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The Effect of Convergence Education based on Reading and
Robot SW Education for Improving Computational Thinking

Soojin Jun
Dept. of Innovation and Convergence, Hoseo University
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Abstract The 2015 revised curriculum aims to cultivate creative convergence talent. In this regard,
SW education needs to study various convergence education methods to enhance computational
thinking. The purpose of this study is to analyze the effects of SW convergence education centered
on reading education and robot utilization education to improve computing thinking ability. For this
purpose, SW education teaching and learning was designed by combining SW education using card
coding-based robots with reading education based on interactive works and reading on the whole
work. As a result, the convergence education between reading and SW improved all three areas of
the concept, practice, and perspective of computational thinking ability and increased the learner's
satisfaction.
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(Concepts), A5 (Practise), ¥3(Perspective)®] 37}
2l dHoz A=l 3= CT frameworksS AA|Sh
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Table 1. CT frameworks[7]

Domain Component

Sequential, Loops, Parallelism,

CT Concept Conditional, Operator, Data, Event

Being incremental & iterative,
Testing and debugging,
Reusing & remixing,
Abstracting & modularizing

CT Practice

CT Expressing, Connecting,
Perspective Questioning

o123t CT frameworksE 7|Rt2.2 & thokdt
FAA SW ESelA HFE ALY s 9l
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= A JG7HA el ThsEt, 1Y 716k 2 Aok
£& &85 SW wgo] Ashd A& SWa Sl Table 3 Teaching Strategies by CT
gt g5 5718 =0l 2E 7N SWa Sl ojs frameworks
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5 = = = = bot coding
O 3O o or3) AEE =7 0] - ) )
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o]¢} o] theket W sEE Tl St A nplugged
FE AlZEL A7) 98 tdHew Hasi _ »  Control (ob_ot With_ controller app
66 of o Practices ¢ Solve Missions with Card Coding
e & F AUth ¢ Robot racing with line tracing
e Importing materials by reading on w
H e Perspective orks
3. 9_4:r" == e Extend knowledge with intertextuality
3.1 o7 EXH 2 M
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Table 2 Study design 12712 2L 3 4= A4l =
oxalel = FY WA 2RE o4 SW W
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A HFY Al e olsietE s AASh Table 5 Efficacy for the CT concept
CT A% e 98 A== A3 7= 79 @ :
. Domain Pre Post t
28 gopa 23 nAz doledoly BE 58 5 T e | s
i AEY Azd AFe A AAs Sequential |~ o] e
CT B 9L 98 L4EU/2 22ol} SW # T o | e
A 248 LR FAEY % FU1E ¥ Loops = T 2|
T ABEAEAN o3 EANBES Fa A4S I M | 19 | 3%
w2 AA YT Parallelism D s 3 ~6.37xxx
Conditional M 211 3% =50 xxx
4, 23} B2M ) 13 14
41 AFE AL AP 252 2A operator |29 | 415 |
B AL S AFY Aol U & ol 10
sl o ZRE B 9 Y, A% B3 Data | O | 281 | .o
o) 37kA el g A7Isle] SerE A-AL D 0 L1
5 AR Y3 ST BHsh Evernt SMD ‘1'_9; 31357 416
CT 7ol tia SIS AR-ALE &7 Wst o e
Table 59 2t 24743 A4 A CT gl Tol |~ | 8%

#xp<0.001, *p<0.01

=
a9l NEolME moblem ole #efud Aol

B AHp<0.001, p<0.0L.).

