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Survey the Researches of “Programming Curriculum” and
Evaluation with Outcome Criterion

JiSoo Kim" - JeongAh Kim"™

ABSTRACT

As creativity and problem-solving ability become core competencies, the main objectives of programming subjects in the elementary
and secondary educational curriculum is ‘computational thinking’. This goal can not be achieved at the level of understanding the
characteristics of the programming language and the simple utilization abilities of the computer. The abilities to write algorithms and solve
problems in real life situations using programming languages are required. In order to cultivate these abhilities, the curriculum of the
programming area was strengthened in the elementary and middle education curriculum, and the criteria for evaluating the achievement
level were also prepared. However, the curriculum that can be used in actual education field is not yet established. In this study, we
analyzed the researches on the existing programming curriculum and evaluated how well the curriculum meets the achievement criteria.
Also, we can suggest the aspects to be considered in the study of programming curriculum and to verify whether the results of
curriculum operation are in line with achievement criteria. In addition, future directions in elementary and middle school programming
curriculum are suggested.

Keywords : Programming Education, Computational Thinking, Educational Curriculum, Achievement Criteria, Elementary and
Secondary School

Fo

ol 2 A Aol Syl Hnx

j=i |

g
=1 T

thinking) '] 91T}, oleld BAe Ged ARY B4 w9 t rzoat w4 & g Ef’:ﬂ?ﬂ‘%’ 21o]
B Bg3ol W4B BA A4S A% InPFS AT TEagor FAT & Y sHo] Basih oldd HL WY 99
2350 wRAgel oy 99 wNge A, AR Bkl 98 AR v ae A4 msagelr @
8 & Qi wEAPL ok FYslo AA Wk ¥ AL 71E Zeadd BggEe g ATES FASD ol Wl 4
ANz deht RRAEAE WA EH Zeadw wsay AT 1@ AP wsgel £9 At 4ANEG BHsheA
Aoohe e AN A3 okeE] 2 - S5 22O wgIgolA o] 5 A Al

1.M B o] u&, F 22T WS Festa vk o E HE =

Setusl FguM AZES Y B wHE o438l WS

AR A TAE 1015 A neFHAe) F=2 9w w WS HAgskATh Eeh Fstue] AR wde At A

ST, (0] 2015 A wgHAole} ) [1]ol| s AZES) FEo A duk Ae FEow WMALo] 7t dtudE FH W

o] Melo] ofdurrl HTh 20156 NA AFHA A=

] 3 % A gt AFuSs} g 2o A5 A4 7S AFE AL (computational
T ENE st s st PR RS} wF o ,

Manuscnpt‘Rcccwcd February 1, 2017 thlnklng) o2 T3 vk ‘HFHE Al g e} 2ol A9

+ Comesponding Avthor - JeongAh Kim(clrackucko) gk I sstel J1E st g8 % AR A29e 3



2. 0| 2X HjH

X5=(2017. 5)

y

s

X6z

=i
(=R

HIOIE

ERI0 =

A/

[

=
[

=)

