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The Influence of Learning App Inventor Programming of
LT Collaborative Learning based on Children's Motivation

SeongKyun Jeon" - YoungJun Lee'"
ABSTRACT

Excessive cognitive burdens caused by learning grammar should be reduced to -cultivate
high-level thinking skills in students through programing education. To this end, various educational
programing languages have been developed. In recent years, block-based App Inventor that can
used in real life have been introduced. This study intends to suggest an educational environment in
which programing can be utilized as a leading problem solving tool by designing and producing an
app that can be easily used by students in their real life. In particular, given the developmental
phase of elementary school students, specific operational activities are important. For this reason, an
App Inventor that can be proposed to enable dynamic interactions with the real world based on
various smartphone sensors during the process of programing has significance as an educational
programing language for elementary school students. In this regard, this study designed App
Inventor programing education for elementary school students, which can be used in their daily life.
The results of applying the education in fifth graders showed its positive effects on learning
programing. LT collaborative learning where the students cooperated with each other, the theme of
learning, which enables the utilization of various smartphone sensors in real life, and the app
inventor may have generated and sustained the students’ interest and attention.

Keywords : App Inventor, programing, Collaborative learning, Computational Thinking

IR R R R e DR
tr AR B ok W T 0 A )
=TS 20149 8¢ 27, AHARGE: 20149¢ 11€ 6Y, AAEA: 20153 2€ 109
* o] =2 20139 % 7‘”‘(‘3]311’414&’:')-4 Aoz gk 0471ZH‘4-4 2| 9-& ol adE AU (No. 2013R1A2A2A03063459)



A3 '[5] o

‘qu Eyi

(2015.3)

k=X
=

537 o] A

a5}

sta| =2x| H18H 2
A 2007 WA

. ME

el

olo
il

o
H|
<

oo

o

)
)

>

o

£l

)

—

O

o

g 71718 BEAL FEst

3T

aT

=2 F

]

o
RS

q

7}

=
3]

12

it

[e]
}—:‘_’_7
M =

o

af

9

Mekbs 1w

}

<
il

ZHFEA ©]
o] &

=

Computational Thinking

FLEHLI2].

°©

R

- A A3

);]]
, F o

al

3 A

<]
dJ

[¢)
A

oA o} FiE el Qutets) 7%

oz A

AN

=

il

T
T
JJo

el

B8

T

ol

ol
o)l

a3
T

o

=

ol

£ Jannete Wing(2006) o]

Computational Thinking

o ¢

d], Wing2

R

AN -

(o2

3 A=

9

|

o
HE

=

ol

& 7]¥ A<9ko] Computational Thinking

7

|

R

¢+

~

ol
50

ol
T

= Abgel A

T
= E

Aobrk

=
=

7FE o] 214171

=
-

KN
=

17+

o
R

of o]

Seie
)k

°

FiTHal. Aol A
pslofof €1

3t

°

7ol 2}
S

ol A efm 7k At

A=

¢
)l

ol

?_}__

fu
R

ox

=
M

1

ol

A
o

BEL =

[<13
of

2%

A

2™ Aol A

ol A

1

9
yul

17

pul

3l Computational Thinking ©]

Nze woe Eug wtHsu 1w

Wing 257} AlA]

=
TR

B

3o

o
=

—~

o
ol
N

T
Hr
off
el

|

—_
o

Al sh 2

=]
FL

A= R PY

&}l

5

o] Al
RS |

1

9
yul

o] &

o o]},

4 ek wu

S

1

9
yul

o =

—

o]

4
o

mJ

R

ok

il

M
K

el

=

mo

SEER

A,

¢

U &

A%

SEM ouE A
oA Wing
Thinking <

°
= O

t71eF 2ol 21

I

2t} Computational Thinking &+ $8

°©

=

A

7]7

T

oF
R

NO

|(Scratch)= 7}

S

=L
Ha A8l ol == YAt A

Ea

Aol FolA
A 2&

3)
=

3

°]

2=
=

7

Al

FA 9l

D)
=

vl 2 AL el

A7

Atk A 20061 MITol A

PN
s T

A 7],

=

of 7]Qlgtch

=
T

12}
=

e}

=

=

waje] ofn

[e)

.

