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A Study of SW Education Contents based on
Computational Thinking
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Abstract

The purpose of this study is to design and develop a SW education contents for enhancing computational
thinking in elementary information education. First, to develop the SW education program, we divided into three
areas: knowledge, skill and attitude. Knowledge is the abstraction in CS, skill is the automation in coding, and at—
titude as the value of CT. The SW education program was divided into three levels in consideration of difficulty,
and each level consisted of 16 subjects. Validation was conducted for 19 SW education experts for the developed
program. As a result, the validity of the program was secured beyond the minimum. We hope that this study will
be a good resource for SW education that promotes students’ computational thinking.
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<Table 1> Knowledge Contents in SW Program

Direction, event, angle, ratio, coordinate,
CT shape, logic, meta—accident, digit log, parallel,
Convergence random number, HCI, inverse operation,
relative distance, multiple condition
Mini hackathons, cooperative
hackathons (paired programming)

CT Project

Send signal, additional block, game
element, variable, operation, list
Sequential, iterative, condition, call,
function

Engineering principle of sensor,
physical computing (choco pie board)
Storytelling, Language, Entertainment,

CT Concept

CT Logic

S 12 CT Expand

T T

Convir ence Engineering, Math, Array, Speed,
& Moving Coordinates

CT Project Mieeting  (choco  pie board) with

physical computing, maker fair

Timer, Event, Multiple Conditional
Statement, Variable Accumulation,
CT Concept Sprite Control, Time Computation,
Time Display Automation, Video
Sensing, Replication, Slider

Procedure  Orientation,  Structure

CT Logi . . .
081¢ Orientation Logic

S-L3 Engineering principle of sensor,
CT Expand . . .
physical computing (choco pie board)

Speed, acceleration, angle, image

CT processing, two-dimensional coordinates,

Convergence scale, frequency, engineering, string art,
coordinates, interaction, entertainment

. Physical  Computing,  Animation
CT P t o . ’ ’
rojec Spatial Processing Maker

Advancement of future technology, 3D printer, the

V-L1
convergence of art and technology

Augmented Reality, Virtual Reality, Future
V-L2 Technology Essay, Maker Movement, Driverless
Car, Trolley Dilemma

Secondary Battery, Artificial Neural Network,
V-L3 Future Technology Essay, Blue LED, Finding the
Future in Nature, Paper Drone, Artificial Intelligence

Step Contents

Playing Binary Cards, Passing binary passwords,
K-L1 . . . .
Pixel, graphic, resolution, bit

K-L2 Algorithm, Physical Computing, Search, Sort

Insertion Sort, Artificial Neural Network, Selective
K-L3 Sort, Sequential Search, Binary Search, Binary
Search Tree

Event, action, form, control, sound,

Concept ; . .
pen, observation, operation, variable

S-L1 ¢ Logic Sequential, repeating, condition

CT Expand Join, Paint, Add Sprites, Record

CTEAe SWas Zga3 AAd ta eggae
SWaE AE7F 114S ez Weeld® 7HAE 2
A} A3} <Table 6>3 7t}
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<Table 2> Validity of the program design

Area Question CVR
Appropriateness of Knowledge, Skills, 100
and Attitudes '
Appropriateness of Extracting Content
Elements from Computer Science in the 1.00
Knowledge Domain
Relevance of Extracting Content

Elements from Functional Areas =
Relevance of coding and physical 90
SW configuration in functional areas '
Program Relev.ance of' suggestmg convergence |
design plan in functlonal domain .
Appropriateness of Class Steps in 31

Functional Areas

Appropriateness of CT Concept, CT Logic,

CT Expand, Convergence Configuration in .72
Functional Area

Relevance of Content Element Extraction
in Attitude Domain

Appropriateness of Level 3 Organization
by Level of Learners

1.00

90
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<Table 3> Curriculum of SW Education Level 1

Week Week 1 Week 2 Week 3 Week 4

. Future 1.
. . , < Binary Binary
attitude  Scratch Let's eat Coding? . technol- e
or Nice To sweet What is Endless Elun/lber \ pas(siwor Hma'“k‘j
knowledge Meet  candy!  that? game C?])rglg amazing relay on
progress Y

