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Abstract: We have developed a programming education support tool pgtracer for programming beginners.
The tool runs under Moodle and provides fill-in-the-blank questions to students. When a student fills the
blanks and submit the answer, pgtracer automatically evaluates the student’s answer. At the same time, pg-
tracer automatically collects learning log of the students and provides data analysis functions for the collected
log. We assigned homework utilizing pgtracer to the students taking a programming course in 2016 and 2017.
Since we found some problems in our 2016 arrangement, we improved the arrangement in 2017. In this paper,
we report our practice, and clarify relationship between students’ learning behavior and understanding of
programming by analyzing the data collected in 2017. As a result, we found that their understanding of the
trace table related to their programming skill, and that their answering process to reach to a correct answer
depends on their programming skill. Furthermore, we found that the students who continuously did their
homework understand programs better than those who only prepared for the examination in a short term.
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Fig. 1 A fill-in-the-blank question provided by pgtracer.
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Fig. 2 Programming education process utilizing pgtracer.
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Table 1 Lecture plan of fundamental of computer science.

AT % 34
bl 2 S| A
1| arvbEa—Z0iAR 1| 1 &kchis
2 | Bl o£IL 2| 1 &ockd
3| 7a—Fx—1 3| 2 otk
4 | B, A, A 4 | 2 kockds
5 | printf, scanf 5| HRAH
6 | ML S 6 | RA %
7| Sl 7 | Ba%
8 | AT A ERER 8 | B RABR
9 | &k 9 | B9%K
10 | for 10 | BE%L
11 | while 1| Eora—7
12 | do while 12| 774V
13 | break, continue, switch 13 | fdEA
14 | FREEH 14 | MR
15 | BiEIAABR 15 | FHEARRBR

® 2 2016 FREICHE S 3
Table 2 Assignment of the class in 2016.
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Table 3 Questions assigned using pgtracer in 2016 class.
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Table 4 Lecture plan of fundamental of programming I.
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e ENEEKL o7z, 1 EOFHETIE, 3~4 FEOME % %
fEL, 77— 272X EBNE MR L 7.

T/, MU AROHMEMAET L7200, WEIIBWT
BRHOZAZFHHT LB b L — AR EFERRDOEZ V7.

AT 1 L R 60%, FREE 20%, /NT AR 20%TH D,
AERE, KF v S ATHHWREZ e-learning ¥ AT A%
MAvi7z. 2 M ORERD Z I ZFIT, pgtracer & FIV:72 B
HEDO L 006 2 M7 2% Y, MEDO X v 77 v W%
EHWTHEL., o oMEORBEERICBIT 284
X 10%CTH 5. T AN, HFEEHREEO L5 3%
BAT, ZHEPIT pgtracer = FIT L THEfE L 72,
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[ UHEA ET 5 2 LT, HFEEREENOR Y HLAD
BWEAEL, AT A FRHBICBWTEWEES END X
) AA L L, FAOAFEHREENDEF =2 3D
M EEM D& & DI pgtracer D HFEHENOH Y #lA %
FHH ORGEIC KM 5,

SUEE 2 EEL, e T4, Ju—F v — b, EF
ol e &b 12, OERMEZTo72. QR TIE 7
077 AOQRIZINZ, EROARRCA YTy DT
U753V TATANIIONT SERZITV, RICEH
FTHIE 100 & LCEHT A, HELZREONEIILT
DEBNTHAS.

(1) 2 o0Pufi & B, Hhihk (EHF7213865) %
ANTLT, ZOEKIKIEZ RO 5. #Eilidids 72
3 p DXFTIRET 5.

