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Analysising Understanding of the Direction in Viscuit Programs
Crafted by Kindergarten Children
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Abstract: The aim of this research is to clarify whether kindergarten children can understand direction of
pictures and construct programs accordingly. Starting from school year 2020, programming education is
going to be mandatory in Japanese elementary schools. Accordingly, the number of private schools and
workshops which teach programming to pre-school children are increasing. There are also lots of opinions,
advices and proposals on what programming education for pre-school children should be. However, there
are few reports, objective data and analysis on the results of programming classes performed on the real
kindergartens. In this research, we prepared the pictures that have the directions and let the kindergarten
children make programs that moves the pictures. Then we analyzed their programs for how many children
could understand the direction of movement in their programs. As the result, approximately 80% of children
were moving pictures with the direction suggested by the pictures.
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Fig. 1 Children playing coding with Cubbeto. Programming
Cubbeto to make it move by Putting the Blocks.
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Table 1 The parameter in the json files.
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Table 2 The contents of the lessons held in 2017.

&®3 Ly AYOEEMES

Table 3 Time shcedule of each lesson.

Fr | TUTT LD 7T FEiH
L1 EAROB) = KRBT 5/11
L2 [ERC LR fEE BT 5/25
L3 A OH) & HEE TR L CHHT 6/8
L4 ERROH) & JiEE#RLTE»T | 6/22
L5 P Z NOT K W50 5N 7/13
L6 VYLD E D5 LEHNT 10/26
L7 R | A ) 2 DDFRDEAL 11/9

L8 fnEfbsE s
L9 inx itz E s

2 DL E ooz 11/30
ToA—va ilyas | 12/14

L10 A NI TRy ) A I TR 1/11
L11 ekl E| L TR ) Z DT % [AliR 1/18
L12 fere iR s e 5 K& ke z iz 1/25
L13 E HEHIZO< 5 2/8
s REEE
\b o
R otk REUTH
" HRES
Z1 - BOOHEORBMEEEN
N A TChBT—v (1) LR
mflfEy —> (22) 1721V
FEi-UT b,
2 G plide O B HFHEE L, BREE S0
. = + FF[E
o[:k322c£:} 2oy, LT TH BE
{%,
g1 o1 °
d15 d 13  BUICHIEE), SRR
%,

5 &YoLAT7Y M
Fig. 5 The layout of the classroom.

R CAERZZ Vv I AGRO b &, FERICHETE %
froi-.

4.2 EmLyXr
4.2.1 MRER - Ly XCORA

£ (5, 67%) ORI, 58% (29427 7 R) &4
DR E LTz, §XTOREZ D £ \IELHER %z 8 L T
I DR 2 N T2 72T b,

AR RIZ L2y AV 13EOL v AV (55 2)
OHDORMO AEDOL v A (L1~1L4) THbH. INHD
Ly A THRET L7070 [EHHOBES | THAH.
[EHROBX] T, Br@rd e, Bo#ETHRE
—HEEDL LI ICEHNT L, it,‘wié%-%/%
WL, BWAEERY - =/ B HATIEE, HIYIC
W5,

4.2.2 BHELATIMELY X DEDH

KEOVLA T MR 5 IRT. [#x bV — ] (Z1)
ETEmEEWE =] (Z22) 2500 Tnwb, 72128 7Ly

© 2020 Information Processing Society of Japan

1Ly Ay Ik ] W% Wit
5-10 43 R 1 71/ 72
5-10 43 R 2 71/ 72
20 45 H H il e 72
5 55 FERE Z1

F 4 WHLAHEOT—<
Table 4 The themes of each lesson.

