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Abstract

Visual programming can be cited as a learning support for programming beginners.
Visual programming includes block-based programming, in which programming is done
by combining puzzles and blocks, flow-based programming, in which programming is
performed by connecting the nodes of each program, and a unique rule type performs
programming using a method different from the type. All three have in common that they
are visually easy to understand, easy to operate, less likely to cause errors, and allow
learners to select from a set of predetermined code fragments.

On the other hand, examples of text-based programming required in an increasingly
information-oriented society include Javascript, Python, Java, C#, and PHP. By learning
these skills, learners will be able to handle the front-end to back-end processes in system
development, and the demand for human resources in the information society will
increase. However, while learning text-based programming allows them to utilize data
effectively, it requires writing from scratch and error handling and is characterized by
high learning costs in terms of time, teaching materials, and environmental construction.

Although Scratch has been successful as a visual programming tool for elementary
school students, there is a gap in connecting it to text programming. Although it is not
known exactly where the gap is, it is thought that a major reason for the gap is that it is
impossible to convert to text type, and it is difficult to visualize the transition from visual
type to text type.

Google Blockly, a block-based visual programming language, is an example of a
language compatible with visual and text types. Google Blockly allows learners to
convert the created visual program into a text program (JavaScript, Python, PHP, Lua,
Dart) and run it. This feature makes it easy for the image of text-based programming to
become firmly established, but there is an issue in which beginners who have completed
visual programming may not be able to confirm the visual representation during text-
based programming. To solve this problem, it is necessary to further solidify the
connection between the images of visual and text programs by implementing conversion
from text programs to visual programs.

In this study, we focused on the problem that it is difficult for learners who have finished
visual programming to transfer to text programming, and in order to solve this problem,
in addition to converting existing visual programming to text programming, we
Implement the conversion function from a type program to a visual type program. By
doing so, we will promote the learning of text-based programming while taking advantage
of the characteristics of visual programming, which is easy to see and less likely to cause
errors.

To achieve this, we will build an environment that makes it easy to compare visual and

text-based programming, implement mutual conversion between visual and text-based



programs, and conduct experiments to demonstrate the usefulness of the developed
support system.

We mainly used Google Blockly to build the visual programming environment. The
reason is that it is compatible with text-based programs and that learners can add original
visual-based programs.

MonacoEditor was used as an editor to construct the text-based programming
environment. The reason was that it was necessary to display syntax errors in the program
to the learner. The programming language in MonacoEditor was JavaScript. The reason
is that it is one of the programming languages compatible with Google Blockly that can
be easily executed on a browser.

To convert from a visual type to a text type program, we used the functions of Google
Blockly. In Google Blockly, each visual program has a built-in text program, and the built-
in programs are combined through connections between visual programs, ultimately
completing the entire text program. Using this function, we converted a visual program
to a text program.

AST(AbstractSyntaxTree)is a declaration statement, a statement (Statement), an
expression (Expression), an operator, an identifier (Identifier), a value (Literal), and a
block statement (BlockStatament) that is the body of if, for, function, etc. ) is the tree
structure data of the program. The text-based program was converted to a visual-based
program based on this AST information.

We built an environment that displays visual and text environments within the same
interface and allows programming. A visual environment is built on the left half, a text
environment is built on the right half, and a conversion button is placed between them,
making it easy to compare. Additionally, the system runs on a browser and can be
executed, converted, saved, and loaded with the click of a button.

Using the developed system, we conducted experiments with graduate students who do
not specialize in information systems. The subjects learned using the mutual conversion
function in one of the two learning processes. A mastery comprehension test was
conducted before and after learning to measure the subjects' level of understanding of
text-based programming, and a questionnaire was administered before and after the
experiment. We also collected programming learning logs during the experiment and
obtained the error rates of program execution and conversion. In addition, we conducted
an experiment on the accuracy of conversion from text type to visual type using reference
books.

As a result of the mastery level comprehension test, we were able to show that learning
using the system is significant in text-based programming learning with a p-value =
0.0009119, but a comparison between with and without mutual conversion shows that the
p-value =0.89, the result is not significant. Errors occurred with a probability of



approximately 8% when running text-based programs, resulting in many definition errors.
The conversion accuracy was poor for function call statements in text-based programs.

There are still areas for improvement in this system. In order to make it easier to compare
visual and text types, the colors of characters and blocks in both types should be unified,
and the number of programming languages that the system can support should also be
increased. Also, since only certain visual type programs can be converted from text type
programs, it is necessary to implement a function that automatically generates visual type
programs from text type programs or the AST of text type programs.
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Esprima

Syntax Validator checks for mistakes and errors

return 42; '
function f() {

‘use strict’; 1

|

Demo ~

Project « Documentation ~

Unlike a typical code linter, this syntax
validator does not care about coding
styles and formatting.

If there is a syntax error, place the

var x = g42;
mouse cursor over the squiggly red

line to reveal the detailed error

with (z) {}
¥ description.

