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1. ZA8H Afa1=(Computational Thinking)
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7&8 Ati2l(Computational Thinking, CT)2 2/ siZ3s7] s 7]Ho]
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Collection), At&2EA(Data Analysis), A2 ® 3 (Data Representation), =A|=5f
(Problem Decomposition), FAsH Abstraction), €12]& % AXHAlgorithm
and Procedures), Atz3HAutomation), A]&do]A(Simulation), ®HZs}t

(Parallelization)2 A|A|StGTHISTE & CSTA, 2011).
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< [M-7> 289 7§¥E =EA=0](2009)

W RFE A Ata & (Higher Order Thinking Skills)

xS A 517](Designing), +A5}7](Constructing), A& 3s}7](Planning),
. A&sE7](Producing), st [(Inventing), 7F<tst7|(Devising),
(Creating) 5}5 J](Making)
w1517 =) —10}7](Check1ng) 714 3kst7 ](Hypothesizing),-H]fgé}ﬂ(Critiquing),
(Evaluating) %%fPI(EXperlmentmg) mHst7|(Judging), Al@35H7|(Testing),
ErASH7](Detecting), #&317](Monitoring)
B3] 4] w.5}7](Comparing), & 2}s}7](Organizing), sliAlst7|(Deconstructing),
(Analysing) 449 motsthr](Attributing), 7§.23}6H7|(Outlining), AH7](Finding),
A A sst7](Structuring), £3&rsH7|(Integrating)
85171 Al88517](Implementing), $33517](Carrying out), AMH&-5}7](Using),
(Applying) A88517](Executing), +d3H7|(Implementing)
olsfst] A5} (Interpreting), R°F6}7](Summarising) Z25}7](Inferring),
(Understanding) 22517 (Paraphrasing), 2-55}17](Classifying), ¥]2.38}7](Comparing),
29 5t7](Explaining), 01]*] 517](Exemplifying)
J1o15}7] Q1X]8F7](Recognizing), €7435}7](Listing), HA}S}7](Describing),
(Remembering) 2rotd 7](Identifying), ZZM5}7]|(Retrieving), o]S £0°]7|(Naming),
8 x]3}7](Locating), Ar7]|(Finding)

AAFAA Atz (Lower Order Thinking Skills)

A7l R ot 1z A
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oz BA| 142 5HA| Bite 2E02 71EL £1 Lol AL
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B YH715S vgoR BA) iRl e 27
5t YF71ES sigos BA shAL oAl Rote 27
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BI1ES AEStE FA@EAYFIIAT, 2009)

=7 L]

« Mg 2o s1F0| Agslol 4ol ool & A HolYErl?
o W o] M westw @0l sE AN

. gsista TAIR AN

o A1Z A w0l YLIP?
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+d" A2Vt AEE W22 e-mailg &3l 2ol 271 2nto] WS AR

= A s st9] G
e FES ZARE st SFA 15~20d
AEW TR ARE st SPAL 10~15
A8t 3 RS ZARE 48 9P} 10~15
e ETRN ARE st SPAL 10~15
HE7L 5 ESTEN ARE 08 2FA 10~154
Ngsb6 | nSsta wAb | HFE 4§ HA} 15~204
A7t 7 153t WA | PRE 2% A 10~154
AE7L 8 Fetw Wi | ARH @S HA} 10~154
A2t 9 Fow WA | ARE 2% AL 10~159
He7t 10 St WAt ARE 08 AAL 10~15

) WE BHEE 43
Z1E = A Aot 201570 AEu w242 S5 iget HARS
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of2 1 AR Arne Y 24", "7A o2 A BAFVIE. AFIE 7

o] {7t 94", "FIt 7IE YA, Bt 71 BE 71 o tig AZog o]Fo

How, A7t dupo] RAME &9t Atm & 242 7IEAo=

(Md), BEHAH(SD), AR @), SAREA (@) AtEsty 3=, dolw, <f

AL ol Y8 EldT H]&(Content Validity Ratio : CVR)E AAtsto] AH&35HQiCt
A+ AE7HY o] g Aoz £™Esige 1 09 2 7MY &, &°

L+ 00 7PhEa5 B©HEEE 9ulste Aot aEEE ot A2 e

ZoHol S, 2001)

a8

£y
o

golee 3abRelRo 1AHESI47 Yxlste] Aol Aol HUe T 19
AR E, ool WAL 242 ZAsh & @ori 1o e Ega

oujsh Zolch. @ojwg ke BAL Chea ZTHOIEA, 2001)

ijo

2

Bee= ATgolA SBA] 39 Axr Afol7t Aol SF9] dx|do] =&
AF = SEEG 2o =S F5H] 3t HHoez wolA
(Coefficient of Variation)?} AF&EOH o] o= FAlS T3} ZTH:

£,2006).

