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A Practical Report on Self-Learning and Analysis of Student Activity
utilizing Programming Education Support Tool pgtracer

MIYUKI MURATA™  NAOKO KATO™
TETSURO KAKESHITA"?

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, pgtracer 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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Figure 2 Programming Education Process utilizing pgtracer.
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13 | break, continue 3 (5)-3 | BAEEHET S
14 | EER 2 (6)-1 | Bmin bR A KD D
15 | AR ER 6)-2 | BB, BEHENOAGEZRD D
16| T 3|7 — b 6)-3 | AGlUZFEEZRD S (else-if)

WTHE L., b oMEORBRERIZE T 5HIE6 1%
10%Thd. /N7 AN, AFEHREOHNL IMERA
T, BEJIC pgtracer 2R L CEM L.

M URMEZ HET 5 2 & ¢, AEERE~OMY A
BWPAEE, /T2 MRRBIZB W TE WS RN D &
SRS L L, FAEOBFERE~DETF =3 D
mEE2R5 & & BT pgtracer O HFEHFRBEA~DEY A%
BHEH ORI T 5.

MREIZ 2EHEL, Yues T A, Ta—Fx— b, FT
FEROEME L b, DEHRAMEITo7Z. HERE T
077 AOBMBIINZ, EEOLHRA T v Ml
077 IV T AL MZONT HRERZITY, REIZARK
FAULE 100 88 UCRHMT 5. HE LZEONFIZLLT
DEY THDH.

(1) 2 SOEbUE L EE, BhE (EHEEY) %
AKLT, ZOEBERERD D, #EFEIL s T2 p
DXFTHET 5.

(2 520FEKEATL, AS LIEHITHHET 250 [*)
EFTTDH. T, printf(*), &2 VWD,

5.2 RAREYERLD A&t

2016 FEDOEEIZL T, 7r 7T 5L FL—RAEDR
PO PRET DRI, AN LVERL D Z &R0
St ZOi, 2017 EFEOFEETIE, FAEOMKE L7F
Aoz oA EZRy, UTFoFbMk. £
HEOBEMEZWAEICT 572012, MBEI S IHWZRE L
7.

1) 1 oDOMEICR T2 RMD O E VR BRETD.
(2 EARMIZT T TT AL FL—ARONTNHIO D
EFD. L, BAHBEE LT, WA ERE L
7RI EZ WL O HET 5.
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(M-1 | MHAIERET

(7M-2 | ArslzEFEERD S (switch)

8)-1 | BI# D72\ for XL

(8)-2 | ¥

(8)-3 | AHLTz, ELBOKEERAZD

Q)1 | *&fEo=RoFR

9)-2 | 11 Bt 19 Bro ik £

9)-3 | BEniZHOWT, 2MERD D

(10)-1 | while & do-while ®j&E

0 UUTOEREMN AT ENE ETICAENTZEED
xR D

EDH% 5 AT 25 ETICAT LI-ADEOEE
RO D

(11)-1 | AN LT oxtiz kb D, 02 A LTobiT
(11)-2 | 10D FEKE AL, EOKOMEE G-I E2RDD
(11)-3 | EOEHEBN AN SN L X R ZHET D
(12)-1 | *&2fE - 72D FTR

(12)-2 | BEOEH 2R L, 1HITRD ETHRYIET

(10)-2

(10)-3

b L—ZEOFIDIZONTIE, BEE LIZWEKED
AL RO ZRE L TWA. 2, AiEOEKEN
b NERB I EERITHIZOTHS. ZNHDOREDIC
DT, SO E L TH T R L.

