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Detection of Random Correction in the ‘SHAKYQO’-Style

Learning of Computer Programming

Ikuro Ego™, Shinji Uchida™, Hideaki Uwano™, Yu Ohno™3, Kazuhisa Kawai™
*1 National Institute of Technology, Nara College, Faculty of Advanced Engineering
*2 National Institute of Technology, Nara College, Department of Information Engineering
*3 ZOHO Japan Corporation
*4 Toyohashi University of Technology, Department of Computer Science and Engineering

"SHAKYO'-Style learning of computer novice is one of the learning methods for programming
beginners. This method is the learning of computer programming by mimicking input according to
sample programs, running them and ensuring their outcome. In programming education, it is
improve educational effect to detect student who actions the "random correction". Random
correction is as an action that source code correction without understanding the exercise contents.
Our purpose is to classify the students who is random correction in 'SHAKYOQO'-Style learning on the
Online Judge System(OJS). OJS enable for learners to submit and execute programs online. 0JS
store the past records of code that user submit the server as Snapshot. In this paper, we propose 6

metrics which i1s characteristic of behavior from OJS snapshot and verify the usefulness.
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Study on penmanship learning support method using
stroke information and image processing with a tablet PC.
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Recently, improvements of pen input devices have led to increase the opportunity of writing
operation on digital devices. Beautiful character gives a good impression to others. In our research,
we focus on the beautifulness of not only a character but also sentences. Our system compare a

student’s data with expert’s data using stroke information and image processing.
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Comparative Study of Collaborative Reading in English
with Robot and Tablet Media

Akihiro Kashihara™, Yoshihiro Adachi™
" Graduate School of Informatics and Engineering, The University of Electro-Communications

In collaborative reading in English, Japanese learners often feel reluctant, which could prevent them
from engaging in English communication. We have been addressing the issue how to promote
engagement in collaborative reading with communication robot, and developed a robot partner
system. This paper describes a comparative study whose purpose was to ascertain the effects of the
system in comparison with virtual partner working on tablet media who has the same functions as
the robot partner. The results of the study suggest that the robot partner affords more authentic
communication including eye contact with learners and promotes self-efficacy in collaborative

reading.
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The development of a teacher training program designed for

programming education at elementary schools

Yuki OKADA™, OHironari NOZAKI™, Kyoko UMEDA™, Tetsuro EJIMA™
*1 Aichi University of Education

In this study, we have designed a teacher training program for elementary school programming

education based on the teachers' awareness of issues and training needs. The purpose of this study

was to clarify the effects and improvements of this teacher training program. This training program

was implemented for the undergraduate students who finished the practical training at school. As a

result, it was shown that they were able to resolve the anxiety about the programming education at

elementary school.
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Collaborative Learning linking Individual Learning using

Teaching-aid Robot

lzumi Fuse™, Takafumi Noguchi*, Hidekazu Kajiwara %, Kazunori Chida®, Sakae Inamori™
*1 Hokkaido University, *2 Muroran Institute of Technology,
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In this paper, we propose collaborative learning linking individual learning using a teaching-aid

robot as a better learning method in a group of learners with different programming skills and

levels. According to the learner's questionnaire that was conducted after completing the nine class

lessons, it was confirmed that the learner had an increased interest in programming regardless of

programming experience.
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Analysis of behaviors by students in cooperative
learning for video lectures (Third report)

Eiji Watanabe*!, Takashi Ozeki*?, Takeshi Kohama*?

x1 Konan University, *2 Fukuyama University, *3 Kindai University

In this report, we discuss the analysis of non-verbal behaviors of students in a cooperative learning. Here, we

adopt the body parts detected by OpenPose as features for behaviors of students. Furthermore, we model

the interactions between students by the multilayered neural networks. Finally, we extract the influence on

the interactions based on the internal representations of the multilayered neural networks.
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Lecture-1 Lecture-2

Student Test Note Test Note
(Before/After) (Before/After)

