in various ways (such as
calculation or statistics).
Computing Model Steps to build a model by breaking
Thinking- | > . down, classifying, and structuring
B i | design the problem into smaller units
ased | S p
Probl.em %r' Algorithm Establish a set of procedures based
Solving representation on the (developed) model for the
Process epresentalion| 1 roblem-solving direction
- Write a program to be executed by a
3 |Programmi| computer according to established
05 ng procedures or process using an
% existing framework (application SW)
0%' anpl Steps to test the implemented
PPY | solution and apply it in real life
o Review the entire process of problem
s evaluation solving and determine (measure,
% evaluate) efficiency, reliability, and
= adequacy
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Table. 2 Elementary School Information Curriculum
Measurement Delphi Investigation Feasibility (N=51)
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Table. 3 High School Information Curriculum Measurement

Measure Area Q| A S m C]Q/ CV

Information

collection | Q1465 | 13 | 500 [1.89] .03

Information

. Q21470 | .11 5.00 [1.99]| .02
analysis

Model design| Q3 | 4.75 12 5.00 (1.89| .03

Comput | Algorithm

. .| Q41450 .17 5.00 [1.69| .04
ing |representation

Thinkin | programming| Q5 | 4.85 | .08 | 5.00 [1.99| .02

g-Based Information
Problem . Q61| 4.70 13 5.00 |1.89] .03

Solving collection

Process | Algorithm

.| Q7| 445 22 5.00 [1.69| .05
representation

Delphi Investigation Feasibility (N=45)

Measure Area Q A S m |CVR| CV

Information |-, |4 55| 50 500 1.90 | 04
collection

Information |, | 4 671 16 500|190 | .03
analysis

Model design | Q3 |4.76 | .15 [5.00 | 1.90 | .03
Computi | Algorithm

. Q4 1476| .15 |5.00|1.90 | .03
ng representation

Thinking | programming | Q5 | 4.71 | .12 | 5.00 | 1.90 | .03
-Based

apply | Q8|4.60| .15 | 500 [1.79| .03

evaluation | Q9 | 4.45 21 5.00 |1.79] .05

Programming | Q10| 4.70 13 500 |1.89| .03

evaluation |Q11] 4.55 15 5.00 [1.79]| .03

Informa | Information

) . Q12| 4.70 11 5.00 |1.99] .02
tion | protection

culture | Information

literacy | Ethics

Problem | Tformation oy o1l 6 1500 [ 1.90 | 03

. collection
Solving -

Process | Algorithm 1 o 16 1500 190 | 03
representation

apply Q8 | 462 .16 |5.00] 1.90 | .03

evaluation Q9 | 471 | .16 |5.00| 1.90 | .03

Programming | Q10 | 4.52 | .16 | 5.00 | 1.90 | .04

evaluation | QI1|4.62| 20 [5.00] 1.90 | .04

Informati| Information | 1 1 6> | 161500 1.90 | 03
on protection
culture | Information

ey | Bthies | Q13| 471] 12 |5.00 | 1.90 | 03
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Table. 4 Technical statistics on SW education capacity

(N=51)
Measure Area A S | Min | Max | s | Kurt
Information collection | .92 | .27 | .00 | 1.00 |-3.23| 8.79
Information analysis | 1.78 | .46 | .00 | 2.00 |-2.04 | 3.62

Model design 1.41 | .78 | .00 | 2.00 | -.88 | -.76
Algorithm representation | 1.02 | .76 | .00 | 2.00 | -.03 |-1.24
Programming 1.14 | .40 | 1.00 | 3.00 | 3.09 | 9.74

apply .84 | 37 | .00 | 1.00 [-1.94| 1.85
Evaluation .63 | .69 | .00 |2.00 | .65 | -.67
Computing
Thinking-Based Problem | 7.69 | 2.11 | 3.00 |12.00 | -.22 | -.68
Solving Process
Information protection | .86 | .35 | .00 | 1.00 |-2.17| 2.83
Information Ethics | .76 | .43 | .00 | 1.00 |-1.29| -.36
Information culture 1631 60 | 00 |2.00-139] 98

literacy
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Table. 5 Reliability of SW Educational Competency

A AL =T e

Q | A| S | Sningiens | iy | P | by Factor
Q51 | .14 .35 .687

Q52 |.82].39 .598

Q6 | .86 .35 577

Q7 | 47|.50 538

Q8 | .84|.37 .602

Q9 | .24 .43 .585

Q10 | .18 .39 .670

QIl|.39] 49| 619 Informati

Q12 | .86 .35 .613 on culture .302
QI3 | 76| 43 549 literacy

Table. 6 Correlation Coefficients between Items in SW
Educational Competency Diagnosis Tool (N=51)