2016 FJE L [AIRRICEZ D I N —T12 X - C, RIBEIER &
FUVEOTER BT, T a7 7 MIRERNRITH -
7vu s rEHfol. 125 OREICHONT, 1EHT-
D 2~3RTAR2MOMBEEZER L. HELZMED—
BAFE5IORT. £/, REG)-1, MEA12)-1 (K3, X4)
EEOER (6, £T) BT
53 BEEREORH
2017 4FFE1E, pgtracer ~0> = —F B EkES I OF pgtracer Dfif
WHOBBAL, FREN5 oL TC200 T oL L. Z
AUTED, TRTOFEERFREMAIC T —FREREET TX
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# 6 ME((G)-1 o
Table 6 Outline of Question(5)-1

#*= 7 RME@Q2)-1 oz
Table 7 Outline of Question(12)-1

WA P i DB BE 7> 5 08 BHA DA % G5 N * o DR
AN if XOBER P L—RATED A if XEET 2 EL—7 03 ET S
SO OETT (EE) | hLr—2& (5) FED DL (E¥) | 7ur T 5 (5)
2597 ELTETS SEEE
AT BROEEEANLT, GHAWGETS | | | gpay [ | mAn | main o ZERR AL P P main main - main =
(¥ SODOFIF:i5: S00FT, S000FILL L <2007 ; :mum il i IEERANLT, WFOLSRZAREES 7 num i i
main
RE BY250R, AL
‘InLIuﬂE{s;lnh>‘ main 2 ? ICET, *, ANR—ARBLAOESETE main 1 ?
intmain ()¢ man |3 : hiiling 1 47 nisnBa man |2 LI
1 int amount , rap ; (8 ) 48 B D EE e 00N
) TR main |5 woo |2 |2 |EmerEa Laoess " = main 3 5 ? ?
I EELBREOTEOAD |G & |9 " ** main 4 5 1 ?
3 printf (WAZTE" ) main l:| 100 |1 -
. TP ) R " - main |41 5 1 0
5 printf (“R% (T35, _LALy0es"); n IS main 411 5 1 0
& scanf (“%d" &rap ) main l:l |9 ELD PR N 111 s ; )
main
R onE ]
7 if ( amount = 5000 ) { - i = #include < stdio.h > main 41 5 1 1
(et I:l 1000 |1 1890 '
71 total = amount + 500 int main () { i 111 5 1 1
) man | 1 1000 |1 |18%0 |t cetiai- 130m man
8 else { main 12 w00 |1 1880 1 int num ; I ATI{E main 4144 5 1 q
81 total = amount + 200 2 [ li.izlho>45 main 41 5 1 2
.).Eiéf‘%mnﬁ =S main  |411 5 1 2
9 (rsp==11¢ 3 scanf (*%d", &num ) ; main 4111 5 1 2
8.1 total = total + 250 ; e o " S ; ;
}
A B i 4 for (i=[__|ii<=num;i++){ _— aaq 5 1 3
10 total = (int ) ( total * 1.08 ) IHTEERR o= 4111 5 1 3
BB e
I print (¥ (#1330 = _ s6ain” , total ) 41 for (= jenum.j)L main 41 5 1 4
12 turn O o
T a1 g i main 411 5 1 4
4414 printf (" ) -
main  |412 5 1 4
3 ﬁﬁ%(s)-l ! i 4121 5 1 4 =
main I
Figure 3 Question (5)-1 e = min |42 5 1 5
4121 printf ("*")
main |4 5 2 5
}
7. Fiz, P —AROBEEZEMTE RVFAEICTHET , e
main  |411 5 2 0
B, BENCEROELOBRBCHBRBEIC kL — % p— e
A 42 print ( )
KEMNDZ T, ML —AROBE OB LA -7, -
}
72, FRERFREINIC pgtracer ORREICE 0 ML TR & FefR . s i a1 s s s
main  |414 5 5 4
TERRINH ST ! i 412 5 5 4
main
E?gﬁ%@{&%zijﬁ'%t{]&:@% L, HirET Q?BEZE% main  |4121 5 5 4 =
JEDFERZMFONT 7=, EMRITROEEETL L. main 125 8 8
main |5 5 6 5

RS WIRPNIC TR L7203 » T /B DT T 4 — 72000,
54 Pr—F

FHOYH, hHEERE, MIARRBREOF 3R, T
— M&{To7c. 77— MERBIL, (L)pgtracer DFEWFE D
PR, (2) b L —AROBMRE, QMEOHSE, (4K
M OE, (5)1 B0\ FEREICE L EYRER], (6)F 0
fMOFREICE L2 1 B H 7= 0 OFHEE, (T rr T2
VI NOBRREM R ETH D, b L—AROERE A
THOORVMAZFMT H72DIZT 47— FHEHE(2)
L.