A 1.33/1.33 1.67 | 2.00/1.67 1.33

B 3.67/1.00 2.67 4.00/1.00 1.67

C 3.67/2.00  3.00 | 3.33/2.67 1.33

D 3.33/3.33 2.33 1.67/4.00 2.33

Ave. 3.00/1.92 2.42 2.75/2.34 1.67
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FkEIZ, M5 (b) TBWT, EHEB (“Bbd” ¥
BHH) OBMENEALLTWEZ Wb hr b, HEEMEIZ

BIL T, oneen(t) #0 BT 284, ¥EEBH
F—TNVDOEDIZERLTWB LAY TES. £7-
T p(t) £ 0 VLT DY, FEE-B MO EH
ERTBY, gl () =0, af/h, 5(t) #0 BT 5
Bier, FEEBA —hEM-TWS LHBITE S,

4.3 FBEOHSEBIEIINTZIET I VIHER

RiRFIET IV ((3) N) Ik v EHMOMEEHDE
TV VT R T RoT. £z, (3) A&, K4 ITRURE
JERl=a—F )2y N —=2ZIZRBI L. b, 22T
FALULRER =—2—F )2y b7 — 2 ORGEIRL RO
WMOTHD. (i) FEHEH:P=4, (1) ETV VI KD
F& L =10 [sec], (ili) & URDOEHAE : M =5
(&, £EDH, £HEDOF), (iv) A=Y M,
M=y b, HHEa=y M Lx M x (P+1),
J=10and M x (P +1).

431 ZEEMOMEAEMNZFM T 5 720 Dk

K22, FHEMOMEAH%Z M S 5 72 D fREE
Th?3 Ay, ZRT. 2T, 00 EAT7A FR—FK
DRI DB FH &, “A”, “B”, “C”, “D” 57—
DFDICERTH2FEFEERT. #EHB-1ITBVT, #
BHE-0 OBENEEEDB OFEOEELZZ I TV
(Ag; =3.590) ZERRINTVWS. 512, ¥EHD
FHEDOHEEZZ I TWAIENRINTWVWS., — 1,
#%-2 T, 2TOFREEY, FEEB BL0¥H
HD DEEL, MAZITTVWRIERRINTWVS.,
R 2: Ay i BEOEBEE F BEEOEBEMOBEEER

(a) Lecture-1
k/if 0 A B C D
0 [2.017 2.076 3.590 1.451 2.883
A 2349 1.841 1916 1.513 1.331
B [0.000 1.125 0.801 3.944 0.104
C
D

0.000 3.943 8.144 13.850 0.560

0.000 3.427 4.256 7.664 84.053
(b) Lecture-2

k/if, 0o A B C D
0 [2.629 1.128 2.240 3.908 3.763
A [2.888 0.012 0.010 4.445 1.412
B [0.000 1.181 3.209 1.023 2.830
C
D

1.400 2.493 3.528 0.675 2.260
0.000 2.381 7.937 4.009 3.332
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4.3.2 REEORF
6 12, 3.1 HiTEHR/L -REE z,,(t) DRF
> wmilt) ERT. 2T, m RIPMOBRSE, i 13

HHEOBRDEET. 372, BUROBHAKA X VEE,
[ BHOEHHEDS < OWUARIEE TS
LR T BEOEEESMOEEEERT NG
LRRENT VA,

w““' “ l” i H i “‘ " | Student-D

Student-C

(y

(

Student-B

= Around a table
Student-A
[ In the front of |
a whitelloard
| i

0 100 200 300 400 500 Time [sec]

(a) Lecture-1

I h IN | Student-D

Around a table ]
| Student-C
ihlm.l“ﬂh “ Student-B

W Student-A

In the front of
a whiteboard

0 100 200 300 400 500 Time [sec]

(b) Lecture-2

6: Y wmilt): TTNORBICESTVEEBES &

CRT 4 h = RORIC T > T\ 22 BEDEEICHT 245
M DR

6 (a) IZB\WVT, 180 [sec] 1T, FHH-AMRAT A b
K= RO/ Z 205, REBEOKRI AL L
TWAHZLRINTVD., I 6T, FHE-C BLUF
HH-D ORBEDORMAD, FEE-A BLOEEHEB
cHELT, ®iLTWwa., —4, £2((a) ITBWVT,
FEHE-C BLOEGHED TNT BIE Ay BRER
f (13.850, 84.053) 22 L TW5. L7H->T, FiflE

DRFN D wmi(t) LHRIE Ay OHICHES DB Z 2
MRENTNS.

