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Socio-cultural Approach to the Design of CSCL Environment
for Computer Programming Education:

Development and Evaluation of

a Program Competition Game ‘AlgoArena’

HirosHI KATO,t AKIKO IDE! and HIDEYUKI SUZUKI!

A Sumo wrestling simulation game ‘AlgoArena’, aiming at basic computer programming
education for novices, was developed. A learner is supposed to write a program implementing
a wrestler’s tactics so that he/she can enjoy the game with colleague. The learner is required
to become skillful in comprehensive programming, which includes analysis, planning, evalu-
ation, as well as program writing, if he/she wants to elaborate flexible and strong program
enough to beat some others. We developed a community-oriented method for designing learn-
ing environment based on situated learning theory, in which social setting as a bout game was .
applied to construct a learner’s community of practice in order to accomplish learning by par-
ticipation. We conducted two experiments to examine how well they learned programming at
two municipal junior high schools. As the results, it turned out that learners in both schools
were highly motivated and successfully acquired the knowledge of basic control structures. In
addition, we also conducted a participatory observation at one of the junior high schools to
investigate how learners develop their identity in the community of programming practice.
An ethnomethodological analysis revealed that the learners gradually develop their identity
as a programmer, which endorses the occurrence of learning by participation.
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Fig.1 Snapshot of AlgoArena bout scene.
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Fig.2 Example of a program.
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Fig.3 Snapshot of AlgoArena program editor.

TEMEI~ U F - DEREERE DTN DTSH
B, LIehoT, 2 IRL 72540108 KES Fit
X2A T, BRI, 5N & TS, BFE
Bk, —HREREEEELHZ D2DICLERBRY
R TVAE, MBICT7NT7 ) —FIClARTR T
52707 5L 4 OWEEERYT. BEHOARSH
BA4ODNERT 4 YEYIE, FREFER [XB][D
(Al rro13BEoOtEffa~y Fo—8%, U
RADWL [ [HnToLEwn] &0 10 EEO H+
REEBO—EE, TVITT7TY—FSETHVLAT
W5 19 BEOTFHEC—BR, BIUTLVITT ) —
EETHV LR BN —EETHE. Z20—BFRDP
DELX TV ITBE, FNFI—VVMNEICAL L
HhoTRY, ERMLE OS54 AT - HERE
BT ADATTESL (WWW lZERL).
HEOHLT7 U I 0RO HCEFTENE. 7
0275 ADOETVERBEN B L, RICEITT A HLE
PEa< Y FARELIZE ZATV - AETZELL,
MEFEEI~ Y FR2RETHDEFED. L TR
OEEa < F ORI 2R T, FRHDRIBICET
flisi, DEOREIET S, T4bb, 2000
+7urs s 1 HoftEfia~vry FT L cEE
AL DRSO ERSNS, 1wy FASFEEN S
ZkE1F—-VERE., JETOREEIY -V T EICE
L, &= OFEFTRAEAL RV, XD -V DK
BIIBAED Y — > ORBEHALOREL WHL0 54T
TAHENLEMEI< Y F DAL o T—FICiRTE
5. Z3LT, MAOLORES 21 B H2D [T
F| EHINDBEOFHE LW/ TETY — V2N
L, 30—V ETH->THHAEIF OV o725 5]
EMTICR A,

T 1y T AxtEks — 21213 CoreWars D & 912
TG AOFEREN T - LADBEER T V¥ —I2
BoTWbLDHEN, FOLXI%NY —40TIE, HE



2500 BRI 2 AR

HWESEEL 7T 5 AIEEOHTAFIC AL L
BHbH, IRIHLT, TAVIT)—F T, THD
NEOa= Y FPHE) T THESTHLRDY — 1
BATT 5720, £ OFIEREE» CHERkE: T
BT EEAFUCIE RS . ‘
LA, BEOTUYT LBERICBWCETRE
BEELERTIED A%, b L IEEL LMWL IT
HITEDPTFNCBE, BMAHRERED QS T A
BIITLEIIITHNT, EELHEREYZ2 2
BEHOHE DN LI L BEIND. 2T, B1
FEELTRIOT FADETEENZ 13 T H RIS
I, BEMIGAAA ST AVT Y XATDHHE
MANTOND LI BZ L2 EEIIBEAWEE
Rz ZOX)HEEWERICLY, TLITT) —F
TIREBEREOBHIRTIEVI EIZL /.

