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[Abstract]

Currently software education in college for non-major students are focused on programming, specifically by copying instructor’s
codes which ultimately stumbles students from gaining Computational Thinking skills. The purpose of software education is to
gain thinking skills in problem-solving process by utilizing computing powers. Moreover, the very objective of this education is
in creative problem-solving skills. Thus, this research proposes a Teaching-Learning Model focused on Problem-Solving based on
Computing Thinking skills which involves problem identifying, analyzing, systemizing, and solving. Furthermore, the model has
been reviewed by and has received its validity from respective professionals. The verification results of th model showed positive
evaluation results. In particular, ‘Copy’ and ‘Modify’ stages configuration of the model, help in programming learning and
improvement in Computational Thinking showed high ratings. It is expected that positive effects will show on Computational

Thinking improvement based on Problem-Solving when applied in future learning.
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Table 1. Computational Thinking Components
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sh= A A S flEl Akashs g Rk ofv)s)
a1, AP 8h= 43 1S Bl vheEold sl RaS AFY
Al2glo 2 AlEdo]A AAlehE A1 WekrH9). Bk A Al
%7143 3|ISTE)S AFE A3 wALS|(CSTA)I = AFHE
AbarE o] 2214 o) E U HA 318 815 8.4 9711 & A4
sFSlTH 10].

ScratchES 703 MIT =]|t]jo]=9] Brennan & Resnick-
Scratch¥Hol| A CTS] 4 845 XA, 54, A4 =
e 37HARE AAIEGITH 1] =] CSaS4 o] Key
Stage3(ks3)°l A= CTY 14 245 23l , wlEQl2], =43},
L8] 472 A3 TH12). Google(2016)o14 = CT2]
T/ RAE W, 1A, st darels AA= 38k
3= KS 39] CT 79 849} A <] LAl A4t 13].
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2oL AAARI AbaLe] Bprgolm, 2] theE S 0% 3%
[AE2 FAFH HA EA ARG Fr1H o)Al =8
o= Zg-Sri{14]. x4 Al Aol A YR CTe 74
[AE 3 1949} o] FEsielth

o Wing ISET& CSTA(2011) Brennan & England Key Coms Ministry of Education-
esearcher (2006) (2016) Resnick Stage 3 (2016) KERIS
(2012) (2016) (2015)
- Data Collection
- Problem expression | Data analysis - Collecting data
- Problem Override - Data Representation - Decomposition | - Data analysis
- Recursive thinking - Problem - Decomposition| - Pattern - Structured
Computational | Decomposition Decomposition - Concept - Pattern Recognition - Abstraction :
Thinking - Abstraction - Abstraction - Training Recognition - Abstraction - Decomposition,
Components | Pattern Recognition | Algorithms and - Perspective |- Abstraction - Algorithm - Modeling, Algorithm-
- Modularization Procedures - Algorithm Design - -Automatic : Coding,
- Algorithm - Automation - Simulation
- Programming - Simulation - Generalization
- Parallelization
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Table 2. KERIS SW Education Model
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Learning Concept and
practical exercise

Overall thinking process
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Learned concept and CT
theorem
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Algorithm
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a3 1. CMTCSR ua5ahy
Fig. 1. CMTCSR Teaching & Learning Course
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Table 3. Polygon drawing program example of
Mathematics Education Department using
CMTCSR model

Learning Teaching

Learning Content Procedure Method Output Product
Drawing regula Copy Direct Cong(??riSQt Q()tde
polygons using Pen| . h odify Scrip
Blocks and Repeat Modity Instruction Code

Mind Map
Table
Picture
Drawing acute and Think Problem P|(?togram
obtuse triangles| Based Diagram
using Variable Learning Natural Language
Flow Chart
- Pseudbcl)c%de‘
. Xecutable Script
Coding Code
Pen Blocks
Repeat
Extenor angle Direct
Interior angle Summary h
: Instruction
Variable
Acute angle
Obtuse angle . _
Blinding test Review D|rec.t Blinding Test Code
Instruction Project
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Fig. 2. Example of following a triangle
using a loop

g 3. EFEES 0|88 AR uf2fsP| of A
Fig. 3. Example of following a square
using a Repeat
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Fig. 4. Modifying blocks for drawing
pentagons and hexagons
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Fig. 5. Madify circle drawing movement
and rotation
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Fig. 6. Star drawing correction
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Table 4. Pattern recognition expression using table

Action of vertex Sprite | Operation according to conditions

Broadcast (Save x, y coordinates)
land wait

Mouse Click

If the mouse click is 3 | Broadcast (Draw a shap)

when | receive Store in vertex coordinate value
(Save x, y coordinates) ariable

sseto|E Bt el mh e ES 1Y 73} 1Y 8,
19 95} ol w4 ) Bk,

s >
+

I veaertex wvariabls - Set to O I

>

I got to mouses-pointer I

mouse dowern'®

broadcasti>x,
coordinate sawve) and
Rl

I weailt (0.53 second I

I broadcast { drawingl I

¢ 3

O8 7. BXE AZZI0|E AE A ME
Fig. 7. Flow Chart when start click of vertex
Sprite
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Fig. 8. Flow Chart of when | received
broadcast of vertex Sprite
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Fig. 9. Flow Chart of when | received
broadcast of pencil sprite
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Fig. 10. Executable Script Code when start
click of vertex Sprite
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Fig. 11. Executable Script Code of when |
received broadcast of vertex Sprite
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Fig. 14. Blinding Test Code
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