(2)52DFEKE AL, AN LERITTIET 250 [*]
ZFEIRTAH., TIT, printf("*); EHWS,

5.2 FIBEERDAE

2016 FIEDERIZL->T, THTILE L —ZED
FHRDANRAET BRI, FAEPHELVWEEL S T L%
Mofz. TO7H, 2017 FEEDOFEETIE, FAOMKE L
7MH O 7D OAMEREZHY, WToRsdbmirz. £
72, HEOEXZHMEICT 572012, MEZ L ITHW %
gL,

(1) 1 2OMEICBT 2RO DL V7% CRGET 5.
(2) BRI 7T 7T L L b L—AEOWT PO KD
E9 5. 7L, oHBEE LT, AR

ELMEEZ W OPHET S,

ML —ZEORBDIZOWTIE, BEE L2WERED
BRIZHREDFRELTVAE, T, FitOLEA
LN ERBITL-OTHL., TNLHDRMDIZ
DOWTIE, REOHELTH T F LAV,

2016 4EFE L [AARICEZ D 7V — 712Xk - T, FIEEK &
FUOMER T o 7. BIET T 7T MIZENE ISR -
feTu s g AEHosz. 12 M5OFEIZOWT, 1B
D 2~3MCTa32MOMBELIER L. INELMED—
firsR 5 1 RY. 72, BE(5)-1, FE (12)-1 (X 3,
X 4) LzoEHR (R6, RT7) 2/RT

5.3 BFEREDRM

2017 fEFE 1, pgtracer D L — BB & U pgtracer
DFEVHOFIIL, 22N 5 5P L T205ToL L
7o ZHICEY, TRTOPEDMEMNIC L —FEFHEE T
TC&ER., F2, PL—AEKOMAZBRTE LWFE|C
IS 57280, HENTEBOZALOFHCHE MEIC T
L—2AFEMNBI LT, bL—AROWMEOHFEN -+
Moz, F72, ZHERMNIC pgtracer ORFEIZELY HLEr kR
W AR T E 2R H - 72,
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R 5 2017 F£FEIC pgtracer & F WV CTHRAL L 72 H 4278 B

Table 5 Questions assigned using pgtracer in 2017 class.

L

Sl P

(D-1 | BED 2 MRAS

-2 | WwEIREEFET D

()1 | BED 2 MRAS

()2 | HEDOER

Q)1 | BHIDBNLDEDEE

(3)2 | mfEE MEOE S DFHE

(3)3 | OROs %4y, FEMICHLE

@-1 | FHERD D

-2 | BEDZRWATI

43 | XFHNOFRE LI BHT 00 30T % 25 #a

(5)-1 | PAShDOMEE D & RERHADR A & 5

(5)-2 | BA#DZev N if 3L

(5)-3 %%%%%Té

6)-1 | BELLEEBRERD D

(6)-2 | ZE&EK, BN AGEZRD D

6)3 | ANBNZEEZRD D (else-if)

(M-1 | PURIE SR T

72 | ArbNZEERD D (switch)

8)-1 | B3 72\ for 3L

(8)-2 | EHDFn

®)3 | AJ Lz, ELADKERAD

91 | *ZfE-KORR

92 | 11 Bend 19 B uuEFRKoR

9)-3 | B nlcoWT, 22 &2RKDD

(10)-1 | while & do-while D&

(10)2 ouf@iﬁﬁﬁﬁéhéifnkﬁéﬂkiﬁw

xR
(10)-3 E@ﬁ&s@ﬂﬁ?éifﬁkﬁbtﬁ@ﬁ@@ﬁ
R D

A1-1 | AN LB oMtz Rd D, 02 AT LTzbiT

(D2 | 10 HOEKE AN L, EOkOike Ait2KkD D

(A1)-3 | EOBEN AT Sz & EICHK B EHET D

(12)-1 | *&2{ff > =MD R

(12)-2 | BEOFHERL, MR E TR RS

A HAEO AR IEE L, dbETHEER
DL % ?L(M\ F7o. BEMBITROEHETTE LT,
TR EABRPINCER L e Do 725 D XF VT 4 — 1370,

54 72— b

SERAOMM, TR, ARG 3, 7>y —
MEfFo 72 7Y — FEHE, (1) petracer OFEV 70
HREE, (2) b L— AROMBME, (3) FMEOWMSE, (1)
ﬁﬁmm%,m1@@§%“%ﬁ SHEL 7R, (6)
ZOMOFEEIZE L7 1AM D72 ) OFHEER, (7) 70
753V I NOBERRER R ETH D, b L — AROHR
IS 5720 O A& TS 2720187 v 7 — M
B (2) %380l 7.
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nIcL

