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A Block Editing System for Seamless Migration to Java
in Introductory Programming Education

MATSUZAWA YOSHIAKI! SANSHIRO SAKAT!

Abstract: In the past decade, improvements to the environment of an introductory programming education
by block-based programming language have been made by Squeak, Scratch, etc. However, there is still a prob-
lem for migration to text-based programming languages such as C and Java. Hence, using the OpenBlocks
framework proposed by MIT, we developed a system named BlockEditor, which has functions to convert
block language and Java both ways. We conducted an empirical study of this system in an introductory
programming course for one hundred and ten university students. When students were given opportuni-
ties to select their language to solve their programming assignments, we traced their selection by tracking
working time with BlockEditor or Java for each individual student. As a result, we succeeded in illustrating
the nature of the seamless migration from block language to Java, and found there is great diversity for
timing and speed of the migration by each individual. Additionally, we found the selection rate of the block
language by students with low self-evaluation for their skills was significantly higher than students with high
self-evaluation. The BlockEditor could scaffold them by promoting mixed writing with block language and
Java in their migration age.
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Fig. 1 The interface of BlockEditor.

1 public class TenBoxes extends Turtle {
2

3 public void start() {

4 { /710 fHOWA T %4 <

5 int j = 1;

6 while(j <= 10){

7 { 7/ 24 <
8 int i = 1;
9 while(i <= 4){
10 £d(50) ;
11 rt(90);
12 it
13 }

14 }

15 rt(90);

16 £d(50);

17 1£(90);

18 j+t;

19 }

20 }

21 }

22

23}

2 FHrxniz Java Y —AH

Fig. 2 The converted Java source code.
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Table 1 The environment of the experimental study.
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Table 2 The curriculum of the introductory programming

course.
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Fig. 4 Chart for the rate of working with BlockEditor

and lines of code for each assignment.
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Fig. 5 Chart for the rate of working with BlockEditor

and total work time for each assignment.
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Fig. 6 Tiles representation of rate of working with BlockEditor for each student.

NEIZ L DFIHEOLEDOBER PR E WL S IZEDbIRD.

KEEEOBITORN, BIOMMAZEOSHTEZHIE LT,
#4450 BlockEditor FIHMRBUZ DWW TR ERATZ. £
OFERER 6 12T, K612V TIE, x loEHENE
BAERBL, ylIFAEERB L TWD. SETHEBZOR
WITFOXE GREXF4) @ BlockEditor Fll 24 &8
T5%2 BENFIHENEG L, BEAITFHAEMENZ &%
FET L. SFV, H—HOEELENLANEIES TW
S LHEE—NOFAROHR R D L)oo TWnD.
y izl U ¥ 2T 258 L CRIHSEREmWEAENEIZEES L
Thb.

2ORBHORETEL TV,
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B 6 122N\ THTE1T 5. FIAFEMEN 10%FRE D24
1%, &A1/ 5 BlockEditor 24 FIJH LT 720, Wik
% % T BlockEditor 23 & L CHIH L TV 3540 10% 12
FEWD . 520 D 80%1%, EREITIRLAITED B P
BRDNER LT D, FHOHRE T T 7 L R RIS
HAYy ROFEEIZOWTORMRTF AR T 322
INDMW, ZOoHLEFAIN T RWDbIT TiERL,
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Fig. 8 Difference of the rate of working with BlockEditor by

self evaluation of programming skill levels.

5.2 EBRHERATHER
5.2.1 BlockEditor ®F| iK%

BlockEditor OFHIRIUZDNT, BV F 2T LD 4
4B BlorofHREZEM L. 2oz
B 7R, mAICREEMET L T LS EHma s LTk
0, HEOEERFMMNSEHB LK 6 50T —& —FK LT
W5, TEERET — % OEEME T O/-RTHD.

5.3 7O 353UJ0OEH L BlockEditor FIAZE

Tu s I TOE#RE ABETER, G(ELLNEN
ZIFEE), NG(EL LN EWZITET), NGA (&< EF) O
SEMOEENE L. D 3EEZHOWT, BlockEditor
FIAROLE 2T 7. FOfMEZH 8 ITR7.
HAKE &IX G(n=11, sd=0.25, avg=0.25), NG (n=47,
sd=0.20, avg=0.41), NGA(n=28, sd=0.15, avg=0.44) T
Hot=. G L NG, G Lt NCGA ZNENOMAEHEITTE
WLT, BHOREEINEE L BRERNPSTCDT, U=
NFDOIFEILED tREEI T, TORE, G &£ NGO
EEIOEIFEMA TH -7 (FHRE : 6(13.29)=2.04,
05 <p<.10). £72 G & NCGA DFHOEITHFETH -
7 (WRRE @ £(13.15)=2.39, p < .05). L7z ->7T, 7
07 oI U ICEFE#RNH 5 FEIFE, BlockEditor %
BT D HmSR S, HARFMICL U2 FzEoRE
ERHDHENZD.