¢7_ﬂ
o] 9§ £(2014)

2ol A



[}

41

ol

—_

;OL

70
oy
TR

Z=2

ofr
e

CSC101

1

;OL
oo
&

o
ihjal

=

b
£}

—_—

0
G

=

|

Iy
~
NI
=y
ﬁo
W

2 v

Papert

o]l—‘:

EEE
Ao e weg

hul

9],

oL
[}

A

KeN
=

Kol
=

learn-by-making, learn-by-doing

o]

CEE PR

3L

2ol JhEol

I

&

AR A

=0l

oy

B
—_—
1o
1o

o

O

s

B

A s

=9 7 AA

gk ofyel 7]

7]

ol

ks

=
=

7 ok AAAA

S5 A AR YoM FHHE

NA=

=
=

A

reH12].

Z)- O
2k

Mol ojm &

L
L

o

wa

Al
o
Ho
it

Wolber(2011) w5& G2 0]

ojy

P Ad 2009 10

83

3l
ZS|

Matr] Aol A
]

RevA
[€)

o

Qi
w2

o)
Tor

IEA T
ol Eo|t}. Wolber 5= 1 o] A9

AR

LERE

2. 0|=X HHA

5
5)

g

(0]

md

—_

N

2.1

Tor

=

(2013)

s

i SMS

3]

Tor
Plo
|
o
Ho

)

)

X

¢

o

o]
=R

B

she

oM

3}
5)

71 &< o

3)
5)

-(:51_

Wolber x4=7}

oy

& AAsto] 443t

A

==
T

CS107xL 5 Fof 2714

SApgel W

olfF o= xR

7hst it

3143

o)

Tor

=y
oo
=y
<R
o

—_

;OL

Aazrel A U

L
L

o]
S

ARz 2Bt

=
=

ool t] o]

BER

=}

L
L

o]

EF5keH10].

CRR

9

713l
1 g 2]

L=

Fogx 7

1 5]

il

ol
=0

ol Al

S5

sl o4

R
.

Morelli(2011)

A ol A

Jo] AlE| Ao 7% 71X

S

7h ksl

o
=

%

|2

O

il
olo
E

o
o

e

2o weHE gegn

3T

oA 7]1E9

]
=

1
T

0

o

K

e

o

i
=

Tor

A A

571 9

o sl a7

% we oheh Aslel ¥
s3Eo vzt et

E!

FATH 3],

S

gl

=}
-

=
<]

Al Al ol A

B8

& ade)ssh w o

folr

o] 1Ee] Az

o
e

mo

=0
o
]
Ho

o

A
)

o o1,

Uludag(2011)

ki3

Eo] TR

54

1] =0 A]

KN
L.

ol

o

#a wpole= s

’

=

o



4 SRAREHWSESE ==X HM18H M25(2015.3)

ol
2L
£

g Eol B EHEA gl
Ay 58 de AT A
/\],:]1 E’.%O o%oi ou o]tﬂ]H

2 molm gtk ol

ok
and —l]I

B N
o,

30,

v

f!

o &
o

Yy
o
fr
oo
=)
ind
rr
el

2

e
lo #N ox rlf
o
o

o 4y 2

i
2
r o
=

AN ot & or & AN o ox
N
o 2
-
2

2o o o2
v ol ut o

ol
=5

g AW = gERolE AntEE HS 44

H
ARG & Qe WMFI oy =TeA 7]
2 EFYES MIT wlro] oA gt ~=ae)%
Z1akala QlTH14]. 20109 TFEL 24 YEY

