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Development and Application of Software Education Program
of App Inventor Utilization for Improvement of Elementary
School Girls’” Computational Thinking

Yongmin Kim - Jonghoon Kim

Jeju National University

ABSTRACT

In this study, we presented a App Inventor utilization Software Education program in the process of education
for Computational Thinking improvement of elementary school girls. In order to analyze the effects of education
programs that have been developed, to elect the 3, 4, 5 grade girls of the sample of volunteers by volunteers
form collection as an experimental population, was charged with the development programs, and It was analyzed
educational effect using the results of the pre—post tests. The results of the analysis, App Inventor utilization
Software Education program that was developed in this study it was found that help in Computational Thinking
kidney of elementary school girls.
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<Table 1> Computational Thinking’s step & key concepts

Step Concept Content
Dat Collecting data for solving the
ata problem based on the analysis and
Collection ;
understanding of the problem
Datz The data given to the problem with
a. the collected material by meticulously
Analysis . . .
classification analysis
To represent the content of the
. Data .
Abstraction . problem of materials graphs,
Representation .
charts , word , image , etc.
To solve the problem , it is divided
Problem .
.. into manageable as small part of
Decomposition .
the problem analysis
To reduce the complexity of the
Abstraction  problem , the setting of the basic

key concepts and definitions

expressing the process for solving
the problems in the order book
stage

The contents represented by being
sequentially displayed using a
computing device, and selecting
the best solution workaround

Algorithms &
procedures

Automation

Automation

In order to complex and difficult
solutions and practical execution
to select an impossible solution ,
run the simulation

To perform the task to achieve the
common goal to solve the problem

Simulation
Application

Parallelization
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<Table 2> elementary schoolchild
3-4 Grade 5-6 Grade
N 23 76

<Table 3> computer education majors incumbent elementary
school teacher

Computer education-related degree
Bachelor Master's Master doctor's Dr. . PhD
Course course |completion
N 16 19 18 8 1 2
2.6.2 47 EM(Z=SEY)

<Table 4> Time to mainly activities of information-related

subjects
Web Creating a | Typing | Software Other
search | document | lesson | Education
N 46 10 19 9 15




<Table 5> experience of Software Education

Yes No

N 35 64

389

2.6.3 47 M AAHES S HHUA)

<Table 11> most leverage in educational activities

<Table 6> Kind of education programs experience the
Software Education

Scratch Robot Other
N 45 6 10 3

App Inventor

Scratch | App Inventor | EV3 | Arduino | None <Table 12> Program we want to give recommends
N 25 3 7 2 59 Scratch | App Inventor | Robot Other
N 26 18 18 2

<Table 7> Interest in the Software Education

<Table 8> Kind of education program of hope Software

1 9 3 4 5 <Table 13> Interest in the app Inventor
N 33 6 41 9 10 1 2 3 4 5
N 20 8 10 7 19

Education <Table 14> Interest in computational thinking
Coputer Language | App | Programing | Unpluged 1 2 3 4 5
N 14 59 26 0 N 15 9 11 8 21
<Table 9> To make want App <Table 15> The effect of the educational program of the
- - app Inventor
Learning App| Game App | Life App Other
. Information
N 10 58 27 4 Creativity (':apamt}.f to Pr'oblem. utilization | Other
think logically [solving skill .
capability
<Table 10> Learning form of education programs of the N 2 19 16 6 3

desired Software Education

<Table 16> interested in Software Education program

Lecture / Personal Group Other
training type |project type| project type Boy Girl
N 39 29 25 6 N 35 31
= =57 kA ™ o A} O o (e} B Ay . L
Zeal oty 9P e tdew & ey 2 <Table 17> Why female students are interested in is low
2H /WS Ado] @A kA vl S/Wiul-s-of
\:’HTT /Wil Zel B2 St /Wl The difference of The difference The difference in
g AANEE wl§- ¥ oz YERth © cap:cietyce between the problem | the propensity and
T HRIaEHE &8 wS AP A9 AT solving skills attitudes
gl el giwkssle swstn gol, AY v LN & ! A
A AL AA < HEVE WK UYL=, Ao/ dF
g3 ol TRAEY stk WS A sy <Table 18> Educational clonter;t recommendations for app
- . nventor
oA EN A w&F AR =& AoE V| dEn
STEAM | CT | Algirithm | roPlem | Storv | Game
solving | telling | creation
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<Table 19> Lecture-style educational program of Software

