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Programming Test

| 7a754a-¢ | w=m

FOA— FERTLABORKROLEKa,b,cOEEE >

public class Question2_2 {
2| public static void
< g

evt2 Ex b3

}
System.out.println(a);
system.out.println(b);

1 B >~ b ofil
Fig.1 Example of graded hints.
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TS Py, # kN THZ 5.

Pijr = Pj_1 — Pl (2)

1
1+ exp(—ai(0; — bix)) )

*
Pz'jk:

REL, Pho=1, Pjx =0Thbh. ZIT, a 1k
B OB EFTNT A=, by EHEITe Y Mk
PIORENT L EOWMPEL LT LY FSFT X =4, 0,
3FEYE § OBIMENST A— 5 EET. 7L, by >
e > bjk > e > ij,1 '(35)%) 2 L:, K =5,
a; = 1.0,b;1 = 3.0,bi2 = 1.0,b;3 = —1.0,b;a = —3.0
LL74o0ey MAAT HEEIOET 2 A KIGHE
Bop &R+, M2, Mg EomhzrL,
Wk FHOE Y AR EN L SITERE A
P I T 2R Pyx AR, K2 XY, eUb
L (k=0) OHEITE, BODKRCEERIIZLA
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Fig.2 Graded response model for hints.
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X 3 fEko IRT 7V
Fig.3 Conventional IRT model.

M4 fEh<a7 IRT €7V
Fig.4 Hidden Markov IRT model.
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00 ~ N(0,1) (8)
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BRI OFE BRI O AEE SN, FEIIMEDOLTIREAK
EWViw, 0 D& ﬁ& BEASEZ 5 ET V.

(3) LEsHHLickan
ZNFECoOFEEBEIIH R EEL 2T, 0, BRKEL
LETHETI.

(4) LKEL§I/HASW
INFCOFHBRORELZIT DD, 0; OE2EE
EE x5 ET .

REET, RETFTNDOINTG A= FHEEEII OV TN,

6. IEBH/NT X —4RHTE

TEROEPESIEET IV OINT A — & g2, i
2, 22— I TV VEREM 7V T AL EHN
72w 9 % (Marginal Maximum Lilkelihood:
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AIHEEREAME T § 5. MCMC Fi3 35046 %
SDT YT A TINVERCTNT A= 2 HEET 5
FHETHY, FHEa A MIEVD, KD X9 ICE
TNHEHER GG T — 5 Al A1 b A
NT A=y EHTE D (18].

ST, HENTRA—IDELEETNEN G =
{010, - ,051-1}, a = {a1,--- ,ar}, b = {b11, -,
bric_1}, 050 & a; OFHHATE ZIEN g(0;4), mg
EL, by = {bia, b1} ODFEFITAE g(b;) &
£7.

ZOEE, ET—% X G L LT A—%
DREBESAEIUT O L ) 12E£ES.
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I I-L J
[H(g(ai) : g(bi))] {H Hg('?jt)]
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1
Zijk = B}
{0: e DAt

MCMC OFFEDH L, 70y 7{bF7TA - H 7
VYA NORY AN AT 4 VT AEERHAE
HE72FP17], [18] T/¥TF A —FHEE %2479, DTS
FIE%E RT.

(1) W, K57 X — & O % FF5A6 5
%5yﬁAt%x7U/7¢é.$ﬁnfi 87
A= OFFGAEENZFINRD L) IZHET 5.

loga; ~ N(0.0,0.2)
6j0 ~ N(0.0,1.0)
0jt ~ N(0jt-1,0)
bi ~ MN(u,X)

p=1{-2.0,-1.0,0.0,1.0,2.0}

S = diag[0.16,0.16, - - - ,0.16]

(2) 05 = {60, - ,0j1-r} ZHBAED/ST X =¥
il 0" \THAFT BIRFEIH q(05 | 0;) ITHE->TH > 7
V7L, UFOFHPERIZES W TRIRT 5.