, 1A 71 A
HAN AR Ve 4 Ve FEkA x2S

o
% B R IR P
8
o% Q‘/Lgl:é_‘l;__ _/E‘ﬂ] ﬁilﬂpﬂ E]— 2=~ o]l o 9]
Wl
o

o=

T oot w Jd
HE I/ 015]. 27]d+= F2olA =933
U 20129 5-E MITZ o] A= vt dvkAl <t
EZol= SDK=E /st 43 mprix = ¢ <l
HEZ WE g5 =R ole AntEE Axe
EE Y 2EodE 55T & duil6l. ¢ <A
B Az="e ) fzto]y(App  Inventor
designer), 5% 3] 7] (blocks editor) F 7}
Huol~g FAHET ¢ dHlHE 55 %7
HEAH 719 w3ds Z2ag9 @
H5d 2209 345 Algso, £
F9 A8, GPS, NFC, &%

R I E R e

N

d
bl

wp Ty
%0,
N o A

rQ
i 2
o
_>“1_‘4
o
N
%0
o
=
I
ll

Jm

ol

=

>

o

i)

1 Ob

5

2

>

N

BN

w E

Q2 X oo
18 4%

o o rir N

£ = o

=2

B

ol

)
3

&
AN
tlo

frt
5
=
ol
o
o to
-
&
ui

m
H ol
:.OLL

O

ol

o

[>

=

Moo

lo,

_Qz - rﬂ
o2

£z xR
of 8 ot L ojo

o o
X
5]
it
[N

&
5o
*

rir d
o
o
2
>,
o
(CI e

221 A C|xtoldH

Yol Al AR Qx5S wAsta A
2 W] zzIde] opd g ulE Foo]
Aol A A3 e

<a® 1> 4 C|xtolH

G EEEEEEEE




o) o
" o =
100 M Hb” 1@ G = e
3 R ok X My = T ﬂu o < =
I F AR M w T nﬂ g W o mﬁ % — ]
K o . _/ o o O
Y sw32EC g - ks X3 }
= Nl S o Mﬁ WE Fo N N N = N T R o
o= i 7 ~ N — =
~ 67%ﬂﬂﬁzaﬁ y =3 o) £ ° Tz
o R ERNES B¢ o = _ =R K
4 T W TR Cop M F oo - s 3 WETX
3 T oW o wol S — T O ~ = - oo < A
Tor o o W o o N Ho o 4| 5 XX ~ a <0 < B oMo T X
o) f D RS T = v YT
e R < = N - 2LE om e
upy ﬂNru%%QW]% H o RV oo No O i ™ X5 e TR T ddr.mLNrAT
2 =% o o7 o Jn R OR O o o < ol %, o D o =
Tol o = X2 Mm X TN q ME B o Ho LW w® A | TR dr 7w N o %0
U B R o Mo P yeE K omr C PO HT YRW
K ~ Ak W < ,me. i To o1 - o B _Jomm Al X J__Mo mﬁa o LU~ _M 4z H n . M Y _JMI X
S = ° - al X % T = o A - S
Ry I cranE w PR W 25 V% zEz T B
E| oo e ol a = MH Ho ol o = T W =\ > T = o S oBs - & ML, ol N < < o
=0 uLuﬂ_u,ﬂﬁ ﬁA_aﬁ@aNrd.u. _._l + _,Tﬂov folo 0 =~ & 2 n_AlﬂulMl IWMH@_“ iﬁmﬂtu e
7 émmgq%ﬂL% LT T i oo ® e |ml - W