SD
WRE = 7
ePgri 00] 7he 4 Aol ot ebgErt stuE ity woj, by}
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e EfgEs S4sts WY F P del ARRE: WS Lawshe(1975)7}
Jjarst Ul Elge HS(CVR)oITH CVRE Theil 2o Zaoz 7 4 ok

N
Nem %

CVR = —F—
2

of7| Ne AA WA olol, N ERSi SR WAL Lolch

<@ M-11> FGA 2o g WEEHF = H]5(CVR)] #%&3t(Lawshe,1975)

SBA & CVR 43
5 99
6 99
7 99
8 75
9 78
10 62
11 59
12 .56
13 54
14 51
15 49
20 42
25 37
30 .33
35 31
40 29

B AL AE UL M I%A dob: 1Y, 1A ok 28, B

Folth: 34, Y 4%, uhe 1L 5802 5F AR SES Wt
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i A5 } il AF5EHEY)
2203 : 223 13 :
AFESIA g2l 1A) AFEEAI B2
O“ﬂ-;
6 % Wt Uits) z6 2 B fed
7}

3) 2zf AIO| 5 ZJf
1At ool =ALE Foll Awrt mEwS 85t0] g Bta2 v eR 2
AR Bopo] ZARS Aestlct. 2AF @mto] AR At <& M-14>04 Hi Hie}

ol B s} sREoict.

< [I-14> A7} Aujo] A}

B M | Md | SD | Q1 | O3 | 239= | ®el= | OVR| 9=

SRR 2 | Q.1-1 460 | 500 | 0.66 | 425 | 500 | 0.38 | 0.85 | 0.80 | 0.14

Q121 | 470 | 500 | 0.46 | 425 | 5.00 | 0.38 | 0.85 | 1.00 | 0.10

oxjspa | Q12.2 | 4.60 | 5.00 | 0.66 | 4.25 | 500 | 0.38 | 0.85 | 0.80 | 0.14

oy o | Q123 | 480 [ 5.00 [ 0.40 | 5.00 | 5.00 [ 0.00 | 100 | 1.00 | 0.08

ot oy | Q1724 [ 5.00 75,00 [ 0.00 | 5.00 [ 5.00 | 0.00 | 1.00 | 1.00 | 0.00

ALY Q125 | 5.00 | 500 | 0.00 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q.1-2.6 | 500 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q.1-3.1 | 430 | 400 | 0.64 | 400 | 500 | 0.50 | 0.75 | 0.80 | 0.15

Q1-32 | 500 | 500 | 0.00 | 500 | 500 | 0.00 | 1.00 | 1.00 | 0.00

Q.1-33 | 480 | 500 | 0.40 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08

oqsfa | Q1-3.4 | 500 | 5.00 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

oy me | Q135 | 460 [ 500 | 066 | 425 | 500 | 0.38 | 0.85 | 0.80 | 0.14

TS '01-36 | 470 | 500 | 0.46 | 425 | 5.00 | 0.38 | 0.85 | 1.00 | 0.10
AREER

Q.1-37 | 490 | 500 | 0.30 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

o Q1-38 | 500 | 500 | 0.00 | 500 | 500 | 0.00 | 1.00 | 1.00 | 0.00

Q1-39 | 480 | 500 | 0.60 | 500 | 500 | 0.00 | 1.00 | 0.80 | 0.13

Q.1-3.10 | 5.00 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q.1-3.11 | 5.00 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q2-1.1 | 470 | 500 | 0.46 | 425 | 5.00 | 0.38 | 0.85 | 1.00 | 0.10

Q2-12 | 490 | 500 | 0.30 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q2-13 | 460 | 500 | 0.66 | 425 | 500 | 0.38 | 0.85 | 0.80 | 0.14

Q2-14 | 460 | 500 | 0.49 | 4.00 | 500 | 050 | 0.80 | 1.00 | 0.11

oxjspa | Q2-1.5 | 4.60 | 5.00 | 0.49 | 4.00 | 5.00 | 050 | 0.80 | 1.00 | 0.11

op Q2-16 | 470 | 500 | 0.64 | 500 | 5.00 | 0.00 | 1.00 | 0.80 | 0.14

oo [Q2-17 [74.80 [ 7500 [ 060 | 500 | 5.00 | 0.00 | 1.00 [ 0.80 | 0.13

JFE [Q2-1.8 | 460 | 5.00 | 0.66 | 425 | 500 | 0.38 | 085 | 0.80 | 0.14

Q2-19 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q.2-1.10 | 5.00 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q2-1.11 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q2-1.12 | 480 | 500 | 0.40 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08

