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A Study of Students’ Recognition of Angle/Rotation and
Problem-Solving Strategies in a Structured Logo Environment

By

Chao, Jenyi & Liu, Chuan Hsi
Abstract

Two different approaches towards conducting Logo-based curriculum were
compared in this study to investigate students’ learning of angle and rotation.

Eighty fifth grade students were randomly assigned to two groups referred to as
treatment group one and treatment group two. Treatment group one was taught with
a structured teaching method and a normal Logo environment, while treatment group
two was taught with an unstructured teaching method and limited feedback Logo
environment.

The results show that students taught with the structured teaching method and
normal Logo environment outperformed students taught with unstructured teaching
methods in the limited feedback environment with regard to the improvement in
conceptual knowledge of angle and rotation. It was also found that the immediate
visual feedback of a normal Logo helped students to develop higher-level
problem-solving skills with the structured teaching method. Moreover, the structured
teaching method reduced the use of trial-and-error strategies and was advantageous
to the development and promotion of students’ thinking and problem-solving skills.

Keywords: Logo, Geometry, Elementary Students

Chao, Jenyi, Assistant Professor, Graduate School of Educational Communication and Technology, National Taipei
Teachers College

Liu, Chuan-His, Assistant Professor, Department of Electronic Engineering, Ming Chuan University

Received: October 28, 2003; Accepted: March 20, 2004

62



AN~ B4EE (2004) KM LOGO RLH B N E T LA/ BRI AR R A RELIYE

X =
s
=g Ay

o).

Logo 1EE B —E /B BN Bh# Rk » ZANHHE ek
BE w2 %N - BE T LU EIE SRR FE R LN - WALEH
rE MBI B2 EE - #E0  EHRTTR A P& Logo HE25K{E#E - Logo
#$AHE Papert (1980, 1993 ) ZZf% Logo #&{it 7 —{i& A B)z(HUEE B » (1824
RE B FHERFR I P 2 AR 3 2 A I W T RERY 75 %€ » [RIE » Papert (1980: 122)
FIR(E Logo BRI Z T - BRE W] LM H C T EZAUAR - 22 z= LA
EEEIES ~ B~ (R LUK A€ Logo i@ ftH ZEN =g (immediate feedback )
B o IRZHH5EE (Clements & Battista, 1989; Clements, Battista, Sarama,
Swaminathan, & McMillen, 1997; Nastasi, Battista, & Clements, 1990; Noss, 1987 )
TREEHLLL Logo FRELHERIRRMERIEMERES G T2 A2 E IR - thr] &Rt
MESEfEAREIRE ( problem-solving ) FREST  ELEMFFE4EH » Logo LUNES SR
B REIFE - 3R 55%E + Logo 2t T —{EA I RERVERS - AItkEEEmTLL
AREAREEREEAMIRE : LUk Logo 35S RIS - B BIERE I RIREM 35k
RIETRE » LINRAA Lt I SERR AR 1E

SRT  IMEANV DI R38R Logo BRIG A BRI B AR B @ B ulthbrpg - 51 »
BT ETE Logo HERIG FIGBRIRMEY - BRI A kAT EHEE
eI PEMIANE Y ( Cope, Smith, & Simmons, 1992; Simmons & Cope, 1990 ) - &
4% » Logo BRIEFTHEALATILANEIRE (immediate feedback ) 7R EFH R 1 225
TEERE A6 nllss - JAfr R B T RE R SRS 2% & ( Cope & Simmons, 1991; Cope
& Simmons, 1994; Olive, 1991; Simmons & Cope, 1993 ) - iff52&+5H Logo flitE
fEAISZANEIEE (immediate feedback ) ErEiffiEREE TEMFIRIFIRERE - (FFH EH5EHR

( trial-and-error ) HJERTETRIE » I EHHIRNE > RMFH L TEREHFRE
% [ SRR IR IE -

BEAIEE AN EIFRTEASRIE » BE L S G T DR - &
FEARKRRIER 18 e geakat T - Frff FRUEER Al 7 X2+ 2% et
[ o T L ARER AR SR AE—(EFEAS IR Logo 277 XA THY - (KILE »
GENEIFFEREL - (R IH5E (Au & Leung, 1991; Cope, Smith, & Simmons,
1992; Giles, 1993; Hughes & Greenhough, 1995; Keller, 1990 ) 7745 —{EfSHEE
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[] Logo UG RE(RE 2B B DR RIRERIERE - R E v REREATE—
{EIFEREREMERT Logo 2577 X IS AT S H AR IE ©

— ~ PRI

Simmons i Cope ( 1993, 1994, 1997 ) i 72#RZL ifEASAIHY) Logo E27EFRIR
A A FEAEIEIERT Logo B i\ » (EHEREETIRR{RIEE - (HE
t—FH A% Logo #k A NG MR TR (BB KRR - Aniee
TSR 2 E A S BIEl A - 540 - EEREE T A 60 BERE - MMNETEET /N
BRIFE T ZIPER R R A1 - B— ARy NSRRI IER S AL - M
it e AR R SRR ANEIRE - #EF NS MREEERATTENI T - SR E AIVE A
£ 60 EERJFTAF A o Simmons B2 Cope FRFFCAS REETANT < (—) IEH
Logo B T~ » 37 B[ A& SHH ReREs: 2 {5 FH MR T RE SR - SR e R /e
R BHE AR - () SZHNEIeE S SR ER s (R RN - (Bl

( trial-and-error ) [FJEE7E SR » TFESMT/EFZHIENE o (=) BRAISZANE]EEEEF(E
BT fifi B3 53R (trial-and-error ) FUEREIRNE - ME MR HEBREREX
O3B R AR EIRER IR RE © Rt » Simmons B Cope ZiER{EIRAE &R Logo
HEGR - THEEETHERATEER » FRGLANEEETIEM -

KT » Logo #& B/ NS RIFFIERTHR (LRI ANEI 8 » AT AE B NSHEI 2
B MGEERER B NIR K E R Z— (Papert, 1980, 1993, 1997 ) < KL » B5EE
B e BRI ST > BB IER Logo BRI T HERCHIEIEAIBR G -
e B A ] S B B R R R RE R T IR R B R AT

