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Development of visual block programming environment for IchigoJam
and its use in introductory programming exercise workshops
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Abstract: Many programming environments for novices are being developed, since programming education
becomes compulsory at elementary school in 2020. In this research, we have developed a visual block pro-
gramming environment for IchigoJam which is a tiny computer and is programmable in BASIC. We had
four programming workshops for elementary school students in 2017 and have been improving our software
and curriculum little by little. As a result, I think our visual block programming environment is useful for

beginners.
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Fig. 1 Programming editor and IchigoJam
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Fig. 2 Editor Screen
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Fig. 3 USB serial module
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Blockly for IchigodJam  XREft | & g | A %3
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10 FOR I=0 TO 9
20 LED 1
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40 LED 0
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70 NEXT

B 4 BASIC 2 — FHEmH
Fig. 4 BASIC code output screen
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Fig. 5 FOR block
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Fig. 6 Loop block block

without loop

Fig. 7 Infinite loop

variable

8 GOTO %ffio7=7m s J Ll
Fig. 8 Example program using GOTO
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Fig. 9 Conditional block Fig. 10 Conditional expression

in Japanese
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Fig. 11 Example of block chunks
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Fig. 12 Clarification of execution target with ”start” block
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Fig. 13 Numeric block A=
Fig. 14 ”Pushing Button”

Block

15 Scratch OfE7 B Y -7 B 16 Scratch D&METH Y &
Fig. 15 Scratch’s Fig. 16 Scratch’s

numeric block conditional block

K1 FEILOBNEDRG

Table 1 Cumulative number of participants by grade level
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K2 EHEHITEDNEEIZHTETVAX Y FDOAK

Table 2 Number of students and assistants per month

5H 8H 10H 1H
INFEHE(N) 6 10 8 15
TYAZRVE (N) 2 3 2 10

B 17 EFLIEDH

Fig. 17 Examples of electronic work
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M 18 HEERHUEEGOTOY
Fig. 18 WAIT block

R 3 FEHH LALLM
Table 3 Parts used per month

1 > 7= KA

5H | 5t LED

8 H | 5®LED, ¥tv¥, w1 ru¥d—KE—X
MR VY
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1A | 3D LED, ¥x(2u¥—KE—X

WE L7255 AT, 5O LED Z2f\W:=70275 L%
fESHET., SATIE, 2oV e T7oFaz—XEHEP L.
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LEDEBLZTR T I LEEZL VI TR EEXT. X
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72. 1 AT, ARIX10 BEEUED, ZiEHETCE% 15
FIZHBUCERLUZ., EEERHMP T LT, EBO/NY
BRTomELZMEL MR E2HR2 Z 2B E LTz,

4.4 EBERBOEEICDOWVWT

5 HOEMTIX, HELZERBRANBZEIZ2THKATL
Folz TR W, ZDEH8ATIE, 2y ¥PTo/Fa
IT—REBPUNBZILKUEZD, NEEZBEPLTEL
O, FREDINFEENRT A Z7aY —KRE—X EFRIMMEE VY
Efioldur s IV IR RBRTERN . TONER
BEZ, I0HTE3IADLED Ev A 270y —RE—X%
HEo7-ARIZED. ZOWEIZL->T2HRM 30220
D EMERFIZINE B L DIz o 7z,

BhTH, A 7aY —FRE—X LHEAHKE M 770
77 IV IRBIIIER IR T H o T2, K2 DIRk% TR
(H 19, ©20) 2/Eb, FbRE/NEEE W, X 19 X
TZADF Y 77 X—%F0/EM, X 20 IXBEE L TR
HUT, AR 2 BRIETF2RELZ/ENTHS.
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B 19 NEEDEMB L
Fig. 19 student’s work example 1

B 20 /NEEDERE] 2
Fig. 20 student’s work example 2

K4 NEET V- OREKIHEHE

Table 4 Items of questionnaire to students

EEIEEE| mIEEHH

HEU 2o 72D R/TIL? HIREDE

NV A VEEREE Lo 72h 7 | i, I D
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BFLIEREL o 72n? i, Ebx bl

LrorHLW, #LW

FX070n?

PO, Ho L WDAEWN
Ho LB ROMNREY, IRV

T Ur—1F) ZEBLE. 10 HONEET V7 — T
1%, THEU D> 23 EHOFZIE? ) TE2/220720WTTHh? )
EWo-EDHBEEZHBEL.

EEAGREF ST, KT« 2T 28/EPE
FTAEDEBMIZDOVWTED XS ITE L =D bhr 5T, E
fErh ORRF P SBETE I LN TERD -/, FIT1
HOINEET v — MTlE, TNETOHEEIZMAT XY
AVEEITEE U o720 ? ) TEF TR L D 57257 )
EWo BT v — MNEHEZHRELZ., ThZThOER-
IZXTBREHEEIIR 4 DB THB.