Q3-1.1 | 500 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q3-12 | 460 | 500 | 0.66 | 425 | 500 | 0.38 | 0.85 | 0.80 | 0.14
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03-13 | 500 | 500 ] 0.00 | 500 | 500 ] 0.00 | 1.00 | 1.00 | 0.00

Q3-1.4 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q3-15 | 500 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q3-16 | 460 | 500 | 0.66 | 425 | 500 | 0.38 | 0.85 | 0.80 | 0.14

Q3-1.7 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q3-1.8 | 490 | 500 | 0.30 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q3-19 | 500 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q.3-1.10 | 5.00 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

PR [Q3-1.11 | 5.00 | 5.00 | 0.00 | 5.00 | 500 | 0.00 | 1.00 | 1.00 | 0.00
JWrmst [Q3-1.12 | 480 | 5.00 | 0.60 | 500 | 500 | 0.00 | 1.00 | 0.80 | 0.13
an Q3-1.13 | 470 | 500 | 0.46 | 425 | 500 | 0.38 | 0.85 | 1.00 | 0.10
Q.3-1.14 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q3-1.15 | 500 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q3-1.16 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q3-1.17 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q3-1.18 | 500 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q3-1.19 | 500 | 500 | 0.00 | 500 | 500 | 0.00 | 1.00 | 1.00 | 0.00

Q.3-1.20 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q.3-1.21 | 480 | 500 | 0.40 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08

Q4-11 | 490 | 500 | 0.30 | 500 | 500 | 0.00 | 1.00 | 1.00 | 0.06

Q4-12 | 460 | 500 | 0.66 | 425 | 500 | 0.38 | 0.85 | 0.80 | 0.14

Q4-13 | 480 | 500 | 0.40 | 5.00 | 500 | 0.00 | 1.00 | 1.00 | 0.08

Q4-14 | 480 | 500 | 0.60 | 500 | 500 | 0.00 | 1.00 | 0.80 | 0.13

MspE | Q4-15 | 5.00 | 5.00 | 0.00 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00
Jpbapp | Q4716 | 4.80 | 5.00 | 0.50 [ 5.00 [ 5.00 | 0.00 | 1.00 | 1.00 | 0.06
B Q4-17 | 490 | 500 | 0.30 | 500 | 500 | 0.00 | 1.00 | 1.00 | 0.06
7S Q4a-18 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06
Q4-19 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q.4-1.10 | 480 | 500 | 0.40 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08

Q4-1.11 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q4-1.12 | 490 | 500 | 0.30 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q4-2.1 | 490 | 500 | 0.30 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q04-2.2 | 480 | 500 | 040 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08

Q423 | 480 | 500 | 0.40 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08

Q4-2.4 | 480 | 500 | 0.60 | 500 | 5.00 | 0.00 | 1.00 | 0.80 | 0.13

Q4-25 | 490 | 500 | 0.30 | 500 | 500 | 0.00 | 1.00 | 1.00 | 0.06

Q4-26 | 490 | 500 | 0.30 | 5.00 | 500 | 0.00 | 1.00 | 1.00 | 0.06

Q.4-2.7 | 500 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q.4-2.8 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

appE | QA4-2.9 | 4.80 | 5.00 | 0.40 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08
ot e} | Q4-2.10 [ 5.00 [ 500 | 0.00 [ 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00
b g | Q4211490 [5.00 1030 [15.00 [5.00 [0.00 [1.00 [ 1.00 ["0.06
=8 Q4212 480 | 500 | 040 | 500 | 500 | 0.00 | 1.00 | 1.00 | 0.08
A Q.4-2.13 | 5.00 | 500 | 0.00 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00
Q.4-2.14 | 480 | 500 | 0.40 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08

Q4-2.15 | 4.80 | 500 | 0.40 | 5.00 | 500 | 0.00 | 1.00 | 1.00 | 0.08

Q4-2.16 | 490 | 500 | 0.30 | 5.00 | 500 | 0.00 | 1.00 | 1.00 | 0.06

Q.4-2.17 | 5.00 | 5.00 | 0.00 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00

Q.4-2.18 | 480 | 5.00 | 0.40 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08

Q0.4-2.19 | 490 | 500 | 0.30 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q.4-2.20 | 490 | 500 | 0.30 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06