5.3.1 BlockEditor Of#FERMEIZDULVT

BlockEditor O AHIZDWT, 6 DDOEHE T L IZEM
L. ZOfREFR 31277, [FIAL WY LRIZE
U722 RE R B R LT, KERICK » TR
BnfieoTnb. BoRIL, BERESHE LTEHEAEL
TW5.

FIERE T, S b7 a Y 7 ICoOWTIZ S EILL B T
RFV EEHMIIEE L, WIZEH, A7V hd6HR
FELnoltZAThHD., AV vy R, 5T —FHEICHE
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% 6 BlockEditor ® RV i1
Table 6 Advantages of the BlockEditor.

HIREREE 23 53 72 0 o9 62 (72%)
TAUNRA N TR | 21 (24%)
KN HAFETH D 60 (70%)
Tay Nl d 32 (37%)

LCiE, 4FRREICELIAATND., BEROHS N
L7, Ty ZIR, HEROMNE RS 2 OIXRET
HDHH, TEUEOFHAREOE NIIEAECKR T —20
FERELTEZONDZEERLTND.

5.3.2 D& S5I(Z BlockEditor Z#|f L =H

BlockEditor OFHHFIEIZHOWTOERIFERAER 4107
. BE XN 3 2OV, [BlockEditor 7217 2] H L
T, EERNZ, THEARWIZIE Java TEWT, Java T
FIIK WP T ny 7 TEWEZ), HERKIZET ey 7
TEHENC, 7ry 7 TEHEZIZKWITE Java TEWZ] 12
OWTHIHABDOZ L BN L WD EOFRTHY, BEL
BOICFIHENTWD Z LR TE .

5.3.3 BlockEditor #f5 Z &2k % Java BEHB~DE
E(ZOW\T

BlockEditor Z{f 9 Z &2 &L % Java B ~DOEIZ DU
TOEMMEEER 512777, BlockEditor 25 Z & T
Java HESCOPENEE 5 &S | 1 PEREEOIRET
otz W [BlockEditor {5 Z & T Java # 3L O ELf7
MTERL o TLES ERS | LEXLFAEDL 2FITL
BY, BEMNBRBROFEL —ERNDLZ ERGhoT.
5.3.4 BlockEditor DREL\E

BlockEditor ® RV EE X HGNAHBIZOWT, HEk
FIZWCEMERLE. MRER 6177, EELOIGR
T, EVaT7 A TROREROFHE LT a3 A1
T =R ZEEBZTWEOT, Sl DD
DT X XFFT 5 ZORRIIZVEIMERD 5.

5.3.5 BHIEDEOIA T

EET — X & sy 5 BN THBERERMO = A > F %4
Hr L, BlockEditor DZNEZBENCKB L T\ DT —H %
A L7, B L b D E R TITRT.

Zik# A, B 2 2> NI, BlockEditor 75 Java 128
TT2HMICONT, T rT T I 7 OPFET & BRAR
WRNZEER LTI EEZ bND. Tnr Ty
TNZIpdL, WEIE R PR U721 Java THEFHELL 22D,
EERXLTCREL TN ZERHEEIND. ZHECDa A
> MiZ, BlockEditor 226 Java ~OATA, QU THiLD
DTIF <, BEFEZOWRELZHE > TROMNITEIT L TW
SETNDOZEMEEHRL CND. ZHEED DX ki
HUE, Java ~OBATRECIL T L /S L T —~ DR
MTHY, BlockEditor EIZ LD 3L T —ifE
KREOUEMZRL TN D.
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Fig. 7 Rate of working with BlockEditor by questionnaire.

£ 3 BlockEditor Offi M

Table 3 Results of usability evaluation.