FRkIZ, 6 (b) IZBWT, (i) [240-405] B & O [450-
470] DXFENZBWT, ZEFH-A D “BR L 2EEL
720, (i) [20-238] B & V' [430-450] DK BWT, #
HHE-C O EAD FEHBELR>TWVWHR I PRI N
TW5. F7z, 240 [sec] \ZBWT, ¥HH-B ORE
DRHNEFHLTED, fho¥EF (CHBLUD) & &
ol WBEZITTWAZENRINT WS,

433 ETFTVVIIIB BN ORE

%312, 3) RTEBLEZET MBI BEHMDOK
BT A A, 2289, F (“R-Hand” B & O
“L-Hand”) DEERRWZ LR RINTVEHEDD,
BRBAERIIE SRV,

K3 Ap: EFUVSICEFBBMUOHE

(a) Lecture-1
m | Neck L-Eye R-Eye L-Hand R-Hand

0.114 5.810 5.452  5.052 6.062
(b) Lecture-2

m | Neck L-Eye R-Eye L-Hand R-Hand
0.570 1.906 1.636  2.430  2.323

5. 9

ARHETIE, 74 MKR=—ReF—TVE2FAL
HEPHEEEZ R LT, FHEOHELZETY &V
T BODFEERE LK. £9, OpenPose ® Iz
LD FPEZOBRPHMOBEEEZRE L, Mt E iz
WAL D EIEMEIZ RO VW REEERHA L. DEIC,
R EMOBGR (FEEAMOMEER) IcHT2ETY
VIO FHERBELEZ. X511, ETMIIBITSAMN
BRICE DWW T FEEH M OBRZ GG 2 72 O 51
Ap; BEO A, 2BAL. BEIC, H5HEFIKT
DaMFERL D, B AL PEEEOTEOET Y v
JIZBLT, MVWHEBES X5 ER L.

SHEOMEE LT, (i) SHEBEOBT & RAH, (i)
FHZEOHFHNAEOFRH, (i) £ =F1C k2 HH¥Y
FEOBREOFAM AR ERE T o NS,

B fR
ARFgEIX, JSPS RIAFZ 19K12261, 19K03095 @ BhEk
237 DTT.
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Analyzing Incorrect Answers of Culculus
Using Mathematics e-Learning system STACK

Y. Nakamura™, S. Higuchi?, K. Yoshitomi'3, Y. Miyazaki™, Y. Ichikawa™®, T. Nakahara™®
*1 Nagoya U., *2 Ryukoku U., *3 Osaka Pref. U., *4 Shizuoka U., *5 NIT Tokyo C.,
*6 Sangensha LLC.

In this paper, we analyze mathematical online quiz data stored in mathematics e-Learning system
STACK. We specifically focused on investigating various types of differentiation of composite
functions. In order to classify incorrect answers, automatic classification was carried out with the
use of the Potential Response Tree that was embedded in STACK. It was shown how the levels of
students’ understandings are identified by classifying incorrect answers. It was also revealed that,
for a differentiation of f(g(x)) of its correct answer f'(g(x)g'(x), with different f(x)’s and g(x)’s on
the whole. The result itself will match the instinct of experienced teachers who have tacit knowledges,

which is helpful for novice teachers on the site to guide students.