F 1 E 2 A e
L1 =f Mmoo it
L2 M kLR N0) 7
L3 mizoL) - | Ehi R
)&
L4 HICEIC b | KEICEIC b | HE - fED SR

FEEELTEE, ZLIZH > TI 82V EIZL o T,
Z1 CEBEZOFZHML I E LA TELRVIREEICT S, =
NCEkoT, 7Ly bPHDORICH B LERPTE LN
FIED, MEBOICERTEL L) IR,

REICIE, 1 DORIEEEKZ 572N Z1 & 72 2175
YR ERD, ZOFTo RN OEEREIEFOH

DFED [HE ] OREMIZORTV, [THHEIE] & i
2O BESEL I EIT LBV (R 3).

1Ly A3 40 5 CTH D (3 3). AidIcms
2 O0FEM L, ZONEIIHED  BHAEEN . ®EZIC
V=T TR L7AEhORFEEETH (K 4).

Bt OBEORIEIE, BRHIEDWMPEIZL > TED
L. lzezIE, oLy 2y (L1) T, oIcHEBEZ

IZHED, [Bx 32A7 VIl ], [ATHEHT,
[ X T ADWITIHET NE] OFNEFNDORAT v 7 TH
Bl 72 LIEEN VD 21 BITERTH. 2H9T5H2 81
Y oT, BEEMMEAT-WIED 121 2FFEIEIT S

"I?wa

TTI Ettmﬁf%ni B L &3 721 THE
EN1O00EEE BREH LG [ZNEhoich -
FEIE RO TETLZES V] EWIFRRL 2L TR,

HKRZERBPENEZTL20TIE%R L, FEIFERICHST
RoTHATHERLTS L) ITRET.

ﬁm%@fiﬁﬂf~vﬁm%éﬂfwé(§@.%
DT = IR 742 E, BEErd. EEE—EEhH»
L7263 ClFEL, Y27y b2 FICHSDOERDT
TELDERMERT 5 EROEMIZE V225, 2F D, H
HEIECIREIRIZV Db DfERS ZHITET 5.

Ly Ay OEREZ, —FEELV T2 vay T
(2 [16]. — YL &%%#ﬁz RS E o712
DEZIZ7EN DL DOTIERL, 120BE,rHRIEHY
DD HRBRAEEIG S E NI L2 HIFL T,

EIE‘ %_,
7‘

32



BHAIEFRMNEE HELIE21—4% Vol.6 No.1 28-39 (Feb. 2020)

FNEFNDOL v A ZHRFTLTWS, BARMIZIX R F L
PHEICEZ BV, AT A LR ETHEITR, Hbb
DTE R CEBPSERTE S L) A48T 2 ) AhTw
b, BEBOEBEDOFEPIFOMAFIZONTE, Hug Loy
FHEH L5 EICET.

Ly A3 1 EFHR, B2EFHE, LT, £7 7 A0
TEOHHD 3 NTITo 7. ERIEREREL LTRIZICT
07T I TP LEENEE2FEED T/, B 1FH
BRED 7O 7530 7% LT AHEFORE L #l, F
72, Ly AZRISRELEMO N T TN, EAT v FDT
TN —=2a D bT Tz (728 21, FTEHS
B o TWAMENTELY, IR E- 23 E% L
22K VWEA b T LE-2, L), AFE0H
FEEEERICHER 2D, ATOMY MAT T T
HolGEEELTLIREE 7 Lz $A%EE L.

VW EDSE R BENGIZD, Ly XA gk 4 R EE» S
HOO 7075 022WT [RTHRT] LFEE22Y, &
EToNBITEEENEFNRE IS IS Lz, F 72,
KLy A TIEZFOONI X o THHEROEZ ER, B
DAL EDRH o7,

EoHE, HITOHHEDLIZEATr Yy vDT 7 ) F—
YT (18] x 2L T, 72, £1FEZIZOHED
Eiz LCTwh, Zo#FECE TREDEREZED ]
CEOBETMERHZ TV, RES TS T L) MA
TWARPICIEZPEZ 2 Vb EWI E2IBEL Tn
H, HOL Yy Ay TEFENERFICLTVD.,

5 BLyXALDiER

51 AthixReEL2ER

DFCIiE, Ly AYNOME 1 %P1, HE2% P2 &
Y. KRB ICFNFNROL v A Y DBMARE 5Hr O34
o 2RO EZIRT. ME TREEFREBTDIZZLS
PREE R L7270 T T AEED T — AN ONT. FD
Yied, ZORBOHEBIHIMCTE R0, REBOR
IRL7ZREEZ B L T2 WEIBOARZ ST O G & L.