(65 | 6;")
:min( L(X; | 6;,a’,b") Ht 0 9(0 )71> (10)

L(X; |65, a, b')l_lt 0 9(0 )

FESAIIZ (03'/70'11 L) AHWA. 22T, 1,
& nxn OHEMATHIZET. RIFFETIE, 0 =0.01¢&

Algorithm 1 MCMC algorithm

Given maximun chain length S,burn-in B,interbal E
Initialize MCMC sample A «— ¢
Initialize 6°,a°,b°

1: for s =1 to S do

2 for j € {1.---J} do

3 Sample 6 NN(Ggfl,olI_L)

4 Accept 05 with the probability a(6; | 9;_1)
5: end for

6 forie {1---1} do

7 Samplea ~ N(a’™t, o1)

8: Accept a; with the probabzlzty ala; | ai™ )
9: Sample b ~ N(b;~ Yolg_1)
10: Accept bf- with the probability a(b; | b5~ ")
11: end for
12: if s > B and s%E = 0 then then
13: A — (0°,a°,b%)
14: end if
15: end for

16: return average value of A
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F1 KMEIIBFLL Y MLy MR LTOIESR
Table 1 Number of hints and percentage correct for
each task without hints.

B 1 2 3 4 5 6
vy MK 8 8 8 9 10 11
E&EEG (%) | 60.0 66.7 65.3 46.7 50.6 46.7
B 7 8 9 10 11 12
vy ML 9 8 13 12 12 13
EEEE (%) | 54.7 54.7 50.6 53.7 48.0 80.0
BN 13 14 15 16 17 18
vy b 7 10 11 6 9 8
EAEEG (%) | 81.3 86.7 49.3 94.7 80.0 49.3

5.

(3) /89 A—=%aqa; &£ b; I
T T ET).

(4) PMEMEOFEE% 72 { §7-®12, burn-in Ti%
%Lt@ﬁibm®%/7w@m$¢é.it,aa
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Table 2 Prediction accuracies of the predictive number of hints.

74 Y NI L

delta 1 2 3 4 5 6 7 8 9
0.1 [52.1% 63.4% 65.6% 65.1% 64.3% 64.0% 63.4% 63.2% 63.3%
0.2 | 54.6% 64.2% 65.4% 64.7% 64.2% 63.9% 63.3% 62.8% 62.8%
0.3 | 54.7% 63.1% 65.3% 64.4% 63.5% 63.5% 63.0% 63.1% 62.8%
0.4 |57.1% 63.1% 65.0% 64.3% 63.3% 63.7% 63.0% 62.8% 62.8%
0.5 |55.6% 64.0% 65.0% 64.2% 63.2% 63.1% 63.0% 62.3% 62.2%
delta | 10 11 12 13 14 15 16 17 18 ({€k® IRT)
0.1 [62.9% 62.3% 62.3% 62.0% 61.9% 61.2% 61.3% 60.8% 60.95%
0.2 |62.5% 61.9% 62.3% 61.8% 61.7% 61.0% 61.1% 61.2% 60.95%
0.3 |62.4% 62.1% 61.9% 61.8% 61.5% 61.0% 61.0% 60.7% 60.95%
0.4 |62.2% 61.7% 61.9% 61.8% 61.1% 61.3% 61.1% 60.8% 60.95%
0.5 |62.3% 61.9% 61.8% 61.8% 61.4% 61.2% 61.0% 60.6% 60.95%
# 3 WEILOTWMFH Y ¥ MO TR

Table 3 Prediction accuracies of the predictive number of hints for each task.