Education
Lecture / Personal Group project Other
training type | project type type
N 13 17 31 3
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<Table 20> Education program’s design process
(by ADDIE model)

| Analysis |
J

| Design |
J

| Development |

J

| Implementation |

J

| Evaluation |
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<Table 21> Algorithm Class of App Inventor education pro—
gram

Hour Step Topic
¢ Orientation and pre-test paper input
¢ Learn basic functions of the App Inventor
OT and . . L .
1-6 foundation * View to create a simple application(practice
of speaking the words, such as the founda—
tion that is displayed image)

*To app production by direction sensor

* App production by the timer senso

* App production was mixed timer sensor and
orientation sensor

7-12 Sensors

9 MDY 4TS
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* To app production was utilized Proximity
Sensor(When close to the face, lighting the
screen leaves disappear to app production)

¢ To app production using LocationSensor
(map search of the current position)

*To app production utilizing the Drawing
(paint, image scratch, etc.)

¢ Produce Ball Game App

» App production using the calculation(unit
conversion, save test average, such as BMI
measurement)

e App production using the calcu-
lation(divisor, drainage, small number, se—-
quence, find the large number in the three
numbers, find the maximum value, etc.)

Preparing the e« You want to create a work plan of the in-

31-36 work of the  dividual project

project ¢ To produce individual project work
Announce ¢ Post-test paper input
project work ¢ announce the work of individual projects

Drawing

13718 and Animation

19-24 Calculation

25-30 Calculation

37-42

<Table 22> Game Class of App Inventor education program

Hour Step Topic
16 OT and « Orientation and pre-test paper input
foundation ¢ Learn basic functions of the App Inventor
* Media
(DUpload sound files—>play
@Audio playback(play, pause, stop)
Media, @Recordjng(Recorder)
712 . K * Foundation of the game
Calculation

1. Arithmetic game
(DAdding @Multiplication
(@Correct answer, is displayed on the screen
that it is incorrect
* Foundation of the game
. The rolling ball)
(DSpeed Up, Down
@The De repelling to be hitting the wall
* Foundation of the game
IM. Bar move
(DManipulate the Bar to the left or right
@Touching the ball Bar, and De repelling
* The Ball Game completed
Ball Game, « Game was using the sensor I
19-24  Acceleratio (acceleration sensor-Accelerometer sensor)
n sensor (DRolled the dice by shaking
(@Rock-paper-scissors showdown
* Game was using the sensor II
(direction sensor-Orientation Sensor)
Directional (DOMoving ladybug
25-30 * Ladybug up game
sensor (DThe Image and Sprite use to configure the
game
@Sound ladybug catch vibration
* You want to create a work plan of the
individual project
» To produce individual project work
Amounce Post-test paper input

37-42 . * We will announce the work of individual
project work R
projects

13-18 Ball Game

Preparing
31-36 the work of
the project
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<Table 23> Teaching and leaming process

Theme Calculation hour 29/42
Activity | find the large number in the three | Time 40
name numbers required | minutes

Learning | Of the three numbers, using the algorithm to large that
goal can create an application.

Step Concept Teaching and learning activities

Data Collection| e« Presented situation of the problem,

Exploration situation of the problem

Data Analysis | * Related Documents, Theory exploration

Data « Direction setting of application production
Abstracti Representation
on . .
Problem * Solution exploration
Decomposition 1) Compare three the number of the order,
respectively
2) Compare with the aid of variable
Abstraction *To plan the design of the application
production
.| Algorithms & | < Of the three numbers, to create algorithm
Automati . .
procedures for the big things, the storyboard
on . .
Automation *To App Inventor programming

(Fig. 1) Designer

when (D Initialize

do  set EEED w© '@
[ Two ~ W Text ~ JRGEE O |
ESgl Three - [ Text - JR0)
EGL Answer - J Text - I

vhen (TR Cick
0 sct (30 0E® t© | random integer fom | 5|

random ineger from (/| o

tandominteger from | 63| to

‘when Click

(Three W ext (> Ji(Tvio Wrext ]

[ Let’s make today’s Challenges ] app to find the smallest
number in it is possible to three.