Table 4 SW education program design based on reading education

CT Literacy
No. Class topic and contents Humaniti  Sci.
C | Pr| Pe
es Tech.
1 Reading (1) 'Kim Gu Cheon Gu Baek; Reading: My Wanted Toy-Robot 0 )
5 Reading (2) Dado and Robot Center; Intertextuality: o o
Designing Robots for Different Situations
Unplugged (1) Understanding Sequential: Grid Paper Programming O O
Move the robot with the Robot (1) controller app O O
56 Robot 2) Sequeht|alt Move the robot by card coding ol o 0
Moving the robot on the grid
7-8 Robot (3) Solve various card coding missions 0 0
9 Reading (3) Intertextuality: Find and read books about robot coding (0] (0]
10 Reading (4) book making robot doll 0 0
1 Understanding Unplugged (2) Iterations: The Dice Game 0 0
Robot (5) Understanding Repetition: Card Coding Using Direction Cards, Direction
12-13 ) o 0| O O
Finder Mission
14-15 Robot (7) Line Tracing Design and Racing 0 0
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Table 6 Efficacy for the CT practices Zue} o] Eo SWoll thet Aalgte] ARA-ARE
, Hstol] tis] A8 Axe s Table 83 Zo]
Domain Pre Post t L B _
H F FrEe AR Hit 148(SD:0.9)ellA ARE
Being incremental| M | 244 | 370 8051w . HE Samo s walslolo a
& iteratve  |sp| 15 | 16 : 278(SD:15) 2 BF FAHCR wslsiion, A
7o AA 17)ANA AE . 1.
Tesingand | M | 204 | 352 s i A 259(SD:1.7) 1 o'\'_ll: 2.78(SD:1.6)
debugging  [sp| 12 16 : o8 ol BAHSE  #9u  FFArH(p<0.001,
i M| 174 | 337 p<0.05.)
Reusing & ~7.508
remixing SD| 09 14
Abstracting & | M | 189 | 330 e ous Table 8 Satisfaction with SW Education
modularizing  [sD| 13 15 ’
Domain Pre Post t
M| 212 3.51
Total —5.255%%+ M 1.48 2.78
SD| 141 1.3 Interest =5.200%%+
0001 0] SD 09 1.5
*xxN<| **xN<
PR, Rt o wl es [ am [
_ onfidence -3.114+
CT Aol thet B2 A-ALF B57 s so| 17 | 16
+ Table 63 2tk 443, AA AR CT A5l #+p<0.001, +p<0.05
gt 572 Ho 212(SD: 1LDelA AL Hi
351(SD: 13)E &FFel oS ¥ ozt Be 5 2= 9 myof
3H9l MEAME ol oW ol Fu|st ZolE _
S el mObRem el e Al 2 @TE SW Wk YRAEE 0T & SW
HATHp<0.001, p<0.01.). D80 QoA Be)e ackw olmetn AckS o
A AQSA FoRA B - §7Y IS BT
Table 7 Efficacy for the CT Perspective 98 wsas AAT 1 EdE A=A B
Domain Pre Post t At A= e 2
_ M| 311 4,00 A, FM71e] SWEHa &2 SS9 A
Expressing -2.530+ ~
So| 14 | 12 AT WY, A%, Bl BE Qoo B A7) &
M 2.59 3.93 710 x0] 2= Q) ol B Z2No] A3 =u
Connecting —4, 163+ om= E—:E T ME}. ]1_ T H ] E(Ea—"]' _oa
Sb| 12 | 15 o4A PREWS 5430 thiE ol ke oy
Questionin | M| 2% | 3% | . S g3t AR dFd BASS A PES
9 |sbp 7 ) 13 oM AFY ATES dhER dgE & AR
Tow 2P | 38 1 e &2 ot 53, 7129 SWase EML%H o
o 12 | M Astel sasel A SolN T AY SolN 2412
0001, pe005 BasT BeaE A0 JuposH AHY AT
CT #ol e SHYEe) A-AE 57 W8 o s 8% 99 ¥ ohje BANE ¥ 5
+ Table 79} 2tk #4423, AA AR CT @Al ARE AoE BAHT
gt elsl= HaF 275(SD: 12)04 A% HF EA, A7) SWEHESS A5 SH &
383(SD: L1DE &E57e] Fole ¥ oflg B o S =AFAUTE ol TAEC] HY THAE
39l AFAME Foxlerm ol foug AolE F U3 FEHOE AT F Qe BES 5 SW
B THp<0.001, p<0.05.). EH SWHH A SIS Folg 23FH]
22093 JEEsEY A SAE §Fol
42 0| 2 RAIZ 24 S Lo AANBS EALS AT
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