T R omr H ok ol o - il oIl S = H = < » ) ep :
TEETEC0 EUEER LRELTY ZEERT pEROE ANEF
FRw Ty wlx_ B by wX 0 T uoH I SN
o _ @B wm g Mo 7T R T NN gy Mo o R
W T o A n Koop RT M o of g5 oW BT oF =~ (- o Bl o= o= SO
WH N T o o oMW m M W A go B p MT R = ° _ p g R
PTG H T Mzﬁjfm% mambﬂu%%% qR® o F 3 1%%#@“ Bl
Br o N Bo — . .2 - ~ o X — HH
mﬁ@omWwﬂ&oﬂww ﬂh%%? Eﬂ%ﬁﬂ%ﬁaﬁmﬁ%%%m ﬂwcﬂmui M%B}
T ol ) . —o & o = Ko o s o = W g g N- mO RO
R I e W%aﬁz%% w,uo,z%wmﬂmmi%im%mm moﬂorrwm mﬂWE
moﬂwixﬂﬂgz 7%%5@ wﬁsmﬁm“%meﬂmogwgﬂ% %wmw_wpﬂmﬁ E T X
= - 1%:.; iﬁﬂ\,roi\ otﬂnf‘ et PLALHX L.o m N
_l_ :.L ,_Iryl ._M\, 5 s i il - EE H;I TR . 0?_ o 7o .Hl B 3 E:L ﬁo O#E o ) .. ‘Ul e
_._.T_E_ﬂ‘_tAEWNﬂ,ﬂﬁ.m‘_ M,mowrwm.ﬂﬂi il,uﬂrl;ﬁﬂumﬁ.mﬂ:w71rﬂ/uﬂowo inﬁjlmﬁiL HH._,WI%
_u_iiwﬂm%a% %Mé&% w«iﬁﬂﬂﬂwgﬂoaﬁ%&rﬂ mawuwﬁ.ar].E%%ﬂ
Lo X o= T . ) o - —=
RETEEL  me THED D %z@ﬂ@@%z%qw%ﬁ mﬁawﬂiww%%%
I S A SR I LIS T T g a P g FEIE_TE®
o R O e )l ] = X o ™ T o = o M Ay R
o i "y T o do v LR O . < - o B oF
Moo B N & % .. g ST Gl e M= NN o ogo H ™ ™
oW Tr L. TR EE AT Y NrxmoeSwes @R G T w
2 o?dr.kuw.@ﬁﬂu..wam%ﬂ.ﬂtdluwmﬂ@%ﬂrﬂaﬁﬂowm%ﬂ%1 A %Wﬁﬂwﬁ%xi“ >
~ T — ; - 7 — - —_— —o fi
5M7nﬂ.,%1wm%ﬂﬂ%ﬂ#ﬂﬁwmﬂrﬂ‘xiu%%o%@Hﬂﬁeggq_ﬂ e e N AR TE
= S R M AR = g - g 0 4 = o L ©
PR S AR AT SN L L R N R T
- 2o o - o T e A T~
NREenr et s ek T ar s e il P E e N 2o
ool AR FTEHTWR M MK N ThETET 38O
T TRFSI FITPLIFTEHERFENFAFTT N T3 < Y o T
m_mm T NEMNMMU@HHEHNATJ%ﬂwwra%%mo ® o qur T x4
Nz — 0y Tl N — o H| == = =0 s .
L E mEPw owz%gﬂwm%i.mw%i%wmnm?woﬁ o Z =T Lanta
S N Bl CRT o N T L HOT x° : o S B oW R
BE gl omMW T A % N P TSl aw® L .
G Urwﬁmmu. 1LOTMLUL§W%0»%4 e SR O S ﬂ%m«mm:._
%ﬂ =R 5 g M omr oo H g A OH L R | ol g R LEH R o O w0 o
Tl TNEE T ET M 0 W B Tl Mo = RERE T
N K75 e ! Hello.._o Jlo =) 2 7 T DN 0 o) D g o R N g
Jo = E) g N off oty W= L SR 4r = o M <n 2o i %0
W Trw R I R ORI R R
o I = %o & = 2 P e = 7 B T oF iy N Mook o o Ol X O~
< — & - I X i o B o
T ZEIEN woSEaz PR g NIyt Hama¥® SLEETE
o Bl oW T3 B oo mp el ge o o KMo S w9
=W 2 LR om P I P MR o RT TR o] o M- Ak Mo
BB Lewx *ATTRTNe B oM mRT M%ﬁwﬂgﬂ Lo Sy
= B < & RO gr ~d a N T N o =
REBmNET L, T P gw e Arrlarptil el wotepewe <FTYA
ZﬁWEEZMOE- M%VEEWLﬁeﬂﬁ,mﬂ‘Aﬂﬂ _:.Ln.:w Lliﬂl Eowgeﬂﬂdl mx#uﬂgﬂoi
B 2 N NN CO X o) I o W O = = | B Rt "
am%o_eﬂﬂz_n ﬂ@ﬁ@ﬂﬂ%zﬁmj%hmgmwng%mgawMN%EL_CC praf”
%@#oaﬁ iﬂwﬁ.% R = T o T H N ooy Culc- ;n%;.ﬂ%;v;vzv?;n@g% CR
leﬂmﬁmﬁﬂaﬁﬂmaﬂz*o‘mﬂlw‘WM M‘WL‘QMLCMZT m‘ureo_e‘mm‘mu]_l;ﬁﬂ .mu‘mu‘muﬂl,m‘L ) OCWIVM‘WL
T e P et e T ) S pnedfzrrgeech
ooy or W ﬂ%%ﬂ%ﬁzﬂﬂy%%Eﬂﬁﬁﬂﬂ%@ﬂuoﬂ@r%i B SW F Y
T ohr oo HE B 4 OF o 19 doop XM T T T I . L iy~ S
B ) Omg. 9 T T oy X Eﬂy!ﬂ» oﬂeﬂldl] ~ K X K _M)AAJIHE,H%
WL dp R N R W o R P s P P plgm e T iRpxT g "
dXTH WMTWFT HEATHTIHAAMA TR R@ N T B B R r M =