6. EE
6.1 RHEDOEETERICETIER

X510, &BEFEREOEYREREZRL TS, 22
TEYWRER L, 1 EOPEERECHEI N 2 B
WL 3 RO EE 2 R~4. 2016 4E£1E 10 [F, 2017
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4 RiE(12)-1
Figure 4 Question (12)-1

T 12 B A FEREE HE L TV 5. 2016 4T R
BTSRRI 38R pgtracer oD [ 2 i B
L LT, HBEIPRIERERET O B S (6) Tl mE T
DEENNTEN, FRUFBRIIAMIZES L, X ToRE
A LER2EIT 1L TH o=, —J5, 2017 FEFEIE, &b
FREROIRNS DR EE O HFEHRE(12)T 80% L, thx
AT DTS D0, 1FEAETIO%EHZTNS.
B 6 1%, 2017 FEDIENRERAZB T LICE L DTZH D
ThHsH. HEEO FAHE, MERNAETF =y 7 LizBAT
H5. boETRAR, ITAMORMERHEL VD, &
GLIT DI TANIODED, INTANOBRMNNRI DL
STWb., T 7 %55 EMRERNRLL IpoT-Di, 2 [H
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Figure 5 Average of the answer ratio of each week.
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Figure 6 Total Number of Answers
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Figure 7 Understanding of Trace Table

m (I TES
HEYEBTETTOAL

DINT A b ERBEGTIMCHD 2 LB 5. FAN
INT AN ROBRIRICH 2 TR LIBT3 5. £ 72,

T A MR O BT OB ITE ) ARV I ENGDD.

FEDNNT A NOHRBROBEANCMERE UL S EEX, BE
BICHE Z Lisho o LHERITX 5.

fRESBIE 2 R T 5 & B PT EWERI D 2 43 LT CIEfig=R
B 0%DIREENL L Rodotz. T O HERE ]
WWEINTWD Z &2 D, RBRICHH X TREBICIIMEY
T, EBEEHERL VWL EEZLND. 2D XD IR
DOEATE, 2016 4EEED 16.4%7)> 5 2017 4EEE 1T 5.6% & I8
LTW5. £/, 2017 EEDOEETIE, FEPTITBNTYH
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# 8 HAFHRBOYIE & G m ke OB Eff R
Table 8 Average of Right Answer Ratio of the First Attempt
and the Attempt with the Highest Score.

2016 42 2017 4EBE
W fife 5 I S 1) TE fi s 62.6 84.6
10 5 ARS8 IE fi S 82.2 99.0
R B 5 D ) 1.50 1.85
R A B Kb B4, HEMIC pgtracer O H

AREICEY MRk T b Blsi T E .

PlbX v, 2017 EEOERE TIT- -8 B oI | #8
MEORYMAERMREED 2L, RENTERICTT S
PN ZREEANICAT D & Vo T TR, FAEOFEERE
B, FEMBR IR 2 EICORNY, FAEOMEITEIN
WEINTEZ }:zfi/\ﬁ)é

# 8 CHFEHEICHE L REE o MR R & Rm s
IEH#@Eﬁ@%%J:Uﬁ@K@&@q:W%T’@‘ 2016 4 1A
BEEN 10% % 2 TV 25 B ERREQ)» O B 2 HE(6)
FETHEMB LT DH. PIEIREROIFLE EMBIZS, KE
15 5B O I IE i =R A3 2016 45 T 19.6%, 2017 HET
144%IFEM ELTWDZ ENSND. T2, ERED
W& R % & 2016 4FFEIE 1.50 [|], 2017 4ERE(L 1.85 [ & IF
FERIZEDOFENGE LN, 72k, 2016 /R, 2017 FE L b