Invalid code. Total issues: 3

Esprima is created and maintained by Ariya Hidayal.
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— 2 H ¥ ExpressionStatement T & » , ExpressionStatement T ¥ &
#i(identifer) & 7 — % :0(Literal) 2% AssinmentExpression 1 TR AR :i=0 & 7

12



> TWw3, Z2HI¥ WhileStatement T&» Y, WhileStatement Ti35fF1Z

BinaryExpression iIC& ¥ Tk h, ZH:i & 7 — £:10 28 BinaryExpression T
HEgEAi<10 & 2o Tw s, SFfF2zL T 2HICHESTZHNER
BlockStatement({}) i€ & ¥ #L T & b , BlockStatement W I & %
ExpressionStatement T, &% & 7 — %:1 %° BinaryExpression I IR K :i+1
7Y, B EIERX+1 25 AssinmentExpression I TRAF:i=1+1 & 72 o

TWw5,

- While 32(10 [g])L— )

i=0;

while (i < 10) {
i=1+1;

}

|
While et O o C £
Statement do  set (NN to mom 0
-

|
Block
Statement

set (I to

3.8 : while XX AST ¥R/ £ iR

352 ZIRDHFIR

K AT LATOTHFRMDPL ©Y 2 T ARA~OEBIC ZFHIRAFET 5.
KFZETIX, ©VaTAMT a3 v /R i-FEEOTFA N T 0 s
IVINDOBITEHNE L Cw b 2o, HifRSEre Ly a T AT e s 7
LEDHWEDR B LT FAMNUT 0 77 LELEBEONRE L T0WE, 2D,
EYaT A Te S A CTHRETE AL T FRA M 0 ST L3 EITS
EBRTER, vV 2T AT e s A CHERRE/ARIRE T w7 T LOGE R R

13



31 IR T. 31 KEIFNTWARWTE 2T AE(Z T2 XY v P
ENTOWTITHEENTE R\,

£31:e¥aT7ABT0 ST LA~DEHAHY X b

7'wa 77 LGE | B ATRE HEA AR

I KA, =l HE

T — RN [l A7z b

St i +,-,%./,%,** +, -

b ==,l=,<,<=,>>= ===,l==

Gt &&, ||

S o1 If 3¢ switch 3

L— Z L For X, While X For in X, For of 3,
Label 3C

BEEL BIE S, 918, Ex, oL | BE, 7740 5l

14



BA4E HEARVATL

ARETECIE, EBRICHELZe Y aT7ABe s 2 vl T 0 75 Lo EZE#
VAT LICONWTIRRF |

41 BRIV AT LOEER

BAFE L 7= 7w 75 LMHEZEH Y 27 L 0K R % X 4.1 ICRT.

AVAF =N EDOFMEL 72D T 7P ECEET 2 R T L EEEL
7=. 7 7 v Hlco@fE(FEIT, )% HTML,CSS,JavaScript THEEEL, 7'no
77 LDT7 7 AR T RRE/GAT B 7201y —MilCld PHP 2 HwC5E
L.

uuuuuuuu

|Synt 5
e

Programoutput: | belete

EOOO~ID TN —

K4.1: R LEZY AT LDLEH

K 4.1 DY AT LIRKEL DT CT A4 20D 0o TEY, EEBEY
T VRIRIEER, G B3 T * X FRIRIEES, BEAT 70 7T LERIEES, 2 FHE
THERE L e o T b, ZNZ oy OxE Z A CciltiH$ 5. 72, v X7
LfE AP BRI R I N AR LA T e B L T LTI 5.

15



472 E 17 ILBERIES

KEiClE, ©PaTABTa s an0a—F 4 v, BT, BARTI Y
T ARIEAVEEN (K 4.2) 12D W TR 3,

Y T ABHREE T, BRESHE LT Run KXY, Load K& v, v—n
N, eV a7 AT 7T AR, vV 2 T AR RIER, = 5 5.
ZNEFNORERERZOEKE % LU ICRT.

RunR¥ >, LoadR7 > |

[ES a7\ BEmRE |

‘y _) l/} \‘_ tog;

ES17NETOISLRRE — ||:

M 4.2 : €Y a7 ARIRER
® RunR&v:
vV aT AT e S v RN e 7T LR TT 5.
® |oad R&RV:
Y a7 AT e T A (xml) ZFHAIAATE Y o T ARIERETICRK RS
5.
® V—)L/N—;
A7) —Hlicey a7 AT e 7T ARNEINTHY S,
Y aT AT a S L kel a7 AR T a T LERE S Y — N —
ICFZ7 vy 27&Fry 795 L CHIfRTE 5.
o ETaTNLBTOTT LRRE:
V=N CHEIN TR E Y a7 AT e 7 402y a7 AT o
77 LI N 7y 2 & Vuy 7L, v a T AT e 7T AEL R A

16




Ab®TTu I I v IR,
e U a7 IILAEmEIRIESR:
Y a7 AT e 7T LA EROBEAIOK X X T 5.
ORIV A= AN B QS )
+ © [ AIAE ]
— ¢ AR K
o TIF:
WHRK otV aT VT u S5 LTy 7 & FrYy TS
ZETCHIBRT A ZENTE S,

43 T F X bBRIRIEER

AEITR, FEAMNMT BT A0 —=F 4 v, EF, BARITH T F AR
RIERVEER (M 4.3) 1IcDo W TR 3,

7 & A PUBEH X, BEEFEL L CRun K&, Load x&% v, 7F X b
M7 w77 LECEr, WXBEER 2 H 5. 2 Wt N ORI R OB H % LT IR

Runh¥ >, LoadR% >
o _[FFANETOSS hdE
Syntax Validate: / ﬁim%ﬁgﬂ

4.3 : 7 F 2 BIBRELR

17



® RunAixyv:
TXAMUTO T I v IRREANO TR S5 L EETT 5.