21017} of

[e)

ol A W=

=
=

stot.

EEEDIEE
kel

hA

SHATHAL

)
A,

A g 5 ook

3]

A

Ytk aeeR st

o] 4]

(1278 5.04-01]1

.

[97804-01],

T [6404-09],

BT

G5 wgg AL A7) AAEE =

1) 2015 707



y
Hu
|
=
02
El
Ho
=
0
2
4
2
)
rot
A
1x
=
0z
Pt
~
M
{r
oot
H
05
_}l_
nO
w
BN

A, Zeaelve A4S 4 EAT 4 Qolok dm, o BN uSstu JYSY 2] FE gy Sl Yot
T340 Fol7 BAZ AT = 9lojo} Fhth MBS 72 PUS E3o] AW 94 wEAAL A
AR, 229 QFE HA gy, 74 £48 £ otalsith A ¢ 121(2016)2 App-Inventor®} Greenfoot
glofot B}, S st AL roR med Ands B4 52
A, e ZRaddy ezl AelZk ANk U, W ey wale) ga) 1E wEe Bokel PEH URA B
E#12 A4l hsdor g, o WSS ANSFATHSL WHF 9 190013 AED
U, AFE Z1E S ClA® T RO, B L gy sjge 4geha Greenfool 01E Al 25
SEACIE et g T oaeler e o w=eld e wael el A5E 1534 wRE
ofd SAS wels wAE o deh el Al o qan) gen o) 29005)e Ax 94 e o)
e e, 22 7)uke & 37 o)<l Scratch, Entry, o= MINDSTORMS Arduino® Al&aie] raias o
ﬂ]%} %—/gg] LA O‘joig_] KOdu’ =3t EEZEHUO] = ﬂxgg] i]—g]/vl E.o]] q.]f;} B:]§;]__€_ u]_ﬁr_. A =3} 24‘]_/\] Hak
Tl Arduino, ¥]2~E 7]uke] 2 Y 91ojel Python 5 S Lo
o 4l of WAL AkFATI0L AEA 9 4AQ0I)E 25
S By A g Bt A9S S48k Scratch
Aoz AYL AR AT, ZzadPd gE A
3. a7 3H wae] ol AT 1044 wERRS AksAriil 7
AF 9 191012 25 PFOR Kodud ol &3o]