BELL 72 E LC2RUERAFE LT AE08H 5.
NEEH OV BZOKRY V2L 72 L0 TH U
B2 2B ER Y MAZEIEOKTH L. 1 2ORIEIC2
DDT T ANDD 726, —HPEIZY Yy FLTwT
—JiDES T A LW )RR S Niz7z0, 5iroxt
Shfk Lz, T2, AT 22U Eflib234E S o
DIFGALE LTz, ThUE, BEFICVWbNZ 2T
TUTTLAOEEY L TWRHIBTHS.

L1-P1, L2-P1 2 &, #¥E CREHOBIHESINT
w5 (M6, M7, @8, M9, K10, X 11, X 14). ¥
NTCOEZHPTRIED WIUEL, FOLP1REVWO0E
BATEATRED VA,

© 2020 Information Processing Society of Japan

K5 STHONRE - RIEOF
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i)

7 L1-P2 QW
Fig. 7 The screen of L1-P2.

F* 6 L1-P1 O5H#EE
Table 6 The analysis of L1-P1.

fz a0 N e p 1
= s 8 A 20.00% 0.58
i 12 A 30.00% 0.47
&l 12 A 30.00% 0.47
I 8 A 20.00% 0.58

R 7T L1-P2 O5HfER
Table 7 The result of L1-P2.

& Ji i) A% e p 1A
a1 | R 10 A | 2857% | 0.696

i VN 11.43% | 0.077

o (Ef#) 18 A | 51.43% | 0.001 **

H 3 A 8.57% 0.029 *
Uz E 8 A 21.05% | 0.709

i 2 A 5.26% 0.002 **

e (Efo—E8) | 15 A | 39.47% | 0.058

£ (EfEo—i) | 13 A | 34.21% | 0.192

FeAAar (EfR) | 28 A | 73.68% | 0.005 **
a2 |k 10 A | 33.33% | 0.295

™ 2 A 6.67% 0.019 *

I 5 A 16.67% | 0.399

i (IEf#R) 13 AN | 43.33% | 0.032 *

LhLE L7z,

RTVENTNOFEIF L CEE A~ v F LTV
ROBTHL., hrhokmhs BV, 21, A
ABEOAEFTEY Yy F L TWEEEZ .

VF+THERLZEZA, PLOKEZHEZAHTIE, [=
AE3OBL], [AHAEBL], [ZA%AH O
AMNB] OFEE S — 2 fTE R L TEELZ L. 20K
12, BRIERD & RZFEHITHE ) 72015 THIAT-
T/, ZMAPEEH L THSIMTE RIS, BEED
FBRTED L) HANTHEIHT 20052 FIE/- 613
L TWiz, FEEENSIZEVW-EOR, [0ho7z] &v
IFEART TV,

P2 OHZ AT, ROIEEEDS [Ehk 1] %4
TLy bCEINLTRE. 20L& [Eh% 1] 2T0
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8 L2-P1 Ot
Fig. 8 The screen of L2-P1.

S b :J
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9 L2-P2 O
Fig. 9 The screen of L2-P2.
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A THoT-.