® |oad R&v:

TX AT 7T L(5s)ZHAaAATT F A MR EICEKRRT 3.

o TXXIETOJT LRIRER:
CZRTHFAMTa 7S L AL, 7FAMNIT 0 77 I v %475
SATT 5 L, EIATEBRERRING.

TX*RAMNET 0 7T LR HNO e T LI —nbh b, T —
i RV c~—2T7 v 7aN 3,

® FESURELER:

TERMNT 0 7T LRI ANEINST 0T T AR T - EA
TV 50 iERT 5.

I =DV, BOTFA MRy 7 ARFTRINSG.
ITT—BDHLEE, KROTFA MRy 7 ARFREIN, TFRA IRy 7 AN
LT 7 —NARBPRRINS.

A4 70T T LIR{EES

KEiclx, 7027 LOZHCRERTIAZITY 7077 L8 FH (K 4.4)
IZDOWTHER 3,

70 7 LREE TR, MR L LCSave R & v, Load R & v, ©¥a7
AR T3 A MI~DEWER L v, THFRAMRL Y 2 T ARA~DER
ZYWHDL., TNTNOREREFROKE Z AT ICRT.

18



Save/R”Y >, Load/R% >

Save Load

ESaA7IBEHSTHR NEADZIRRY >

FFZ NN SES 1P ILBENDERRY >

X 4.4: 7w 77 LBER

® Save R
a7 ARE F X2 N T 0 ST LRI TRET 5.

® Load F&v:
EYaTAMEF IR NI 0 ST L EFHAIAATRRT S,

® EIaTINELLTHXFRIMNEADETHAE LV
Y a7 AREREICA NI N CWwWER Y a7 AT e /I L% T F A b
M7a 7 8L, ZfER%Y 7 5 X PR EHICRR T 5.

® TXFRIMUNISEYATLEADTHAE L
7T XA MEBEHICANTIN TR T XA M T I 0k ey a7 AR
T T ML, BHEREY Y 2 T ARG EIICRR T 5.
THFRRAMNITa 7T AR T —%EATOIEAIE, 7FXA Moy
TARIT 0 75 A~DEHIZTE R,
PART #% v % ON iIc$ 2 ¢, 7¥FA Mool Ta s J n~
DERIF DS REIC 75 5
7 F X FRGEARTFAN O~y A CHIFERI AT L T F X M IT 07T L

19




ey a7 AT e s L, BEREZ v 2 7 ARG RER I RN
¥ 5.

A5 EITHEER

AREITIZ, 7027 LOETHEECT 7 — 2R T 3 ETHEEL (M4.5) I
DWNWTER 3,

FITHRERI 1L, BREE L LT Delete K& v, EITERFRELH L. *
NENDOEREROKE % LT IR,

/ Delete7/Rd > |

ProgramOutput:f pelete

= OO~ WM —

RITHERF|RED

4.5 : ETHRE

® Delete K&
FITHERFRIBONE ZHIFRT 5.
o ETHREKTI:
CCICETRERBPER R I NG,
FANVERD -8, NEZHEL-WLWEEIZ ED Delete & & v #f3,
FAT/ Bz 7 — % REL 2 BT —NEERRT 5.

20



46 WERXAT7AT

KEITIE, v AT LMERAPIC ERICHER R INIMHELA T 7 (4 4.6)
IZDOWTIhR 3,

WEZA T, Mor0F—R—-FANZQBEL LGS L FEfT/ A
7—0RELZ LBV AT LA EICRRI NG, FRINTWEREIIE, Y27
LS —WEEIRIRBEIC 2 b, TOK] ¥ F [Frvenr] 220 v 2r45L, v X
TLOEENEE NS, FREIND LA T a7 o%E %2 TicRT.

localhost DA

_— . |

X 4.6 : R4 Tu s

® Save X4 7RY:
Save K& v %7 Vw7 Lz XL, RnInszxfrur,
RIFLIZT7 7 ANDEFTEZA T JHNDOANIL, OKZ 27V v 735 L,
RIFMER XA T BRI N, RIEBTET L2 L 2R TZ 5.

® Variable 4 7R7:
LY a7 AT T I v Il nTEROLHIE AN TS & T ITRRE
nNasxA47urs,
R L 7z WEBO AR XA Tu 7NOANL, OK%Z 2 Yy o35E, A
LA DOER DY 2 T AT v 75 L3y — ) N—d Variables 128
mxins,

® I73—XATF7RY:
a7 LDET/ BT oI T R ET L, T — Ay k—
CEEGAEZAT R I BRERRING.
FITz7—ohf, [EirzI7— (=7 A vtk—)].
BT 7 —Df, Bz — (27— X ve—)).