31 dved 43 03NS A Zzaey WAL AdSHATHIZL 7

-_Srjﬂr)ﬂg] OJ%L o = fe) = S
) e e ° F(2016)& 2eHAe WIOE EnryE AHESe] o5
TS B St HZ Hde MY AdFES XA} 2 stso] Fojd RASAHT 5 duht
@ F 4G deh B2 kel AR ET, B go waead ge d5ng $) A
S o = =
i{j Hif’ A8 I wEd e el el e HAE AFsATHII] AE3 (20149 ATE 153
A=
R - LS Ak Python® AFEShe] a2AAlS EmEoAY s
=Y 24 gde] ¥ =352 RISSH SAE =& WorS o) mzozwe] ool thek ol Mars MR
= = ‘= \ 0RO AN 3] B
o 1 e s YD ad A3 9T B o 1 97
201641 109 3197449 =RES HAse o F 8672 e - )
3l Al o \S H 3 Al (SN DA e
wRol AAgT 1y wSHAe] Ax AL gdel % 2L Yer ZE ROy usS AAES
L =B e i I Eal <} = =176 o U A, U'HQ]U}—C—E— Z/\}??LZLO']—/\]P/] —,oJ—,Jr;gQ_ X_ﬂo;]_ojq_l
%, wESel o@ A7 A Zeady £ AA 5 B AR A s el
U I, co ° 57 9 19012 2% A4S Yo Scratch 9ol
3} ge e golg Agdte #d A7se we gow | ° TeTe e e e -
AFEe] A WS uIed MmA oy wsS B AREE w&S AAAE o FA A A" W
<] T o w= X e, = o AL = §]—°ﬂ EHEH =3 12.]_}\] _1-_]—’_034-74*9— 11101'3}03]‘:]'[16] nq
Ao % i, wal dws} 201295 E 20169 109 3147} ner e AR T
A @y Ao WEE w=ES X 412Ho]th A A@IDE 25%4S WESR Scratch AolF A-E5Hed
= 2 T T o Yo m=d B _ - _ I B
n2de] wRES 27 glo] A PAom Pag Ase] A W AT WS qg S was Ay
Ei :616]'3"]' 3,4_3:‘5] lE«-Cr'—O]q— 7]%01] 1]_3._1 b:-‘?——o] Eg__o] % %Bﬂ 74%‘:1' 17‘]'}\] ﬂ%i}zé% X'“?_}_——S]'Oj‘:]'[lrﬂ }il—./}_ﬁﬁ_
A9AAT 2N B T1e's gAln At ) INAISE 2EHAE Gges oim =iE wEd
‘o wee e yes FAoR stux sk 1030419 28 28 Z2ad wshA4S AlehstgioHis)
3 Hol =i = Hol Iiul A Al 3] g A 9] 291(2013) x5S AR ScratchEs &
I A3, 41289 =5 FolA 3079 =Eu 44 =5
QMo x W e 7 2 = e o 122048 Zrad wASAAE AT A E
th 2xAog ZRaqY w&y BHE e = e wd
2 293y 98 Tz wse weuAo g wyl 9] 391(2012)2 =TS o R ¢3FS 483 10
s 718k STEAM 9] wSabgde] #gh A 7 Al ZEaY AKHAGS AFSEATH0L wHAE 9 221
a9 weHgozu HAg 4 ovky woksle] Ae)s) (013)2 25 JAE oz Ay F24 s5s A4
gu}, met Tz g i Asn 9= # 659 Zrafy wsHFE AdsiATHll AEs 9 2
A AT F wgad Ao 2[5, 6] wESE 7t FA)o e 212015)9] A= TS e ® Entrys AREShaL
3 Age] FAH] Y& ATE e Ak 1 A} TR ZRIOAYS A8 BA BF] wgAHS AU
29 o] AL7L FHHA g qdrelal, olE dietAlel AEstel HFE AtwH A
o Al waks HAFahAvH2l AEE 9 491(2015)2
32 24 hah My Z2o 25 8AE UdLE ScratchE 9 4319S u FejAda <l
A7E 9 291012[718 ¥4l F4 SHe Hesn Ao wste] disl AEE 15349 w&HYS Agsigic
MINDSTORME &3 25 & Tz usgs A8 [23]. 5% 9 190(2013)> 543t 53t AE o



HI5(2017. 5)

o
[l

y

o
=

=

EQ0f &

T

SX/AaZ

[

=
[

=)