3. I32=F1:2FML -BRAEBTRIEDS
YA DER

1ETHRR/ZE I, 7TVIT7Y)—FTiE [#FD
TI2ZFANOBNM L BEF ] L L CopRES
OFBEHIRLTVA. 0L ATEY L 24018,
BEREF T4 THEVI I LT, BIoHEY —
WETFHFALTHIERTTRETSREZY., FE0
BOWMBY  HAMRRET I —F 15 —Fr T2 LD
FTHACDOEBICEIND. Thbb, HEY—
VOBEE - 2 —HF A0 ¥ T x2— R - BEOFHFA VT
P TRRL, FEEHAES - BIEE - #8800 - 4>~
CrTATREDER - EEETOTY A, 2L T,
ANBIHER - HIE - HHZE OMBETOTF AL b5
FAFOBERMAEL 2279, 20E%KT, 5
BATYFAUTHEVnIT LR, #BOI3Ia=5 4
EFFA VT HIEFEE Vo TEBETIFAR W,
ZITE, EEORETANTT) —F 2 BWEEE
BT A T HBIC, FEOII 2T 4 BREEL,
BEBEIC O/ THERT 22010V RAZFH AL
FoTHREIzoWTH~RS,

31 D317+ OHEREZIETHLDDFETR

BrY 1

WRAEEEEHT 5200 0ESMED 1 21, &
BOFIZRALPOBTHE L OMERRIEH 52 L
THhb. TVI7)—FTiX [HBEFLLELT 2
F—>b] b REREEFHL T, BHoBIMmE
ERWBERFOLRMETAIVHEL 72, FL &I
EFRTELLILE2EL T, HEDOBHISH HFEIK
BEROBR LR EOHANTEIMEEEN S,

T7:, BECMESEz AT b aIayF gy

May 1999

DEMHTHS. F—AIBWTIE, 8720 [Bo
EVIHEEBEOHEND L. FOHEDOTT [
77 ARENSHE] &8 T AMES b E
I3, ERICEL TR, FOEER 25I2HR{EL,
POREEELHROT L2012, BREOBETAS
BFICTEERIICEE L. 127L, #RiCEoT
ERNCHATIC 2 EERBEC 720012, REIMENE
T L, F—o3PTTI &) ICHE - HIEZ 7Y
AT, F=2ATOHAPRINRTLRBLS
ICAERAZ.

ST, BRI ERET 572012, HERER
THYNET/ AT FLeBECELIE NNV 2 BB
L7z, 2ZICREFZOHBEFTEBRICET-T, #
HOMAL DLk >TWz, #0330 THAD
WWHET U502 BERTCERBZEVI LD
T TBY, 7TAFTT7HBOPLOEED R T
Wiz,

CDEHIZ, VI by T ORI TIiER L,
HEHWE, MEEL S EECTFA Y T52 & TES-
HAE - a8 E AT 5 X ) RKRZAI VL, 28
DA Ia=F 1 DERERL 7.

3.2 OI2=ZFT1OHBETETIL-D0¥TE

BrY 4L

(D] v ) BESHEICERETETLES LS
T, BYMIChLoTEBOT I 227 1 kT
ERwv, FREHCDIZ, TVITT Y —FDEBRT
BREBOTREIVNVOFEEZL BEL, L HICEET
B LICEST, THFICES] LW EEC L
LA, Thbb, BHOLRABCHFELE S
ARVICBNC, [HFICEL] C LPHENICEVE
BllhoTw kL.

S5, LT HF AL ITBWTIE, V- Vi B
THRPEL LD E I, 212, BEDSD
REIDVFICBLTENEHHT A EDTEBHERELEE
R, SHIIAREERY 22 THIET, B
FEWCGLBT O I A0 R WX S ICTRL .
ZFNZ L o THEDH M EARNICHERFTE S,

L»L, BB/ O7 585 ELZ LIZEL L TD,
b LEBEHESHETE, B 2w Ul s Ak
HILIIHBHARCTEL L)k D, FOKE, B
B AEVHEZ T, BIEMNEr DIk bE, 77—
ADEL EPBEBTH. FNEHC -0, ¥—240

* A2 WTRTE B, REBTELVOTIEE , TR
BET B L) I OMAES % ERIEL Tz,

T FRTT ) S CIRAERE ORI SIS L 5N TV B2,
HAOFEHT & EI, HEIMMEHL T 32085805 5w,



Vol. 40 No. 5

FHA BT, PR NHREOETS HEEE
Iy FOBRICELFEL L HICLT, BlEST
WIS bl TREe LA, I, BA
WAL AES -7 REET & D ICFEU BifE% 47 T
ElBA (LB TX5] 2ToCE&RBARY), W
FHHF o7 K BT REER SITREBIZZALIZ AT 2 Vvas,
bEPTHHLOREBIGEVD ST (72 21T, &
55 PDOHAADEESVITEN), £55»08ED
HHBEIN % o TREFENT 5 (ZOHE, JifEA
DFHFHETS) LIV —NERD,

FRICA T, HIEETIE, BYZVEEEORE
DERPSIEML L RO B E X2, BLEP T2 DY
YMLT, FIESIHIRT EEMckRI 2 LTl
INHIZE T, WENL DEE2ELLRMEE EARR
L.