21



EOHE  FHMEER

RETIX, AR LZMHAZIEY X7 L %25l % 72D 1T - 72 B & % D
HizonwTihR 3,

51 EBROBEK

AREBTIE, WEECHB LY 2T AT F 2V IT 07T LHAE
Warm 7 Ly AT LRFIALCT R 7 IV 7B fToTh b, TFAME
7'a 77 I v 7 (JavaScript) 3 ENK L WEETE 2025, Tus 73
VI HRAToTH D IBRICHAZ 2L 256 LA L kb o 5608
BRI EZIT, Y27 L0HMA%ERT.

5.2 RERDITE

52.1 EER&EH

KREERDOHERE O RIIKEBFICHTIEL T T, FHRELHEHME LTunzwn
PHEENRE L, REBROSMIE, HRESGO 228 Loy a v oKk
BERTEDZ L L L7z, BHE LT, ERRFICHERT 2 BRI HAGE TRk
INTWEEYD, YATLEFBAT S0~y ZEeF—F—FAT LW
S T BEDBRETZ DD TH L. $7-, BERICH W THEEHOE/F ICKFICT 240
D XD 7D ICHRE LD Y/ Lo EIEEE AR 2, FE Il
L 7ME2ME (AB) iICBIL T IEFHFZ AR Z 7=, #RE 4 NEICEFF2S 1
Yy b e, INOEBEVRLCEREZTo. HFrO 1€y P 2K5.1 IR
ER

22



#£5.1: EBROJEF

Group ID 2E 1 #E 2
01 Al ZE#alL Bl Z#®HY
02 B| ZEiaklL Al ZE¥HY)
03 Al ZT#HY B| ZE#ualL
04 Bl Zbhl Al E#GL

522 EERFIE

EEEUTD0)~)DFIET, 7120 53 DWRCIT - 7=.
0) RROHHE, BEEE~OTA FrEFRH: 15%)
FERD HIIC 2\ TR ICREM 2 BB 2 17 5 .
WERE I EBRICBINT 2 ER 2R 1720, RAEHFCELZLTLL ).

1) FR7 7 — bOEE FrERR:52)

BV aT AL FEZX NS0 S5 3 v SEEREIC O WTEE L T
5.

2) LT A (FrERME:5%9)

TX R M T a7 v 7 (JavaScript) DESEEH S 7 R P 21T,

3) EVATABRTOTS I VTOBE (FTERE:59)

Google Blockly @ Blockly Game[21]Z L C, €y a7 AT w s 7
VI OMEEITD.

4) B I RTLEFEBLAVWOSS I 728 (FRERR: 30 4)
CY a7 AT e S AL T XA N T 0 ST LA IE T FR MRS
7L Y aT AT 0 ST A~DEEIT) VAT Lk
FTICTRTIIVIEEEToTH B ),

5) w7 R b (FrERM:59)

23



T¥ R MUT w7 F 1 v (JavaScript) DEEEZH S T A R 21T 9.

6) A& (FFERME: 10 %)

7 BB FHIRTLEFRALE7OSS IV /%8 (FrERR: 30 9)
SRR %1 A= N NE S S iU d= A - S ol - i b
077 Loy a7 AT T A~ EITI) VAT L EFERL
T7ur 7 I v ¥ EETo>Th b5,

8) MR rFX b+ (FFEKR:52)

TX AT v 77 v 7 (JavaScript) D ESEEH S T 2 b 2T .

9) ERT i — FOEKE FrERR: 10 5)

Ty 27 LOEECHEREEZ L - ) 74, illora s 1y
7 OERE, HHIEAZHEZELTHH I,

523 FEEBH

REBRCHEBREDL 70 7T I v 7%l L CEE T 228 RITER, HEiffE
B, I SCERMFIE), While X(#EVIR L), BABOH DL L, 7z, If X
< While XD Z&M I 3G HEEE T (&& | D Z X R &5, 7 —2HiIconT
bEANZHH L o7 5200 FNENDTu s T I v rEENRCEE TR
2 EIEE %3 5.2 ITRT.

F£52: 7 urs v rgENR L EEEE

FENT R HIEHE

2 KA, =

CXTpT - M, 7=, M, mos

If 3¢ FR, FMFAEBUANEBFREOBNE
While 3 G, #YIRLoEE
BA%K 518, B OBIE, UL

R52070 77 Iy 7 HEHEBRZED B, HEEZTWe I nicy
v 2 7 VI (Google Blockly) & 7 F & + &l (JavaScript) Olifl ¢ #EH & 2 H D
L, AR H 2D DICT 2R ERH 572720 ThH 5.
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524 ZFEDAEN

EEOFIHICE T Tv 7T I v 7o¥E (522 ©4) (7)) %175 BT

Di~vDFENEEKE2 DEEHNRITIIT - 7.

i. EFiPE
M Z R A E B H B 70 77 I v 7OMES#H S - &R %
AT, FEET.

i. BFERAEBEORE
7077 LAOEREAMF-MEEZRELTH S ).
EIRFICIZFE - 2 EREAE TN TEB Y, ZohpbIEL W v 2 T A
ZISEBMEEAL T, Tur I IV I RTH.