n—F main mai ‘mai
B AR T, BEOREEAALT SHABEIRTS 57 an
it tal
/8% 1 SO00P3 34+ 500, SO0 L <2007 smount| rap | tof
man |1 7 2
MR % B Y250, MLiEmE
#include < stdio h > mam 2 o g g
intmain ()¢ main 3 ? ? ? L BN 3 et
1 int amount , rap ; 78 148 ‘BEER OEER main |4 ey 2 |®
2 inttotal ; /rerEt &R =L 3 100 (7|7 | EREL L
B SEERREORRD A main [ & LD |0 v
3 printf (WAZHT==") mai [ Jroe |1 |2
4 seanf (“%d", &amount ) — o |1 |
s print (“E# 03511, _LaLe 07t
3 scanf ("%d", &rap ) met l:l oo (1 1500
IEER OIS main l:l 100 |1 1750
T if ( amount < 5000 ) {
main 1000 1 1880
e ——— L]
1 main 11 1000 1 1890 | &&t(Rik) = 15000
8 else main |12 1000 (1 1890
&1 total = amount + 200 ;
t
R omE
s if(rap==1){
a1 total = total + 250 ;
t
A2 TR
10 total = {int ) ( total * 1.08 }
AR Ot
11 printf ( “&&t (Hi2)=_3%dM\n"  total )
12 return 0
3
"y H
3 [ (5)-1
Fig. 3 Question (5)-1.
AFvT TOUI L main main main
N—F> | A7vT vl
IEREANUT, UTOEIB=BREEE num i j
IIZZT, *, AR—AI2BOBSETS main 1 ?
1 (@0 nffsnEs main 2 ? ? ?
il * main |3 5 7 7
I *x main |4 5 1 2
I o main 41 5 1 0
I Qooo main 411 5 1 0
I o wook main 4111 5 1 0
# include < stdio.h > = g B < q
int main () { main (411 5 1 1
1 int num ; /A7 man  |4111 5 1 1
2 [ — L R main |41 5 1 2
(E2sE) man (411 5 1 2
3 scanf (“%d", &num ) ; = oo B a9 &
I=RREETT3 main a1 5 1 3
4 for(i=|;iesnum;it+s){ man |11 5 4 s
1T =
BEE man (4111 5 1 3
41 for(j= j<num;j++
« . Jestl main |41 5 1 4
414 (i<
@ M man 411 5 1 4
4111 rintf (*
R Y man 412 5 1 4
3 ’
main 4121 5 1 4«
412 alse {
main |42 5 1 5
4121 printf (")
main |4 5 2 5
}
main |41 5 2 0
H
man 411 5 2 0
IRTR RS
man 4111 5 2 0
42 printf ( )
FREE
}
main |41 5 5 4
5 retun 0
man 411 5 5 4
}
man  |412 5 5 4
man  [4121 5 5 4 x
main |42 5 5 5
man |5 5 & 5
Y H
4 RE (12)-1

Fig. 4 Question (12)-1.
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F 6 ME (5)-1 D%
Table 6 Outline of Question (5)-1.

NE P OMEEE D D EHA DA % FHE
W if XOBEWEN R L —ATEX 3

NMDOHET (B¥) | bL—2FK (5)

=7 ME (12)-1 OM%E
Table 7 Outline of Question (12)-1.

N * 2 fd o 72 X O FoR
AHU T EEte 2 EL—7NEIT 5

SRS OBET (E5%) Tu s h (5)

6. EXE

6.1 FEOFBETHICEATIER

513, FHFEEEOTPHHELRLZRLTND., 22
TYHRERL L, 1 HoFFERETCHES N 2 1%
WL 3 MDA OTFE 2R . 2016 4FEEIE 10 [, 2017
FEREIT 12 M EHFEE Y L T b, 2016 £ 4R
MR M, B I FUER T pgtracer O [ % i
P& L7720, %M REERET O B 5 38 (6) % Tl
BT HFED NI, FNLUBEEEHISES L, T
MBEZ WA LR 14 Thor . —TF, 2017 4EFEIR,
S REROR NS D REOHFEHRE (12) T80% L,
BAIZWMA T AMEBIEH BHY, 1FEAETI%ZBAT
W5,