M 1 X = R G < = = - Cwe o 5 : % 5D
PIERY e w3 PR L T - < ] A i
H ™ ~ N oo R o 3l B A il o = wroH N
_n__ Sp) EO ‘.L._/ Al .HL.._ o ,.mo H.f OE — <N e o o W ﬂi Lo _ﬂﬁnuo »A..#
- _ ™ o\ ™ et < -
i R <o 5 EIRS ™ ‘.roﬁn_ E— ﬂmgﬂxﬂ
= o R T~ T W% = Vv S0 P o’
o ol N T ke y TR A o RBR
ol - 0 Ho Mo Fwow 0 4+ - o g W T
X 1 EE 10 E _,i Lt = o K| —_ H X éu o o _ NP o
3 G TS R T ﬂ%aﬁpﬁ?o@rﬂA
_ il 3 — N° X ‘Dl — = g Zl = o X ° Eﬁ ﬂE 3 Ay
5 H = __ o o mow <P T B o = kg o N ! NI o
3 mmﬂ;%mqﬂﬂoﬂh{u.g%%m — @Wﬂa?ﬂ%%@ﬂd palalc I S
= o X T - @o e To " op & " W o of il g N N 4 = I TN N op A
@ Emz g SEE TN, %%mmq%ﬂiaﬂ%%z %%gm%www@
4 E .oz B n =o T g B o] Wo uu 5 ! = . f
wor w ] X oz T oy e = - & Jo B T 3 el L _TREx P
e < o = iy i " B 7 Mg oo oer DT o W29 LR Ju o
wl emgrﬁzw]ugrmﬂﬂg%%ﬂiﬂ %1&%@%1%1@ %%@%H,@k OMW@%
H .mﬁ%_ﬂnmao%mhémgﬂmuﬁm% %WﬁﬂJaﬁm%m?%ﬁwMaﬁm%o»mﬂ?%i
= o ~ o o ol Mr J = o+ Y~ KN X ~
S Az T = =y = W hin Mo T — elRT A .
5 ~ Ho o Aln N - P Ho s T o Az R o = = U o 5 iz} ° - = " o| Gl
8 o _ T oT X o W Tor TP X o M o i o )
8 W __ e ° o XS = WL 2 ol mr I R
= e ok ® X — N K O 7 AR e oo o) —— L B = T H
X %Q%ﬁaA%E% urm_aﬁﬂéulﬁaﬁao%ﬂ 5 < mo%%%urmz_uL?ﬂugﬂwouollo;T
= e IT 1ﬁom;ﬂoa;r31ﬁ} 2_mw” i
B A e N v s =T o R X g 5o ==~ 7 M ﬂ%_aﬂrg
Wo o AL wON o & = = WO T o g0 T 9 Moz FX e e el = 5 P o} = W oF 5 ol
wor ﬂ%%@ﬂo%%cmﬂ%ﬁ ﬂ?ﬂwﬂﬂ%ﬂa mT@g;mUa B @%m%ﬂfg S
Bl o T & o o z " o5 o % E o B o B L TR W A-
™ @EE%@%%%,,oﬂﬁ%%%ﬂﬁﬂohﬁm.m:Hf@%%uzwxﬂn_o%ﬂaﬁpug 3,
Qi o mﬂ%%,@@d%@éi do S ETow T W B go IR Wm N
5 H ook ﬂ%uﬂv_f = =T o T T Njw
B Am o M = gy o X N OB ™ —_ T T = o 1" o
Lf Eo EE :i 1Er_ 1 ﬂ oF B = W < = ~ 1 — ) of o
oy _ > = oy it = o A ~ "C oo T
=R oo S = 7 WM oo = Mo b o
A 4 T g = T B " X N =
o WS H X KO T
SELECECECEE NN
m oo MU B OB N



A
.