=~ HREAE

AWgeE B EAERRR SRR IER Logo BUE TMARCH MBS
At RESR AR R AR RTRE SR I F DUB T £ B e

AHFE LB TE Logo BRET ¢ #—RAEIEH Logo /NS RIFEEREE - Mifk
B P SR A 2B R ERR I SLEI[E] 8% ( limited feedback ) ] Logo
[/ NERIASIR S T (EHER A TR VB - M —1ER Logo /NSl
R P S T EA# (Right Turn, RT) B(/c#% (Left Turn, LT) 531 -
AT#E /NS ARATTEAS IS A (immediate feedback ) » SEETIATE e /517
T PREZANEIEERIRAE - HERE T 3# 41 90 & (Right Turn 90, RT 90) [ -
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REEEAINR » TEfE ] Logo HIE - SR WAREEREIMIRIS » thiate/ )
%i&ﬁ@%ﬁ#ﬁ’]ﬁﬁ IRTMAESLR I EBR T » Simmons £ Cope FEHUAHARMIIE
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e » MABEYM AR LR 90 & > EtEaR - S vl Re US|\ hEE
AN 1 E’T“‘ﬁﬂﬁﬁqj L ERNEI S E S EERE - BEEIER
i Logo f547 » B =AIIEIE - FRIEMEERIEEE Wﬁ&%ﬁf Logo
EPEZZUHH/&B’J [KIIE » Simmons Ei Cope {F T LU N Rk : (— “ﬁﬁ’/\
A B St RE SR AN TR s (=) FEREREIERIE A Logo ( %Efﬁﬁ’)ﬂq
jﬂﬂEEEB'ELﬁf RARERE » N E G H S ST AR ES AR
Cope~Smith B Simmons /& 1992 ﬂiﬂﬁﬁﬁntﬁ%ﬁféﬁfﬁTkhé’fﬁﬁ COPe
Smith, & Simmons, 1992 ) o fi{fEXHH5E T 12 7238 » FEHNR 10 £ 11 FEZ
] fa P R 12 /N Logo FIkERE o ﬁﬁ%ﬂfﬁﬂif_ﬁ(ﬁﬁﬂ%ﬂé
/J SRR eI T A B R A T FE A o (HAE AR AIBE - KRB E( 72% )
e N AR RN A A o R A o (R » M MTRE R ER = ] Logo f@%!
%ﬂ%ﬁﬁ?ﬂ?—? AT S ATREE RN © Fot - 7 e R EE 2 AT LIEES
FIFH Logo f@Hi =M1 » RRREREHE R 7/ NS RIFERT R LA BNE g -
A REHCH ERER e A o

~ R ik PO) RA R RS R 0 VR LA

Logo FFiEZ —{Ee i HESTE M EED 2tk %%%J:Hiﬂjﬂﬂﬁ’]lﬁ]
f (immediate feedback ) - Logo #&H1 %/ NG SRIFFIEATH LAY ENEIEE - A]Z
ETEE “‘ﬁﬂhﬁﬂz¢{E£Ex&ﬂﬂqﬂﬁwjt/a%kz~ ( Papert,1993 ) o 4XT] » Itt
A7 BB BE AN B S B P e Er i B R B AR R RE R % ( problem-solving skills )
ﬁ@iﬂ@@fﬁﬂﬁﬁ COPe EBd Simmons (1991 ) 1E 1991 SEfURFSEH » BE2 52
(2R (BLRE N 9 £ 11 jR2M ) B8 M K e s » LUk
arn g e M MR R AR o B MTbErg MRS - FEROMERIFERE - &
TTEEE IR ESR - FEERRIFEHIBRAGE ~ 5 EE ( Spooled output files -
YRERETEEH Logo IRf > FRl ARIHE S » EHHEALLRER T ) ~ S LI R i
B2 - HFeEFEH two- Way ANOVA KR &ERL » F%ﬁfﬁf—éﬁxﬁﬁw\%ﬁ
INEFP%2 B SEEE IR - BENZAES o Kt T 7T —(Ef - 2
R R RER IR AR Eﬁﬁﬁ%hd VRS IRIIZBNEIEE - TFEE 2 REH SR A IR
AR (AR B MR RIRER R » BB RE T S TS ARRY » A e
GEED ) o JUE - TEA TGRSR - (SRt T S8R (S » Hj1E
BRI EEAE (target angle ) [ > BEASE AR A IRFAMT - (2
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AMATE ~ F1EE (2004) AT LOGO BRI R B R E A A/ i s R R PR RS R

flu PR A PG EAR A S R S LB E ARV » TR F—E—RhAIREL
AR T RETER - LR - RER IR TR ARRIS R - Sl A—
(BN el f - fEAR e EROST RNRIEE 1 NS SRERI T A ] - FRE R
SEEESRD A » UETREEAE o FrLl  ioeE E— P m L ANE s
T HERH RERES a5 R AR IREA BT - i AR e S = g K AT e IR
it

TEZ %I » Simmons B2 Cope (1993 ) [F]FRHE B Kk E(LAIHTETT
R IMSEIFHERIRS R © 7E 1993 FRIRFFer - 64 (1225 (Mt 9 £ 11 jk
28 Z BT Logo #85& ) Hibak& MR » 4T/ (A2 IR ER
WifHER S EAA T RIS I & BE Logo 052 » NREIFTE » R THIBa » —
BB s T AR HIGR - —FHRREST ERER - KL - ME—RUZ2 R BERS Ho
— R - SRR E AT HIATEEE o ERIRIFE BRI - RIS
ik ~ R LR AR R - BRNIGHEST t-test ] chi-square test 34 o FrfSHis
e /NSRRI (A Aol g E R R E g KA H R -

FH{IH > Olive (1991 ) 4347 T 14 R E2ATERETIU{E Logo F2=X TIFRVIBIE ©
e NS SR AT HR (A S BNEI g 3 ST 2RARUREE - BRI RAE AR
HIR0 - THEISRETE TR ) B3% E - R REEARM > 2247F Logo IREGH
R RERS » S A R REE ) - BRAsEaR (tial-and-error ) AYZREE - MFE>
WA EHITRNE