o:A,TE
e ="
ﬂWﬂATEﬂ ﬂtﬂﬁ
0 o ) -
S J%W
EQ_;. o 4 do
@H HA_.Ov B! = = OL " ﬂxwﬁ A_I = M.v_l
ucuﬂao w = @anatl o = B
T w0~ w3 = AL 2R
o N ﬂ_OI_#o ) IS <0 Eo.l‘mﬂﬁro = T
ﬂ_muﬂ_uﬂ.o m_f o Njo A Ho] = N %‘me = go
EEEMEPL e “ﬁpﬂww%ﬂ E,Lwogaﬂmﬂﬂ bw e
N )| foug —~
oszlmq L Wo dL,lmﬂuf E%%H@r?% ﬂ?mﬁ.no%A
}7%%@@#% mo/a_%? 41? i) o g.ﬂém% = n R
s ﬂofoﬁuo._% ﬂa;og B 5 W 4_1meaZ_HAH ERE
Aw_moq ATATAMO %%Wﬂ% &_mu”91ur£maﬁ %WOO#EL%ﬂﬁJJNimo emeatgol
& Ewgmﬂﬁ m;ﬂaa %9%ﬂ%mw LE= % %ww%mﬁmwzﬁ
: x.s14 B ; = . B o _
ﬂwwﬂawerﬁw rgwfﬂymo mm_m#wmg %ﬁmﬁ&mﬂ@ﬂm@tﬁ}?@ iy
o P S ) . o5 p © LI R N
ﬂﬂthw@@o% %%WJMW ;.uromeﬂ I ﬂlu@mwguoarmog%%?oﬁ 3 3
- e gezot 46 aﬂm_uUr @_xua qoaﬁr%ou mecoklulo&ou:wﬁﬂ%d.ﬂ,@ﬁﬂu .
% Eoiﬂﬂr = Aﬁi?ﬁ_ai EEE% o i TEOAla?%} SO 2
%%)EE%M? o E_gﬁ@z@%w mawm_gmii Lcﬂﬂ®ﬂwiﬂﬂ%Mﬂaqﬂ S
nu,VLmHﬂulmMW_Wroﬁ = ) W % o 2 i;oﬁom# Jlutvoﬁuaﬂﬂﬂi_l _1J1x_| %%_Edl. I
& N o o = ™= = X d!ﬂvl,loﬁ . = 0 A blo lﬁ <0 B! %O ol N ol mO SN A= Orv,_uy! — RO
m = Rl 20 = o] o Al o 5 e
R RSN = %qxlﬂ wgyzsum T g B igfﬂﬁzs ey
%%wﬁ%wﬂw zr mﬂzfqmﬁgﬁuwaﬁ%mngg%%wﬂxqﬂmx%oﬂﬂq% T
o o ) o A N 5 s B " . s o
A Muw-m IH m_.wmintwwmunwumﬂwauOE%HMWUMTMLﬂ@ﬂﬂﬁﬂeﬂﬁﬁ%woqmmﬂw%%ﬁ WE
; < - o ;o RO o ~ w5 v\.,o_.IMl 7lﬂ '
o i 4@;%ﬂmimmzo“%ffeyﬂ%femﬁq w g &3 o 2
ﬂMod_ﬂiA Nrout AooTiwrﬂH;o_. ﬂi_oeﬂnm*%ﬂLLzTiAmlmm 1iw:mg ﬂuﬁo
],_OﬁE,#MUMﬂMA../ U,Wdﬂ&LurmﬁOOr;WFoo?mho%ﬁﬁ w‘._o?_mﬂ %oﬂ§7hyw@eﬁﬂ_0| 2%&3 Mﬁﬁ%ﬂa
V%%ﬁﬂmwmoi o%u_ﬂyﬁLLL%mﬁwoék%ﬂ E__é#éﬁ mAar.ﬁé oo ©
i%Jo]qxrz_#ou%l% — ~ uo_zmo7 orA;ij@fié]oqﬂ 43_2
Exwﬂoow%&olwrﬂrm_vﬂoqzl oﬂoﬁ___/liW_Mmﬂm:odﬂmoEﬂHMMﬂaﬁ@LHoToeoZTOMﬂq Weutﬂ.ﬁ
) Tl fl e ez —~
%om%%%ﬂ%&%gm@wfoﬂ@@m1 oﬂe1ﬂgﬂmmffuagﬁoﬂommﬂ?w% .
o =~ }oooa\ | o o) R o o = ™ ﬂr B 3 e
4= iﬂmﬁ | T~ ,Iﬂw:‘mﬂ,.url o Awﬂﬂrrv,ur% M o _.Tn_rm‘n_l
AMUU«&. @.%%&o.ﬂ%ﬂuzoﬂ‘_o@ @%mﬂo_e,ﬁ &+ = sLEWWEEBO#E#E@oﬁﬂ L oY
ee@éﬂémﬁmiiio@ouvmzomﬂm% _oJﬂualmwﬂlEé %%%Uﬂﬂ@roﬁz? gomﬂ%zoo
=~ T ] — N =) iy _— = e & hid