6 1%, 2017 FEDENBEKEZ BT LIZFT L DD
DTHAH. HAMO HFIE, BERREF = v 7 L7zH
Thb. HbETHE, M AMOHMZRHBEL TV 5.
WRET DT TAINIDODD, /N AMOHNNS3IDE
HhoTWwWh, 797k R5EMEBRNPEL oD%, 2
ED/NT A ERBEGECHMTHL 2 L300 5b. FH
A/INT A B RRERIE 2 TR L7 kR T AL T,
INT A N RREROIEF OB IZIY) LA o2 & 3h
B, FED/INT A PRRBOBERICHEE LX) EER,
WERIIREEZ Loz L HENTE S,

FRETEIE % WA 3 5 & R AT ERERT 25 2 73 DU T CIEffREE
D ODDIREN L L ooz, TS DOREHRERERT
WCEBSN TS ZEDE, BRI Z TEBICIIMEE
TN, EBEZMHELTWAEEZONL, 20D L) RiRE
DEEI, 2016 EEED 16.4%H 5 2017 £ 1% 5.6% & B
LCTwa, F72, 2017 SEEDOFEETIE, FEPICBWTD
HE 2 B (b o 7-FA05, BHEMNIZ pgtracer D BFH
AEICH) MO T b Bl T &

DIEX Y, 2017 SEEDOFEETIT - 728 H O I B
SEEOR) MAE IS5 2L, HENTERIITT S
FENT 2RI ICAT D L Vo 7 LA, FAOFHRENE
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0o

(a2}

'S

[N

-

(1) @) () (8) 5) (6) (7) (8) (9) (10) (12) (12)
BREHE
5 AFBIEC L OTREE

Fig. 5 Average of the answer ratio of each week.

0 500 1000 1500

TR 1EE
(1177.8.9)

o EEIRREE
(11/21)

TR F2EER
(12119,20,21)

6 IMEAREH O

Fig. 6 Total number of answers.

® 8 HFHME O & 5 S IR P IR
Table 8 Average of right answer ratio of the first attempt and
the attempt with the highest score.

2016 2017 L
W] 2 B S Y IE iR S 62.6 84.6
e 15 A RSB TE R R 82.2 99.0
fif BRI D ) 1.50 1.85

B, MR SIEL L0, FEOREITEN
WEINTZ EDRGND.

R 8 ICHEME I E L 7 MO 9 [l 324 HE & s
RO IR B X ORE OO 2 /R . 2016 45
IREZDT10% % B2 TV 5 HEEHE (1) 206 B E %
M (6) TTEMNG LT 5. PIEIFFEREOFIIEMERIZ I,
T a5 R O S IE AT 2016 4EFE T 19.6%, 2017 £
T 14A%ITZEMELTWA Z D505, T2, AR
D% A L 2016 4L 1.50 [B], 2017 FE 1T 1.85 [0
CITIZRIGSEORRESE SN, 2B, 2016 £, 2017 4E
BE & D ICRE I OWT ORI T T v, 202
EDD, Vo ABRFEEEICIU) MO 2 EasTE NS,
FHAFEBCIERRY HIEL CHEOME 2V KT 2 &
girotz. oF), ZOMEYEET 00T LS
g hoi.
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6.2 ML—XROEHEICEITHER

X727 7 — MEH (2) ML= AROIFEEIZDOWT
DFERERLTVS, 1RIBOT7 47— FMETH 80% D
DR CEERBELTWAL I EDND, WHEDOREIE
OHND. FHEDFIKBIFIC pgtracer DEVHF R ML — X
KOG ZHER L2 LR, WEOHTIL—2A£%
HWTHPRHE 2479 S 0%, FED L — AROHR
AR 5 T2 2 Dy hrolz. F72, HEIIBVWTIRT T —
712 & o THAERTOHZ D VHITbI, FEHEF IR
PARLTCVEZEIHIETEZZE LA THho/z %
5.