ﬁﬁﬁﬁ_owTGhTiﬁofw&w’G’&WE
Wolz A HFEBEICEY fiTe 2 ENTENE, FEETS
wE%%%H&LT%%@%é%@Dkﬁ_t#ﬁmot
SFD, TOMEEBETLOOTEE LD LG
-7z
62 FL—REBOERIZEHTIER

727 v — NEHQR) N L —AROBEMGEIZDONTD
FERAETRLTOWD., 1EIEOT V77— FEETH 80% DA
DEMETEZLHEELTND ZEND, WEOHENTED
Hivd. RHEORLAREC pgtracer DEWVER hL—AED
MR Z O LI b0, BEOPTTHRL—2REZHAWV
THBIREE Z#1TO 2 &0, 4AED N L —AROBEFIZE
SNoTeZ EN ot e, BEBNTXTU—7(C
Lo TRARLOFHZ LW T, BENFHCHEMENR
L TWDAZAEICHHETEEZ LA TH-T2EEZD.

EIIZNL—RROBEMICHOWNWTOT 7 — MER L FE
HRBoOEE R~ 22T, BIRED TLony & Efif
f%tJ&Fiot<EMT%Tw&me B OEIRE R
B, NFFEHMTE=) & [HEVHETE TR B
%Kﬁ@ﬁ%%%o:&m%ﬁf%é.%@tw,—&%
IR, THfRCE 72 BN FE V&L W BRE 2 B3
BEMRT D LHRTE D, Lo T, FEIRNBOEKITZH
T, HOREOHMIELRIZNTND I EnD, BELEOD
NRICHBEE 52D L) RRETAE LRV EEBEZLND.

BEFFM T, TEo7<BETE TRV EEEL
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# 9 hL— AR L EIRBRAGET O BR
Table 9 Relationship between Understanding of Trace Table
and Examination Score

Ty —h T —2AFKIZ % PR

Hff CEE Lizh) NE | E | A | Y
Loy LHfE T 39 80.3 36 75.6
IEFHR T X2 48 78.3 54 76.0
PR C & 7 30 79.1 30 68.5
HEVHEFTE TR 9 67.0 8 64.5
FoltLHEFTE TR 3 76.0 1 51.0

# 10 RHBEMRE S L B O Btk
Table 10 Difference of Average Exam Scores

fRAE x| AN¥ | RBIPE FARR 7=
(N) (=) (=) ()

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

TEFEOFE RN THEVEECEn) LA LY AE
DV RZ IR >TWD. Zhid TEo=<HEfiF T
TV EEIE LI=2AEOHIZ 92 HET-> TV D RAER
1AWBTDTH DN, T OFAIT ptracer 12 L D ME % 1
MHEE L TWARWED, 7o — MEZEOEHEE NV
LEZLND., FOED, ZOREEBRNTUTOESR S
175, ZOHE, TFok{BHFETE TV LRIZ L
HEOVYSIL67.0 £ D, KoT, b L—AROBMEN
BT E, RS ELSRD I EBSND.

Fiz, BBREGEOEDPTAHMNICHEEDERD 20125
BBRELLRWERE LT t REZTTo72. 22T, R
BRI, 2 BIORBROFEL 2 Hiz. 7o — MERIC
WL, TLonh LBl T % 5, [Fo{HfET
TRV &1 & LT 5 BRBICEME AT, &R
DOBEZIZEMLIZFE 2B EH 3ET 7 — hOFEE
7. ZOWEHRN PR CEz) ITHYT 5 3 Lozt
b — ARDEME T E T2 FARE, 3 RMOFAEE FL—X
KVNEFETETWVARWEARELE Uiz, t BREORR, mil
MEICRBITS p X003 L4220, BEENDLDLLEERD.
UbozZ Ern, N—RAKROBRET BT T IV THET)
DORICITMFNCE R RBERR D LEZXBND.