F—U— R, AR OMS, STACK
XLz BERZ LIS L VAT BBRTh o 728, BEAAS
I FROEA I, AN SNBERT—F TRV HlIE,

¥ 3w B v 2 7 A (Learning Management
System, LMS) DRI 3%} L, BEERHEREDO—D L
LTAYITA T A PRk En TS, RIRFER AL -
74— Ry I NEEETH Y, TN OB E O
P, FE RUABRFAICE D FEAROEEZEHD
ELTHEH SN TWD. fERIFIERAIEN, ZB0EIR
X, HEAREDFERMERAThH - 7203, I T
HECREH TOMMEL B E LT, AL LTALS
NBAXOBHER A EZARICT 24T 147 A
VAT A HF e T TV AT L) OFIHNREN
DOOHL. ERAI TSN TND Y AT L ELT
1%, STACKG® 2, MATH ON WEB® , Mgbius
Assessment®@, WeBWorK®, Numbas®7z K 232817 &
nb.

RO MBEEAIL, Bml & 72 21BP L O T 6 EE

Lx+ 1P LV WA OHAMBEOR S, EAIR
6(2x +1)* Th D15, B I N7224x2 + 24x + 6 HAR
BN EMTHL LWV BERTIIEETHESD. LA
L, & OGS, REEILAERBEEOMSIZOVWTE
NTWD0b Lt L, 3Q2x +1)2& W) &N
RENT G AL, AR DOIIT DN T3 #E
RTE TN B END. Ledi- T, #3X
RETERD A T A T A TR, RO ERR T 72
Tl AN FAEOMBELHERN T2 2 ENE
I/ oCTL 2. FHAMEICB N TREE BT 2
WL, FHEOHMRELHET L L, £z, LD
KORBE R Lo TIEFIZE T2 &V ) fif 2
D, FAEOHEOEEBREEZMD Z L& RiEx T
AL TIL, WL O OFFEBBEFNZ LT, #¥e
T—=V 7 v AT 5 STACK #{EH L7-REZ 35O
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FEZOWTHRET L. T TIT TR ZRFEIZ LY,
BN DWW TIIHET 52 Z L N TR0, 4
B RA R E S EORES 2 B L T,
STACK ORF v /L« LARL A« J—(PRT)
DIFEFZO W TR 1T D .

2. STACK O#tZE

2.1 REDIERFE

112, STACK T sin*x Z4 208 & Z O
BT DFMOEFBHIRIN TN D, AT
STACK 3% H L T\ 25 =ULet o 2 7 4 Maxima O
HRIZ IV ATT 20, FFTHREMITEHR I LT
KL THER DM TOI, ZORICE—FHmA 2SN 5.
F7z, BIZEMNRIEMNTZ T T, EOFHO X
INTEB R EDTHZEBARRTH D, T RITON
T, REEZRET OB, MEORAUISCTED X
IMBLE, T A — RN T EHEZDNERDD LN
TE, ZHIERT v s LAKRVA YT =L
I THEIIN TN D.

MEORE | MEOF 2 b EFTOA
ROWHEFHEE L.
d
—sin*x =

Frvy

MEORE | MEOT R k&7 701
ROWHEFHE K.

d .4 )
Esm X = 4*sin(x)A3*cos(x)
BRBIEDAAUVIBRERODEED TY :
4 - sin’ x - cos(x)
BRICDBEDRTEONTVWSERIE[X] TF

Frvy

MEORE | MEOT R k&7 70O
ROWHEFEE L.

d .4 )
asm X = 4*sin(x)A3*cos(x)
BRBIEDAAUVIBRIERDEE D TY :
4.sin’ x - cos(x)
BRICDBREDRTEDLNTWBIERKIZ[x] TF

Frvy

Vv L TEL L. ERTY !
T DEEDFFAR: 1.00/1.00

MEORH | MEOFANETFIOA
ROWHETHE K.
d . 4
—sin” x = 4*cos(x)"3

BBICDANUBRIBROEBD TY :

4.cos® x
HRICDBEORTEDONTVWSIERE[x] TT

Frvy

X %2 FERTY.
T DRIEDFRA: 0.00/1.00

MEORH | MEOFR 7701
ROWHEFEE L.