FOYICPML—AEOHEIZONWTOT v — MNERLE
WRBROEEZ /R, 22T, BREO [Lobbh & BHE
T&7] b [Fo/ HETE TRV PEORER % £
B, [IFHEFCE] L [HFVEFTE TR L
FRICHOERZFOZ LIZPETH D, 20720, — %1
AL, [BRECE72] N FE D 2 WERE - Bk S
BEME A LHENTE L. LoT, £ERNEOERITZH
T, HAIREONHELRENTDL LS, 580
NHEICHELG 258 RERELZVWEEZEIONS.

BEMRETIE, [Fo72CHFTE TR ] ERE L
FHREOYEEN [HFVHEFETE ] LRELFED
TFHEE9E EHoTWwS, THE [Fo7-HRTET
W] A& LD 92 HER - TWASED ]
GBI THBED, TONHEIT pgtracer 12X AMET 1
MHOE L TWaWno, 77— Nul&oE-EEI Ry
LEZEND, FORYD, TOREERBROTCUTOERY
T9. 2o, [Fo{BFTETwiwn] LHELL
HEOFE L6705, LoT, bL—AEROHMBH
BV L, RBEBESE L 25 2L h 5.

F 72, B O DTS E B EHTRDL 7201245
WDFE L W EREL tET To 72, 22T, R
B, 2 MoORBEOTFIEE iz, 7 v — PRI
WTUE, [Loph e HRCcE/] %5, [F o7 HET
ETwwn] &1 & LT5BRICHMmELEITy, @bk
DERICERLZE 20 EEIMT 7 — FOFE % v
7o, ZOFEHS [EfFCET] ICHYST 5 3 Lot
N L — ARHDHF T E 2 FERE, 3RMOFAEE ML — R
RHFEFCTE TR VFERLE L, t MEDHKTE, MW
MEIZBITA pfEIZ 003 £, AEENPDHDLENVZ D,
UEnzZ bns, NL—AROBfEETOTT IV FRET)
DORIIIMETMICHEERERSH L L EZObND.

6.3 7OJ7JLDEBREICEHTIER

= 10 |2, MEMEHSB L0 2 DORBEONGEZELOT
¥WaiRd., £10 L0, 2 OMELRE L72FEORT
BENZ EDG 5. FEILEY — ) pgtracer DHE %
AT 5 2 T, FHERAEZ 722 LaslEom Eico
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0% 20% 40% 60% 80% 100%
== |
a2 ||
o0 ||

Lo YEBRETES
BERTES
B(IEAEBRBTETLERN
7 ML —AROHEEE
Fig. 7 Understanding of trace table.

m(TIFEETE
HEYEBETETOHAL

9 L — AROBE L HIRBRE O BR
Table 9 Relationship between understanding of trace table

and examination score.

Tvhr—h IhL—2FKE 7% v i FAER

FfECEE LIzh N | P A | B
Loy LHEfETET 39 80.3 36 75.6
T CE 48 78.3 54 76.0
BT X 7z 30 79.1 30 68.5
HFEVEETE TR 9 67.0 8 64.5
F oL {HFETE TV 3 76.0 1 51.0

10 MR & ARG O B £R

Table 10 Difference of average exam scores.

s x| A | R | ek #
(N) (4) (A1) (£)
x =32 97 79.85 75.34 -4.51
17<=x <32 25 74.76 67.12 -7.64
1<=x<17 7 67.57 61.14 -6.43
x=0 1 92.00 82.00 -10.00

ol EZ L. BERODFEEDHEEIE . %Y
TLHEEFLIATHY, 707 T L658FELTNEDT
pgtracer DRTEICE ) MO LED o7z LFFELTWA 7
O, FZERBIFICBVTT TICHAENEHVFEETH D L
WS NDZENLERNPLRITE S,

MR 2 & ORAHIT 80.0~99.2% DHEEFH 2, ) [A] 52 ERER
DOFHIEfREFL 63.4~98.2% DHH I, HTERER O gL fili
13 63.5~436.5 BOHPFAIZHAM L TWb, TLALORE
T IEMRN; QO% 2R TWDH., T2, 77— Ok
RERTD 3AFTRTTO0RREEDFAEN[H &) L]
EEZTBY, FEIZE S TR HAARTVHETH -2
ZEDVHB.