6.3 FOYFSLOBMREIZEYT HER

# 10 |2, RIEMREER L O 2 SORBROEEELOF
BarT. £10 X0, < ORBEERE L REOR AN
BN ER 0D, FEIEEY — /v pgtracer O RRE % iR
T5HZ LT, FHEMNE A2 EBAREOm IR0
ST EBEZ D, REHO DFAEDFENEY. EETDHF
EIZ14THY, Trr 7 LEHELTWDHOT pgtracer
OREICE D MM ER R T2 EFE LTV AT, 23

(©2019 Information Processing Society of Japan

100 o eoo -.-oo..
e®_ o o
\4 o® ® o
Ha e e 5a v
s ol [l @ ®e
< e o oo...
Tg 60 o ° eae
Br- a ®@eg00 ¢ ®
S )
5 i a0 :
3 ° ') o
S e’ ° .
& 20 ° o o
°
o L
0
0 20 40 60 80 100
EHRBRO TS

8 pgtracer MO VI IEfESR & EHIFER O ¥ m o Bf%
Figure 8 Relationship between the Averages of
pgtracer Right Answer Ratio and Examination Score

BAAIFIZ B W CBEICHRENRWEETH S Ll SN S
TEMBLERENLRATE .

RORE = & O =R1T 80.0~99.2% DOHiPHIZ, H)[EZ B
DOFHIEMRRIT 63.4~98.2% DFEFHIC, AT o qE
I% 63.5~436.5 FOFEMIZ/HAM L TND. 1T&AEDRE
T EMRRN 80%E A2 CW5. £72, 77— Ok
RE2RTH 3METNTTO0WREDFEAENTS 15 &LV
EEZTEBY, FEIZESTRYVMASLTWVWHETH -T2
ZEWRGDD.

SR EMRER DY T0%A 0 O R, FIEE2)-2, FEE(3)-3,
RIRE(10)-3, fHEH(12)-2 THho7-. T b ORIEIT, AT
ERE O P RE S KE V. WO 7 17T A0
HWHETIHHETHY, 7n s L0/ MOITFEEICE S
THELWZ EB050 5. 72, ZTHhSORBEDIFNTIHRE
FT BRI oD R 2 300 £ A& 8 % 7= R, FHRE(8)-1 Th
>7-. [BEEB)-1 1%, for XEHF->THEYH, FL—2AKDOK
W LipgoTWD., RHEO)-1 T, 2EL—7X%H->T
BY, EREIC ML —AROIEHTHLM, Ty 283.0
B ERFMN DN TS, ZNEDBYIRLTO FL—2R
WA LB L LTWAZ ERNgn5.

X 8 Tix, EMRMEN-T2 4 oORE (MEQR)-2, M
RH(3)-3, RIE(10)-3, ME(12)-2) 2o\ T, WIEZBRIFD
BRI OWTEMRB AT & OB Z R LTS, 22
T, EfERONEHIZIE, 4 DOMBET X TITHE LIz3E
1056 AT —2 & H T3,

IS ORIED MR & ERRBREAE I, 032 &
FRVNIEDAHBIN & 1 YR8 T BT & T AR BR AR 12,
0.07 LI L A LNV, Tor—rOBHRIERZRD
L, TRANCEZTHOWRRLEW) EoRZERH D,
BREDMRNFAED BV IEMENRSELNTZEEXBND.
F7z, WIEZER B AHIR A LA OF A D EMERITIE 0%
Z. R, AT A RRRBICHE X T, FBEOMEITE
PN, BEOR L EHENTE 5.