PhE 2 A3 fRE4 FE s e AET RES HEo FHE 10

R—EETNV(L=3,6=0.1)| 52.7% 63.9% 46.9% 50.9% 68.8% 55.7% 62.7% 48.3% 57.2%
TEkD IRT 7V 34.2% 60.3% 46.3% 45.4% 64.8% 52.8% 52.7% 46.7% 56.0%

DA 38.7% 30.7%  9.3% 1.3% 1.3% 8.0%  8.0%  0.0% 0.0%

PR 11 R 12 PR 13 B 14 FEE 15 BRE 16 A 17 BRE 18 Y

R’EETNV(L=3,6=0.1) | 49.3% 79.7% 83.5% 87.6% 50.5% 96.0% 91.6% 69.2% 65.6%
fERD IRT EF NV 40.2% 67.0% 83.0% 87.6% 49.7% 85.3% 90.7% 69.0% 60.3%

DA 0.0%  0.0% 1.3% 0.0%  0.0% 0.0% 2.7% 1.3% 5.7%
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Table 4 Estimated characteristic parameters of hints.

RO IRT £7 )V

il i | ag bio bi1 biz biz bia bis bis bir bis big bito  binn biiz  biis
1 1.20| 1.83 1.10 0.58 0.37 —0.12 —0.45 —0.95 —1.36 —2.46

2 1.06 | 2.02 1.46 0.71 0.37 0.06 —0.56 —1.28 —1.51 —2.21

3 1.18 | 1.68 1.02 0.45 0.31 0.14 —0.38 —1.00 —1.22 —2.24

4 0.97| 2.25 1.34 0.68 0.49 0.16 —-0.22 —-0.69 —1.13 —1.34 —-2.10

5 1.03 | 2.08 1.39 1.10 0.76 0.47 —-0.07 —-0.18 —-0.52 —1.01 —1.51 —-2.30

6 1.31| 1.69 1.06 0.83 0.56 0.34 0.04 —-0.15 —0.54 —0.80 —1.00 —1.82 —2.16

7 1.00| 1.86 1.49 0.96 0.63 0.54 —-0.24 —-0.57 —1.25 —1.66 —2.23

8 1.13 ] 1.75 0.93 0.64 0.39 0.08 —0.24 —0.60 —1.60 —2.38

9 1.16 | 2.16 1.40 1.09 0.90 0.66 0.37 0.28 —-0.01 -0.43 —-0.93 —1.11 —1.47 —-1.72 —2.31
10 0.91| 1.79 1.30 1.14 0.83 0.58 0.46 0.07 —-0.18 —-0.30 —0.74 —1.27 —1.79 —2.29

11 0.84 | 2.14 1.65 1.06 0.81 0.52 0.30 0.19 —-0.03 —-0.24 —1.02 —1.40 —1.71 —2.22

12 1.40 | 1.42 0.92 0.84 0.74 0.60 0.31 0.12 —-0.27 —-0.47 —-0.69 —0.88 —1.63 —1.89 —2.26
13 1.36 | 1.18 0.72 0.48 0.14 —-0.29 —-0.81 —1.46 —1.93

14 1.57 | 1.06 0.74 0.56 0.42 0.23 —-0.03 —-0.26 —0.74 —1.29 —1.56 —2.14

15 1.19 | 2.09 0.87 0.73 1.02 0.55 0.54 0.12 —-0.22 —-0.47 —-0.89 —1.50 —2.29

16 1.51| 0.71 0.44 0.24 —0.09 —0.84 —1.45 —2.07 0.00

17 1.49| 0.94 0.76 0.60 0.34 0.14 —-0.34 —-0.62 —-0.96 —1.65 —2.20

18 0.99 | 1.50 1.14 0.79 0.35 —0.18 —0.33 —0.79 —1.26 —2.49

RET7V (L=3,6=0.1)

E i bio bi1 bi2 bis bia bis big bi7 big big bito bi11 bi12 bi13
1 1.14 ] 1.14 0.58 0.21 0.05 —-0.33 —0.58 —1.04 —1.39 —247