il.  BREAEBORE T 7 1 VL ORE
EIRATREORE 7 7 AT — NITRIET 5.
ROREICHEA TZRICHTOREDIRE 7 7 A V% FHRIFIZ T E 70,

iv. JUBOEBEORE
7077 LCRBHACMEERELTH S ).
RBFAOC TV EETEEICFEHEHCOYEICEWTa—T4 v 7T 5
fEATE o T3,

V. TNEDHEBEORE T 71 ILORE
BRI DS 7 7 AN — IR IET 5.
ROREICHEA TR ICHTOREDIRE 7 7 A V2 FHRFIZ T E 70,

525 B

AT, 522 REROFME(), (7)1 I CTHE S 2 B A 5 [HIE (DR
FEE L RFET ) IO TR 5,

P ORI A & O o o ZEAE L, ThZholEize
VaTnr e 7 F 2 PICHETASRLR L. FHICEIATA FEHCTEDY,
A7 A FPICEREAT A & N RS S N, 274 FRIICEHI N T
VR EMREREFUKRICAR 2 7025 L2 ER T 2 REICE > T 3,

UV 2 T AR OEIRIATRIE & 7RO R IE, v Y2 TARBRED Y — N
—ICNEINTEY, 4.2 ND AV1-1~AV5-2 D7 # VX —NZFNICTi%Y T
5. 7ANZ—HOEEN 1 % 0@ REAHE, 2 2o/ oM E k> Tk
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D, HlE LTAVI-1 3B OEIRATRRE, AVI-2 3E o/ MoEE 7o
TWw3, eYa7AricBnw o/ o f#EIz, BY hnwr v s 7 Lz E
Lo TWnb7ed, V==l bl 7 m s 7 LEER PRI
5. FEMEEOHE LT, ©¥a T M MOEEOEFEMEZX 5.1 1R, )
HoEZX 5.2 1087,

AV1-1 : B#IRREIEE (448)

Z#y(CXFH)"apple" KA L, EyZRRLUTIIZEW

IR EITHRER

ppl

BRgnE

5.1 : ¥ ¥ a7 VB 0:ER AT FIE (80

AV1-2 : IR REIRE
B z(CEUB3Z AL, B zaRRrU TS ZE0

NHETOIS A Yoy 1]

5.2 : €Y a7 AR RIED EER)

7 F 2 A OERL AT EE & N o RE I, BED 7 v 77 LHBR T4 PN
ICEHINTHBY, 225 ab—&X—RA TR LICLoTML %M
ELTW5, 73R MIZEWTOREDM#EI, DY &Y 7 7 a
I LT a—F 4y TAMEERoTWS, FEMEOH E LT, 7 A M
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DI OBRIRIEE R 5.3 1R L, SR 5.4 1R

AT1-1 : #IRERE (248)
ZEy(CHBEAZRALT, BEyzRRrUTLSZE0

BRIRA RITRR

5.3 1 7 ¥ X M MBI IE(ZE)

AT1-2 : NS REER

ZE:2(CXFF:"Hello World"Z{ A LT,
Zr2FRRUTLIZE0N

N"HETOIS A KRITHRR

Hello World
O = O;
console.log([]);

5.4 : 7% xRl e REEER)

h2o BEEEETX K
AHiCiX, 5.2.2 FEOTFIE2),(5),8)IcBWTTI HEEEET A bicow

Tih~ 3.,
FEERNTHER 3 [
S5RMDT A L, £/, 7FANMT0 71V 70
7ur 7 v/ 5iE% JavaScript & L, e GERM@ESE L 7.
—RIECTITY 7 A M, FEHACBT2EBEOTFA N TSI v

47 5 2535

(JavaScript) D HBREZ M 2 7201175 . ZRIH, ZRIHETTS> 7 A ML, #5

RICBT 2HEEEDO T X X M T a 75 I v Z (JavaScript) DEGE %M 5 729

797 A PICDOWTIE, £520%FENSREIC—MHEARL,
BEZHE 720D
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1o, —mH, ZHH, ZRHETTY 7 A ML, BESERKEIIFRICNED 2
O, BEEIBY L ICHENENT EC EBWREEI NG,

5.3 RERFER - FHM

BHAZEHME LT nwRERAE 8 LaNRicTu s I v SHELS
AT LDENEERT 720 DEBEITVWEIT D X ) iR 257,

531 ZERI7 T —+h

HAT7T v r— T, ©VaTARETFIFAMNT0 ST Iy SoRERICD
WT GoogleForm RicClZFZRKD 7z, HEIT7T v 7 —FOFERELELT, BV
TARE F 32 PIORKRELL, ePaT7ABeF X2 MORBESH Y, 7F R
MO RS Y O 3HIHICHFT 2 LB TE, HEREKLIICRT.