e

R

}\6]3

=

X

HAIEF

3.4

o o)) A

Fo19]. whekA

‘OI «
S EE
B pp
ﬂgwg
A T o
o T+ N~ Jo £l
- gl
W B mlm o b M# o B
zcog_a 3 = xﬁJ}ﬂo>
Vi ] & - Mo o o S
v |8 L G bmw
,m.,lﬂmv 3 ¥ - Emﬂ%ﬁa%%@
o ulo — [
ﬂ%ﬁﬂoaﬁ = = Uz %mdiﬂuiae e
a,Eﬁfho > € | %,mmﬁﬂ\ﬁmﬂw o F
5w s | 4 5 RO R M w| v IS .
z ol ~ BT 7 o m WL o)) K- G £ P > i
g @ o | (8 = | Uo = X Nl KN do 3K e e R ~
{4 o oo B% L S = = ol < = Ofr =®|3 m o ) - IS
~n BO = = ] o o i E alo| 44 o | o % = N N s
X LLF o %) = - _ ‘:‘._ ‘._f _ I = ) X | <l o o~ =) o
7 AJn o - ~ w2 o M A|n - A T e ) > oo _2x =
o —~ e o = — s ~ o 0 T g ] oS do| i = 9 ~ | _
< ol — = lo o 9% ol s = 9 of ~ ™ R — ~ B o8 N s N
T 0 ~ | oR = ° ) <] N o B s = -~
™o Jlo . = S | & oy X = mﬁgelﬁllnxix_d_ v Vﬁzammxmﬂ o
o) ny oo m = N or o4 TI% ™ N |~ g K %o mr w2 S ap|E o
T = F o ™ - T TH = ol e = g XU o T ok K < | om X - ™ 5
ﬁ5ﬁ/1j 1 HoH o X z .o%ﬂ@%a¢ » T ﬂﬂs@1s
= N DR = G e E Mﬁo A1 T o .. méﬂ&ﬂ,ﬁmﬂ?&ﬂimﬂwtn(ﬁd.mﬁmP
< T T B #i@oa,drw? & = ...Wm_mw“ﬂurmﬂif.mv,
7]1rHL;o . ﬂﬂ = . . LT Aogo]tk
"o o oo L =T o) T E (B oF W <~ § 2
- = N Or.btq,ﬂoﬂ%@ Vi L _— g N ..§m.ﬂ10:w
88;1 N EazTﬂLaﬂ . 5 B% ~ W x| % ..
X By o ~ = i iy o o DG N X7 k2
> T e nh mr 5 ~ 5| —
= = 3 At X ol FL ~ hn N m i o N
i NS S I M s = ~ e AT i+ N X
o T = o < X o T X o o X < F ‘ m,J Ho oF
=~ ard ! A — hl e ~
"M MT KX ~ g ..m H ™ + ™ T MWA
i A o wm S ™ B 3
‘Lw E#E \M&I N 10° Lo m MO < R
I»M N 1MH .60 ﬂf ,.ml mv\ . _I_I OMU -
7awajur9ﬂ¢|wm - " mEw®
— To = o == _
~ & T B < S+ < gy o dr T T
quuunﬂm,%%:mq H| 80 | b1 i Hr%%%ﬂ%ctzl
Ltz%%ﬂ;% =™ o || o © 5N E %im%@
5 3 < w Nr = ) { = Jn T RO M M BB
= & W o < < I L ot I
5 wo Mo — o o = AU I # o 1@
__ £ - ol . sl R ) Sl . o
T Hfoomﬂm.% — T Lii aa}émﬂaﬁ
n AEeog 2 o o o0 dr.mﬂhﬂg_ﬁrﬁuo%ﬂ%
LHo aﬁmgoﬂ.@ ol ™ o = Ag@A}s @x%mﬂL@u
{ 5 N o ol o5 0 {|n rl ~ s X i W o < = ol
L_u X 3 = = 0 L A _l_ ol ,a_ol ﬁu X oE mK Mo o) ~ oW :i
ol RO . 8 Ny O il ol | o o ™ o 0 i " AR
ae@ml%ﬂﬂ NERE: o5 %wnzf;a@@g%ﬂﬂA
- ihﬂd.o&ﬁad 2|§Mo;_u; H 0 ujw7b_1| do W E T —
< LE‘TMLaAL_/EmUxox mﬁol_%w_% _ N K qﬁ}ﬂnn,mc y ,M1ﬂrr
o} or A e [ | ' K Al MR _— or oy o X < o cyne T 1@ = & W
oo L o B ' " a T ﬁimﬂmouﬂb$cgan&x S
<° n\w mki moT Mh pl il = Wo = o = o = B < MH . Il
EE o T N R o o T AN i
= ’a @%cﬂoiﬂwnmﬂﬂmmogeﬂmmﬂE
o ol o 4 B =n S0 oy T w o= o G -
] me,.,A1Ew7ﬂ =
< — o ST T ) ﬂ. T o =y r ool Ak =
~ ) ol X m R = A Mo -
ey - oo o oK =W o <N
i ],_ T oo il ol ol
< = = — F Wo F {1
~ = o N B 4
5 b Tm oW T A ol
a1 N
Au.