Q1 2 31 32 4 51 52 6 7 8 9 10 11 12 13
1

2 |519%¢1

31182 316% 1

320242 302% 4611

41029 097 -131 -010 1

S1.116 -172 -182 -421%-097
521056 114 .107 A412%*-109 -264 1

6 1096 .172 182 302% 211 -338* 413**]

7 017 262 430%*367*.144 -376%.333* 376**1

8 126 141 .523**246 -066 -141 225 141 .299* 1

9 162 221 090 216 224 -221 257 221 311*-142 1

101056 035 -107 -304* 213 114 -730%-.114 -230 -083 -136 1

111085 087 .162 257 .082 -087 .056 -030 .128 015 .123 -056 1
12116 172 -087 .063 .097 -338*264 .172 376**.141 087 -.114 -146 1

131.526** 585%*.128  .364**.148 -316* 228 .316* .338* 015 .308* .014 .067 .I182 1

Diagnosis Tool (N=51)

Reliability when | Reliab Reliability

Q| AlS removing items | ility Factor by Factor
Q1 | .92].27 .596 Computing
Q2 | .86 .35 .561 Thinking-

Q31 |.76 | 43 575 617 PBasled 545

Q32 | .65/ 48 553 roblem
Solving
Q4 |.55|.50 .620 Process
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Table. 7 Technical statistics on SW education capacity

Measure Area A S Min | Max S Kurt
Information collection | .87 | .34 | .00 | 1.00 |-2.23 | 3.12

Reliability . S
Q | A | S |whenremoving R.evhab Factor Beliabity
. ility by Factor
items
Q6 | .56 .50 .655
Q7 | .42|.50 .670
Q8 |.78| .42 .648
Q9 |.13| .34 703
Q10 | .40 .50 717
QIl1 | .51.51 .692 Informati
Q12| .821.39 .646 on culture .387
QI3 | .82 .39 697 literacy

Table. 9 Correlation Coefficients between Items in SW
Educational Competency Diagnosis Tool

(N=45)

Programming 1.73 1 .99 | .00 | 3.00 | -.17 |-1.01

apply 78 | 42 | .00 | 1.00 |-1.38| -.09
Evaluation .64 | .65 | .00 |2.00 | 49 | -.62
Computing Thinking-
Based Problem Solving | 8.09 | 2.53 | 1.00 |12.00| -.74 | .09
Process

Information protection | .82 | .39 | .00 | 1.00 |-1.74| 1.09
Information Ethics | .82 | .39 | .00 | 1.00 |-1.74| 1.09

Information culture
literacy

1.64 | .61 | .00 | 2.00 |-1.54| 1.37

SWILE ofef AT 5k AR wako) 4
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Table. 8 Reliability of SW Educational Competency

Diagnosis Tool (N=45)
ROMET e st R
Q | A | S |whenremoving| ... Factor
items ility by Factor

Ql | .87|.34 707
Q2 |.73| 45 .681

Computing
Q31| .84[ 37| 669 Thinking-
Q32 | 82 39 668 694 Pﬁ)ﬁsfgn 650
Q4 | 69| 47| 705 Solving
Q51 | .58 .50 .668 Process
Q52 | 76| 43 639

321-.011 .245 763*1
4 |-.264 -.080 .109 -.061 1

511.062 .197 130 -.044.009 1
521081 A476*.327% 412%-.047 351* 1
6 [-219 .067 .356*.286
71203 210 .119 .044
8 105 .161 213 .171
9 |.154 .089 -.012.182
10-214 -226 .100 .142

111122 .114 -.174 .010

172 4129 324%
186 184 382+ 40041
218 301* .567+.167 240 1
122 -194 071 -.175.062 .052 1
-039 239 042 274
11 244 064 .109 026 .333*.122 -.018 1
12}-.011 -.018 .282 .392%1.064 .309* 412%.403*.280 .590**.011 .142 .359* 1
131-.011 .114 121 088 .064 -.044 .141 .052 .044 .171 011

Information analysis | 1.42 | .54 | .00 | 2.00 | -.12 |-1.10 Q1 2 31 32 4 51 52 6 7 8 9 10 11 12 13
Model design 1.67 | .71 | .00 | 2.00 |-1.84| 1.72 1|
Algorithm representation | 1.11 | .75 | .00 | 2.00 | -.18 |-1.14 2 |355%1
31012 157 1

-.147..000 -.053 1

-214 127 240 1
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