KE3:HBHTVvr—FoREE

VAR A AN E t 3 N4
i 7n L 1

v a7 AR T R 1
V2 TP 6

#£ 53 ONRELT, 6 AL CWZATFRA M T 7 I v /558
VisualBasic,Python,C,HTML,CSS,JavaScript,R & 7> Tk b, #EEHHRIIZ 2 &
A~b5&E o7, 14BRBEL ey aTARTe s Iy r5iEk
Scratch & 7> Tk Y, FEEHARI 2 4725 7.
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b.3.2

BISEET X b

KERDOGIRF D 3 MO ERFEHLET X b ORFHRE R 5.4 1R,

K54 BRECET X F o2fHR

R 1D

—[\lH

—=lH

[1]

o

01

2

2

02

03

04

05

06

= R O] W W

07

08

N O] N W W| DN D

Bl R A~ w| W] [E

#£540—HH, ZFHH, ZHEHOWEDOS 2 =fOT—X21c7 ) —F~ Ui

ExXHAWT, GEEREL kD7, HEERELFRL5ICRT.
F55: 7Y —F~rRELBER

H | VSR ] A EER
2 14 0.0009119

K55 LVKREADT —RIFIS5NKECHEEND L LPHALZ7Z0D, ¥
4y YFFFIEARGE T N Z DA G DY DHEMER % Ko 7= IR
Y7 xu—=RECHEMRZ KD, AV 7 20 —=BIEDHI K%K 5.6 ITR

EN

£5.6: R/ 7 x0——KRELBRKE

— el H =l
=[HH 0.034
—[elH 0.053 0.216
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5.6 X0, —[AHE ZEHOHAADOEIC 5N KEDHEEELRDH L Z &, il
DDODHAEDLRIL SWKEDHEEZN W EPHIAL. 2oz itk Dy,
B AT L EAHLCT e 77 I v 7 E R T oER, 7F A MR Te s
T LDEEDIREERITI LB TEREEZLOND.

ARERTIE, EBROBNOFEE 1 L¥EH 2 T AT LOMAEEFIHAT %/
LW EWERE I CHEE 21T o 72, MHEZEFH L 7251t & FH L 725
> 2RIt TORBAEZR 5T ITRT.

K57 BRELET X b oREGE

#5# 1ID MHEZ R L HEZRD Y
01 0 1
02 1 0
03 1 1
04 0 2
05 1 0
06 2 0
07 1 1
08 1 1

K 5.7 DML L ARV H 2 2 OGS 27— &Iy 4 02
7V AP IAABOE 2 <, AEMREZRD 2, FHRMEREZR 5.8 IONT.

#£58: 74 nary YHEIBEMNBREORREMEEERZL/HY)

A EER
0.89

K58 X0, SHEORRTIIMHALRL L L LHAZWD ) DFRMFICE T 55%E
MR DA FBH T Nmd o 72,
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533 FEHET7 I —+t

HET V=T, VAT L EFEHLC T v 77 I v 7 ez -kic 7
D DE [ % GoogleForm Lic Cll&E%ZKkD 7. U TICEHMNEZRT.

B
TEFAMNIPLEY 2T A~ T 0 77 20EHIF EFLTCETCHE L
7 ?

B2

Y a7 AL LTFFR N~ TS L8 FFELCECHWE LA
> ?

B3

7077 LAOYELE B v AT L E ORI b E L ?

B4

FEIE Y AT LR T o/ TTH?

Bfib5:
Y aTAMTe 7 I v S3EECEE LA ?
BEff6:
TERAMUT 07 I v R3EBTEL L0 ?
BT

EFREERICONTDT 4 = F Ny 7RRBEANR I WE L7206 TEHALZE 0,

B 1~6 Bl <it, 7EB(LEEN~THEWN) CHELZ%&ICZOMEE
ZEoab L7z, BR 7 Bl Ttk 2 clhl&E L7, FRT7T v o —FoEMIC
B EWERE OB OMERKEL K59 IRT. £77, FNFRLOEMOBE%
7 5.10~5.15 1" L, B 7 CRIEINZV AT LDT 4 —F Ny 7 %3K5.16
o N
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K59 :FHRTv7—FoER

#ERE ID | ERI1 | E2 | EM3 | Ef4 | HE5 | HRE6
01 6 6 2 7 3 5
02 7 7 7 5 7 4
03 5 5 4 3 4 3
04 5 6 2 6 7 4
05 6 7 6 6 6 6
06 4 2 4 4 5 6
07 7 7 7 6 7 6
08 7 7 7 5 5 4

#£5.10: BHRT v — FER 1 0BEH
HH N
B ICEIN T W70 3
LRDEE X I NIz D2 72728 2
T AT LBMECR T o727 2
#5.11: FHT 7 — N ER 2 ¥R
M NE
PSS SN e QR o) 3
TR I A B R BRI 2 T2 728 1
B AT WMENR T 072720 2
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£512:FB®%T v — FNERM 3 0EHK

HH NEKL
HEICHDP Y LT o770 3
T T ARG TV EDERTE 57280 1
ERIICHRE L T o 7728 1
M DOKMAR Y, HEICRILL 72729 1
T3 25X 0 Ao TEHEOEABENZD 1
FBERZ ARITEm L R\ d 1
F513: BT 77— MERM4 0HEH
HH NEL
Ul BB T )T 0oz 3
MR AR5 2 & CHEPNEL o0
Y aT AT 7T LOBER LIC Dotz ® 4
F5.14:FHT 7 — VER S5 0¥EH
HH NE
TR/ RERICHE LT o272 2
Y aT AT e ST I v oY R R A0 3
B 2MER LT 2 SEE0RBUCIE V729 1
#5.15: BT v — N ERM 6 DEH
M NI
EBIFHNIC 2 THEETE R o727 d 2
VAl N i b = B AN DY RN & V=N k) 2
FEHENYED 72720 2
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£516 B RATLDT7 4 —F Ny 7
TA4A—F w7
TERAMNUPLEY 2 TARANDEWER D - 72,
777 LEE() 2y PBRREZEML TEL W,
IT—%b o LHEEICHEFL 278 R W,
TFAME L 2T AV ROEEH— LGB R .
RI7/FOMERE IR 70 77 I v 7D F v L v DI BL D,

