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Abstract: We propose a new design of an introductory programming course such as CS1 (the first course
of a computer science major, term used in the ACM Computing Curricula). For such courses, which treat
entirely new topics for students, it is essential to motivate them and to retain their attention. One approach
to motivating students is to select practical exercise themes which are familiar to them. However, students’
interest tends to diverge because of the broader application of CS technology. With this background, we
propose “virtual small group classes” (VSCs). In VSCs, students can select and then challenge practical
laboratory programming work from various domain, based on their own interest. One concern about this
approach is variance in their attainment level, which stems from the fact that VSC allows students some
degree of freedom in selecting work. For the sake of solving this problem, we propose MT (Mastery Test)
designed to assure students’ acquiring fundamental knowledge and skills expected in CS1. The attainment of
the mastery test is separated from their grading evaluated in the term examination. Our faculty started to
reconstruct the curriculum of CS1 in 2010. Our experience of VSCs and MT indicates that VSCs efficiently
motivate students and encourage their engagement in programming on one side, while ensuring the minimal
levels of skills required by MT.

Keywords: computer programming education, assessment of learning attainment, introductory program-
ming course
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Table 1 Curriculum of CS1.
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Table 2 Distribution of the score of term examination in 2009.
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Table 3 Courses and contents of Virtual Small Group Class.
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void drawPrecipGraph () {
Canvas.setColor(192, 192, 192);
double[] array = getPrecip();
drawBarGraph (array) ;
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void drawBarGraph (double([] array) {
double x = 50;
int barWidth = 360/array.length ;
for (int i=0;i<array.length;i++) {
Canvas.fillRect(x, 400-arrayl[i]

» m
10 — 100 ,
barWidth, array[i]);
x = x + barWidth;
B o

}

}
double[] getPrecip (){

;‘VJHX | double[] array = new double[12];
array[0] = 142.0;
array[l] = 46.5;
/] W
array[1l1l] = 82.5;

return array;

}

1 Canvas D70/ 716l AFy 73y b

Fig. 1 Program and snapshot from Canvas course.
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Fig. 2 Number of VSC topics that student selected.
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Table 4 Distribution of the score of term examination in 2010.
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Table 5 Distribution of the score of mastery tests in 2011.
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Table 6 Correlation among VSC exercises, MT scores, and the

term examination scores in 2011.
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& GR OB OE S TH A, VSC & GR DIEDH
BOE XL, VSC OBFLAD L Y EWFEED 2 VR
WZDO%RMoTWnAH I EERIET L. VSC & MT1 OHED
=L, VSC ANDOBUY A B TR WAL, 1 EH
D MT OEFETHEBEAF VI DL L FEEPENL T &
IR LTWADS, MT &2 BT % %0 TRAENIZIEZD
B2 EL, RIEEOAF V252 LE2RLTNS
(MTF). F72, 42 fTil~_72 & 512, EHOFTH MT O
AL b o CHMPDEZHB L2 212X, FEERER
TIEARGEN 2 MEZ KIEISHS LTHELTWS, MTF
¢ GROMEDIEEIE, TOEZ ML 23R E W2 A7,
N & EBIE N B TICHN 1%, RARRO LT
DFFAM & 13508 L TRl cE 2 —mZ2HML TV 5.

6. &ham < BIEMZR

6.1 &

2010 4EFE & 2011 4EFEICBWC, Al —¥%EH 25— D HH
WD WTIREEIT 5722 7 T AIBITHHRIZOVWTE
EH4 5. M3, M4I128\T 2010 FEEI2H~N, 2011 41
2B AR HRROTWA DN L1d (41 < 52), R
KREBOMPGENIEN EERLTWE, S5, HEDX
DREWV (1.1>094) 226 d, EEABICIBITLE
BEH B DR TR LTWA I 2R LTWA, £
72, 2011 SEREITHIAERE 12T O LY ML AR & FEER
RO HEOMBREATSDICTTWA Z L 1E, 2011 FEEIC
BWTIE, FAOREICHY MOS0 &) B O
ERT o W EREEZRIE L T 5,

KIZERR B L ORI T T AFN & BT —~ 12 &
LREHEEIY, VB OIS T AIvwis b E R SN
L. FEHOBWEEOPICIZIZE A ST TORMEIZDY
HATZZEID B A, EEHSIILET, BWLNVOFEL K Y
FANSEEL, WEH T T ALID 7 T AED TH#E
BEET AR LT 7205, TNEFEORRELZR 7 T A
DFER LB EEZLONL., — /T, T—<%2%Mt
S, HEONRY - MR Lo L), FEHRN
I L CTAD 74 — KNy 2231052562 &8
VEELWIGEDH Y, F—ZEL LT LR 7 ADHE,
TA L OERH L EOTRPVLETH 5.
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MT (&, FEICE o TIHNRED 72O DR TH % 75,
REEOZIEHDHERD EOEFT CHALE P E RS BT
XLLEIBHEINT VD, FFIIAERE o521, H
FOFGEEEEL, O8N ETRRT S &) WL T
VEBRETE L0, HENLRFEEPITOR T holzl
EZONL, FRICHED, FHEOMT OBEEEZFIHL
T, VHFEDHEP RIS 2R LRV E v ) FI A
WELNZ. B, FHHEHEORPRWREE T T, —&
DRBFER TR TE R VTIIMETH 5. 4%, %
DFETHD MT 12 X 5l 2 fkfEd 5 2 & T, & DO
EZDEAVOBNERADL TETH 5.