0
o
i

)
o)
o

o]
"

o

olo

A =]

il

719 Al

=}
=

A FA] uhe] 91

Frold Al

ol A

2)

>0 UhERd vhe} 2oy,

<3t

KR
=

ol

A

5|

ol

<+

oI

4>, ‘Lhe] 9ix|

<HE

§ AL

W, AR A ]

312|853
2 T An R ajo T o A 3 N R e e
Ay o T W e T
o o M) =0 ~ | o | ~] o |
5 B 40 W ooy g M T J[8]¢]5]8|%
oo oW o TR oo Tl
o wl 4 N g
ol ~ G oo It Nt e b b b
HO 1) <] ) N o
<
—
DT I e S ™ ) A Y B P
= M - v T o B131RI5|%3|T|B(82|3
R ol jul el R I N R b b
W:,t X :i =0 ﬂﬁ,._%M el R R R R e ke
N 1o° o = I =
Vﬂpl,._mwo TZE < ,m,x,A alolole|o|—|alv|s|o
° = " < o RN R N IR
~a J1 T Dls|w|o|lo|c|o|<|o|~]|o
S " _ Nl No LR I I R IR S T RS
S - Ve
o =o DSy Py i ° %rﬁ off
CORRLE U ey e o o o o
oaubtﬂ o = T KIS |X|IK|IKIKX|XI<
0o o) =
< - oo N 2 | =1 | =
N . (o~ ar < N N
x 3 ®° wm o o 4r o o loT k| @ | | K| R
s E.w S R wr KeRD| B[ RO @l | Ko
0 N LW . <R o
J:mn T /ﬂ\v 1:.@ ,»lArL T
NG Sy Y o Rl
— Wy o — G
N T G -
e N8 = Iy
= |5 do W A up iy
= | KT % L % iy oy —dp =
CRE v o 3 N w | o
A il © wp & mo O = %0 E of kL
N Bl ,E -~ o .= =0
T |TE e 2T e AEEd "
; R — R =
m| T[T By W W | o B
° = |%3 T ~F RN ol N
- WH T OF = o e oh o X 0
TR T e T N o e Pros | w| | W
T | T ESurura st Y <k ArRrEl | 5 2 o
T | 2 Pazlafrnle B § wls R ©w | w
—_— =KW T Hoﬂmﬂ ﬁEﬁ__l . o U2 ﬂousiﬁa o =1 =
U B e =R L A s = ) i
B | B = T =T .2 w_w|awSw |
oWko ROG) | ﬂ_...ma X ,n.mo.* il M o rRep) S Ladﬂymuq = ﬂvlﬁgﬂr. VAN
g | BT [Rg® ST onT e R OS] NS (| B
Wt e TR T O T T CRLIRRTEYY &
A A A A A A A T a A
. al
N Rk T o | x| V
o iR R | B R ERCRE = RO BHE =
= e (T e
o o B " 7l

=
I
i
Bl

=~

ol

ol

[N

geol ZHo v5

s
a

o wol Hgirh th

A
-

Sl =

o
=g

A =

”

<

H]

~

)

H N

o

Skt

=

=

PEREE

A
s

t
ol A

ol

. “i}

LHo
{n

ol

5.1

b el A9A D U EAAE

S

a4 A% =4

o

Tor

EREE R

O

A

=13
=

‘mo



5}y
3
5)

°

R

R

Y

el A

AW E

ol
H

i

°
pil

17] Woleta Azta. wel

<]
=

=13

28t

]
a1
=

3
=
)

|

Aol A

p=h

vl o} thH] 7}

2l

(2015.3)

=

’”

WA

L

ATFE7E M= L FHA

e

]

R

ol o

ots| ==X H18& A2
H

izl 2 2
A 2,

oh o ol )
+ “oJoi7h wobA Adch”

21

12

Ld

Ajm

Ul

o
K

iy
o=
!

g

el
op

gl ME =gd

S

el
o
v
N
22!