# 5.10 & 511 07w 7T LOEBX DL L CTOREN LB RLE
512 D T A DREE N Z AR ICE ledr o 72720 | OB RASFAE L 72 HIK I,
VAT LMEBROFHAANRTH Y, BWREER T 0w J T L AR T w T
LETICHHTE T o722 3 EZLNG., K513y aT L
BM7a 7o LOBERLIC 2o e/e® J ICOWTHFEERT, 7 vy 70K
HEJTRICOWTHATE R0 e® b FE LN,

#5120 [+ 2 XA TECEZABECEZ® | ITonwTiE, SED
FERCITZ L, BAEE, If 3¢, while 3¢, B L W o 72 LLEH/INREL D 7' |
7T IVvIERE T oo, BT X VASCa—T 4 v I LR
WL ot eFEZOLNS,

#5120 [MEORHNBEL Y, MEICRILL 720 2T 2572DIC
X, X516 D [TF A ML ey a7 AROOEHTE—LZAREW, | Lnw)
BRZIMOANT, Va7 e s3 /707 I 00RO ER/NS
{FNnFIweEZLND.

K515 0 [FEHENED 572720 | kT 57-201C1F, X516 D [=7
—% b o bLHEMNICEFALZTBR V. | LW ERZINY AT, FurJ
VI DaA—T 4 v IR I VIR T ARELRLEL L EZ LN,
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54 TS5 —RK

EYa T AR OTFRA T 0 7T v I EHOBRICHRE B T o 72 7 1
77 LDFT/EMORBIEEFEL LT — e Db DER 51T ITRT.

£517: 7077 LORT/KBROARTEER/ = 7 — &K

Bh{E [ %% 7
vy a7 AT a s ADFET 200 0
FER N T 0 5T LDET 215 17
EY 2T AN T F R P RIADEE 34 0
TXA ML EY 2 T ARA~DLE 28 0

K517 X0, Z7—BRELEZDIFITIFARAMNMIT0 77 L0ETEITFTTH -
2. JurgIvsoulhrbETCE TR N0 ST A0ETITEW
TREL-Z 7 —%BET L2 D% 5.18 1T T.

#£518: 7R M S0 5 L0ETT I —0EE L BRI

7 —HNE FeA [m%L
fh—2vzo— 4
{:Invalid or unexpected token, Unexpected token '~'}
EF LT 7 —{:~ is not defined} 10
il = 7 —{:Unexpected identifier '~'} 1
BB O L = 7 —{:missing ) after argument list} 2

F518 L0, REBEIERZ I —>r—27 vz 7 —>HEBTUHL 7 —>5
AT —DIEICIR>TVWDB I ERGDoT. ERL T - —FL WHEEI, &
P bREE CEREME S 2o E2 N5, oo Z —I1cBAL T, {#
ANEIC X o THREDHFENPEZL L T L HIIL 72,

EYaT AT ST ADEITRIE Y 2T AR S T 5 2 P l~DEHIC
BT 7 =REERVDIE, v¥aT7 VHOBEEEICH W72 Google Blockly|8]
DT I =R O o72720EZLLNS,

TXAMUAPL Y 2 TABRANOEWICE T T —F4E Lt - 72 B
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1, FRICTFRA MU0 /01 —BETNTWE EETERnw L
ZIRZ TV & e T X MIBREOMXMRIETIC T 7 — o n LY 32
Sl DEEEZLNS, ZDIEHICIE, FHICHERAL ZBEOER & L CER
A REE SRR W2 LI X o CEHBERD L otz b H#
ZAbiLd,

5.5 ZAIREE DR
SEE[22INICTHINTVWETFFA NI 7S 42w, T3 M
DY 2 T ARANDIEWNERE DM % T > 72, FHliicfio727 ¥ 2 P70
7L e aTARE BEOH L b DT, EEITROEE, BTEE, If X,
While 32, BI#D 5 205 ZNF N2 DF 0% FH W CEF 10 {f o Z5 ik B o E 5
1T o7z,
ZHREE ORI LT o RA TfTv, R EZ%K5.19 1R T.

BT E T Dy 28
AP = - - [%]
WH T T 2 B

£ 5.19 : REIEE O RBER

A EIEH BT E -5 BT 224552 [ %]
I 4 4 100
8 8 100
CXIR A 6 6 100
8 8 100
If 3¢ 12 12 100
14 14 100
While 3¢ 12 12 100
12 12 100
BE%L 4 4 100
10 90
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?E 5.19 X v, BEELUL oA ETHE Q2B IL 100%72 - 7. BAEt o 28
90% D I, BIE OO Ly XD AST 2 ¥R T 2B ICH o7 — 203
Hx TERDPokDTHL. 2D, 7F A MUOBKOMUW L arHh %
Y a T AR (T - 7B ey 2 7 Ao 5|80 i 23 undefined” (1]
5.5 > TCL TV, BAROFUOHLBIELSBELARL &b T &AL 7.
OBz RS 5 7-0101%, BEBOERLD AST 28R L ZBRICH 1 E D IF R
ZREUBICRIE L, NGO 2 0ERH L LEZLND,

(2] (3) to [EM) with: vall, val2

et | ' g7IrS | €D ( (EEED |

set (S to | sum with:
undefined |

undefined (20 |

print

X 5.5 : BN L dir gy X D B Ha R Bl
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0% fEm

KETIK, IR L7077 LMHAEEY X7 LICOWTOHGiZ % &9, 5
BDIEHICONWTHRZ .