PYJIEMEERD T0% A MO R, I (2)-2, HE (3)-3
M7 (10)-3, MM (12)-2 TH o7z, ThHOREI, 5
FTEEEEOMIRED KE W, WFhoMED 707540
KBOZTLHETH Y, 707 T LORMDITFEEIC
EoTHLWZ D905, 72, TNOLOMEDIINIC
FRE T LR R O LB 25 300 74 % 8 2 72 EIE, R (8)-1
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® 11 HIEREREOIEE 5D 80% LT Oy DR E KL

Table 11 Answers at the blanks whose right answer ratio at the first trial is less than

80%.
| somsis (e | OFL IR somomermst. ko ommwso
(2-1 ;i?}l%lﬁ% 44.7% >8 RARZ(23), num(5), 5(5), 4(3), i(3), 3, num+i, num/10, sum-1, =num
()3 744% | 4.3 FARE(14), int hour(4), 1, 1 B[ 30 4%, 90, hour, hour=?, int, int<hour>,
BHE printf, sum hour
o Is);t‘gm:,nw; within a for | 76.5% | 30 RARE(16), 1024(3), 10, 2*n, 32, 4, j++, n*2, n*2, pow*j
(10)-3 }whike(fent_pos < 5)); 76.7% | 4.2 RARZ(S), ent_pos==5(3), cnt_pos<6(2), "%d".cnt neg, break, cnt pos,
do-while 3C cnt_pos>5, cnt_pos>=5, cnt_pos<=5, num<0, num<5, num<8§, pos==
12)-1 intf("¥n™)); 76.8% 3.5
(12) gin;;h& SRR (4), ™(3), ¥n(3), ", ", "Yed”, M %o, %, BfT
100 o oos mmse HC b ISR T R < 12 4%, TEMREATE < 4%
- AL EEZSNE. D OMBEO IS HBIREATE £ % -
a3 e B P BRI (5)-1, BB (8)-3, B9 (9)-3, PR (12)-1C
EN 60 ° oqe .
* f ot @ BHo7e. HE (5)-1 2B < L TCOMBECEYIE#E)
g o T SO%LLFTdh - 7.
g8 L e Te £ 1113, FEAESEVHEOERLTVS, Wi
o TS T AT RO TH L. HE (3)-3 FBRVTR
S e o w0 BT BB TH o 7. £ R b EREOK
TS ER T & HHIE, 25 for XOTICH B if LOLEMN AR ) BET

8 pgtracer O IE R & g HiGER O T34 i O BItR
Fig. 8 Relationship between the averages of pgtracer right

answer ratio and examination score.

Thotz. M (8)-11%, for LEW-THBY, PL—AFK
DRED Lo T WD, HE(9)-1 T, 2ENV—-T L%
WoTBY, FMEIZN L —AEORBDTH LA, Thd
283.0 B L HERIAS Do TWA., THEDFRYEL LD b
L— AWM AL LTWAE T EDghb.

X 8 Ti, IEMRIMEA -7 4 DORE (5 (2)-2,
M (3)-3, M (10)-3, M (12)-2) 12DWT, WA EREE
DIEfFEFRIZ OV TEMABEAE L OB E R LTS, 2
ST, EMEEONEHICIE, 4 OORET R TICHE L%
E 105 AOT =7 ZHwT\nb,

NS ORIEO IR &g BRI, 0.32 &
55\ IE DA BE A3 & ) 134 i TR ) & o 0 BUBR OAE 12
1, 0.07 LT EAEHBENR V. Trr— bOBHBEKE
AbE, TENIHEZTHLWERELHEN] & DEEH
b, BEPRVFAED HOVIEFERPEONTZEEZD
N5, F7z, PEZERH AR H RO S 4& O E #3121
0% 75\, T, /T A N RRERICH 2 C, FMEOME
T, FEOA L EHNTE S,

EIGRATFT BRI DOWT, $XTOMED P METT
T & e RBR R I3 —0.13 DB OMEN RSN,
T, RO R WEAIZ EEFE CTRE L &b o T
WnrEEzoH6NA, LoL, #LWHEETIEIRED RV
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Holz. TOZENL, REWHED 7T 7T LR FA
WZEoTH LW & o7z, 72 (3)-312250nT
&, ZEREFRIBOSILD A TH O, FENMT % FET
ML VO RELL 22T REED S 5.

