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The Effects of Learning App Inventor Programming Education
Plan for Gifted Elementary Students

Hyung-Seok Seo, Yong-Bae Lee

Dept. of Computer Education, Jeonju National University of Education

ABSTRACT

Recently, the emphasis on education of informatics gifted elementary students is to make creative leader in
knowledge-based society. It need the high mental faculties and problem solving ability to solve many problem sit—
uations for students. In this paper, we developed App Inventor programming education plan. We taught this plan
to gifted elementary students and observed the effects of their problem solving ability, self-efficacy and achieve—
ment of programing process. In order to achieve the research goals, we designed the appropriate App Inventor
programming plan for gifted elementary students and we changed the Learning Model of Renzulli's three step for
gifted students to achieve this research goals. Designed learning program was utilized by twenty informatics gift—
ed elementary students for 15 times during five weeks period. In conclusion, we confirmed that App Inventor pro—
gramming education for gifted elementary students affected the problem solving ability, self-efficacy and achieve-
ment of programing process positively.
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<Table 1> The relationship between programming education
and problem solving ability, self-efficacy

b
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<Table 2> Prior research contents of domestic and overseas

Researcher Contents of research
Researcher Contents of research Study on students’ interest in computers
To  improve  self-efficacy  requires Amber through education using app inventory in
achievement experience, substitute (1] summer camp for middle and high school
Bandural3] . . . . . .
experience, verbal persuasion, stability of students who are interested in computing
anxiety Study on app inventory training for

Programming education improves ability to
Salomon & |solve problems, logical reasoning and
Perkins |expressive ability, knowledge and thinking,
[11] modeling ability of learning, ability to create
cognitive types, passion, perseverance. etc.
Tae-hun |Programming education increases
Kim computational thinking ability and extends
[15] learning ability beyond programming
Programming education not only learns
Tae-ok |programming language but also enhances
Song reflective thinking ability by improving
[16] logical thinking in programming process and
verifying and correcting errors
Through the programming process, it is

Yli;seun necessary to find out how to perform the task
(18] and to modify it. This process improves

logical thinking ability.

Programming provides students with a
learning environment that enhances their
cognitive thinking and problem-solving
skills, and has value as a tool to develop
problem-solving skills and develop logical
thinking and creativity.

Seong-geun
Lee
[13]

Morelli university students and high school teachers
[9] and value research as a tool to improve

computing thinking in K-12 course
Organized a seminar course for new

Wolber[4] |[students of computer major to conduct app
inventory training

Developed an application inventory

Moon—-gu  |programming tutorial with a waterfall model.

Seol Study on the change of higher thinking
[7] ability of elementary school 5th and 6th grade
students

Analyze the responses of teachers and

Sang-jin students who have learned app inventory.
An .
[12] Resegrch what you need to cc?n's,lder when
creating an App Inventor training plan
Hwa-kyung | Observing changes in learner thinking
Rim process after teaching programming using
(6] elementary school students’ app inventory
It is confirmed that education using app
Sung-jin |inventory has a positive effect on creative
Hwang problem solving ability and learning
[14] commitment level of elementary information
gifted
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First Step Second Step

General Exploratory Activities

D9
U e U

Individual & Small Group Investigations of Real Problems

(o4
Qs 89@
> %,
S %
& %,
‘Q; '”60
nd 2

>
<& i

Group Training Activities

[Fig. 1] Renzulli‘s Enrichment Triad Model

<Table 3> Learning Model of App Inventor programming
education for gifted elementary students

Learnin, ..
Step g Activity
programming
—-Understanding learning
Basic Understanding the| elements and
L example given and| programming principles
navigation .
activit conceptual -Preview the completed
v learning app and explore the
programming process
Basic examples
Learning solving and -Follow the steps to build
activity learning through | a basic example app
programming
Deepenin, .
r(i)lemg Doing creative “Resolve deepening
P . g . problems through
solving programming . .
.. creative programming
activity
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<Table 4> Learning contents of App Inventor programming

