Journal of The Korea Society of Computer and Information www.ksci.re.kr
Vol. 22 No. 1, pp. 123-134, January 2017 https://doi.org/10.9708/jksci.2017.22.01.123

The Effects of Programming Education using App inventor on
Problem-solving Ability and Self-efficacy, Perception

Seong-Won Kim*, Youngjun Lee™*

Abstract

The ability to use information technology has become increasingly important as technological
advances continue to sweep through the computing world, and education for improving computational
thinking has become globally instituted . In South Korea, informatics subjects have been modified in
the 2015 curriculum and are now compulsory in primary and secondary education. However, despite
substantial financial investment and numerous studies promoting informatics education, there continues
to be a serious lack of pre-service teachers capable of teaching computational thinking. This study
investigated pre—service teacher programming education using App Inventor, their perceptions of App
Inventor, and how use of the program affected teacher problem-solving abilities and self-efficacy. In
the pre-test, the control group and experimental group showed no statistically significant difference;
however, the post—test revealed that the two groups showed statistically significant differences in
problem-solving skills and self-efficacy. The participants initially showed interest in using App
Inventor; however, after practice-teaching and project—-based learning, the participants demonstrated a
growing negativity toward the program when they made errors and the functional limits of App
Inventor became apparent. Although most participants stated that they would not use App Inventor in
their classes, the positive statistically significant differences in problem-solving skills and
self-efficacy indicate that this study could be utilized as a basis for building a teaching-learning

program using App Inventor and creating an educational plan for teaching computational thinking.
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2. Test tool Table 1. Gender of Participant
4 IWEE 283 R wFo] o] wALe] Afo} & Group” Male Female Total
Lol B s Sele] mA oJakS ololns] olake] M8 | Con. 19 (42%) 26 (58%) 5 (100%)
= = Exp. 8 (35%) 15 (65%) 23 (100%)
Aol A Bas Al B2 2439
el 28 s A Ebij N °f}MEO} o " Total 27 (40%) 41 (60%) | 68 (100%)
olH] wARe] Aol methe FAS] A% AAF Bt Aot “Con.: Control group, Exp.: Experimental group
B A2(1996)] ATollA st Aol a5 HLE &
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/lg e/l g o7 s
o, =A H=3HPD), %01 A(P2), tiet /HEH(P3), A=/
(P4), 3% 7KPo)eh= k9l dgox 450 Sirh Fa
& 45700lH, Al eld W] WA 53 2AE HEm
SHetES AWTEHAT HAAE £3e] et
A AE R, B 24E At RS 2 A =
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Table 2. Grade of Participant
Fresh Sopho . .
Group Junior | Senior Total
man more
Con 18 15 9 3 45
) (40%) | (33%) | (20%) (7%) (100%)
Ex 0 0 16 7 23
P (0%) | (0%) | (70%) | (30%) | (100%)
18 15 25 10 68
Total
(26%) | (22%) | (37%) | (15%) | (100%)
ou] AL

Al FAd e 54e AvEd, A4
e A 68 F Edol 27H(40%), oq*éo] 419%(60%)°-
Ak olejg A Bxe= AE Hdd FAPDAAE v
B2 2 Yebgt) See Tablel.
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Table 3. Major of Participant

Group Major Total

Earth Fine

science 8(18%) arts 2(4%)

French 7 (16%) | Chinese | 2 (4%)

Compu o Geogra o

ter 5(11%) phy 1(2%)

Home

mgtt?c? 4 (10%) | econo 1(2%) 45
Con. mics (100%)

Primary | 4 (10%) | English | 1 (2%)

o Environ o

Korean | 3( 7%) | Lont 1(2%)

Pedag o : 9

ogy 2( 4%) | History | 1(2%)