ZAFE Al A9 sSwWu s ZEI=9 A 525
Rose of Pointy 10
. Touch  Best Transfor : Who
Topic ;.- § - sharon  Shapes Block
driving - driver e fower  World fart?! making
[Event] . .+ Various
[Event] [[}&:Cvgnﬂ] [Action] [Control [[éocné)g] [[éftg)gl]] expressi
CT [Action] g, [Shape] ] [Pnen] [Obrslerve ons
Conce Moving spir?g Hide  [Sound] Pen up ] using
pt  Direction 2 how 8 limited
view Dnvfcnon Effect  Repeat dﬁf‘r/ln [Sound] comma-
Size nds
Sidll . . ~ Sequenti Sequenti
CT  Sequenti Sequenti Sequenti Sequent Sequenti  al a
Logic al al al ial al Repeat  Repeat
Repeat  Repeat  Conditio Conditio
n n
Introd
CT  Signuwp Adding ]%rﬂnaélqgte -uce
Exgan };;lg Sprites - R:iducﬁ Scratch  Record - me
on
CT . . — .
Direction Direction . Locatio 1 . Meta
Conve Ratio Figure  Logic A
rgence Event  Angle n thinking
<Table 4> Curriculum of SW Education Level 2
Week Week 1 Week 2 ~ = Week 7 Week 8
attlotgde Alg;nth Augi ednent Algr%nth Virtual rr\n%kairxe Driverles Future
knowledge () Reality () v T s esay
Tempera
Heungh The The tiger ture,  maker
Tonic uarr% Jigsaw  bear  also  Touch Humidity Prepar
D Nolbu puzzle hecame became a sensor , Ambient ati-on Maker
aman  human Light s
Sensor
L Tempera
Signalin - .
T block Signaling A0 pggion fIOVIE WG pr
nce (o block nal A1 blod Choco Pie Hurrndmy )
pt nication block LED |, Ambient
Light
Seque
. | Gramm Sequenti Sequenti  ntial
Sl e G G o Grammaral A Repeat
Logic Call  Functio Function Repeat Repeat Conditi
n Condition Condition ~ on
CaH
CT Enginceri i Nelier
-ng S Fair
Exgan principle u]xéngfp
of sensor sensor
Technolo . Techn
cT " Entertain )
Conve "l%ﬁ?]g Lamémg Function Engineeri ~ment E(frlgze
rgence g Flasticity ering
<Table 5> Curriculum of SW Education Level 3
Week Week 1 Week 2 Week 3 Week 4
attlgru de Insertion Secondar Insertion Select — Select  Future ]?16‘{)‘13111?
knowledge Sort 1y battery Sort 2 sort sort essay  1Ep
Newton' Arll(z)](]ﬂ(ig Digital - Flashin
cl - plano g
s Apple Skating  (Math, ‘queo To cat's (Science, Ironma
Topic (Science sensing ;
cat thread 3 castle!  music n
converge and Soccer (Physic Hacka
ce) an converge (Physic _p-*°
func fusion) n-ce) al)

Timer Variable Hour, Video  Send  sound LED
CT  Click accumul minute, sensing signal Choose flashing

Conce Event at-ion second Video ‘Trigger the event and
pt  Multiple Sprite Time transpar basics you want color

Conditio control Calculati en-cy  Replace  Sprite  control
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nal Time  Variable
statemen Display  Conditio bacrklgrou order
t Automat  nal
ion
Sequent
CT Procedure Orientation ial
Logic Structure-oriented Repeat
e Logic Conditi
on
Enginee
CT ring Anim
Expan principl  a
d eof -tion
sensor
Speed  Speed Two d Technol
CT and b Angle Image mensio ogy
Conve Invent processi  nal Scale >
accelerat accelerat . - Enginee
rgence ion ng cooz(;mat ring
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<Table 10> Validity analysis of SW program

Area Question CVR
Appropriateness of Elementary School 94
Students’ Understanding Level ’
Appropriateness of Teachers’ level of 2
instruction ’
. The suitability of a classroom
Appropriat . . .64
eness of environment using a computer
Suitability of classroom instruction. 82
Program -
Conformance to understanding the
developed

subcomponents of CT, abstraction, .94
automation, and value

Helps to increase creativity, problem
solving, and convergent thinking
Help improve CT 94
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[Fig 3] Examples of SW Education Contents
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