education
. . Learning
Chapter | Time| Contents and activities
elements
1 ~Introducing App Inventor and|Understanding
User Preferences programming
-Explore designer and block )
windows, learn designer| Seduential
execution/
Learning 2 components Event
the app -Handling blocks with event handling
inventor handlers
Sequential
- o , execution/
3 Create a ‘talking app Event
handling
. ; Sequential
-Create a ‘memo app execution/
4 |-(Deepening)Programming to| Variable/
adjust line thickness Event
handling
~Create a ‘paint app’
~(Deepening)Add more than 5| Sequential
5 colored buttons execution/
~Program the picture to be Ever_lt
output on the canvas after handling
taking a picture
Create an ~Create a ‘sound recorder app’ Sequer_ltial
easy-to- ~(Deepening)Add and program execution/
use app the 'pause’ button LO.OP/
6 | D ing)Creat ¢ Conditional
cepennglreate WO statement/
recording buttons to program Event
each button to record handling
Sequential
~Create a ‘mp3 player app’ execution/
—(Deepening)Create your own LO.OP/

7 3 ol to listen to th Conditional
mp3 player to listen to three| e vament/
or more sources Event

handling
Sequential
—Create a ‘dice game app’ execution/
~(Deepening)Shake your LQOD/
smartphone to program the Vang‘ple/
= . Conditional
8-9 | dice to output two random
statement/
eyes ) Logical
-(Deepening)Programming  to operation/
C output the sum of two dice Event
reate a :
. handling
simple
game app Sequential
~Create a ‘shooting game app’| execution/

10 |-(Deepening)Programming to LO_OD/

B . Variable/
display scores o

. Conditional

11 *.(D.e.ep.emng)Added button to| giatement/
initialize all game contents Event

handling

b

HEAX Aol o oIMiE] =22 wgo| Fuf 17
. L L i
Chapter | Time| Contents and activities carning
elements
Create a ‘mole oz o Sequential
reate a. mole game flpp execution/
12 |-(Deepening)Programming by Loop/
- | listing the positions of the Van_'able/
13 | holes so that the mole appears List/
in the nine holes Ever_lt
handling
Sequential
execution/
. O , Loop/
~Create a ‘quiz app Variable/
. 14 |-(Deepening)Programming a| Conditional
Create a . .
iz a - quiz app that can make a list State_ment/
d PPl 45 | and solve more than 5 - Ll/St/
1 put / output
problems of data/
Event
handling
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<Table 7> Self-efficacy pre-post test result (p<.05)

Elements N | Avg Std t P
Self- Pre | 20| 7655 |10.39%
efficacy Post | 20 | 81.25 | 8914

-2.642| 016

A7 &3] ek BA A3 AP - AR HAbe]

Fe BAMOR p<005 FEAM KT ol

(t=-2.642, p=0.016)7} Sl= o= byt wheba] <)

MBS 838 TR g WSo] 2EARAA A

59 A&zt Fell &k dvkal B 5 ol
A7 e g 8z AL - AR A

S HAy}= <Table 8>3} 7t}

<Table 8> Self-efficacy pre—post test result by sub-element

(p<.05)
Elements N | Avg Std t P
EXDGCEE‘“"“ Pre | 20| 975 | 1743
O
» -1.116| 278
ability to start| p o199 | 1015 | 1565
activities
Expectation -
‘ Pre | 20| 1545 2.544
; .to ol -3.168| 005
acvity sustai ool o0 | 17.00 | 2,077
ability
EXD%??’:“T fl pre | 20| 3055 | 5808
a “fy 0 -2.154| 044
perform —\potl o0 | 3245 | 6.312
activities
Expectation
of Pre | 20| 1880 | 3.443
ahility to -1.450| .163
overcome | post| 20 | 1965 | 3646
disgust
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<Table 9> Programming achievement pre—post test result
(p<.05)

Elements N| Avg | Std t P
Programming | Pre | 20| 37.00 |22.501
achievement | Post | 20| 66.50 |19.808

-4.744] .000
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<Table 10> programming achievement pre-post test result
by sub-element (p<.05)

Elements N[ Avg | Std t P
Concept of Pre | 20| 1.50 | 4.894
programming | Post | 2013.50| 8127
Pre | 20|33.50|22.775

Algorithm = ol51.00] 19.974] 217 | 0

-6.439 | .000

zead AFEe 27k kgl 84 B AR - AL
AL Hyto] FAACR p0.05 FEdlA ol

Frelml e Aole] Q91e thea} o] aokd 4 glr.