Cope Bt Simmons ( 1994 ) REEHFFEAE Logo BREFHIRHINZEN R BRI RE -
flPHBESANFI RIS ] (04D - SZRNEIEE/immediate feedback FIFRHIAZENE]
f#/limited feedback ) 3 Ak E2 8 1E AR T RERF S AR N RIFUSRNG (1A« Eadsh
8 /trial-and-error F[14 M7 E % /analytical thinking ) o TFRFZEH » 48 (/B2 ( Ffih
1 9 2 11 Rz [ ) Wb MR R BB - AT/ SEME SR - 25
B EIE I Logo BBt 2 hE7 » Ehail 22 e AI7ERRHISZEN[EIEH) Logo BRHT
ZHETE o BRIRIR SRR AR E A ERASRE © BRREETT chi-square
test Z3H7 o FTfEAGamS « 7F Logo BREE AR IRERE » BRI S7 BIIe] e h 22 2 o
FA 734 B HISRNE » MR T B et SEaRn RIS e
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=~ BEAHM6 Logo 208 3%3H3% 315

(— ) Papert HJE2EHTER

Logo FE[J#EHAE Papert (1980: 7, 31)» @il Logo &
[learning without being taught | 5% Ilearning without curriculum | o fif;
FHEERS Logo R—{HE M EHFFIEGREIES - it 7—
{18 B UHIEE R - FEEREEREA B FHHb R I B R AR K
A REBBGER AR 72 » [N » Papert 275 “the learners can become the
active and constructing architects of their own learning” ( Papert, 1980:
122 ) o RZ 0152 ( Cope, Smith, & Simmons, 1992; Delclos, Littlefield,
& Bransford, 1985; Hughes & Greenhough, 1995; Littlefield, Delclos,
Bransford, Clayton, & Franks, 1989 ) [K|[Hfi#f% ( thu[RE2RM%E ) Papert fiY]
learning through discovery ¥HF—fEIERBIEAIEEE 7 - ALl R
%1152 (Clements, 1986; Clements, Battista, Sarama, & Swaminathan,
1996; Cope & Simmons, 1991, 1994; Lehrer, Randle, & Sancilio, 1989;
Mevarech & Kapa, 1996; Miller, Kelly, & Kelly, 1988; Simmons & Cope,
1990, 1993, 1997 ) ZAE—THIEAEREIER Logo BREE 2 TS THY » —fi%
R > —EFERGHEIER] Logo BTTRHE » SeBE2 % Logo UM 15K
R & EHE A B R FE VS (Cope & Simmons, 1994;
Hughes & Greenhough, 1995 ) : [RIEEEA- G RAREZSM » T HI Logo %

B{EANFA AFEE (Keller, 1990; Simmons & Cope, 1997 ) o
{H 2 F72% ( Au, Horton, & Ryba, 1987; Au & Leung, 1991;
Giles, 1993; Keller, 1990 ) i NE[E] FAA 3R » FERZKELFE Papert
(1980 ) AIZEHIRFERILL T #42) : 1.“But teaching without curriculum
does not mean spontaneous, free-form classrooms or simply leaving the

child alone”( p. 31 )2.“The educator must be an anthropologist and support
children as they build their own intellectual structures” (p. 32) 3. “The
Logo teacher will answer questions, provide help if asked, and sometimes
sit down next to a student and say: Let me show you something” (p.
179) o [KlItL » {th{f3% % Papert Y] learning through discovery #FHifA
e TR IERIBER T > BHTHIS B RAEREIERT Logo Uik
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IR /AR

—.) HEFEMERY Logo BURRET T

MR EREIIEEARR » RIEAE Logo HISCERZH » GREIAFEIRE
FERE RIS G 70 IR ZESE 7 IEM ( Clements, 1986;
Clements et al., 1996; Lehrer, Randle, & Sancilio, 1989; Mevarech &
Kapa, 1996; Miller et al., 1988 ) Jz & f] ( Hillel, Kieran, & Gurtner, 1989;
Pea, 1983; Simmons & Cope, 1997 ) [FJRF7EFE R - B AR (Au &
Leung, 1991; Cope, Smith, & Simmons, 1992; Giles, 1993; Hughes &
Greenhough, 1995; Keller, 1990; Littlefield, Delclos, Bransford, Clayton,
& Franks, 1989 ) —{lE#&i# AT Logo BlEEaE17720 » FLEEIEAERETERY
Logo #2773\ » WeREE KU IE B2 28 R R Pl R e B & Al ik
e (HA R —{EFEHE IR Logo BUEERRATERIRNE 2 fff%2( Au, Horton,
& Ryba, 1987; Keller, 1990; Littlefield et al., 1989 ) f§Hi:& H 2= RI1E
AERE TR 28 K 1 A effective teacher intervention )o Au 5 A ( 1987:
12 )BT T T BET S A AN RAER IR A BB Logo
8¢ Logo REFRMHLHBELILANIES) » TEZEWFBETEEELEL T
HrmEsRIRORTRER 2 e B A BT A5 FE S R AR AR =X

Leron (1985 ) FFFeAti# R Logo BUEREE TEREAI » I ARNFEE
A8/ A\FIER  BRETHE T | B IR 3 > 485 | TR B AL
EF TR ALE RN - W5 R EEEAR - 5 BX
TEEIHG SR 2 Al — AT/ MR » (3R A BRAL
SCE EA TS o

R > Giles (1993 ) fifHl Logo BHEZHFT 16 {E{EAUHEER HATE:
3 o Giles [ARFKAY Logo ARFERLENT » SI& BT —EIEER/ 1N
% WIVEREEE & ERIEAREE - 2t EafA G
T Logo $84#8ER K TIRIGBIN/E » MiNRHH 22 BLER A 1R T3 KR
75‘ o