Biology | 2 ( 4%) | Physics | 1 (2%)
Exp. Computer 23 (100%) (102(:)3%)
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Table 4. Content of treatment
Les Content
son | Control group [ Experimental group
1 Orientation
— Environment of App inventor
_ — Camera component
2 Excel(1) — Acceleration sensor
— Operator
— Canvas component
— Player component
3 | — Excel(2) - Voice recognition component
— Text—to—speech conversion
component
— direction sensor
4 |~ Excel(3) - J\Ilgfrvievver
— Activity starter
| - Deson o [ Bositon senso
class wi B
Excel - gp/losne book
6 | — Powerpoint(1) | — Design of Application
7 Mid—term
8 | - Powerpoint(2) | ~ (T1e)ach|ng practice & project
9 | - Powerpoint(3) | ~ "(I'ze)achmg practice & project
— Design of _ . . .
10 class with (TSe)achmg practice & project
Powerpoint
11 | = Word(1) - '(I'4e)ach|ng practice & project
_ — Simulated Instruction with
12 Word(2) App inventor
13 | — Word(3) - Project
— Design of _ .
14 class with gerr}ilg:tri(ol:issult of
Word PP
15 Final exam
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V. Result & Discussion

1. The Effects of Programming education
using a app inventor

1.1 Independent samples t-test result of
pre-test
ou] AN AP NS B EER
e 2o B4 aE 599
157.98, SD= 12.59)3} A& gt
AR Fojuld Aol

mlm et ol

C
gled A&”D} = -1.85, p=

07, A% el AnolE AR felnld Aol7t 1
ERt gele shm g9l See Table 5. olsh e AE
Fofo] mg 2R A7) Aol ] kel A Ad
e A9 gk Aol glole,

Aoh T3 AR, BA 2 2L A3 e
Wk AE "AE 77.91, SD= 185003 BA HTHAME

H

77.67, SD= 5.47)2] Ao} w5 A A= BAXHLR
o] gk Afo] 7} YERA] 9k, = -.08, p= .93. A 34
A= =52, p= .60), A7) 2E(E= -1.00, p= .32), A
Wol(= 1.19, p= 24 E 2T Fou]dk o7} ¢l
see Table 6 ©|9 2 AH}E B3t uS 2203 8 A
o A% [ S Heke] Aotasiio] 1 g9l

T AT 019} 2 AAdE Fote] A JodH A Jde
A 2 59 Ao} asgtol £ s fetolHal dekst

oAk,

X

1.2 Independent samples t-test result of
post-test

AR AL Ants ARy, B4 d T8 A9 Hdn
24 fdo] BAHoR Fon|3 2lo]2 B}, .
01, 8k ICT w&e w2 ou] WAl ME 159.13, SD=
11.93)l H3] < JIHEE &3 T2 WSgE T o
H] WAHME 170.17, SD= 16.48)¢] A4 812 52 gho] © &
Aow uehgth AN 49s A¥EH, A WEIKeE

o=

%

=
o

-2.30, o= .03), ¥ BX(= -2.11, p= .04), AZ/AW(=
-2.86, o= 01) FHF7H = -3.19, p< 0Dl BF A
@i} A Hete] FAACRE fefn)g 2fo]E ER1E 4 9l

o} gk gl JdgelM = TAK LR fFofu|dt zto| 7t
UERHA] @ttt =-1.40, p= .17, See Table 7.

7ol G5ite 54¢ AAF A9E A9Ed, 4 4 T
#Hi v 2 AY A B4 Jd2 SAH SR o
& 2Jol7} UERde), t=-2.53, p= 01 %, ICT L% we

ou] WAKM= 77.51, SD= 5.92)°] W} Tz w&E

Table 5. Independent samples t-test results of pre—test to
measure for problem—solving ability
Area” | Group N M SD t P
e e eS| s
P2 on er | awss aas] 01| %
P oo | s aos| 48 18
" oo o [ axei | sse| | 7
P ow [ aa [ arer as] |
rour [ 218 IS 280 s |