6.1 X&&b

AKMFETIE, ©raT7Alra s I v 72z 8ERT7F A M0
FIIVIICBTTCE RV FEICERHL, ZoREMRT s-0IcY
VaT AT XA VT 0 s AOMAEE Y R T LERFEL, TF AN
Tu IV IO EOREEREITo. COHMNERDZ-OICOE Y 2 TR
ETFANT T I VIR LT WEREABEL, Qrya Tl
THXRAMIT 07 LOMAEEZEEL, QKL EFELIE AT LOH
MMz~ ER 2T 7.

OO HWER D =01 vy o T AR % Google Blockly[8] % W THEZE L,
7 % 2 h BIBRIE % MonacoEditor[18] Z# FHHWWCTHEER L, 7' 7 v ¥ ECEAICH T
DERBEZEMT 2 Ik o T, HIRLLTWIREZFHAE L. £z, 7F X b
ARBOL 7 - e L XIS 28 AT 52 LickoT, 7FAMHT
nr7IVvIRONGEL T —DRELXHIFL, ©YaT7 A BT a7 I v o
EDEERDIL LT

QOHMER DD IC ey 2T AP LT % 2 PRA~DEHIT Google
Blockly[8] D NER 7' m 7° F L D25tk E 2 -\ THT W, TF A MR L E Y 27
N~DZWT T 0 77 LD AST Z i35 2 &I X VEHL 2. FFE AT
LOHRENCH 2 2FIHOLHR X v T cEcE oI
C kY, BETREZFRICITAS L) IC L.

QDOHWGER =D ICEF L2V AT LEHWC T 7S5 I v 7B 275 HE
BAEmAR2EME Lo W RARAE 8 AN RICIT- 72, EEiTIE, a7
7 I v EEEEEET R =0, Ty — SRR T o 2 HENR
2R, WA, If 3¢, While 3, Bfio 5oL L, HREHEET X FTEN
PO ENREFECE 20 W L7z, 2 OEE, R L ZFEXEY X7 4
HEEZ 73X A YT 077 I v 7B ICERER D % ER3T 2 & B TE 7228,
MAZGHEEIERED 2 2 L 2REkhd o T,
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6.2 SHEDERE

KW CHIFE L 2B B AT 213 22D ER D % 720 % DESY
AWETIVELRD B,

AR CHFEL 2V AT LATREY2T7AME F X2 NI T a5 vy
LT VBRI ZEEL 2208, XOVHBRLLPTVERESHEECZ2LE2L
na. FEorTvr—tro74—FNyrcl7xxtlleeya7rflonsr
ML BRW. ] LWIERESY, IVERLLTOWIEREICT 2720103
FRTuy solEHK-TIERETHL, T, TS T LOEBM/HEERICHE
LCHhEeY a7 Al r3 2 PIBRECESELCLE>TWS, TFA M
70T LIHEER COER/IMENTE ZH, ©¥aTABTIMAadbE
277077 LATLPEE/IHERTE R VD, Yo T RIS EE DM
L7727 a7 B/ HECTE ZRENLETH 5.

Y a7 E TR AN MOEHICE L CONELLETH L. KIFETIE
TEFAMIPLOEY 2 T AVMA~DZHT 70 7T L AST ZH\WT{To 7.
LoL, ZHTEX2330l3kdoNe a7 A Ta 7S AR FIchkoTL
FoTWw372®, HHICHKEETZ 27X A M0 77 20Tt dT 5
EMRTER, ZOMEEMART Z-0iciE, AST o ya7aAiirya s
L HENCHEKT 2HAEZ T 20 R D 5. E72, BIOIFE MK 7o T
LIS E¥EBFENEY T 07 I v ryElcEhnizd, BEDEEHRT S
WERD 5.

WIGLTWwE 777 I v /7FBIcEALCHRENIMETH L. AFFETIE
BRTL7FAMMT 0T I v 5% JavaScript & L7z, LA L, o 7w
77 IVIEETARMIEELEEIL XS ICEH LGS ED XS R EER® S
SNDZDPDBDHHRNTD, WNIESEOMMb B HEZTEY, FEERY
HL72nwrIu I I v /g Bl e TEIREICTEINZTTHS.

FEFRONRICHWELHETH 5. AL CIXMmBIRER AL 1 4, WA
HY 14, TFA MO BFEE 6 4% N RICEREZIT- 72720, WRIME - 7=
EEC oz, D70, HEZO e 2 7 ARp s 73 2 P Hl~DB{TIC
TEEEOFME I T AR o7, 2D & X0, EERICH AR
L, ©VaT7 VRO LREEDOBEECTLEDLD S,
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ST F AL ZETEE £ L AEERNNZEB L ORI L & 0 BE#Eh- 72
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