4% s Delclos ~ Littlefield il Bransford ( 1985) LUK Littlefield &5
A (1989) {fE8E A miRE - —HETEFERGHEIER Logo HE2)TrHER
7 B HERSIER Logo BB REHRELT » MMHISMA RN
BobA M AT B R AT E R e A R - RIS - JEfGE
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AR EL o KIFFFEN{# F Micro Worlds 2.03 Logo Software » it E#HE IR

B E R EREERINIAE - AFged - Ry NSRRI IER G -
“HIE Y NS RIS T R (EEF A NI - AR e RS 2
S BN[ElgE o

Z KRR

) fgeaRET

AT 2 80 (22 2 FHFHIRT EBR( pre-treatment )
Kol » AARSERTHIRAEECE B 2 AR MR A — A
FH— o #SEFERY Logo 1HENEETT » 80 (22 E 2 IAHRIREE] - 555 -
AT - AR a2 B TR AR - B EHEE
&2 ERN > RERGEEERHMITE -

Treatment 1

i Posttest
R -
(DEZRTE]
Pre- Pretest Formation of — B0
Treatment —> | Hi3 —» | treatment =N
A EER groups 737 QO ER
il
O 13
Treatment 2 il
=

. 2 Eﬁﬂniu‘l’lﬁ*ﬁ.

1.F(EEy ( pre-treatment )
RIEERRE S TRIEE D « — R/ N A e e - 5—FR—
/INFFJ Logo 158 (43R 1)  1F Logo {EEH » ZHFEEE I Logo X
BEChEORe Sy - 40 - BOREEE G E CBAERL Logo R/ NG ER » #REH(
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EFARAIRSAER SR HEY > R s B S - BRI BE LN
B—rEIRA 2t —HRER MR — A = o 15—
"R EARAEERESEE - WA I E S MR © Cope
2 Simmons 1> Z ATAJRAZEH » 7@ F R ARG R AR A A Rl 2
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THHAAZEARGE TUHER Logo 342 » A& T A& T ( RIE 3~6 ) &
B T IRRIRE— B T/ NRF (A — N S B — [ — [N R ) » RAEEE)EE
{THHFRIRI SR TTIES) o HIGESIHERE T2 Simmons B Cope /7 1997
FEHIRFFE ( Simmons & Cope, 1997 ) ~ Logo Discoveries ( Moore, 1984b )
LBz Geometry Problems for Logo Discoveries ( Moore, 1984a ) o
e —EE T —HNEEIH - Se =AM M AEEE AR Logo $547 LUK F Fllfie
RS - WS EMRE N Logo @B IEREAKE=A (KE
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—E2EHE K EEAE  BIBTRSEAEIEY  BEFEEEH
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F- ( procedures ) FRES: » Wi BEREE B FII FH#THE T SCRRIE 5 B[R -
BB TIEAE - RAFE - E=Ak - EEE=AFxk—E L
JEAR o 25 9 8 or Al n A £ 2 X ( superprocedures ) & &l 12 =
( subprocedures ) FfE: » A EAG S H—1E f5 7 B K FFHIEE (R
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SE (il EEHHY 77 EHeEEE = K BB T EE
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e + A0 —HIRAERR AL AN EI R Logo 3REE T - (EHEFELEI THRR S\
B o RH —TEMRMGISZENEIEE T » HARimn Ui t—(8/ BBk R
B > RIS BT 5 e A Iy M AT R P e T
[ o BRI ZSY » SZEMTEAH — S B B R R B AR S (e LR, Logo
e o o E — R A A B AT TR R A A BRARATE - ) AR
FRARERE H IR - 15 5 PRI » e BRBETTRE R
PG HIRE BT - NSRS A IR H] » 225 W] H HBE ] Logo - ZHTHIAE
B BT [ B IR - AR B TR - AT ES AR B
B AR ATRE e BRI TR SO SR EIAERS - 5% - A
G mARERNE (A - Jef Tt MM SF ) - AR
ERLEE MG LU H SR BRI e 8 - R & R A ok KA
e e BEEE IR B AR IR E R SR -
AEB T ANBEHIRE

F—718 » AR TTRAARS » S8 T— IR EU N -
B BT AT A BT — AU - B e B B — MR
7 WEOREBEEEH PG » 155 RATRETHRRE B oTsem - &
BRI » BT B2 AR IR - RIBICATHURFSE (Au,
Horton, & Ryba, 1987; Clements, 1990; Clements & Gullo, 1984; Littlefield,
Delclos, Bransford, Clayton, & Franks, 1989; Yusuf, 1995 )» ZAfi{ERL—H
SEEDELIT =ML : (1) FEMREER - 05 1 ARE T
FEmAIA R AR (2) BRIE; > UEs R 2w 5 R AR
(3) B&—(H BRIt GRS - (0 ATRERSE T/ H B PR
i o 85 Z » EEMIEE RN - BICHE—LergE) - f e 2 -
B R A BB R B 5 L s g A FIERE - —HERE R
BT ERREEERS - tMEET B SRR - KRR
B2 20 SgE K - 1S SR - AARiR B ER R TR RERY
R S AR TR T RS MIR T - Bl - E R
BLKHT 2 A BETERE R R EH M R RE (K (2 38 )
SXJRNEREE S K T R E S 43 > MiAEEREE TR - ASRIERB e AE
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A~ F1EE (2004) BN L0GO BB A F A A/ B AR R RS Y

BAHHT  RERESIRT (547 ~ TRE) - R EMEKEER
FFE(TEEITEY (BT ~ BalE ) - AR RRY - HIZAT il 2 e e
(737 ~ 30 ) » WBSKAE > B EMEEHARR  EERIETEELL -
TERF—E TS Z AT - EATR At a2 (Malam Al 3 =108 BT
EEHRTRE B A - A ths B2 s Latam B S AR R -
[FIRE » ZHf iR AR PREGE A EE T E B EIRE - Ak > ZRRHRR
AT A B BRSO EOR B E R A X - B E B EE
B R PRI S R IRER I E T
5.7l
IS T =&k (1) BERTHE—RRATEA  (2) HRERM : (3)
ERERGHI o A AT R - TERFREENPTUEER
faRER > FRRAIES - BREEE—DIIER - ENRERIITTRER
SRS T =585 : (1) FARIERL (6 53 ): (2) AlleiE (6 53):(3)
AT (8 43) 0 4k 20 43 o B HIBE iR SR IR SN /B B 5
2R > 3k 14 53 5 BERD FEEERRTMANE—EE S 0 e aE)
FA—EfETIEZET - DIERERTZH  ARERH -+
ER T BRI BERE ST - MR REE 2K E R Cope
B Simmons JCHTRFFE (Cope & Simmons, 1991, 1994; Simmons &
Cope, 1990,1997 ) » 3£ HFK 3 -
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HEREENR +=5=#