2 1.29 | 0.97 0.56 —0.02 —0.25 —0.46 —0.93 —1.52 —1.65 —2.31

3 1.73| 0.45 —-0.04 —-0.44 —-0.46 —0.50 —0.85 —1.30 —1.36 —2.56

4 1.26 | 1.13 0.41 -0.08 —0.17 —0.38 —0.64 —1.00 —1.28 —1.37 —1.90

5 1.31| 1.00 0.50 0.32 0.11 —-0.06 —0.43 —0.47 —0.71 —1.08 —1.55 —2.35

6 1.84 | 0.46 0.01 -0.12 —-0.29 —-0.42 —-0.57 —0.61 —0.85 —0.92 —1.00 —1.89 —2.06

7 1.28 | 0.80 0.57 0.17 —-0.05 —0.08 —0.70 —0.93 —1.52 —1.82 —2.25

8 1.47| 0.57 —-0.05 —-0.21 —-0.31 —0.45 —0.60 —0.76 —1.65 —2.39

9 1.50 | 1.01 0.44 0.22 0.10 —-0.05 —-0.23 —-0.26 —0.45 —-0.79 —1.26 —1.33 —1.66 —1.76 —2.33
10 1.16 | 0.76 0.43 0.35 0.18 0.06 0.02 —-0.20 —-0.36 —0.39 —0.74 —1.26 —1.78 —2.31

11 1.00| 1.24 0.86 0.38 0.22 0.03 -0.09 -0.12 —-0.26 —0.40 —1.19 —1.51 —-1.74 —2.24

12 2.11| 0.22 -0.16 —-0.18 —-0.21 —-0.24 -0.39 —-0.43 —-0.65 —0.72 —0.79 —0.87 —1.74 —1.88 —2.07
13 2.12| 0.03 —-0.30 —-0.41 —-0.57 —0.77 —1.08 —1.54 —1.69

14 2.78 | —0.06 —0.28 —0.38 —0.42 —-0.47 —-0.53 —0.59 —0.88 —1.29 —1.45 —1.96

15 1.60 | 1.02 0.39 0.13 0.30 0.09 -0.15 —-0.45 —-0.66 —0.77 —1.07 —1.57 —2.23

16 2.59| —-0.43 —-0.65 —0.71 —-0.80 —1.31 —1.52 —1.75

17 2.22 | -0.06 —0.18 —0.27 —0.40 —-0.48 —-0.79 —0.94 —1.16 —1.87 —2.31

18 1.01| 0.96 0.69 0.43 0.09 —-0.32 —-0.46 —0.87 —1.31 —2.52
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Table 5 Over estimation rates and under estimation rates of the predictive num-
ber of hints.

ALE 2 FRE3 R4 EEs e EE7 REs 9 FREE 10

BEETNV extra | 4.1%  6.5%  9.1% 2.7% 2.9% 3.2% 2.9%  6.3% 2.9%
missing | 43.2%  29.6%  44.0% 46.4% 28.3% 41.1% 34.4% 455% 39.9%

WD IRT ET7)V | extra | 29.3% 15.1%  8.7%  13.7% 14.1% 83% 18.3% 15.5% 7.5%
missing | 30.1%  25.1%  45.9% 41.3% 19.7% 39.3% 29.2% 37.6% 37.9%

11 B 12 PR 13 AR 14 B 15 PE 16 AR 17 B 18 R

BEETNV extra | 3.5% 2.9%  0.1% 0.5%  4.8% 1.1% 1.9%  3.1% 3.4%
missing | 47.2% 17.3% 16.4% 11.9% 44.7% 2.9%  6.5% 27.7% 31.0%

RO IRT E7V | extra | 21.9% 20.7%  3.3%  4.0%  3.5% 12.9% 2.7%  04% 11.7%
missing | 37.9% 11.9% 13.7%  8.4%  46.8% 2.1%  6.7% 30.5% 27.3%
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Fig.5 Transition of learners’ average estimated abil-
ities.
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public class variable{
public static void main{
int a = 2;
int b = 5;