LI-P2 12BWT 1 2HOKRTRARZ RT3, i
BIEENZORO ML > TWwb 70, REOHRE
MBI ZTEEIZL>TWD EITEbNRE WV,

SMOBEOMETRONZEBY (K6), LEEDH
MEZ FE72 2 wWie, BEDS E TG EOFICE 2§ 5
IR PR ON otz Lo THRIEDEZ LD &2
T P OMERIIELZLIREL, ZNENOEZEOE X2
TIEMGERATo 72 pMEDS0.05 L WSV oE [*], #
OFTH pfEAT0.01 LD /PhEVLDE [**] TELZ. A
ERTHEEZDDIE, HEFFEIBENWI EEZRL TN,

[Eh7], [22], [&27% 2] ORIZOWT, IEfFEDT;
m (2202 22 WTIEERDER) PEEILEL CEIINT
W5,

5.2.2 LwvZx>r2 (L2)

L2 TIEP1 (K8 T, HlaEoiwv, [H] OETE A
7o NTREPEINE DL ZEeFA. P2 (M9) Tldzeoit
RBUAET A28, T. TREThOMESNIAED)
MPEZIE->&E) LTwad, HHBETIEREE 1T AT AN
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R 8 L2-Pl OISR
Table 8 The result of L2-P1.

fz pal) NE fikey p 1A
s 8 A 34.78% 0.33
3 8 A 34.78% 0.33
I 3 A 13.04% 0.23
H 4 N 17.39% 0.47

[Z5 | IcwbEEy ez, exii&, 7urI0%k5.

L1 EFULCPL (K8 & [B&%2017562 k] 2%kE
THhHb. T’ WL L, WARICHAEDS WD, 70
7T LCEHDTHICEE LR IE RV L5505,

P2 (M9) T, 420020 HRBIH 2 E IR
TWwh, Ers [ary M i EzAVTWAEDTE, [L
T B TIRELLOTT, [(N)a7y—] 3 EICRY,
T 72, EHAZBOCTWAEDTEDNE, ®EIZTED] 1
HIZMWTWAEDTETH 5.

EFF CHEL72E A, PLOER D EZAHTIE, %
ZiZ (A% 328 L2AT1ERRBEHDDHERICRE
LETERET SRz, 2%, EEZHR LV —VIZED
2. FLTC, TAZEDPTIEE ) TRV VAL ST ? ]
ERFEENMEEBEIT (AR -] LBEZTVD, £
D, [ AT 2EBL], [REATAOEOHIZWNS | F
THREEREICR > TRBIEEL S8, bV —VIZHY
FIBZED. WMEZBEIXATATRE2ENTEIAZRE
LI, HOE AT AOFMICANS & X1 [LIC (FiD
BEDEFSLT) ANLEEIRDLALEST 2], [Fiow
noE& 2], MEcwhse?] CRIBICEME Lz B
FEoo& [1], [T, [#] &2 Tnwiz. ZOEREDS
WMbotzd b, RBLBLIZHSOEEIZRY, HEDY 7
Ly b TADEICHZE DT Tz,

Pl & P2 ORI, BEZEIATAZFolMEDELF
\ZoWT, LLEELTW,

P2 D#Z AHH T, mOICEELVHFEIETH
LI lEMERLIDEC [ury N #% 7Ly bTHR
LCRAEZ. 2ok& [ary M 2TORMEICHERT
L CRIBICREZEZA, Enk bz [bh5] &
W IRHEDSEIR S T2, F0k, 07y b & Eo K
IZEI T DR BB 725%IE, FoMmoiEiconTidigEE
FEOOFHFEIRET, [FNENoRICh--F& %D
FTLERN] LW EROBTH - 7.

L2-P2 2BV, L1-P2 L[[kkIC 1 DHOBTRAT
TV, MoRizENZENoR Ot Twab
72, BEEOBEEZEL ) 2 THEIIR->TWAEIZED
e\,

L212BVWTYH, NEMTHEZDDIX, HEFSFEIC
TV EERLTWVD, §RTORICONVT, IEMRDHIH
([N a7s | 2oV TE EEDER) PEEIZS GBI
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#= 9 L2-P2 OG5HHER
Table 9 The result of L2-P2.