9|

=

=

s

S

2]
sl

s

s

s

Al
=

Ef ol A

ST
I

A

#

g

k=

A A1 A1

=
[Le

e
[

JEWFSS

PS
o

20

KEXRNFT TS TP T EwHEFR BT T SR kS
[~ys i~ 1 [~y o =0 .
- 7u%_A|;o Jo uw%mﬂ% Uﬁ Ww < q_wLMwﬁ o 5o it MHNLM%H Ua R .M m,
Y KR wr < w AN T o T & = 2 Mma
_ <o —
&N%Mxﬁ.%.ﬂ#mﬂ, TEFEZ g By I -
o S | C — T = L
MR A R - SR ETggEed
o T o O a % w0 o B = 70 - L = — n 5 L © 5 £
_ ~n -0 Jo T o o] ° —_ o) B ™ o o 8 8 7 S = T
AAHwoﬂﬂﬂr%E I N T B Lt c S Em E - &
A R G R U S B SEZ S ZY <
L T - i SO St e i o R £S5 2% g8 8 S
T o S ol o 2
R ET P e BT Oy nt O RT e G B Sggs g
oy - | G - Mo N = o o oH -~ S N ]
MR T ST mo BT, TS e s HE B
| Ozﬁaﬁ“/u%l 2 o) Y idr].ﬂmﬂ ELWO_E.# H S w=8 83T
D m WM g R e N xS g EwD P x1 28R 30
K w M ﬂl —_ = % X T E o X ) n m._#.e M_..l o) o 5 iz} M.DH“L 7 o m\/ ‘
L MBS PP g TR AE BT g ® T oy TP 4 ESgE
Rl S R B R S R A B TE LR
nis bo — X X7 K ~ =0 ﬂ_rmmq E \LIO‘H = e o = [=Ss) n m A
o O = T oW T — o X — o ER ol X o D = HAY
1@&% X e my NN x oo oy ﬁ%%}oaﬂ? =S58 2~
SimPurza N Ry w R EE T TR e C T B2 EE =
ﬁax4%o#ﬂ@.%ﬂegwu%gwwﬁo%W@%%ﬁa.ﬁa%mae mMWdeﬁ
Hﬂ”.,MF&ﬂAzT;WOMﬂ] o o= = X o \mﬂel?;oﬂﬂm o/ OUOpmn
© R X mo o XD o TR o) o) o S m o ﬂﬁ E a0 < a2 S
TP s TR w R ET TR m — -
ai¥ o ol o2 o KT N o AR e o W o W oW AR o op TR o = alNae)
ﬂﬂﬂf Cﬂawiﬂmﬂrwﬂ z%ﬂnfw @M@%ﬂﬂ 44#MﬂM%wr
ok =0 o o] B Ajm a0 s MO X o W o ™o T = < &
Mo T WRYRT WY MM% . mE P E g M ﬂ]%ﬂuﬁaw
L= = T — N EREr~ ~ = e | X o
Tes g ax”™ e X TR GERE BT g
s oy o 2 A= = - X pu oy ) o < D = I
of = ° ®E O T o ) ol N 5o ™ o o el Www %o X WM el B o o X B
T o W™ e o T E - T o e g Fa T gy
Fm o P AT gy R FTRE G T Y TR
o PR R e Py %aﬂ_ﬂ__ﬂmAJaum%ﬂMﬂ ﬁnﬁ.wnﬁmwﬂrmwj
S o O ow® T T s N ek | = o J&o 2 7O - X ) 5 wE T m%
- I ) B It faeld Tx¢Ffzzal
NeTr e o aREw P BT X My TEg_ TG W
s llmyg R "R %ﬁ%aa«ijmz%%x wE G e Woa T U
—— o 3 ~ Of ! = . - )
Am R G T T o Ve Rmig g @ ¥ H gy 5 oy
B o By O L e Ruagw o Foay o o 4
FrdeEaTEEoE cTEaEE N S HIET T Eyd
= = zo ! ~ fny - =
A RO R PHEx CE AR ERGTELET RO g o
K JG B U I PE_omT M o = g )X 1 s W
mP LB L EE R o B g R B oe R P oo = e
I o T J)om ol < B g T = . r~a of L O s o) SRS et o
By Am =& - ~ H i 0y R B T T T S = N R
wroAE RIS e X bl o ~ T T - N e A B D W <X o o Up
£ W R R o © WoE e BN g N g Rom T R
TEwE T EWE BER T 9 MR M T WA T W W ko ok of W OW R