INETOREET VT — T, HKBEEIIHTIRE
Mo T IZ DWW T O HHFR % — kT 5.

o HOEYDYRT O T I VI DAMANHN.

o NV IV —L%ELED, YouTube 2 R7z0 357
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21 IRVERMoYY YT TN
Fig. 21 Labeled jump wire
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RDT, FHEEOPDBEANA—UNREI NG, FEiE
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o TS DENNZD LIz ZADREoT
o V77 bLETHi¥ZTay 2 THEIZT O ST LWBMERK
T&E5%
Eho O EHERR I, EITOBRIND 26T 5 RN,
RoaT7 VOB DI otz, BREBEIT SN,
R=aT7IVORIZOWTIE, Vv TUA YohaniEy e
BEHOGNRELUTH o720, E-720 U7 Z & 2NEALZH
WizE 3 Thotz, Vv 7714V OEREREEILR
LTWED, K000 Xd 352D, 1 HOEMT
oYy T UL YOV ITEREERT IRV RS T
(F21). Zhzky, 1ADT7 Y —hFTlEY=a 7LD
Xz BE9 B A iid 2 h o 72
10 HDINEET VI — O THU D - 723D E 1L ?
RS AEBIE, BT THECELLZEERSHE 1.
1HDONEETY v r— T, BFIE2DLTEHLL
EUZHIZ IS AP A NTH o7, XY 3o fEIzBEL
TIEWTNO/NEES TfiH) £721% T EHEH) O
METH-T. £/, WTODNEEE TE7200 720
[Ho#LVWORREW] & XT-.

52 ER

XA 7Y —RE—XEWMARKIZLBEHDL DT,
INERED T EZR 5 INEE1T TR, BT E2ES T
WO ERERT, TOSI5IVIEBROASE LD ED
TW5b., INFERFEZEHMLT, BRE2HEVTEHOOIERZ
EBZeT, EDLSICHM LW EEXS XD IZRD,
AR R 2R > THOMATWIZEDITRAT.

5H, SHDEETIX, M 10Dty HOTay 7%
U, Ak, BASIC 2652 Y HEAWL 5 THNIE
HRE2HB N T B0, WL T 50, /-I3HBL X OK
BEEW< 2z 55, b k3 icamicE AR 2 b T
XN, ZoTay ik, TEHRENPHEZ W] TFREIRE
D2DODFEMUNEETERW. UL, SRIOERKZ®
LT, HIFERDDTar S I 7 TIEED XS R
SHRERETE ZEMAIBERNEEL 7.
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x5 BM1Ey rdbzooBH
Table 5 Cost of parts per student

l-1%) fitiks (F (Bik))
IchigoJam 1,500

USB YU 7LEYa—)L | 1,150

7Ly RR—-FK 280

LED x 3 90

DA AAVE (& S 245

Y1 7aY—FRE—X 400

By o 110

&Ef 3,775

WELUTENEET VT —MIDOWT, 2TOR %K
ZATAT, WHTHLY > -HEHOF S 2ERERHIZU
DIFKBTHo7-F 25, BIFHBICITEEDOER S TIX
724, TLED O TRZ v THE2ES T w170y —
RE—ZDEKR] &V oz K DITNEED TEHEIZ® 572
ZX ] 2ABEHICEWZ A& O EELERIES N
LIS,

INFEFTOEET MF2907200 7] 2w BRI
LTREZE TR0 LR TE22HLVWOLRRN]
DEETH-7z28, Tas5 I 07w d 20kE LD
PR R e N TERLLEL S, LrL, RBRE=ED
SMECREE ZZTHZTHLHOHEATEMLTVWAEDT,
WS TAT T IVIIIRTHHKIEH -2 EZXDDN
HRTHB. £oT, 702753 ZIzBlkoEWNESE
WWHLUTHERBL TAD I EBBELS L.

NY A VOFEEICHUTEHL W EEXZNEEIR VR
MolzDT, KRTF 4 RIINFEIZE>TETRFAED
DTHBZEDbhoT-.

5.3 INERICEAT 2 LTORE
5.3.1 {HAKMOBEYS

Ri&E7 v — NOBHMRR» S b, KETIEWEM->
TTUTIIVI % TR L IRFHRTH -7, [RlEE»
LRTEIRI7IIVIIZHULTRWA A=V % /5L
MTELDT, 70753 VIRRBRO/NERBEIZE -
TEHUAPTVWHRTHLEZ2S. E5DT0r T3
VBB BEMIAE S HELRLDBRIIHLTE, K%
TOWYMAIEHTH 20 LR,
5.3.2 YEM@m

1y bbb OEMOERIL, R5ICRTELELAT
Mg THho7-. EEIZIZZ NS O & 1350z ) — bRy
AVEABLTWS., INERTIEANY I VEHERFEI N
TWBY, VAT LREKENEAINTNT, USB Y
TIVEIa—=IVDRIANEA VA N=)LTERWATREN
MHhd, BRHIZELTIK, NEE2 N2 12y M2
BEisedhE, EHTREEEZ SN,
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biZ =
. [Boexses |
; PT T (ED%¥#5E5 ]
& ¥ waezam (GEAk
= HiEe )
LicR<ER
TlRB<ER
& JOvIDES:

Blockly.Blocks['LEDZ¥ 5t
init: function() {

this.appendDummylinput(

.appendField("LEDZ3£:

HAHI—R (

22 BHFEHROME 7\ v & B IEE i
Fig. 22 Defining a new block (under development)

5.3.3 EEMAHICOVWT

INFETOEETIE, 7TVRARV N1 ANIDENEAR
34 ANRBEDIZLTW., 61z, RiEHRMETH -
72, REENT VAR MOV IR >TVWBEEE
Hotz., EBORETIE, TVAR Y bDOABEMHET S,
HENVET VAR MELUTEBTE S L5122 HED
H5.
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