WIANEZE A b K o 727U %2 S RE (12)-1 122
W, FAOMBEATE % MR L7k E, DUT ORIy 72 i
R T,

o A 11X, BRI TAT 4.5 1 & BIREE OF A
Thb. Zfnum X1 ZFH L TP AT Z# D &
LTCWAD, REICIEERL TV,

o FAE2E, WHEMICIZEMLTVEH00, HWdE
A AL Tw5, 28 MIHD AICEVEEZ 2017 72
%, Z¥num & i #FHT LI LIKOVWTWAE, C
DEEDRERDFI 1% 80.5 M TH o7z,

o A, BMICERE AL, RIZEHK num % Fl
M523/ 7000, i 2FHT 52 &1
RO, ERIC-EDEF T otz TO%E
DREEDOFI 505725 HTH 5.

o A A THEROFY 175 66.0 1 L BFEE O E A
Thb., ZOFEZ, Fo2 ELEEDTEEN#%
Lt RLTBY, METO ST L2BETETY
LTWEEZLND,

IhEY, BREoTurs Iy rEBEICL 5T, FE

P2 BEDBIRIENDYH D Z DT H 5.
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K12 7Ur—MER 70753 0 7I2xbd 5 BB ER]

Table 12 Student motivation of programming at each examination.

T4 ) AR
F2ET o — | HBROEE R WRANMRER | F3ETr— | REROEHA IR iR R

Ty hoBE N DLy N DFH
LThHdD 36 79.9 84.0% 28 76.2 73.0%
BRD D 63 79.8 92.1% 60 75.3 77.1%
ELH5THAN 25 73.5 82.8% 28 70.9 58.0%
LR 3 76.0 89.7% 7 60.1 53.1%
FEAERWN 2 64.0 42.3% 6 65.2 67.2%

0% 20% 0% 60% 80% 100% F13 F3MTyr—rT[RRhw] DFE0E L ER L #

BRI

1E8 Table 13 The number of student answered less than “rather

BATHH D (5) mH-0H S (4) m EEETHAGL, (3) M50l (2) mEL AL (1)

X 9 ZA4 Bk EK

Fig. 9 Interest and intrinsic motivation of the students.

6.4 FHEOEMRICEATIER

017 FEEDFEETIE, FEOTO TS I ¥ rxhd 5 Blg
REMREOBEERET A0, Ty r— MHAICINE
R xRz EinL 7.

o7 yr—rofREERT. [LTbHE] 720
[Rd s | L& L¥EQESE, E1MEOT >V r—
N CIE 75.2%, 2METIX 76.7% & A LighiL, 3 MH T
68.2% LA L TWwD, Ihi i ALDFAE, B
o TTU T T IV I HATN S ZEDGh 5.
2 [HH F ToOFHHPL, #REET TTH LAY, 3HHEIE
KAEREEDS G END. SHETHKRTLADWE, #4128 5
THREMENH LR SN2 E 2005,

¥/, ®R121C707 T 3V FAOR L Bk L B
BREGE, HEEREOERIR A RT. 7077 I v 7
DERRLEAICDOWTIE, ZFlBROBERZRDOT v 7 — b Ok
RERL TS, B HEGEREGE & OMBIIE 0.24, 4
FARBERGE & OAEL 0.27 LRV IEOHBELALNS, 4
BRI, [ ThdH b LA L2 EOFED
RbE L 799 8, [1FEAERW] ERIELZFEDTY
BT B 64.0 HEZFDEIT 159 HTH o7z, HHEN
RERERLE, [ITEALT V] LA L7 FAEDMER
BBV, ZOZLns, FAOER L EENOR A
A, REROBREOBNIIFT RS H L LEZHNL.

FAERREBTIR, [ Tdd b LG LAFAEDTY
HRbE 762 B, OEDL-72DI1X60.1 HT [
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weak” in 3rd questionnaire and answering activity.

55 3 [Al[EIE 23 %5 3 [ElEIZE
NELA L2 (R
7 vr—RE 1[EA PACIRE] JQEIRE| 2 [EH
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