#z 771 N & p 1A
a4y |k (EfR) 30 A | 78.95% | < 0.001**
T 2 A 5.26% 0.002%*
I 6 A 0.00% 0.2598
H oA 15.79% | < 0.001**
L7¢ - 6 A 15.79% | 0.2598
T (IEfR) 28 A | 73.68% | < 0.001%**
I 2 A 5.26% 0.002%*
H 2 A 5.26% 0.002%*
A a7 |k ERo—E) | 11 A | 34.38% | 0.2234
4 T 1A 3.13% 0.002%*
i (Efo—E8) | 17 A | 53.13% | < 0.001%**
+H 3 A 9.38% 0.04*
FREAEN(EMR) | 28 A | 87.68% | < 0.001%*
& s 10 A | 32.26% | 0.41
T 3 A 9.68% 0.06
I 1A 3.23% 0.003%**
i (Efi#R) 17 N | 54.84% | < 0.001**
(’ﬁj@
48
‘Q;J
€x
10 L4-P1 O
Fig. 10 The screen of L4-P1.
ncTwns,

5.2.3 LwvZX> (L4)

L4 DN, FINZ 7 +—H A% L8 & BHEEE
oTWwWh., LI~L3 Tl [ A] & EOMRBTH—
NTWfEoMED, L4 TIEHATH—SNhTwb. Pl
(X 10) TE<AHF]-T<D]-[&hk] T, #IZHD
OHFRPHE SN TWAS., P2 (M 11) TiX [ary ] -
[59FA-TLT ] T, fICHDDIRSHESNT
W5,

FHEEIZ 2 OME SN TWA, 1205 [HEOHR ],
b9 1203 [HEoWHR] THsH. WE T TOHHBREEIIH
R EDbEEEME, B3 EARREL o720, &
DLy A TIEEEZOFAPHEEICR L. HEE %25 HIA
DR 720, 0 L4 TIEHBEED 5 L7z,

T, UFATHERLALEZA, T4I1I2BWTIE, P1 O
A1 OZTIELVWEE 2 /e, Zodbéid [Fheh
WZho7mBZ 2 TL & W] LWIHRLAL TV
Moiz. P2I2BWVWTIE 1207 7 AT 1 27FFE LW
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11 L4-P2 O
Fig. 11 The screen of L4-P2.

£ 10 L4-P1 O5HHEHE
Table 10 The result of L4-P1.

& Ji T N A p fiti
<A% | k 1A 2.44% < 0.001 **
T 2 A 4.88% 0.002 **
I 2 A 4.88% 0.002 **
i (Ef#) 36 A | 87.80% | < 0.001 **
) E 5 A 15.63% | 0.307
T 3 A 9.38% 0.041 *
e QEfo—#8) | 7 A 21.88% | 0.839
£ (EMo—#k) | 17 A | 53.13% | < 0.001 **
feAeRr GEfE) | 24 A | 75.00% | 0.007 **
% | b oA 0.00% < 0.001 **
T 2 A 6.25% 0.013 **
ke CGEf#) 22 A | 68.75% | < 0.001 **
H 8 A 25.00% |1

HErzEY, ) 1207 7 ATRIELVEIE L RETIC
[ZNEFNICHoT-HEE2DIT TS W] LHRELT
w7z,

L4-P1, P2I2BWCTIR [X 2], [72C)] EWHSLTW5.
FEWEAED T2 EZ D) 2 TREENLZVEITVVER
0, EIRAb0 [XZ] & [T oFar s L0k
N HOECOBFRITINTHEEEZL, TNIEL4DH
HEIEICBWTORMETH 5.