isin4 X = 4*sin(x)A3
dx

BRICDANUVIBRERDEED TT e
4.sin’ x
BRI DBEDRTEONTVWSIERIE[x] TF

Frvy

BAHNICIERTT.
Hifcld, ZARBOWAICOVWTIEEBRLTWRLSTT. 2L, ARBEEDOM
SOF—VIL—ILZEBWHL T EE W,

Z DE(EDFFR: 0.10/1.00

X 1 STACK (= & B fi2& o) L4

22 RTFoov )L LARUR - YI)—

STACK TiZ%, AifiCRMEDOFMIIRT v v
Ve LARY A« ) —(PRT) AL S 5. BRI 72
Bl LTERDEBY THD. ol WOEFRHEZD
FBHIIEND ) —F (FA) BEITRHET 5.

1. Z0)— FiRE L EZ 4sindxcosx & DRE

PINCEMTH D (H) NEMTRY (&) »nE
D InEFHNT 5. BARMIZIE, TRE-IEZE] N
BuThonE kg, BB L - THH
179, b LETHIUIRROSIEIC LY, X
ELTRHlZ#T L, MoBRaI/ — 2tk
%)

2. fREED costx THLIZNEIDEHETH. b
LEOEAI [H72721%, =ARBOMSICS
WTHEHEM LTS LD T, 2721, " Of)%
TIZOVWTERNHLTIIZES . | Eno 7 g
— Ry 7 x2FoRL, #HHRELTO01 REE
5. BDOEE ) —R3IIBD.

3. fRED 4sindx THOIMNEIMEHETSD. b
LEOEAIX [H72721%, =AM
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WCIEEfE L TWD L HTF. 7272, ARk
BoOMWMyDOF =—r b— a2 BNHLTL
SV NI T 4= Ry T ERRL, H R
ELTO01 8E525. AOBAITRENIZO
HELTKRTTS.

B2 Ryl LARUR - VI —DEER

ZDE T, PRTICK Y ED R E TEDTIREDZ
WRFHIAFRETH Y, MEISCTHEYR 7 4 —
NT w7 &BBETZ LIk, PHRIIRSEE25%, H
FHRYALATLE L TOFBALEIESND

23 RENFEDHD PRT DHEH

PRT (370 % ff 8 O Ze iR 723 il & "TREIC T 2 72 01T
BRINTZLOEN, ZEOMENRE O T2HE,
EDOXIMBETHoT=MEEREL, P THEHEST

DR E VS SO ETAND ZEICHISHTE 5.

T, (EMEXE L CEXIIESTLEE, EDLD
RAE R CERICE 0 ERIAET 5 2 & T, %4
DEEBEEFRDLZLICHLORN 5 LN S.
T2 OTARIRFETIE, f(g(x)) DFOARKEK
DGy DREDORRE 3T 21T o 7. IV RIF7-[ET
7 PRT A & Tl Y, 0 PRT Tl
L ENBRWVBREORBEIZ OV T, —Do—D0E
EaRAGICRO EAITOI D257, fx) =
xt, g(x) = ax™ + bx™ + ¢ OEROFAE I DORKE B

K1DEBVTHD. BEDHI L, TREY 17546 2)
DEATNRZNN, TRLEN-T 5558 5] $%<
b, Bix K2 A 7R BE LT, RHEMICHE
AT O BN D T &N, TIRHEN LI 5T 7
STz, ZTOREGEO DI, AR TIE, A
PRT OkFt#1To7-.

W

£ 1fx)=x" gix) =ax™+bx™ +c DBREHLEH

I MBS AT B
1 (IEZ) 32
2 f'(g(x)) 15
3 f'(g' () 8
4 | fl@) 2L =x""omH | 4
5 f'(g' () g(x) 7
6 f'g())g(x) 2

3. RENEDI-HOD PRT DEE

SR DRE R IR DS O DI, STACK 23EEMH
L T\ % Maxima O B# % Bif# L C, PRT &%t
7.