(Fig. 2) Blocks

Applicati| Simulation *Try to apply to individual programs
on Parallelization | * Announce the app production and results

4. ATYH I AX

4.1 ATl

2 AN ALe Zeade] nsHd mng 4
w7] $1s] <Table 25>} o] AR EA(LE7]H

=)

Zzad)o] o3 YA FE(volunteer sample) 334
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00AY W 2581 3 4, 53hd FAE F ARs 7
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<Table 24> Subject of research

3 Grade |4 Grade| 5 Grade Total
Experimental 10 4 9 16
group(F)
4.2 HAER

AbA Q149 A E?i_ A 4=(2014)2] Aol
Ao AN A" HAMComputational
Cognition Test) A, BES A3, ZoA HAALE
T2% Torrance® TTCT(Torrance Tests of Creative

Thinking) AAH =% A¥E AH&atSiTh

4.2.1 ALHE QIXIH HA

AR AAE FAHE A8IA ARAIEAAL BAAE
A7 (pre test—post test control group des1gn)§ /\P‘l@}

Ark A4 EpEE e AP dase

Computatlonal Thmkmg Ab1hty’E 7‘44 sk A4
o] Ao A ML 25 AxA 01
2 ZAAHComputational Cognition Test)E A&t}

o A FE

<Table 25> Experimental design

Pre-test | Treatment Post-test

G(N=16) O1 X Oy

X Input Applnventor programming education program
G: Experimental group

Oy: Pre test = Independent sample T-test

O Post test = Independent sample T-test

0Oy, O3: Pre-Post test = Paired sample T-test

4.2.2 ol AAl

2194/\4 Zzg% _AOHH /\],XJ/\],tfﬁ/\], Exﬂx] ézﬂ
S

(pre test-post test control group design)E AH&-3F3

) A ARE + Torrance
7F JRkst el AARY] dt=to] wogto g ‘e
ghdel A a5l 38k o)Ak (12+

]

o] o] <3

<Table 26> Experimental design

Pre-test | Treatment Post-test

G(N=16) O X Oy

X: Input Applnventor programming education program
G Experimental group C: Comparative group
Op: Pre test = Independent sample T-test
= Mann-Whitney U-test
O9: Post test = Independent sample T-test
= Mann-Whitney U-test
O Oy Pre-Post test = Independent sample T-test
= Wilcoxon’s signed rank test

5. AFZED

-_

5.1 309 4%

5.1.1 AR olxa AR HA HAM AH
A A

A S| At digk
‘Shapiro-Wilks A4 A4 A3=

<Table 27>3} 7t}

<Table 27> Normality test of the experimental group compu-—
tational cognition tests

Descriptive Statistics(N=16)
Group - stat p

F 125 4.2 18 3 944 395

agavel 44 44 A% BF JHFELE o)F
£ oz e
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<Table 28> Normality test of the experimental group creativity

2Dgss =

5.2.2 &olM Z|¢t L} Hlw

7
S48 deixe HexE t 7A, A
| &= skl e dsiAes ‘Wilcoxon

Y
Foedl AAe AAstel vasiglew O A=

tests <Table 30>3} <Table 31>¢l #|Aa}S]t}.
Descriptive Statistics(N=16)
Subscales M D M N stat
= YRRTE 153‘5( 9;“ ——n <Table 30> Analysis of the Experimental group pre- and
.u.e ncy : - - - post-test results(Paired sample T-test)
Originality 1224 179 150 9% 945 408 i
Titles 972 3715 146 0  .863 .(021* Subscales Period M SD t D
Elaboration 839 174 114 44 956 588 L Pre 122378 17.907
Originalit -2.663 .018+
Closure 963 225 128 40 041 368 SN Tpost 130813 11934
Average 1056 128 125 84 905 568 . Pre 83.875 17.408
Index 1118 144 132 89 914 .13 Elaboration — - =0 o gy M8l 26
*p<.05 Pre 96250  22.499
los A .
] Closure = & oaess  zrzis 08 68
ARG A A4 29 Y ARy F Pre 105563  12.790
RIS S 21l & A IR TE o]Ei Ao Average =522 .609
S ALk 3FY 4ol AFEEES o]F= Zo Post 106.688  12.658

5.2 A™ - AZ AHM

Ak L

(S | — —
A A A Akl o
ATHE FRAPOonE, TE
wlstg o, 4@ el AA

<Table 29> Analysis of the Experimental group pre- and

post-test results(Paired sample T-test)

Pre 111750 14420
Index =5 & 11243 15518 20 76

*p<.05

<Table 31> Analysis of the Experimental group pre- and
post-test results(Wilcoxon’s signed rank test)

Subscales  Period M SD Y4 o)

Pre 120375 19731
Fl 1845 065
U Thost 135313 12109

Pre 97.183 37508
Titl 1250 211
es  Tpost 8365 41360 0

Period N M SD t D
Pre | 16 | 12500 | 4163
2262 | 039
Post | 17 | 13563 | 3464 *
*p<.05
qugae A9A A A ATE A ARE
Hlal- 223 Ay ¢ A S -2.2620]1L F93E 039

05l M BAG o FelvishA F5d A
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