=10, R 11 2 A B L, TXTOKIIBNC, EFOJ
BIPAEEIZSL GRENTWE, [HoFR] o [{b] 2k
WT, ZOpfHIZTRT0.001 &b,

HHEHEETIIREIBIEZNZNO = A TERZIED,
FLTEART Yy MV FIZERL, FROEMIZED 2
A, LoT, BERICL o TW L OERZESDITITE:
WhHhH., T 12 ZEEMEK L7077 4 (FHEOX
%) TRTEDVWTHEIIT YT LTWETHT T LD
HETH L., AT AEROFIIHDOITEAT 208 1, #HE i
RN 24ATH o7z, AT AOERITER A>TV
DIFHGHE L7z, BICErTHECIES T a s Z
LERD TELL EARICEI T W2, 72, HECE TR
B FE L& )12 7L EOEmDS, OB S 2> Tz
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#+z 11 L4-P2 O5HEHR
Table 11 The result of L4-P2.

#z 771 N Gy p 1A
a4y |k (EfR) 38 N | 82.61% | < 0.001 **
T 5 A 10.87% | 0.026 *
I oA 0.00% < 0.001 **
H 3 A 6.52% 0.002 **
A% A | B (E®) 31 A | 77.50% | < 0.001 **
T 1A 2.50% < 0.001 **
I 1A 2.50% < 0.001 **
H N 17.50% | 0.361
L3¢ s VN 10.00% | 0.028 *
T (IEf#) 32 A | 80.00% | < 0.001 **
I 1A 2.50% < 0.001 **
+H 3 A 7.50% 0.009 **
F 12 L4-H HHAEO 5 HHE R
Table 12 The result of L4-F.
i Jii) % EHE p 1A
4% s 31 14.03% | < 0.001 **
5 T 14 6.33% < 0.001 **
4 (GEfo—38) | 86 38.91% | < 0.001 **
e (EfRo—) | 77 34.84% | < 0.001 **
KEAGE GE) | 163 73.75% | < 0.001 **
HED F (EMo—E) | 129 54.66% | < 0.001 **
5 T (EfEO—E) | 39 16.53% | 0.009 **
AR GEf#) | 168 71.19% | < 0.001 **
& 25 10.59% | < 0.001 **
I 31 13.14% | < 0.001 **
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Fig. 12 The histgram of the correct answers of L4-F1.

INLTRTIZBWT, ERFOHMPAREICS EITNT
B, ZopEZwiid 0.001 KiiiThb.
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T, fEo7e7 0 s 7 LR CHEICIY Y 7 L72EmOE &
rHL7. K12, B 13 37 DEEFRIZHEDO VTR A b
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NRTCOfEmm %, #fE - BOFREITT o TEA» LT 7zFIEIE
4EFETH o7z, —HT, BOMG - OIS, i
BLWTHITRXTOMEmM L - FOEIZ > THEy2 LT
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Fig. 13 The histgram of the correct answers of 1L4-F2.

14 L3-P1 O
Fig. 14 L3-P1.
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% 13 L3-P1 Wi 5
Table 13 The result of L3-P1.
S NE HE p fH
I B EDHE | 24 75.00% 0.003 **
2 fEDl gy | 16 50.00% 1

A%

o SE N we e S er e = e e

HEDE

15 L3-FEOHEIOLANTT L
Fig. 15 The histgram of L3.
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K 15 Z&ZEEADL 072 AFAD [D7zo8 0 | &[5
EE] ODEEDEDLA NS TLATHA., EDHEIF [H &
| OFFENTOTITLATHY, BAOHE (BVHHRIZH
INHTL) F [ 28] OofiETOr I L%
£Y. [ o0 | OfizELE» L TWLEE L
W5 DG5S

F72, L3ICBIT L P2 0K TIE, EREPLICALNS
Ind, HEERLZLDELNo7. UL, P2 Tl
RV & [~y Ry ] PHESTW2S, BEIEZ
DS DENE, (A5 L)) & [HSE] 1FLEHEBEMIC
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6. B

LI-P2 2 5EBEDDL 27075 M2BWT, EffFOH)
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075 AEER L TWDEDN50o 7.
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