6.2 FBAERZE

VSC IZBHE L 72545 & L T, Princeton KEFDIEHRS
BT S L5 General Computer Science *! & vy I —
ADHY, THIIHBOIH 3] T HEEFL L-#ERTH
5. FEICRHES O 2 I AN L #2582 5
TP TENRINDL., 2O XA TOMEIL,
FIRACTlE %  FFAEHER U7 — < IR T,

FHEDOHERIIB W CGEIGEE L BRI 2 F0IE— W TH
D, FRCERORKGREEL BIGUCT B L v FRIDHSE
ENTWE (& z1E, SCHk[4]). VSC o ik 2 il &
DAES I, VSC Tl 1 ADFERN THEE T —~ 7 5 i
IR LT L Z e ATE, »2FD0 T —vidiei
BIHCHEBE L CWd &) HICdh 5.

ML CRl—7 —~<ICMY M ERL L7012, NV —TF
LA DA IO Y 7 FRIOEE 2SS 5
E—IATbNTnwAE, Lol, 328 THRAEZLH IS,
ERE MRS EER SN L WEREAFHO L LT
COWEERCDLZ L IIREETH L. VSC TR D I —
AL RN, LT AEIZHEE iz, HEABRO
ERE L LTw5,

MT ICB#E L72Fp & LT, 5FRFTITDODNTVLE
D#LAZ BT A [5]. ZORYHMATIE, KREOMEDPS
BT A% Web #ERIC X o THEEOI 9 L FERE % 5F
g 5. SOFETE, FRE LABEPEMEE (57—
FR—=R) THAHLENEESLDOMT L8 b, T2, Kif
72T MT 2 & o THREE 72 o 7258 & OB OEE, 3
WAKBRD 2 F )V & 8 B it ic oW TdEm s LT w
e,

T T3 T OMERBE TR 5 SrE0EFICHE
THHEMICBVT, Java OFIHICEER 2 29 2 5FR L
Bk (72 & ZAECHk [6) AR HND. EHL O HAILS
W Java 23BN L CWAEEIE, FIFL T2 AR
Eclipse DFJHIZ LY, #%E, TA PZiEoFEr I —%
FAABL I -2 B30, VSCIZBWTHBET A 7

*I http://www.princeton.edu/ cos126 (£ 2013-07-09)
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FVEMARTVE, T4 VICEAMET T4 Vit
X = XL DMBIABDEEG S Lo 12IZZEDE OTH
DEFT (KRFHTIEFEAND PC B 5K 12 Eclipse % 7' L
AYVAN=NVEATHY A YA M=VEED b T TVIEAT
W), SHICEERDPLOEF LR LEORERENICERE

L7228 5.

YHK [T, ATV MERAIEEA U I I TO
WAEREE \CHAT 2812, 5250172 APL & EOfge %
MAEDLETCIa—F (7947 ba—=F) 2&HRT
HMPEH L Vo 2IEH 2 CS1 GEARIH) 2BV THEE
L, 79 A, AV vy FEERLIEHT LHEZO L D2
Bt s (A TVRAYTF—2ar&ir)) AFIVIIERED
CS2 CTH¥EI L), 77U—FERIBLTNE, EH
Hid, ToOT7Ta—F LI 4EE v TEERIC
MPIC TR EOWMELFE S, ZOBOEETIINS %
THREOMETTTUr I L EELZEEZRDTVS, &
B, KiEgcld, (9. HE&7—%] TrorEL R
AEFHT 525, La— N, $%b5 CEillicBIT5
Bk LTOMHTHY, AV AF Y AAY Y R EF
7V 7 MERIEA OREEIIFIH L 22w,

TUYT T IV TEBFICBWT, (BRI EE A &
W5 XD RBIEREED S EDETF N— Y g v R L 7
Vv, LW EER,O OB I A T ) R SES L
V) BT B (3], [8]. KIS, MIBESET <%
W EBRETHY), FHERPWeb 77V r—varil s
W % EBT 0D AN, EHELDVSC D LI
A UM BHEHICE L TR — v 2 RE L T,

Mastery Test (X, Sili&DSIBEN 2 FIH T X CTHST
AHZLEHMELZDDOTHS., ZOFH:E, Bloom 22
ML 7258481558 (Mastery Learning) 725 —#kt > b
B0 TH A (2], 9. TOTFHER, HLOFHAKH
VaE L7 BE 2 4l o T, R IIC TR COEE HIH L B
TAHILEHNELTWA.

7. BbHYIC

KL T, 7077370 AMEEIZBIT 2N
2 Al (VSC: Virtual Small Group Class) =% L7-.
FHEOBIEOZILICE LY, EROBETHET L L
TEEERE N L&Y, F72, Mastery Test (MT) %3
AT BT ET, HALORE L BIEOE % IS8 L,
ENLHLT AR CTHFEOERE L RIETE 7.
72, MT L, FEOEREZHY IS, FHHE
R L7z, BEEOFFEICBWTIE, L) HHA T
AEBRAENMT A EAREE 2 Y, WY RFFEIITR .

LHOBEIE, MT OEELCEA DI X FOHIETSH 5.
LMS (Learning Management System) ZFIflL72%4 >
AT ANORHZBRH LTS, T/, AFEEZMBOK
HCIEHT 2720 0FLEOMF S LETH 5.
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BEE ARWFIC IR GP [ 5 s L i &
ZEETHEEHOBFEK] X AW HAD—FTH 5.
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RE RE (ExH)

it (05). 1993 4R F-Hufrie &b
FEFTAFT. 2003 44T B R R B
Bh#d%. 2006 4F L BUR B E
%, BUEICES. 545 Gz T
L7285 U & F AR S AR AL i | 2 LR

TR0, HAFEERAA.
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