4. BbHYIC

¥ite 7—=v 7 VAT ACTHES NERMTEIC

BOWCHREZDET L LICLY, FAOHEME % HE
ETDHIE, £z, EOXIRBREET-LE > TIERIC
EoloMnE W) REEEN S, FAEOBME O EFH WL
EMDZEERIEAT, RFETIE, WO
MEEFICx LT, BFe 7—=v 7 A7 . STACK
G LI BN EOFIEICOWTHE Lz, BRI
(21X, eAREDOFME 7 0 — RNy 7 DIRIRDTZ
WCBRSNTEZRT Uyl s LARVR < VY —ITB
WC, Maxima O EETLZ & C, HEDOHE
AT 5 2 LR TE, RHHIIRRRE S FE ATREID
AT LEER L. £, STACKIZHE I TWA
[STACK f#Z T OBREZIEH T2 2 &Ik, #
IR ZAT ) Z LN TE .

HEE

AWFZ2 1% JSPS B2 18H01069 OBk #5217~ %
DT
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Utilization of Rubrics in Full On-Demand Style
University-Wide Mathematics Literacy Education

Satoru TAKAGI™, Yasuhiro HAYASHI?, Takeo NIKAMI™®
*1 Global Education Center, Waseda University
*2 Department of Data Science, Faculty of Data Science, Musashino University
*3 Division of Global and Carrier Education, Center for Promotion of Higher Education,
Kogakuin University

Rubrics are useful tools for evaluation of students’ skills which are difficult to grade by examinations.
On the other hand, rubrics are also useful for checking students’ skills at that time by themselves.
Authors have conducted improvement of rubrics for university students major in science and
engineering. In this paper, we show a revised rubric and report the activity of this rubric applying to

the students in the class of full on-demand style mathematics literacy at Waseda University.
XF—U— R =TV v, JMli, 7A T~ REERE, BHRHE, 2FEREE

1. [FLC®HIC Wb LI SND. AT, 2ot rTer
RSB DU BV —7 U v 7 OIFERAFEFICH
WTHRITT 5.

N—TV v 71X, PEROFRERTITFHmA LIC < WIH
H (BlxiX, BE - RBE - RBRE) ©1 206>
— L LTER LTS, ZHIFFAEICE > TZE
NV—7Y w7 OFMICHEYET 5. X601k 5%
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P O REENI Z2AIE I L VD, FEOTEERMEEZ S & T
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2. WMERRIIL—TYwy

RV —T7 Y v i, EEEOTAT 4TI
L7 —F = EXOL—TV v 7 4T, 2016
B, FEFEFOBSICKY, FEEEE DY T LM
DT ARON—TY w7 EER L, FEha Lz (X 1).
Tz 2017 FFEORFRBERSTEE LK,
JER % LT\ —FE N, 7a—F v — MERIC
F2o0V—=71V v 77— FOER L FETIEC DN TE)
FWeZE, 3 A0IEFTEE L TAMIFE T HHE

AR SICB W TH ) TR S W EZ MR L2 N
SLULERDHABZANTHoT-. ERLV—TY
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NZHzBND] HEE RN S THIVUIMT 5
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O #1 | BFFHE

@ | #2 | =KD

@ | #2 | EHEHEIOM

@ | #3 | LEERMGHHE

® | #3 | HHKY

® | #3 | FHESNDOF

@ | #4 | HEHEA - BEoRE

® | #4 |FF (UV24) ERHE

@ | #5 |37 H (/4%) BEREHE
© | #6 | * - EER

@ #7 | WEXRcL D —EEtE
@ | #7 | BRI X Do — B FERGHE

AENE, #40RKbolEBETC1IRIBOL—T7Y ¥
7ELTO~®%, # 70N KkbolzBilE (RikHBR=
BRAl) T2 EBEOL—T ) v s L LTO~@% FEhifi L
7o, 728, O~®iL1[HH & 2[HH TH Uil &
o THED, ZOMOIBEMTLIANED XL HITE
{ELTer 2P EBE PR TELLIICLTWD
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