EHIIREFTERE NSO W T, T OO LY AR T
SEEM & EHIERBR R ICI-013 DAOHAENRASNS. 2
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# 11 PIEFRZERE O EZ D 80% LA T O 7y OMRZENR I
Table 11  Answers at the Blanks whose Right Answer Ratio at the First Trial is less than 80%

. . - N Wil | SRR |, i et 1 e
fil el s ERT (CASIES) o %@g A ONORTIIRER. Tl b OIRES 1
(12)-1 if(j< num-i){ 44.7% | 5.8 e i i =
for LD M F- ARAE(23), num(5), 5(5), 4(3), i(3), 3, num+i, num/10, sum-1, =num
@3 44% |43 AR (14), int hour(4), 1, 1 K14 30 43, 90, hour, hour=", int, int<hour>,
BHE 3 printf, sum hour
9)-3 = * 2l withi 76.3% 5.0
® oo 2 within a for ’ Fefi4(16), 1024(3), 10, 2*n, 32, 4, j++, 12, N2, pow*]
(10)-3 Jwhike(cnt_pos < 5)); 76.7% | 4.2 AR (5), cnt_pos==5(3), cnt_pos<6(2), "%d".cnt_neg, break, cnt_pos,
do-while 3¢ cnt_pos>5, cnt_pos>=5, cnt_pos<=5, num<0, num<5, num<8, pos==5
(12)-1 printf("¥n’]); 76.8% | 3.5 -
71 e TRTITI T AR LTI TR TR s 4
for LHOANT AAREE (), (3), ¥n(3), ", ™, "o%d", ", %, %, HAT
L, BEEDO B WEAIZ EERF CRE L EEbo Ty
0% 20% 40% 60% 80%

HEBEZBND. LinL, HELUWHEBETIINEED B WA
THRFMZ T CTRIEAZ M <IZ O 0, EMENE< R L
EZHND. IO OREDIENCHEMRENIE & 2o 7
ML RIRE(5)-1, MIRE(8)-3, MIH(9)-3, [ME(12)-1 THh -
7o, BEEG)-1 ZR< & T _XTORME Y IEERD 80%LL
TThHoT.

F 1L, EERMENAHEDEZR LTS, WThy 7
077 MMIXT 5D TH D . RE(3)-3 & B\ T L
PICEHTORECTH - 2. T b IEMROEWV D X
2 H for XOHIZH D if XOKMEXREZMH>METH -7
ZDZ LMD, REVMHEO T 0 ST MEENFEEICE 5T
LW EDNynodz. ERMBEES)-3 IV T, BHGE
FHOTHEONHHTH O, FEMTZMRE T iEbW)
MEREL LI REER S 5.

WIEEA SR D bR 72 R 2 & e E(12)-1 1o
W, PAEOMRBITEN 2 R LTfE R, CUT ORI 7 iR
BERR BN,

o L, RBRO L RN 945 S L BRI O E
ETHD. B aum R0 ZFH L THTENA T 240
BLTNDD, REBEIIFEMRLTND.

° A 20%, BEANZIZIEML TV D L0000, AT
EBEEAFI LTS, 28 [B1H DO AFITEVFEEREZ 2>
F72t%, 28 num L i 2FIHT 52 L2/ S0V TVn 5.
ZOFAEOTEROFE 5L 805 i TH -7z,

° FA 3L, BUNCEHAE AL, WRIZEE num % F
AT 252 LlidRi5nizbon, i 2FATZ 81
RS TINS, BRI ED BT RhoT-. ZO%E
DORBROIFEI N 725 L THD.

] A A TRBR O A 66.0 A & ERARE DA
ThbH. ZOFAEE, B IEELEINTEEN A%
MORELTEY, M0/ 7 LA2HETE LR
EBEZLND.