®3 ®HISERKR OSBRI

1-3 78 : FETEIGRR R ESTA) (v ) (F=03): 461 « FAfE AT RAarIREs (k=) -

failan - i -
v\/
CitD Xk \ KI30ER
C D /)
—# K
R oiE

T2 BB AEIGT - FEBREG T2 HE - B T w S H PEEA LOGO fe4r (35
7).

g -
% : FD 60
RT 120
FD 60
FD 60
RT 30
FD 60

B3~19FBEFREL T ZHE B T alEHA BN Logo g (F£/3)
flan -

%:(1)
FD60  FD60
B0 RT90  RT 90
FD60  FD 60
80 =0 RT90  RT90
50 B0 e
REPEAT 4 [ ED 60 RT 90 |
0 @ BE (3)
TO SQUARE
B0 REPEAT 4 [ FD 60 RT 90 |
END

SQUARE
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MATE

31142 (2004) A L0GO B R B N EFE A/ AR AR AP REIHE

x4

I

REIFE R » FEAH SRR LA 22 B T 30 SX BN IPR AR © 3K
R e PN (EIRE - DUEHER AR R T RS [ A ek - &
FR{EIREEY 5 Clements J7 ][R EE/ 1996 - IRFZ2( Clements, Battista,
Sarama, & Swaminathan, 1996 ) » H.5& 4

shEXER

1Ak BRI 90 [ AR 2% A REREICRIFIG IR - FREEHI /1 2
flan - AERAERS N HBRHA T TR - EREEE G e XmARTERE (S
AR S EIE(EERM)) 2

2L AE— (AR N BRI 30 & » CAAERR R - T REEEICRIFIG BN - FTEET

[ ?

(=) BRI

AHFE BRI B FSATHIEAE ~ BBIRHE ~ FE iSRRG
AHJRLZFCER

(=) BRI

RRFAE=FHERINTERL © 55—~ FEH t € (t-test) ZMTAT
IR —E > (BERTEIE—IRAMEAR ) RIERE - W SAIm
e e et s LR G EER - B - BRREEMREMH
FAE#H$ER (trial-and-error ) FERETRNE » K LA t A€ ST ~ HEEBRAH
HERREIR - BRI R ERGAER MR ERE AR
RAIEZEIANT BN 6 > S EEIE2 s il B iR sRIg 22 » MFEH
SOLO ( Structure of Observed Learning Outcomes ) 735H7% (Biggs &
Collis, 1982 ) » S3HTER BRI - AREE K b AR EERIRR A {56 FH R et
(kg 7720 FELLR77RRE ( chi-square test ) 3 AAHAEANFHY SOLO
level ZMIREFIEE R « &tk NIFREBIFIRAGT - IRIBEHEC
#% 0 MEENEZE AR (HBRE - 5B - feE s - FIREE kK
IEERUA ~ A81E ~ 90 EAMLE - BEER ) » & BT LU
7 Logo HUfSERREE BhERE [RIERRE - TRRENR AEREE (o FH SRIE g
RETRENE BL @A
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HEARE M + 5=

SOLO AR AR - 5 AL R R AR RS
FIR T
1.Prestructural ( B E AT AR AORIRE - MR ARG 0 (2DUE
HIZRZRE IIH:T [E1 & V2 TR B0 © ARWF7er > AR ETE
S RER S ANGE IERERYAE FH Logo #8547 » Il : 7 FD (Forward ) ~ RT
(Right Turn ) FILT (Left Turn ) 244 » %A I0_E—(EEE » Bl E
FH/EX -
2.Unistructural (U ) : E3752& AT R IRIRE » (ERERIEH IR/
— (& Zliﬁ}?nﬁij s ISR AR E G — (e - W
FATENEpE A REREEIESs - flan - BB EE—EE=AER - il
RT3 60 (FD 60 ) » {EAAIRZANAIEST N —4 » E R IR L AlE]
B REE ﬁT 55%“ BN JEE g K -
3.Multistructural ( B R0 AR o3 IRE » (HIR A A ER I E —ikE
fglan - EREREAE H—ﬁ~¢?é%ﬂﬂ?‘é% » {H3E S T ek TR R [E]
BRE - [P B E TR E =AM (60 &) BEREERE—
i A% AE#54r (FD 60, RT/LT 60, FD 60 ) » {H A (EffEE H—{H
60 ERA (1EREfE4 + FD 60, RT/LT 120, FD 60 ) ©
4.Relational (R) : EXEERENS EHENE T ERIAE—#E > MEIIHbEIEETRE -
foian - E2EpEIEREER A FD 60, RT/LT 120, FD 60 =K ( BGEHH
repeat/procedure f§47 : REPEAT 3 [FD 60 RT 120]: TO TRIANGLE
REPEAT 3 [FD 60 RT 120] END ) » S f@EH—{ F = A7 -
5.Extended Abstract (E ) : B RER IEREFE T ERIRAE—EE - Wi, —(H@
HILI{EA SRR RE o il - EeEaefi i T~ 700t » Sel—|
E=AR s E Mm% S -
TO TRIANGLE :TIMES :SIDE :ANGLE
REPEAT :TIMES [FD :SIDE RT :ANGLE]
END

TRIANGLE 3 70 120 ( command center )
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MATS ~ S E (2004) K AHTE LOGO UL H B ) F & 15 A [k hide BAR R M R XY