F72, MEOBHPBROTH IS £ 1) BRIV
oI, BhHERIT L) EVI)BRIZBBLTLE S
DT, BIPRBRICHEIRLSIEPFEFZL V., 2072
DL, Pl d, BHORETHLTus 50k
BEOKEROMIC, MWERBRENYEATEL
ENHDH, FIT, TVITY—FTiE, ¥—2ilB
T ABANERz E2ICHRL Twb. BARNERIZ
F—AIENEELALL, BLETHNESE259E8
PHHRE, HEVIBANEZEVWTESL, B
BEHEZRBL 2L 257012, 7055 A% dkEEL
I VI BRI EBENAD L. F, 18
KRR WA, BFARERETRTT s 74
DOHZHBIEITHOT, 7Ol L08R THILT
R EL2ICTEBTE2E3TTH S,

ZFDDI, TVIT)—FTi, ¥~ LDIREE
LA RET BN - VICHERN L FGE2BAAN D 5
7z, BT, 20D FE, B LT —
YHUREFE2HEDDLOTIR R L, RO LE#ED
Y FPERCEm SN S LSl

ZOFER, FALESGEOMNBIIMET-> T, Ht
ORWEE ANEZ T, LTRLERE L 5. F7z,
F—0htES L ExEg3Esl, Fo4 L FLHME
LT, TF5I&5T 4. 2D, BEBULER S
MR WBIEL L LI BRI, Bic7ur 7489
LOBRIZE > TORET 5.

L%, BRLTOS T LOABTLEDEWRERE
BIfRIE, 7O T ARERSEBL L) Lv )BT
Wb, T, BRSSOV S AMEREDOR K
BLWH I LI BOT, EHEEL, XELHELT,
F03 I 227 412817 5 HOOMTREE KT
THEBENT A —F Ny 22 B5I LR TES,

KRR 7 70— FI2 L 2 ERBEF 0D DB FAEBREO TV A ~ & 5Hi 2501

EHZ, TVIT Y —FDOIFT 14 71, [
EWIIBEEL D Y, IR EZTICEWAN=-Va Yy
DFATTAERLTBLIEN Y ABEDOAKT
MIZTEDLLIICRoTWS, FRIZED, HLW
N=Varktfiuws—Uarbdlbebl LA TE
EDT, XBEFTLLAAREBYHE DD ORMRICHER
%, %7z, LEXE, BOTusr s aREYEoTR
LI ET, BFEEOTOT S IV THEOEEORE
*HOEHET 5 2 EANMREIC R 5. BROTHILEZ X
Btaolid, o327 1~0OF% REESLE
BL, II2=27 15 MRFTL-0ICEELLEZD
ns.

4. ZLIT7VY —FIC&BFEBOHE

AETE, ERICERTTNI T Y —F 2 AW
FEBRZITOLERENS, 7TAVIT 7Y —F2HW%
BEEDEIRDIDTH o720 HOPIT S, 7,
4.1 HiTIHEMKEC L B 2 0D hERTORALEEE
AT, L L, BRI X aHEt e R, ¥8
WMELBEICE SR BITIZAVD, HADOFEEZD
ARED L ITEL DT TRREZIC W, 22T,
4.2 HiTix, HEROZRO T L LROZEZFHEOY
YTNERY, SRELBL TES % EPRICERZEL,
FOSEEMLLERZRT. 2% 0, BENTI
& DDA L A HITIZ D A WA O
PODTTIOA—FIZEoTT AT T ) —HIl L 55T
L 72w,

4.1 BRIEEIC & 5 RIEROSHE

4.1.1 AMNFERTOME (20 1)

EBIL 1996 £ 1~2 BICHBEBEEN LR 3£
D 2ERR 76 % (B 46 £ 30) AT, BN - KE
DFEL L TiTo7-. BEIZEF12ET, (1) 7T
TU—=FOFNF - 7075 LADERNLREE (MK
L, &B0lk, FREEk) OFH, (2) 7ur 54
£E - HEtE, (3) BSho7vT 7 ) — ik
K&, LWIRARTH -7, EfIFZ 2 AT 1EDN
varedEFLl, TUr 5 AEBIIABRETE
BRETV, A NF— 0% Eol. TOF—LEMT,
BERMSHICHERS (FHR8) 217, BBF—2L4
ZHEL 2.

HRMHEL LT, £RERTHRICIEE» O
A7 vr—bb, BERTFAMELCTH»SO %57
U773 BET AN RERL .

g7 AL OFRIE, 9 AHEATEYE 7.12 (B
EEETI%) LVIBERETH-7. ‘1 IHELD
BMEONEL, ZOFHELRERT. ZOFTR,



2502 B2 AR

£1 SOV IVTEMTAMNER
Table 1 Results of programming comprehension test.
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