Q4-2.21 | 480 | 500 | 0.40 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08
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Q.4-2.22 | 5.00 | 500 | 0.00 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00
Q.4-2.23 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06
Q.4-2.24 | 480 | 500 | 0.40 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08
Q.4-2.25] 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06
Q.4-2.26 | 5.00 | 500 | 0.00 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00
Q.4-2.27 | 480 | 500 | 0.40 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08
Q.4-2.28 | 5.00 | 500 | 0.00 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.00
Q4-2.29 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06
Q.4-2.30 | 4.80 | 500 | 0.40 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08
Q4-2.31 | 480 | 500 | 0.40 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08
Q.4-2.32 | 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06
Q.4-2.33 | 4.80 | 500 | 0.40 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08
Q.4-2.34| 480 | 500 | 0.40 | 500 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08
Q.4-2.35] 490 | 500 | 0.30 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.06
Q.4-2.36 | 480 | 500 | 0.40 | 5.00 | 5.00 | 0.00 | 1.00 | 1.00 | 0.08
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[ABSTRACT]

Problem Solving Process-Oriented
Computational Thinking Assessment

JeongHun Lee

Graduate School of Education Jeju National University
(Major in Computer Education)

Supervised by Professor Jungwon Cho

The Ministry of Science, ICT and Future Planning declared that
software has become central to innovation, growth, and value creation
and has arrived software-driven society that affects individuals,
businesses, and countries. So the proportion of software has increased
in future jobs and core competencies of future talent, the importance of
software education has also expanded. Korea emphasized the importance
of software education in the 2015 revised curriculum and designated
information subjects as compulsory subjects. The purpose of software
education is to improve computational thinking that solves problems
based on the basic principles of computer science. As software education
grows in importance, there are active discussions about how to foster
computational thinking, but there is relatively little discussion about how
to evaluate computational thinking.

How to assess computing power is a very important issue. As
assessments are areas where grasped self-learning levels and
complemented and improved the deficiencies through self-reflection,
assessments in software should enable them to improve computational
thinking through assessments. Unlike previous evaluations, the direction

of the recent evaluation has been changed from the evaluation of
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learning results to the evaluation for learning. Into the direction of this
changed assessment, ‘The process-Focused Assessment is rising up.
‘The process-Focused Assessment’ is an evaluation direction that
strengthens the assessment that puts emphasis the course of learning,
so that students reflect on their learning through perform, and uses the
evaluation to give feedback to students. The evaluation that best reflects
this is a 'fair-based performance evaluation' method that assesses how
well and how individuals perform the knowledge acquired in real life or
in evaluation situations. Computational thinking ability is the ability to be
expressed in the problem solving process, and the evaluation of
computational thinking ability should also be centered on the student
problem solving process.

This thesis aims to utilize 'The Process-Focused Assessment' method
for evaluating the computational thinking that is revealed in the
problem-solving process of students.

For this, this study was conducted in the following procedures.

First, to define the computational thinking-based problem-solving
course and the key elements of computational thinking, the relevant
research trends, literature and prior research was analyzed, and
compared and arranged, and the computational thinking-based
problem-solving course was defined.

Second, in order to apply 'The Process-Focused Assessment' method,
the achievement standards for computational thinking-based
problem-solving processes were defined. The achievement standards were
developed by analyzing that focus on the revised curriculum in 2015
informatics subjects.

Third, the evaluation elements were extracted by disassembling and
analyzing the developed achievement standards into learning and

evaluation contents. Evaluation elements are the basis for observing,
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evaluating, and feedback the learners.

Fourth, to present practical criterion to assess what level a student
has reached in the assessment activity presented the assessment
standards. The assessment standards are divided into three phases
upper/mid/lower and behavioral verbs are used.

Problem-solving process-centered computational thinking assessment
was aimed design the teaching and learning contents and evaluation
method based on the developed achievement standards. And it aimed
evaluate the learner observation, the resulting product, and portfolio in
various ways based on assessment factors and assessment standards in
the problem-solving process of learner, and do the feedback of cognitive
and emotional during the assessment process.

Developed content was modified and supplemented after two rounds of
Delphi surveys by a group of 10 experts, and the validity was
demonstrated through a validity assessment.

If you refer to the achievement standards, assessment factors, and
assessment standards developed in this thesis, it will be easier to
evaluate the computational thinking at the problem-solving
process-centered and design the teaching and learning assessment.
Based on this, I hope to contribute to the improvement and evaluation of

computational thinking.
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