B RER

— S E L ARRRA AT

(—) HIH RIS —ER
RIS I -PRUSE — B R — R — R E R > - 5
T o £ 5 R EREAERTH B e I B — B /AR AS 3R -

&®5 BIAIRERASE—IPDHERER

AR M (SD) Hifill M (SD) #®HIZE—& t (39)

fH— 6.13 (1.22) 843 (130) 25,91

L 6.13 (1.34) 730 (1.62) -2.55%
2 :'n=40/4m

*p < .05 ¥4p < 001

AT - BT G MAE R AR S A RN EA - Fl
B LARTEI BGEE B AHAARES > A IR AL ] 8837 » WikEAYRT
HIEAER MR (t (39) =0 p=1.0) > B4} » ERAFTETH > /K
FAIEERRAG KR - BRNE—HMARIEIES T » ErEErEey
Logo 2% » ATl & BEERANREE N - A HAE ¢ e TSR —
TERINEE—E AR - R S — o

(=) ARERA

AR RS T =35 - (1) AR (643) 0 (2)
A/l (653 ) 0 (3) FRRERET (843 )» $£20 73 - £ 6 BRI ETE
AR BHERS R > 1€  ME TP ATE— IR0 - B R
FH— o

r®6 IRERANSHER

AR R AH—* =" t (39)

M (SD) 155 (33) 13.5 (3.1) S3kA%

i 'n=40/m
*Edp < .001
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HEARANR > + =5

—_—

=~ 2 F RPN R%

)RR RGERS R
R BRI IR > - A (673 ) DUk AR A EEt

(8 73) EEESTEMFE - 3t
SRR R I R - AR ERE A

R -
}/7T LEHEEAIRERER

g3 e (3R T FHAD

BRI/ el
SETHIER ST » A —HIRGEHER

iR e 3klIp

H—*

L

=l A
M (SD)
e ERETE
M (SD)

478 (1.19)

740 (145)

4.68 (1.46)

6.60 (1.61)

0.34

2.23%

f:"n=40/4
*p <.05

) _EREREITE R

B TR AR SRS - e HET A A HEZR
o BT T IRERE AT AR IREIR R E RN - R TR BT
(e AaEZ It - WECEFAELE repeat ~ procedure f] variable =f&fg
FIERTERE - & 8 E’a 9 REET > f— ~ A HUERETE A/ R
B > AR AR R R R R R ARG THIE D
A — BB HEH » E repeat Fl1 procedure FfE I _E » RIHIRE
HARARIZE S - {BAE variable A& R RE L - #—BARAZ HAH -

*8 IFHEAESREREER
RS R fH—" e (39)
/sl
M (SD) 31.1 (8.6) 35.7 (13.8) -1.87
FEREE
M (SD) 75.3 (40.6) 6.60 (1.61) 2.2%
2 :'n=40/4 .

*p < .05




A~ F14EE (2004) FE AP LOGO BB H B R A/ e AR R P R B

*9 HEBIFZTNERETERD repeat~ procedure ] variable {5G{ERREIEE

=
e EE T fH—° = t (39)
repeat M (SD) 12 (1.3) 14 (19) -0.78
procedure M (SD ) 12 (14) 15(19) -0.72
variable M (SD ) 0.6 (0.5) 02 (04) 3.98***
2 :'n=40/m
*p <.05

(=) SOLO J3¥Hi% ke BB g

R aEE - 28 FRENEXRETOIES > M
SOLO ZMHIERJHER » 2R B AR T RER SRS s M H BT T/ o
ERA P2 B A 22 B AR I RE AU SR E A 2 Unistructural §/@
K o 3% 10 JGE SRR RIE—HE  FSH AR EE & KA A Bk
e - ST RITIRGE ( chi-square test ) » FEHTERE AR DR TRIRER RIS E
PR BERTT » (IREZ IR BB - thtedR - SFERIE
EE X HEE ZE N FRGEIER Logo BUERRATHIRE °

%= 10 SOLO DIHEABKILAIEER

SOLO /34Hi% fH—a = a HEE b
Multistructural 10 (25% ) 22 (55%) 32 (40%)
Relational 5 (12.5%) 10 (25% ) 15 (18.75% )
Extended Abstract 25 (62.5%) 8 (20%) 33 (41.25%)

Zf : 'n=40. “The total number of students is 80 ( 40 for each group ) . The total percent is 100%.
X (2,N=80) =14.92,p<.01

Z g EHOR
T RERE I L2 B (T 30 BB AR RA o Bk R (i
fiRE » 3% 11 FIHIBBERE S » & 12 AIRBEE R R E LR AR 35

U3 $HE—E AR S A= ANEE MR A=
NES - E A& -
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HAME AN

+=%=4

&/ 11 MEERESE

- fH— =
fiiRE 1 fiRE 2 IR 1 [t 2
A 4 (fbfEFFHETE| A 3 (A8 T —& - |A - 4 ({liEETE 4 KAT|A 3 (A8 T—TF &
FELBE > Rik| REEZE3)- R WEGe| BERRIEEEE
% 4)e BT 2 TELHE 00 & AR & 3)
BT 2 A JEE—E=A|  &EE4) Bt 2
[EER—EER| - BT E 2 R JERR 4 -
f2 =HE 2 A B—{EESE BT 2
ERFE 2 A:RBEFEl—| —EESEEHEA : BE—EF T2
AE L RREEE| @ 30 BRUA FfERK 4 HE| -
E—@E77m o Rah| A FrLig=x| M- BT 2
/R 90 FE 4 K % GfER—E EAE? 0 |Ar
e —@ER| Z=AF- A+ TSR
i rREEs N —@5m o R
=Rt guEm¥|  AE4EEA -
(] — 1 /7 reg o 2
A BIRg (fifET
—&) !
A [EFR 4R -
BT 2
A FRAE(ERZ 4 R(fth
e R I
) o
B s 4 (R F B 12(ff8 T —T 0 (B : 4 (fifET7—T > |B:3 (fAHT—T )
MAREMMNE RAEEMNE| BRAEMEFOE B2
B4R B EEZE12)o|  {F (EREE4) |B: RIEHEEZLE3 -
B 2 BT 2 Bt 2 B EREER
G NE TR > 0| B4 390 EAEA 360 | B - B —{ER T ° 68127
REemEitsH|  Eo K360 | REAE? D BRETRE 6 ©
Bl 90 & 4| FRLL 30 BER|B : AR —EEER A B2
Kt BYHX®E| 120 WE—ARFE|B : FAKE -