ETH ETH
[EIF= QR AR R AN AT (R AT C AR i AT ¢ AR i AL
AR 80 1 (1%) 6 (8%) 61 (16%) 12 (15%)
3 (A= 80 0 (0%) 9 (11%) 57 (71%) 14 (18%)
H 81 2 (2%) 23 (28%) 44 (54%) 12 (15%)
R AVES/EN 73 5 (7%) 21 (29%) 42 (58%) 5 (7%)
Ay R 53 6 (11%) 24 (45%) 22 (42%) 1 (2%)
BT — G 47 10 (21%) 18 (38%) 17 (36%) 2 (4%)
£ 4 FDXHIC BlockEditor ZFIH L7
Table 4 Usage of the BlockEditor.
Ligoiz EHLZEnHD F<ES L
BlockEditor 72 ZFIH LT, @AM (19%) 64 (73%) 7T (8%)
HEARMIZIE Java TEWT, Java TEEZIZ WITE (22%) 54 (61%) 15 (17%)
Tnry 7 THEN
BRI ey 7 TENT, Try s THEEICL (81%) 50 (57%) 11 (18%)
WiT% Java THEHE
% 5 BlockEditor #ff 9 Z &2 &% Java HiG~DFEHE
Table 5 Effect of the BlockEditor experiences for developing Java skills.
4< Ebbly FEH T
FETERy FAETEZ VDZ RN HETE AETES
BlockEditor %1 5 Z & T Java X OBE G E 1 (1%) 15 (17%) 23 (26%) 43 (49%) 6 (7%)
% e/
BlockEditor Z{# 5 Z & T Java i SLOFfEA T X 9 (10%) 20 (23%) 42 (48%) 15 (17%) 2 (2%)
mIgoTLED EED

6. A

AT T, #2% L7 BlockEditor 75, 4410 HETH -
72 7 ay VRZEEND Java ~OBITZEL LTAYTH
B0, IZOWT, KERTHL MR- T-HiHEBERTD.

S5ECRLETRTCOT—HIL, FAEDOERIT BlockEd-
itor 5 Java ~, FELVIZBITL T EREZRLTWY
% . BlockEditor ®F|HEOK AL, BlockEditor 23
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Java SEEE SO EH 0T (Scaffolding) & L THEREL TV
HZEDO—ODFHLERA D . ZORETRERDIZDITIT,
FERENBYOBRFER COFEICRBERRELZEIRTE D
A ZRBINBESI DM > TWD Z EN—DDRIHREE 2 DD,
P BlockEditor /&, Java [E & W o 7= THITD
RBREZSETVWDHIE, BLY, HERKFETHLHZ L
MO —EOBRIRGES IR INTND LB X0, HMNRK
EEHR LD TERRWoIZ bbb, £ 0F4E
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Table 7 Students’ comments.

ZE azyh

A BlockEditor, Java (Z1Hi12 E TIIEWRLT <IEND
LENEIMMENIL K BTN oD TT R T I
TRILFIZE 5 TWNTT 4 X ELEEFE L.
B FITm I I TR LI LD 57D
T YT LOREERSTT % B 2 DI BlockEd-
itor BHEVRLT - 72T, KYIOEIE BlockEditor
DFEFBRLS T v 77 2eESERLRE LR, £
Yy Kbz 0 M HiEEE Java TEWZHFBRLH 7K
ol EUNLET.
C Java ZBfiFJ 5 L Thh b e & 12 BlockEditor
ZEMLELE. BMERELS 2> TLESLY, Java
TREEEXICEADREN OB LEb>TLES
720 L TW=d TiiH )51 BlockEditor Offi f] 2
ROEL. TTR, fEolk b XITRET DS
THEFICHNZD LTWETS.
D Java T3 /A WKL L7z & =12 BlockEditor H.
TEL7ZWTNE, 2 S U L TR N EE
FTENTERVDOTHERIEREBNE LTz