P1: Problem clarifying , P2: Analysis of cause, P3:
Development of alternative , P4:
Planning/implementation, P5: Performance assessment

w2 ofjH] WAKM= 81.91, SD= 8.23)¢] #to} &57te] gkol
H 2 o vehgeh A% 998 4vinm, 4] 24 99
< A% H M= 41.71, SD= 4.81)¢] &4 JHWM= 46.00,
SD= 6.75)°] ]3h 2 gke] Fow, o] Aol BAROE
S A0 VERdeh t=-3.03, p< 0L AT A=
-.08, p=.93), FAFo]lZ(t= .00, p= 1.00)91-+= FAHSZ
FOIIS Aol 7 thehA) egieh, AL A A3 ghe Al
obw A} A Holw M= 4F At BA Pu
of gk Ael7t Al gie. ek QA A Akl A4 A4
of Tisel Aolsk A7) 24 9] gt Aol upe] WAy
SThe AL ST 4 9T, See Table 8. A A} 23}

olM= oH] AR A A T} Ao} aeike] Aol
EANBA eSkTh. AN, ALE Aol A= SAIH o R frojv]
gk 2po] 7k LhEbi: .ﬂﬁ%%@b}%QOhggeﬁgj]%a

of RuE vhg B -AES s

1.3 Paired samples t-test result of control

group

A gael BA 2 58 Awlum, AR AA0E
157.98, SD= 1259l nHlal A HAKAE 159.13, SD=
11.93) A7} A7 AL 1% 5 QA AW AR-AFE
ANE O B2 -HPoR AT A3, BAM R fe)

Table 6. Independent samples t—test results of pre—test to

measure for self-efficacy

Area” | Group N M SD 7 P
€ | aa o | ees| 02| 00
2 ooz | oz 0| 09
o sl s o] o
Total | T Trer | Tass] 00| 09

E1: Confidence, E2: Self-regulated efficacy,
E3: Preference of task difficulty
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Table 7. Independent samples t—test results of post-test
to measure for problem—solving ability Table 9. Paired samples t—test results of control group to
_ measure for problem—solving ability
Area | Group N M SD t P
P con 45 18.31 2.38 530 03 Area |Group N M SD t 2
exp 23 19.78 2.71 P pre 45 18.40 2.35 0.19 0.85
P2 con 45 35.20 2.95 511 04 post 18.31 2.38
exp 23 37.13 4.58 ' ' P2 pre 45 34.71 2.97 0.7 0.48
P3 con 45 35.24 3.89 ~1.40 17 post 35.20 2.95 ' ’
exp 23 36.65 4.01 ' ' p3 pre 45 34.98 3.70 20.30 0.77
pa con 45 33.76 4.29 588 01 post 35.24 3.89 ' ’
exp 23 37.26 5.63 ) ) s pre 45 33.24 5.01 053 0.60
P5 con 45 36.62 3.38 319 00 post 33.76 4.29
exp 23 39.35 3.24 ' ' P5 pre 45 36.64 3.40 0.03 0.98
Total con 45 159.13 11.93 _316 00 post 36.62 3.38
exp 23 170.17 | 16.48 Total pre 45 157.98 | 12.59 _0.41 0.68
post 159.13 | 11.93 ' '

gk Apoli= vEhA] kol t= .41, p= .68. 319 Y9& A
HEA, #4 923k= .19, p= .85), 9 ¥A(t= -.71, p=
48), tiek /MEkt= -.30, p= .77), A&/ 3 (t= -.53, p= .60),
S8 H7Hi= .03, p= .98) GG BFolA FAHCE foulst

2tol & Q18 4= gl See Table 9. o|¢} 22 A¥4E 5

ato] ICT w&- on] WAk £A4] |4 o J&FS X
FEthes 2& FA% 5 Ak

ICT W&& ¥k o] WAL zfo} F57hs Ao R, AR
AXME 77.67, SD= 5. 7)oﬂ &) AR AAMAE 7751, SD=

5.90% HAE AL BAT 5 UL EE, ol Aoln
FAMOR feaa gt = 13, o= .90, 391 el
A= .36, p= .72), A7) 2A(E -.29, p= .77), A &
O|%(i= 13, p= YOI e A} Lhebgeh, See Table

10.