LT -

& e aaaE
90 & 4 K » Rtk
" T A [FT Y
J3TH] e
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A AT

~ Z11&® (2004)

LM LOGO B HE R E A A/ ek B AN ARG HE

=11 FfREREZR (18)
iR 1 fHifE 2 il 1 fHifE 2
C |C:4 ({thEM 4 Ka1|C:6 (MHTESS > |C: 4(WET—T|C: 12 (T —&)-
ERT o WA hE| MGHEESE 6| WHEMMEIE R
M 90 & R Ko REEIE6)|  (EEE4)- C: —{I# 90 B3
®EZE4) - R 2 R 2 & 30 &£ 4 KL 4 *
R 2 C:REKET 6/C: F—XEHOE | 3=12°

C:gnlpedr e —{HEiLE

HEHRE RS
2 AR
H—fEfvE L -
74K gEEE
[Fl—lE i -

C:

R o A (] 2
fif o
HHHE T R
HIfFE - [liE
30 JEng 2
FAHEE (MY
T —R ERX

oA/ @R
180 i » B ="K
L 270 £ ZR0Y
e 360 [ 41
B PN YR
RT3 ks
7E1% 360 £ [RIE

MEHESRER ERE4X-
fifEst ) o
C: [Ei%e 8 K (it
EREEERE
/E\ ) o

D c4 (HETERSS 0 D s 12 (fAE T —|D : 4 (MhRTHESS - (D12 (MET—& ) -
A T 40| &) e WA ET 4 8| B
J& o SRBEIE 4 ) o BT 2 90 f& » SRIRMEIE|D : 90*4=360 ° fifLL »
B 2 D : —{[fl 90 EHE 4)e 360/ 30=12
: ik Logo —#% » 3 {30 E A Bt 2
BA{E 90 fEH - Kt 4#3=12- |D : gt —(H1ETT

& iR —{Etses
ANEGEBEET
9 & 4 X Ber
EEHRIERY 5 -

E 4 (T —& > |E: 12 (T —|E:5 (MfHT—TF - |E:9 (MET—g >
HEWBURAEE &) REEMEE|  EEEAEE
frTFrJEE) ) - B 2 fE > {EEIES) - fEEZ9) o
Bt 2 E: 90/30=3° Kt » | Bt ? B fIEE 2

([ KEHRER N EHm|  4%3=12- E:. ... T HE - |E: ... TP HEE -
SRR - A MRS AMAEL | R > WIS EEER
JEiH 360 & - (Kt 7& Logo i/ NE4R|  AJUAE Logo )
360/4=12 g 2 INESSRIE 2

E:4- E: ... A 5H0E -
Bt 2

E : [KIEA1RF# A
RT 90 F{1 FD 60
B/ EPAN= -1: [ 7E|
GHmEM LT -
TRAT > BRANS 2
# A 2

E:. 4.0
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HEFREER +—4=#

& 12 WiHERRISEREER

PR RE R SRS fiRE 1 FHHE 2

( problem-solving strategy ) HH— H— H— H—

135 52 S/ AT E

245

4.7 A8 G e 1 ER AL

5.5 ]

0
0
3 fiews o i 3
1
2
2

6.90 A&

THERER
( ex. 90+90+90+90=360; 360/90=4; 1 1 3 2
4*%90=360: 360/30=12: 90/3=3: 3*4=12)

LB 5 4 3 2

15 ~ itk

— R R AR

RZ7e—E0hEE ( Au, Horton, & Ryba, 1987; Clements & Gullo, 1984;
Missiuna, Hunter, Kemp, & Hyslop, 1987; Swan, 1989; Swan & Black, 1988 ) —{[
fia i ] Logo #ERFRG TR AL E - Hrh AL S IARENTEEREE) ~ 3RIHs -
srilaTam ~ BEE - TIERK (B0) FEF - AWIFEIREH T L8 - fFFek R
RUTEREAEIER (immediate feedback ) Logo 3RE% T » ARSI %E
HREET » FLEHS A B g S R AR B 2 » (B ER B (e R A7 B [18% ( limited
feedback ) ] Logo IRIF T » (EHERE EITIRR A IEE -

ZHH52EL Simmons B2 Cope (1997 ) fURFZEIRMAHAVEERLE: » —fHRE
IER (VNSRIFREE) (1 Logo IR » B—HHHAIRIRHINIENEEE (B \BkiE )
iJ Logo 315 » Bx RHUARIEEITER A Fe s — SRS AT Logo #Ea%
#f > 1M Simmons B2 Cope (1997 ) HI@2MAHITEIEAEREZNAY) Logo #2270 F »
EHREEETREAEE - B ERER - EE g e RS s
TERRURTEIRERE » {H I EaA8EaR ( trial-and-error ) AUERETRIE - IR/ EHHY
Rl ¢ FRIGISZENEI8E > f TR (22 28 R AR 4 T ik B MR A REARORE ST o
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A A~ FI1EE (2004) M LOGO IR E R T A A /R AR R ARSI E

Rtk - b MRORSR RS - FRAISLENEI e E B2 e B i A B e utie: - (HAZAE:
B » BT VA2 B R AR MR e 2

TEAHRSEH » HUBHTHI AR HIEE—E 3 HIRHERT AT (35 ) Wit E
BRftioR s o 1E A RTEi R & SRR ERRAEIE D T BERIR L AR
BhERE BRSBTS - (BT —ERTERR - REERAY Logo EEIREE
HERET S R RA 2 AR E R A B R T/ IE R B 2 SRl A
Logo 3RY3 » EREFJRITELT -