[4] David Wolber(2011). App Inventor and Real-World

27 o]

hx

=

Aol A7 o



(5]
(6]

(71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Motivation. ACM special
Computer Science Education. 601-606.
Facebook. https://www.facebook.com/
Rim(2013). Android App.

Implementation Teaching using App. Inventor for

Interest Group on

Hwa-kyung

Elementary school students, Journal of Korea
Multimedia Society 16(12). pp.1495-1507.

Moon-gu Seol, Chang-ik Son(2013). A Study on
Development of Teaching Materials for App
Inventor Programming Using the Waterfall Model
, Journal of The Korea Association of Information
Education 17(4), December 2013. pp.409-419.
Ok-hee  Woo0(2000). The Effects of
PBL(Problem-Based Learning) on the Problem
Solving Process of Students by Their Meta—cogni—

a

tive Levels, Major in Curriculum Graduate School
National University of Education
Chung-Buk, Korea.
Ralph Morelli(2010). ‘Can Android App Inventor
Bring Computational Thinking to K-12?", Computer
Science Department, Trinity College Hartford, CT,
USA.
Renzulli, J. S.(1984). The Three Ring Conception
of Giftedness : A Developmental Model for Creative
Productivity.
Salomon, G. & Perkins, D. N.(1987). Transfer of

cognitive ability from programming : When and

of Korea

how?. Journal of Educational computing Research
3, 149-1609.

Sang-jin An, Young—jun Lee(2014). Elementary
and Secondary Programming Education Plan
Using App Inventor, Journal of The Korea
Association of Computer Education 17(5).
Lee(2003). A Web-based

Learning  System  Imporve

Seong-geun
Programming
Problem-solving Ability, Major in Elementary
Computer Education Graduate School of Education
Daegu National University of Education.
Sung-jin Hwang(2015). Effect of Programming

Education using App Inventor on Informatics

b

5329

[15]

[16]

[17]

[18]

OH

MooHeel o ol

HE ZTE02fY wsgel §1F 21

Gifted Elementary Student’s Creative Problem
Solving Ability and Learning Flow, Major in
Informatics Gifted Education Graduate School of
Korea National University of Education
Chung-Buk, Korea.

Tae-hun Kim, Jong—hoon Kim(2013). The Effect
of Kodu Programming Learning on Logical
Thinking and Learning Interest of Elementary
Students, Journal of The Korea Association of
Computer Education 16(3).

Tae-ok Song,
Kim(1999). Implementation  of
Education Hangul LOGO Language
Object-Oriented Development Method, Journal of
The Korea Association of Information Education
Vol. 2, No.4.

Yeon-hee Choi(2001). The Relationships Between
Children’s  Attribution  Style

Helplessness Self-Efficacy, Major in Educational

Sung-hoon Ahn, Tae-young

Design and

using

and Learned

Psychology Graduate School of Education Korea
National University of Education Chung-Buk,
Korea.

Yu-sun Lee(1995). The Computer Programming
Education for the Extension of Logical Thinking
and Problem Solving Faculties | A comparative
study of BASIC and LOGO programming, Major
in Education Technology Graduate School of

Education Ewha Womans University.



k=

A A1 A1

o=
[y

Hungets

22

of & Hi

FH(o]

a1
5)

i AFE

AH)

a4

ERERIS

3T
T

al

& Rp2a~ 74

E-Mail: yblee@jnue kr

o
E

E-Mail : ttaenggam@hanmail.net