M

717F o188

dolz ANE L% 54 o

uhel
5ol

A7t

goiel

shA 5 e

AR

il

o

3}
<1

s

9

0

Ajm
Tor
Ho

BE

A7} o] 0147

}

ko)
pil

il
ild
r

il

=], 11(3), 1-11.

H

%
=

(2008).
e R

. (2008). 2007 Y MA A&}

24

=
27

% AF
%

i

1l

4

RS

2(1), 3-15.
[3] Wing, J. M. (2006). Computational thinking.

o

i

s

[2]

ob7ba

FozHA g F7ld mA

Communications of the ACM, 49(3), 33-35.

0
o

@A Computational

> Z =
o

=

3

(2005).
(2014).

2.

78

}‘

L

[5] o9 <l

[4]

AL

1

o

RIS

[e]

A

o

=

B

Gl

oj
H

H)
)

Ffalg el A

?ﬂ‘ ?' A

Az 7]

o

Tor

=l

e S5

10
il

el

ZA9] STEAM & Z=Z g

=], 19(4), 149-158.

=
=i

!

R

W

—

0

o7
E
e
‘EO
WE
=

BN

o] <

533

;A

0
AJm
Tor

A, 16(4), 47-54.

7} 7HAA 7Y obd A A

H

mFo] ®Hr} Aw

3} 7]

El



[9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]

[20]

A Ao AT 5 ARAFHARLE
R =53, 20(1), 139-142.
R, ol dE. (2012). 25 B A}

b
2
ftlo

e CPS Z2ad™ Fd9 &
CAFEHIK I =87, 15(2), 1-8.
(2013). ¢t=Fol= < olWEE &
FH ZEagY i §3AHREA
= A, 17(2), 467-472.

Morelli, R., de Lanerolle, T. Lake, P.,
Limardo, N., Tamotsu, E. & Uche, C.
(2011). Can Android App Inventor Bring
Computational Thinking to K-12. In Proc.
42nd ACM  technical symposium on
Computer science education (SIGCSE'11).
Uludag, S., Karakus, M., & Turner, S. W.
(2011). Implementing ITO/CSO with scratch,
app
mindstorms.

O oo oy BLORE oo [
S
BV Y

Yol ot oE

android, and lego
In Proceedings of the 2011
conference on Information
education. ACM, 183-190.
Wolber, D. (2011). App
real-world motivation. In Proceedings of
the 42nd ACM technical
Computer science education, 601-606.

inventor for
technology

inventor and

symposium on

http://appinventor.mit.edu/
Jorg H. Kloss, ©|%d 9. (2013). =R 9]
= ¢ AddH. A& ool
Hsu, Y. C, Rice, K., & Dawley, L. (2012).
with
Android App Inventor: An online workshop

Empowering  educators Google’s
in mobile app design. British Journal of
Educational Technology, 43(1), E1-E5.

ol ¢, (1997). 97 W& FF . A
= LA

e
K]

s, A

= T
(2010). Q7)uk d&Hstso] A5

el d&E . ASTATF,  48(1),
157-180.

Johnson, D. W., & Johnson. R. T. (1999).
Learning and  together and  alone:
Cooperative, competitive, and

individualistic learning (5th ed.). Boston:
Allyn and Bacon.
[21] Keller, J. M. (1987). Development and use of the
ARCS model of instructional design. Journal of
instructional development, 10(3), 2-10.
ub7d. (1998). ARCS AL H&3 74
794 #90 Hld A5 F152

3, PA R oehd uhae

[22]

9 =B

E_

=

ail . presents@empas.com

0] d &

s oysta A4k e e
(o] 8HAD)

w2 v v 2 eh o) 8
(1418 Ph.D.)