wpﬁumm@@wgggmmwwgwEmeﬂ%mﬂyniq =NEE3 EN 2ET
%ﬂ%m%&;%ﬁw_ﬁo}wuw1wMﬂm@wq@sz@Lg]@%mM o B E 8w d
= o i ! g . " oh3 — ! ~
u:wﬂxH Ho]L@ N %N]mﬂq@ s aﬁ].% z#2cB,mﬂ%o#a 2o
X > o %o é?m1q vBﬂﬁel lem S+ 5 xE M
ﬂ%g%%xmw @meﬂoo%whwnﬂﬁmi;ngUWKMRAG i FpT
m§_1§ =z 5 @%@h % o B% mﬂo;_ﬂdsbiA B o = = . >
_u:]._n Oor.EEOME,mﬂ]L o XLDL|4_. BE ﬂmox _,ooﬂﬂrﬂrlu | ],mudll o
k4%nﬂ@ = 1P0r. wp .A_,oquLleEA ﬁolewrnﬂ sk G+ B ° 1E], kot]x
o & _61ﬂxT,é T o= = Mo of o ﬂunn}olélln} ~ =o o5 3 100 oR
° E= g 3545 ﬂ18w91814}unui = o X zLeoL ERG =T o0 i
= B o w7 e 9 g Ewmm}ﬂ%éolb oF goxurmyqovﬂ 7 or }‘#uf 5o 2o &
X oms o 0 m Wi s o Ak o X o K e — AR = R NN T o
ﬂ__Al‘m}p‘I‘IH at ‘WE‘Ul _,A#Eo EZ,J‘O — o =~ = p—
o qo.yﬂ_jw_ml NE oo :.LL. ﬂ.H,Iﬂ SZﬁEOEZO‘o_OE ﬁTHEﬂIF‘/OLﬂ ﬂldl ~
T X aﬁM.m.auﬂwgo@M w2k 2o gy o S & ® ¥ & M o B @ B
- — N L EE }i}adg fo}ﬁaro A%].p% i @E;g;ﬁlj
ﬂ%zﬂ%;ﬁﬂ%Mﬂ;%n@%ZEWNOMMO %w@fﬁwﬁﬁ%Aﬂ ﬂ.Wﬂ%mgqﬂkEwﬁw
e} ’ 1!2 n_mo‘OI.AO‘I ﬂ.,lﬂ;o_r B~ :;o[ o i ol )
ﬂo_emo%ﬂg %bﬂﬂ.z@ﬂmﬂ%oq %%MOLOMQE%%M@M »o@o_nﬂw&:f@.ﬂlﬁu%
ﬂoﬂrﬂﬁﬁlhbtnﬁuaoqmﬁodlo oge_aﬁﬂo_eﬂ_ﬁﬂ %LO#EAWQ,I ]MMNLV‘I n_rmzﬁdlz*oxm.ouw,ﬂ@-o =
FL,_MVI ﬁT%&ﬂTZAﬂﬂ!ﬂeﬂl%MOeqo,lﬂmoWo ]ﬂoufznﬂﬂano‘:b&lmmﬂ_t”uo &oHXLCﬂTZiHﬁ_rﬂEHIM_ﬂﬂ":L
031[m§ o 75 1xmourx _QEEAQQQH ﬂ?ﬂ% = qdrovho}urﬂﬁ = 3
o T & %Ed_%%wrﬂ.aﬁz%u%gohcﬂr% .aizﬂﬁﬂgez X kT - ® EeEmuo
sﬂwoqﬂoaio% b g9 R = o JOzogoa__Eﬂwpz
ﬂ]zo o x;§m1zM % W Egomckﬂq X CPw®
i ﬂrﬂzﬂ%: S oﬁqegmmﬂu@g %ﬁ:io_xv o o _,o
W R e o ;o)t _sLOtRamEoanE_zowki_c 5 iy ﬂﬂ_i _:x%oq%cg%mo
BN E”Rﬂz?ﬂwTﬂUJ.oo]% G . 1,_@_11%1@10# Elmmo;o_.ow
U:WJI].IO]FJ.DIS]AO#E‘A(\ OruvAo;o OEO <X ~ El 1r,
.x@%7%mﬂ%%ﬂﬂw«ﬂtﬂo xzmrmﬁzaﬂ@_,oﬂ ﬂ_sﬁﬁfﬂ
oegong@QalogJﬁ@ N h%%%%@@ﬁ%m?
= & Eo‘_ﬂ,miu ~ 40tlﬂiﬂ%utﬂwﬂtﬁ‘_ ey
mﬂ,ih hﬂ%% Aﬁatﬂevovg_ilL1@omﬂ
X T % Mo Ho | SR A E © W) EO of 3 o
oy 30L1n_1moﬁ:imn.:w 70
= @ o, N T P 3 oF
© QU.H._LX_uMﬂW‘_EﬂL;]JMH E
andJ.lrh 7QEA_|of
5 N Q] B S T K N4 TO
N 4 =
J %OCEQLLWLU:W
In .Io;oeﬂAhl
B oF xom
UE:

stk

0]

7] -



Self-directive
learning
3.4%

Not used
18
62.1%

PBL
6.9%
Creative
Problem
Solving
3.4%

199

3.4%
cycle mode
3.4%

gk 1

Learning

Collaborative | Storytelling
13.8%

learning]
3.4%

Discovery

o4 2IL AHS

soaet.

[¢)
Table 2. What Teaching-Learning Technology is Selected
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No.
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Table 5. Achievement Criterion of 2015 Revised Curriculum
Category Achievement Criterion o A Criteria
Elementary [62104-09]
No.1 Understand the features of programming languages Middle [9704-01]
High [1274 2.04-01]
Mok . late the inout data and Elementary [6204-10]
ake a program to manipulate the input data an Middle [97404-02]
produce the result. -
High [1274 2.04-04]
Elementary -
No2 Understand the variable concept and make a Middle [9704-03]
’ program using operators High [1274 2.04-02]
© [12%4 2.04-03]
Elementary -
Understand the array and function and make a Middle -
program using them . (1274 ¥.04-07]
High _
[1274 2.04-08]
Elementary [6204-11]
No3 Understand the sequence, selection, iteration logic Middle [97804-04]
) and apply it Hioh [1274 1.04-05]
: [1274 1.04-06]
Elementary -
Nod Design and implement a software for solving real Middle [97904-05]
' problems with others High [127 ¥.04-09]
: [1274 1.04-10]
Not . .
. Not clear and not possible to define
classified
Reference to analysis No.1 No.2 No.3 No.4 Reference to analysis No.1 No.2 No.3 No.4
K Kwon(2012)[7] 0 X 0 X E. Lee(2015)[29] 0 X X X
K. Kim (2016)[8] ) ) 0 0 S. Jeon(2014)[30] 0 ) ) X
K. Kim(2013)[9] ) ) 0 0 S. Jeon(2012)[31] 0 0
Y. Kim(2015)[10] 0 0 J. Jwon(2014)[32] 0 X X X
Y. Kim(2014)[11] ) X K. Chae(2012)[34] 0 ) X
J. Kim(2012)[12] (0] (0] 0O X T. Hong(2015)[35] (0] (0] X X
J. Kim(2016)[13] 0 0 0 X S, Hwang(2014)[36] X X X X
J. Kim(2014)[14] ) 0 X
H. Kim(2013)[15] ) X X 0
C. Yhu(2012)[16] 0 0 0 58 B
W. Moon,(2015)[17] ) ) 0 0
S. Park(2015)[18] 0 X 0 X ‘RO WKL s @A, 53 xFuld
Y. Park(2013)[19] 0 X X At wy HAPoRE o]Fo AEE oyt ‘AR’ nyfo
pE— 0 X | x gE F Q¥R ZzaYY mEe Asden T 2§
= x) A 7O A A= = 7 g9O A A]E
J. Park(2013)[21] 0 0 0 j‘:olﬁyf 7 }:LL‘TJJ“ gl tqiiol R 1ok
olo T okt 2015 MA wSHALe 7 A3’
Y. Seo(2015)[22] 0 X X 0 e et ‘f“*q 8 g HHE AL
2 FHom @ AFH L&E wAAUA AFH vl
J. Seo(2015)[23] 0 ) 0 0 Wet A A7 stk TEadn wso cheka we
f Song@OIlA] | O | X | X ] O e Bao] 24T 5 Yt Ropolth T2y Wk
S An(20L4)Z) © o]0 | X Psrdol okl A AN g oA £ AAA
S. An(2013)(26] 0 o Y weatE 9A Festh F o AAHL A7E 9
L Yoo(2014[27] o | x | x | x B wmEeAE J)E 5dge] A7 BASY 35 A
Y. Lee(2012)[28] 0 0 X o] Wy 7|5E AA st shch
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