ICT W&S w2 o] WAl 24 |2 583 Ao} &%
e fe BE -ARo R BA A BEAHo R Gojue
Zpol7h BE oA 18 4 glodvh whEkA] ICT WS
ov] Aol #A] A TEI Ao} aFitel WIS FA &
e AS 2908 4 ok

Table 8. Independent samples t-—test results of post-test
to measure for self-efficacy

Area” |Group | N M SD t P
. 4 19.71 2

Ef Zgg 22 1383 2.62 ~0.08 1 0.93
.| 4 41.71 4.81

E2 gfg 22 46.00 6.35 ~3.03 1 0.00

B o Ta ieos| zpr] 0% 100

o con |2 [ e o2 25| oo

15.70)0 wlal AFE- AAF A3H(AE 170.17, SD= 16.48)7F =
7Fet A& g1 4 Ul s Sk A BAHeE
frefmlgt apol 7t A kot = -1.19, p= .25. A%
oS Auwdl FA WEs e -.96, p= .35), 99 BA(~=
-2.12, p= .05), Hiet M= -21, = .84), AZ/A3A(=
-1.48, p= 15), &8 H7H= -1.24, p= .23)lM %= EAH o
2 frouet ato] 7k YA 29kl See Table 11.

Ao} AT A A TE 22 At vERdh o
v WALl Ao} FEAE AR HANME 77.91, SD= 18.50)9F
AVE HAAHME 81,91, SD= 8.23)= B4 0% Fou]gk o]
Z 98 5 e, = -1.03, p= .32, AF- Fell M= A
= -.28, p= .78), A7) 2&(= -1.01, p= .33), ZA o]
S =77, = A5) BT BAHSR fou|g xfo] 7} YEhY
A ¢kokt}, See Table 12.
oj9} & ANE Fote 9 I E &83
F& dn] WAk A4 §d T Ao} &
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Table 13. The positive perception on pre—service teacher
of App inventor through a comparison
Area Domain S1 S2 S3
Practice 3( 9%) 2( 7%) | 6(19%)
Progr Interest 6( 19%) 2( 7%) 4(13%)
ammi |Application| 7 (22%) | 12( 44%) | 7( 23%)
ng Block
based 7( 22%) 3(11%) 6( 19%)
COUrS | |anguage
e etc. 7(22%) | 6(22%)| 5(16%)
None 2( 6%) 2( 7%) 3(10%)
Total 32 (100%) | 27 (100%) | 31 (100%)
Block
based 13(37%) | 13( 42%) | 10( 32%)
Progr language
ammi Interest 1( 3%) 4(13%) 4(13%)
ng Application 9( 26%) 6(19%) | 10( 32%)
Langu | MWV 1y yyoy | 0( 0%) | 3(10%)
age interface
etc. 4(11%) 6( 19%) 3(10%)
None 4(11%) 2( 6%) 1( 3%)
Total 35(100%) | 31 (100%) | 31 (100%)
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Table 14. The negative perception on pre—service teacher
of App inventor through a comparison

Area Domain S1 S2 S3
Functional
prog | It 4(15%) | 0( 0%) | 0( 0%)
ram .
min asgllilgat?cf)n 3(12%) | 0( 0%)| 2( 7%)
cor | Eror 0( 0%) | 3(13%) | 3(11%)
s etc. 6(23%) | 7(30%) | 11(39%)
None | 13(50%) | 13( 57%) | 12 ( 43%)
Total 26 (100%) | 23 (100%) | 28 (100%)
Functional o o o
e 9(28%) | 8(25%) | 20( 47%)

Prog [ Build of

ram | gpplication
min

6(19%) 8( 25%) 5(12%)

Block
5| based 4(13%) | 7(22%) | 4( 9%)
language
gua
ge Error 4(13%) 1( 3%)| 6(14%)
etc. 4(13%) 2( 6%) 7(16%)
None 5(16%) 6( 19%) 1( 2%)
Total 32 (100%) | 32 (100%) | 43 (100%)
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Table 15. The perception on pre—service teacher of
instructional methods for programming

education using App inventor

S S2 S3
Teacher—cent o o o
ered leaming 6(26%) 3(13%) 3(13%)
Teacher—cent
Teac | gred leamning | 14 ( 61%)| 3( 13%)| 4 ( 17%)
hing & Practice
meth
od Teacher—cent
ered learning 0( 0%)| 13( 57%)| 10( 43%)
& Project
etc. 3(13%)] 4(17%)| 6( 26%)
total 23 (100%)| 23 (100%)| 23 (100%)
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