&Y, FEOTu T I U THREICL T, FE
MDIEfRZEEBEORBIGENR S D Z BN m0 5.
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Figure 9 Interest and Intrinsic Motivation of the Students

6.4 PEOERICEHTIER

2017 FEFEDOEBETIX, AT n 7T 2 v 7% 5 Wk
REEOBEERTT S0, Trr— MNERICINE
Mo R ZEm L7,

B o7 v r—rofkRErT. T ThbdHd) ik
[Reh D] LREZLEZREOEAY, F1EBOT 47
— R TI2 75.2%, 2@ H TIX76.7%& D LEML, 3EHET
I 682% LA LTWVE., ZhEVIFEAEDFEAT, B
WafFFoCTu I I ZIZMOMATHND Z e G 5.
2 [B H £ TOSBHEHIL, @R%Liff%éﬂstm
KEMENEEND. 3 BIEHTERTLEZDOE, F4AI
TREMBEPHE LI E N0 EELLND.
£, R 12T T I T~0RE L B TR
R, BPEBEOERRE =T, Tu I I0 T~
DBBERLERIZONTIE, FHRBOEZOT v — FOfE
RERLTCWD., %O RRBR AR & OFBIIE 0.24, 224
RABR KA & OB 027 EHOEOHBERALND. %
PRI, T ThH D) EEE L2 FPAEDOFE HD
BbE< 799 8, NEEAER] LEIE LTFEDEY
AT B 64.0 REZDEIT 159 K ThHoT-. HIERN
AR B DL, NEEA LR\ LRI LT R EORE R
DIBIEN. 202 b, FAORKE L E-E~ORY
B, RBROBAOMITITFH O ERERH D LB HNLD.
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£ 12 TUr—bMER 1707 T30 7T 5 BERLER
Table 12  Student Motivation of Programming at each Examination

B AR
FolT r— | WRBROVHA [ HRAN AR | H3lT s — | ROV | 0N A F

7 v hoRE N DL N DA

ETHHD 36 79.9 84.0% 28 76.2 73.0%
BRH D 63 79.8 92.1% 60 75.3 77.1%
EHLHLTHARN 25 73.5 82.8% 28 70.9 58.0%
LR 3 76.0 89.7% 7 60.1 53.1%
FEAERN 2 64.0 42.3% 6 65.2 67.2%

R 13 HBIET 7 — T O] LUTEEE LT 5, BAIDbBERRERIMINEAELY b, BRENSIET

AR L RER DL

Table 13  The Number of Student Answered less than “Rather
Weak” in 3™ Questionnaire and Answering Activity

55 3 [Bl[EIZE % 3 B[ D

NEEA LR [0
7 v — haEl 1[ElH 2[EH 1=l H 2= H
ETHb D 0 1 0 0
2ReH D 1 2 2 2
EHLHTHRN 2 2 4 4
RN 0 0 1 1
EEAERN 3 1 0 0
HIBR P = 67.2% 53.1%
TR 68.0% 65.4%

FHERRRTIE, T6TbHD) LRIELEFADFY

AR DEL 762 &, mbE-72DIE 60.1 BT X
RN EEIE LT FAEDOYEY R Th -T2, BIRNEERE
B L, [0 EEE LIERAEORERNPRHIKL,
BMPM EPERRBROEEZ R L, F3EAE T Ok
W] L RIE LI FAEOFEEROBK TR R b REN-72. 2
OFEFRIT, NF LA LRV LEE LEREDREN K LK
Mo T= B EEBROER L B o TN D,

ZIT, HIMMTr—FT 10000, NEEAL
] EREIELIZZEICHONT, SO EITR- -
FTWIWCHELEH, 2EIBOT V7 — MEREZRL TS,
H3mT NEEALRV] LRELEREDEHIL, #1
HETH NEFEALERN] EEIBFELTED, @HEERAH
TEEMEMTR LN D, REMMEZBET, Yr7 T3
VT SOBEBRRCERDNED o - EHERITTE D

—J7, H3EET [0V EHEELETAEE, 1E
HTIE, —AZRE, [EH5THRV LEZRIZLTE
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