BT EEIBRRAE AT e 5 B 58— AR M BB » A SEI R Ei R AR S i
FIEHE (3% 6) EF—IERIR - RS - At LU AR A -
3% 6 HUMEETEUBTAN - #— (SZRNEI B/ REVERTBERRGT ) HURE(IREARE
SR — o IRl > AHFSERR R — LB E PR HIAURIRE » thitié Logo EREIR
SRR AT ENEIEE - ATRE ETHRER E R A Kt e - HEINEET
HIFETRE - FEIHY » Logo BUERTTRV/HAIZ 8L » 71 R AE Logo #fET » REG AR
BN E BRI ke R RERE T HIBA BN R -

St e

—EEfF52E (Cope & Simmons, 1991, 1994; Hillel, Kieran, & Gurtner, 1989;
Olive, 1991; Simmons & Cope, 1993, 1997 ) gH} » B#E{FIFHH] Logo Z2EIRIE
o S O gEE [ (feedback-driven ) ~ EFA$E#R ( trial-and-error ) HYJEEH
g - MR EERII T B E R o AHFEmiH DA fe xR
TREEIL T PRI R - M — B S8 EER (trial-and-error ) ]
SRS R (HRAE (PRSI ANl e/ FEAE R ERUEEE 720 ) RO E [EIRR D
{5 FH LA ORI » RE R RN ERIRERTEFASER ( trial-and-error ) FREE o

fH—E23 T3 Right / Left Turn f55 1 » TIVEREEV NS BISELE = AT
fefg 751 - R fArTE A E R SEFR (trial-and-error ) BIREES T H73E =L

(increment and look )o {341 2% I-—1l& E 15 A4 AT /2 S22 B A RT( Right Turn )
190 » A ref@HittA - tH— 2R AG T (HHIREILA T 19 &

4):
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HEREENR  +=%=#

pd (pendown) 1t350 rt5 cg (clear graphic)  rt 150
fd 60 rt 120 rt 10 fd 60 rt 40
rt 10 rt 20 rt 1 rt 200 fd 60
rt 350 5 fd 60 1t 200

S5 - AR R RV NRAALE - AERE R - HE B AT
FRTF5 T > DRIBEAAFI (6 FR A B At $E3R ( wial-and-error )  HURERS I EEHEL | ( repeat
from the start ) o $+3f F5AIRIRE - E2EE ARIEHATE -

Bl— HAT 12 @EES

pd ( pen down ) rt 160 rt 180
fd 60 seth 0 seth 0
rt 150 t 170 rt 190
seth O ( set heading to north ) seth 0 fd 60

BI— HET 20 @EiES

pd ( pen down ) cg cg cg cg

fd 60 fd 60 fd 60 fd 60 fd 60
t 210 rt 20 rt 350 rt 180 rt 190
fd 60 fd 60 fd 60 fd 60 fd 60

e LImATERHET - A HIEREASR G seth 0 (set heading to north )
it Mgl (clear graphic) FifEtE 1T » EHTENIBIEMRER - LUFHRERG
HIIEA © RIEE > ASHFZENANFR Simmons B2 Cope (1997) f#SH » B H
R LT N B R AR A 2 [ 6 > BERIE AT > SRS & & et e s

( trial-and-error ) [JSRIEARRIIRE  FRAHINZ ANl 6 mT LIBL BhEs s (2% - (HEv:
BEL 1SR {5 P A SRR ARG, © BEESR IR B S50 P B AR SSRGS » AT
BCASERER > SN T TS A R eI -

Cope Bt Simmons (1994 ) it - [KIF5E2EE K A B A SERTRNE -
I FERERERRGE IR SR E - MBI « RAWFeAlRs - 2
TEIER Y Logo RIFT » IR RELE » W% A HAERRGISZENEI 84T Logo
RIEHES -

AbfrFe iRt e R AR - R8BI H—
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MAL ~ 148 E (2004) MM LOGO IR H B P E A A/ kBRI B R RS Z YR

ELEETE A/ e R R P (O PR (Y45 T B B 72 5 » IR ERE 203 T
HIER sy - mH—BARBE DA — - SERRAUAEREL Cope B Simmons (1994 ) HIRHFSE
ok * TE TS o FEAMIRIRFTE T - B AERHLANEIEER) Logo BRI - fT
[ FAATE 8 H BHBELLAE IR HY Logo BREErPE/D o (HEF AR - B8
Ji VB2 B RS BAEMMIRURTE 2 - SHI% » EREEHIRkaE (R 7)
HEPR A ER B S A/ il 3 A BRI SR 7 2 » R ERE KRG TR S
t—HIBAR AR — » HUATEEER - R RO BER R IE R 22 B
YR B EEAE IR T Logo JUSEH » WHREEARRATING - JUH - BEf I
B A PRRITEE K IR SOLO BB MBI M (£ 10) »
B —EE A 62.5% A EI IR /@K (Extended Abstract) » {HfH —AIH
A 20% AEEIREEX - BE L O KEHRE (55%) EEE=EX
(Multistructural ) o [RIE - FERGIEVERUBERRGEH/IEERU BT 2 EL T » BB
A7 BEl R EEASERR ( trial-and-error ) HURCER - RSB BHEREE FE A 30T I
PR ETRERIEIREST ©

— ’:,)
= @a}‘\

—ARE » FAHER B A B RTRE I - BIRNTR RS A - M H enE
{£ Logo HUMSERZIIEIEHIRE o f ' I HISRIE (RS ft/ it B AR — (&S
A o ilfiffk Logo Ff/ NG il —Hk et - fiufHRA St S m IR ATERS - Wil
e S 90 JEF » 5 & HE e RS Bk B B TR o KT » B FEREA - K
H RIS E SRR [ IR BRI LA MR E SEE] 360 [ figi# ( whole turn )
HItE e K BEHEE (e.g.: 360/90, 90+90+90+90=360 ) o AIRE K F £ e MR i B
$if Logo FEAUHEER » Bafth (M5 REAIEiNE) FIF—hs - RIRAE OE
T IETE BRI -
FAH E2 B A DR [ 2558 — MRS - R — (LR (hPRGE T T el e
ISR 38 (HER R RS FIRM IS 30 B - (BRSNS HE T A LE RIS
Bl EFENE AR S R R SO ] B i 30 2 RIS (0 L » i
SRR AT o M MILERERE] - AR AR A R —(E 71 - NE AT
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