5
1;
1

1

2

3

4

5 int c
6 int d = 1;
7 a ++;

8 b -=1;

9 c += a;

10 d += a*x2;

11 System.out.printIn(a);
12 System.out.printIn(b);
13 System.out.printIn(c);
14  System.out.printIn(d);
15 3

16 }

B b1IERICHEE LT Or T 3 0 VRO R
2R

Er b2 iEI— F14THSS 6 TH F TEH a, b,
¢, d D% FIR

B b3IAEI-F147ELS T4TH £ TORMETT

HaFoR

B> b 4@ F1ITAPS 817H F TORHME
Fx TR

EX b5 EI— F1ATHD?S 94THE CORTHE S
FxFoR
Erbh6:BEI— F14TEDS 1047H T ToE
k% FR

B MTIREI - N 1ITEHSS 81TH T a, b,
¢, d D% FIR
EXb8IFREI—-F1/TA2S 104TH £ TEH a,
b, ¢, d DIE% FR

Z42IE while JL—7

DT O — FETHED, Z¥a, b, ¢, d DR
%Gz X

1 public class IfWhile{

2 public static void main{

3 int a = 1;
4 int b = 8;
5 int ¢ = 1;
6 int d = 3;
7 While(a<3){

90

8 c += a;
9 at+;
10 %}

11 While(b>6){

12 d += a;

13 b—-;

14 %

15  System.out.printIn(c);
16  System.out.printIn(d);
17}

18 }

B b 1iERCEE LSOy T 3 0 SO R
R

Er b2 EI— F1ATHD?S TATH £ TEH a, b,
¢, d D% FIR

B b3 ET—F147HDS while(a < 3) V—
7 1HBED 9FTHE TEH a, b, ¢, d D% TR

B b4 #EI—-F147HDS while(a < 3) V—
T2 HHD TITHE TE M a, b, ¢, d D% FR

B b5 EIT— F1ATHDS while(a < 3) )V —
T 2HBD 9ITH £ TEH a, b, ¢, d DIEZEIR
EXbh6:FEI—F 17D S while(a < 3) IV —
7 3MED TITHE T a, b, ¢, d DL FR
EXMTIEI-F1IATE,S 1147H £ TLH a,
b, ¢, d OfE % FR

E b8 HET— F147HD 5 while(b > 6) b —
71D 1347H £ TZ ¥ a, b, ¢, d DIEZEFR
EXb9:#REI—F1ATHDS while(b > 6) )V —
T2 HHD 11 1TH £ TZ % a, b, ¢, d D% FIR
B bh10:fEEI— F 14TH DS while(b > 6) b —
7T 2B D 1347H £ TEH a, b, ¢, d DfE % FIR

for V—7
PUTOMED — FETIED, Z¥a, b, ¢, d DR
TAHEHR X
1 public class ForRoop{

2 public static void main{

3 int a = 3;

4 int i;

5 for(i=1;i<6;i++){
6 if (i/2==1){

7 a x= 2;

8 }Yelse if(a>10){



WX TAFIv s TRARX Y FOODENRY V2T IRT EF IV

9 break;

10 X

11 3}

12 System.out.printIn(a);
13 }

14}

Er b1 HENCEE LU s T 3 O
R

B h2IEI—- N 1ATH2 S 517H £ TE % a, b,
¢, d DIEZEFIR

EXF3IHEI - F1IATHDS for V=7 1HH®D
TATH T TZH a, b, ¢, d D% FR

b4 EI—-F1TH2S for V=7 1HHOD
1147H T % a, b, ¢, d DIEZ FR
Ebh5IHHEI—-F1IATHDS for V=72 HHD
547H T TZH a, b, ¢, d Dl % FR