7 NEEEE ] O BlockEditor 552 FIH LT\ 5
Zeb, FAAGMPHEM L TORVEFTEER L TV BEE
WTHY, ZoOfimarR XFLTND EEXT-.
BlockEditor OFIHHITHR T 1 7T LDR S AR
MeofET/hs <, BRRESCMAZIRKEI WIS ICHE
bnd. ZofmmatEo N ERE LT, PRI A
YV RONBIZELT L72BE D BlockEditor FIJHZE D TN
Who7oZ L3 H D, BlockEditor MDA 2 &R,
APEONE &l U CTHIXINC A Y > RRBEART — Z #EiE
DAAT BEI- T2 Z &G, BlockEditor OfF M —
ODERNEEZLND. LLARRDL, MoOERMKRAR
RiL, FAEL BB BlockEditor 23 Mz <
pofclnwrbiFTidzal, HFETICHEST, HDHV
I, &AL Java BIFO BAEIZ A - THAERIC Java %
BIRT DL o TV ol 2 XL TS, Ay
F#17® BlockEditor fLAED W EIZ L - T, & HITHESHM
RBAT I —T DGO D AREMEN S B 5, KENITILRER
HIZE > TBATT 5 LWV ) ifitT—E DTt x>, &
MM CEDT —ZNRENTZEHAITEATND.
143 D BlockEditor FIHRILIZ DWW T (M 6) T
X, BITOZA I T OMAERRKRE NI ENG30oT
4 < BlockEditor M E L LaWVEAEND, L ETHED
FAETEEU EOZERSH 5. BlockEditor @ Java ~®
R D B OEEIIESW@m & W OFRETHo7. H
P [18] H PENBREIZEWTETHF 2 MERE 7o —F v —
FOWGTHEEFEHL, BEMmTHLEWVIHEE L
TS, LLRd s, ZTHIER S 24 X 7 ORIEN—
DORERBERTHHAEEMENE <, BRBEESLEE L~V
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WEOFRERNE(LT DR THERENS., TurI7Iv 7
O H 2RI 2MEWFE A O BlockEditor FIIFENE <, AHE
FEAMAS B WA OF MR & S FE R T TR 2 DGO
WY THY, MADREINEDRRENVWEEDNS TR T
VIBEIIKLT, BOICAGTBREEE A T~ KT
HET 22 L3k D Z L% BlockEditor OF|&S & LTE
BLIEW. TR MRBEN, ©Va7rrnrsIIvs
ERXD [E856n—HFRHEBHIGTHHLLT W) 28X
S, FHRENBRRCTEDIREN T 07T I VHE DR
Fa LS, HEREZENITHIZENH/FTES.

IMAT, AREaSCCRET HREILZE < OFEHY THEM
ARETCTH BH. ARZEERTHEIL BlockEditor & H.0NIiE#E S
HD, Java IZfliiNd Z LidfEx 7. LIz - T, &I
B a A MBS CEMANELSVEE XD ENHER
5. Squeak X° Scratch 72 vy a7 ArTu s 7 I
EITET a7 I VOHBITRbRVETRTLED
BB OHE BIESCEFICHIAS R TEETHA .

AFFEORFAIE, BlockEditor OFIHROAHTIZE EE -
TW5Z2&Ths. EMRETZEOHBA T n /T 3
VIBACEM L BEENER H D Z LI IR B OD,
BlockEditor 23NERE O _EIZEF G L2 EBEN R T — 2 1%
BHNTHRY. I, ZAETOT X MIFETIER
SEMFETET, 7mr I IV RS> T LE 5 FAEN
AR Z T2, L0 ORFexr DBELEDHT—~ThD.
Ltk b EERIIRE ORI FHE O T ST I T a
T AGHHEDRME L IR D125 5. FORB, A5 TRE
LEREEZFIAT D Z &Ik - T, HENIEENEEDR
TR LR DIET — X OBUSB AIREIC 72 5 2 & M HIFF
5.

7. FEOH

ARFICTIEL, MIT TBA¥E &7z OpenBlocks ¥ A7 A%
FIFA L TBA% L7z [BlockEditor] OIEE%#1T-7-. V=
TNTRTTIVITEENLTHFA PR ESTEA~D T —
AV ARBITOXEAZAME L TCTay 7AISFEL Java O
MR RE DR E 2T 7. SRR RZEEMT T 5
U T AMBE LR COBERERETo7-. FIRLZT X
T NFRERN S 7 T A 42K BlockEditor FIl A3 #IH 0.6
INHHEE 0.4, BENZ 0.1 &7 T I v T N EITT
ZIZONTET LT 2 &, BIXOEABEOBIERIZEN
THHRXIETFTL TN Z L, BEXOZEDOZ A I 71T
ANERD D ERERMNRENTZ. Ta I I 070
FEBEFOFEIEIE LY 2 7 NVAISIEORIGEN 2 513
FRWZ b, SilOMAEHRENSHEOREH & 2L
THZELRENTZ. U EDOT—% %521, BlockEditor
M Java SEEEOREGNT E L THERICHEIEL, £< 0
HEBRGCIHEATE TSI L2 TELE.
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