Er b6 FET— FLATHSS for V=7 2 HHD
TATHEC&Ha, b, ¢, d D% ER
EXh7TIHEI-F1IATHL?S for V=7 2B
1147HF T%&% a, b, ¢, d DIEE FR
EXh7IHEI - FUATHDS for V=7 3HHD
54TH T TZH a, b, ¢, d D% FR
Eh8IMEI—- N 14TH2S for V=7 3HHOD
TATH ETZH a, b, ¢, d D% FR
Eb9IEEEIT— FILATHSS for V=7 3ABD
114TH £ TZ% a, b, ¢, d DI E TR
Erh10:#EHI— F1iTH2S for V—7 4HH
D 54THEFTEH a, b, ¢, d Dfiti & FR

B b11:3EI—- F14TE?S for V—7 4 3HH
D TITHETE R a, b, ¢, d D% FR
Erb12: 3 EI—F14TEH»S for V—7 43HH
» 84TH FT% % a, b, ¢, d DIEEFER

Al
DT OME D — FETIED, Z8a, b, ¢, d DR
AR HR X
1 public class Array{
2 public static void main{
3 int[la = {3,5,7};
4 for(int i=0;i<=2;i++){
5 if (alil>6){
6 ali]l = 2;
7 Yelse if(alil<4) {

8 alil = 0;

9 Yelse{

10 alil = 1;

11 }

12 3

13 System.out.printIn(al0]); //al0] =0
14 System.out.printIn(al1]); //al1]l =1
15 System.out.printIn(al2]); //al[2] = 2
16 }

17 }

B b1 HEIZFEE LA TE ST 3 I EOHR
R

B2 - F1TH2S 44T7H T4 a, b,
¢, d DIE% FIR

B2 b3IEEI - F1IATEDS T1THE TEH a, b,
¢, d D% FIR

Er b4 iEI—-F1I4TH?S 91TH £ TE % a, b,
¢, d DIEZEFIR
EXbh5IEI-F1ATH?S 1247H £ TEH a,
b, ¢, d Ofii % FR
Erh6:HEI—-FITH?S for V=7 2B
54TH T TZEH a, b, ¢, d D% FR

EX b7 T FUATEHDS for V=7 28HD
TATH ETZH a, b, ¢, d Dl % FR
EXr8IHEI—F1IATH,?S for V=7 2 HHD
91TH FTE%a, b, c, d DfiE TR

B b9IFEEI— N LATHSS for V=72 HHD
124TH £ TZ&¥ a, b, ¢, d D% TR

Erh10: 8- F14TH2S for V—7 3HH
D 54THE T a, b, ¢, d D% FR

B 11 EI—F1ATE?S for V—7 28H
D THTHETEE a, b, ¢, d D% ER

Erbh12: 3 EHa—F1TH2S for V—7 2HH
D 1141THEFTEH a, b, ¢, d D% FR

B h13 I Ea— F 14TH2 S for —7 238H
D 12417H FTEH a, b, ¢, d D% FR

BA%L - # Vv RIFUH L
DT oO##ET — FETREO, 28 a, b, ¢, d DR
mEE%EZ &
1 public class variableq{
2 static int a = 10;
3 static int b = 20;
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static int c = 30;

4
5
6 public static void main(String[] args){
7 int m;

8 m = average();

9 System.out.printIn( m );

10 }

11 public static void average(){
12 int d;

13 d=(a+b+c)/ 3

14 return d;

15 }

16

B b1 fRCEE LTRSS IV SO
R

Er b2 F1IATHSS 81TH F TEH a, b,
¢, d D% FIR
EXF3IREI-F14TH?S 11 47H £ TO#AME
DFH % R

EX b4 EI-F1I47HD2S 1117H £ TO#AME
D% BN

EXbh5 I EI—-F147HDS 1317H £ TO#AME
DFH % FR
EXb6IFEI— N 14THDS 81THE T4 % a, b,
¢, d D% FIR
EXhTIREI-F1IATHD®S 144T7H £ TEH a,
b, ¢, d D% FR

(T 30 45 3 A 30 HEA, 8 H 25 HE%M,
10 /1 18 HF-HI46R)
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