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Abstract: In 2020, COVID-19 enforced all educational practitioners to conduct educational practices in a
fully online environment. In this study, we developed a WebRTC-based software system named “CreCoSpeek”
designed to support communication between TAs (Teaching Assistants) and students, and demonstrated the
system in a virtual introductory programming classroom. The system was designed to enable (1) teachers
can feel the atmosphere of the virtual classroom by looking over at students’ working display, (2) teaching
assistants in the virtual classroom can quickly and efficiently support students’ who need an educational help
through video chat, and (3) students can conduct reciprocal teaching with peers and create group working
sessions with peers. We demonstrated the system in a university introductory programming class, and ap-
proximately 230 1st year grade non-CS university students participated in the virtual classroom. System log
analysis, a questionnaire for the system, and a comparison of an awareness survey between the 2020 virtual
classroom and the 2019 non-virtual classroom were conducted. The results were as follows: (a) teaching
assistants could help average of 1.4 times per one person, and one week, (b) 80% of students answered
were satisfied with the system, (c) awareness survey results showed no significant difference between the two
years. The results indicated that the system could provide the virtual classroom equivalent to the non-virtual
classroom in terms of participants’ communication.

Keywords: programming education, distance learning, computing practice support, WebRTC, TA (teaching
assistant)
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Fig. 1 A collaboration image between students in program-

ming class in 2018 (face to face).
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Fig. 2 The teacher’s view of the “CreCoSpeek” software.
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CreCoSpeek 8.3 Student View (creco: mesh)
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RZHETOIEBEIIH 72> TIFHAM ORATH R E T L 7228,
HWHETIEUTO L) 2R CRETOILER IS5 2 9
LERENTEL I ENGhol.

KRYATLDT AT by TGV AT L ORI %
6 lIRT. T, &k LTHADZ 7 A (FHEMT%
LB BB IERY AT A HAL) 1B LT, SFU room

F1OoMED. 2T, Fov oA VEH] Fyy NER,
BREHEIT, EFHlEIM bR, TA 2 by 74

HIE LTI, 2ROFEDTAZ by FI2onT, ¥
DHE -TADPHEESTLILIChL, $_TEFLTCLE
9 SFU FATIRIERZHETH D, 1 77 A 30 4TI —

FEMESELI Lol LzD o T, 4K 4 DY Mesh
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Fig. 7 The logical design for the video communication func-

tionality.

FROMEIE room 2522 &2 L, #HE, TA XK

DA room 1ZHEHET 5. Tx R L)L, #Ek
50 %4, BEBLD 7 7 ADPLENICHERET 5.

x/zTA@tTﬁKm/xTAwuﬂ%ml%l7

ﬁ?.TAhié%%,7»*77_7~ﬁm¢éETﬁ
S LTI, £HDFEER TA 75§7FEFL oLzt 7&’
# 2 5L, Mesh room Tld 3% Eoga i% i AR
A0 B EDALEN % A DY, SFU room (3%5E LT
Wb, L7z o>T, FFENEHOE TF room 1 b,
call BRRECIE, TA RMOFARLEIIELLTZDOETH
room (CHR T HikEl & oo T\WwWA. SFU OF|H=E1X, A
2 A DEHEE 4], MOTHESLEY IDI/ETKY AT 4
FH LT, H300GBEEOFHETH 7.

5. HEHE

FIFPE KA S TERFES 2020 FEZRIICHE S N7
[Ar¥a—T 14 7B ICTRY AT LD - #H %
Tol, WEOHMEZ» T LOTR 1 IIRT. miilHic4 A
i Scratch & f&E#k L 7953412, JavaScript ZFIH L T
U793y %H25H2a~, 2 OEELBRET
f)%)

RRL TV ASEEBRRIUTOLBY TH 5.

~

o LMY 7Z: Computational Thinking % H 12215 2 & 1 4
PEWAR 707 AOBECREL, HIJTT VT XL %
%L, fufﬁiyﬁéﬁémwf%ﬂ%+ﬁu,ﬁmu
NG S N Nl

o JLHEMY 7 Computational Thinking % fl 72 Computing
DEBENPTEL I L Hohlh) ofMEZ AT ) BY
Iy ¥ a—8 EFH LR TESTHA Y TED LIk
HZ L

\ J
SCHRA RO L, %%%%%%iﬁf%’tﬁ&
WX IZHELZYS, RICERWRZ TS T IV Th
ﬁ%&ﬁéwﬁ,ﬁﬁ%@ﬂﬁﬁﬁféé,

B¥ENBRLATr V2a—VER 2 1RY. BikEsy—+1

NTT T4y 2 ARFIHLEEANS 7075 Lo
AT EFEL, hETIX, HTML % CSS (2 & % Web i
&, #%F5 513 HTML & JavaScript ZflAaabE T, 4
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xR1OEEME
Table 1 The description of the empirical study class.

& 3 PEOZHE (n=241)
Table 3 The students’ computing environment of the empiri-

cal study class.

JOE el B CCHRE R
JOE e S Av¥a—7 4y 7EE (415 ) e = b7y 7 188.8%, TAY kv T 10%
G G ATC Scratch % 4 A EARER oS Windows 68.9%, Mac 29.9%
B EFE | 2304 (1 FAEDAREFHITONS) AT AT | BEANRL GREMICIE 1 4)
T2 ERE [ 5L 90 43X 2 I X 15 tv hT—2 Sl 71%, Mobile WiFi 8.3%, ADSL
EEE- XNl 47 IR, #HHEH4%, TAIS % 6.2%, CATV 2.5%

K2 FENFLATFVa-)b 1% Tho7.

Table 2 The schedule of the empirical study class.

EE | NE

Bl | SRR A
2k | A ERX
53| | Feflorik
4l | BhaEL
50 | AMyfEE

6 | BEC- Bl
o7l | BI%L - RV ME
&8 [0l | HTML ® R

#9m | CSS DR

%10 Hp AR & AR IR 1

# 11 [l | HTML & JavaScript @i
%12 Canvas OFI)H

B3 | sAv—T A=Y ay
5 14 Il | PESHIE 2

15 | T

VI TIT AT Web fEmEER T ANEL R -oTn5,
2020 fEEEIE I T T OREET, $XTOHA - TA - F/E
PHEDPLEBCTRELTITOL TN -+ T4 TOR
EEE AT, BEEE, VTN AL, TR
b % L T CreCoSpeek & i - 72l EH OMATIZ L DT>
7z, BERIGIENC Zoom IZHEA L, 15 0REEEDFOITHE
bEE)T NI A L TITo72%, Web ETOTHF A b &,
YouTube |27 v 7 SN7CHE ZFIH L T 24k, flE
M L) I TERM L 7.
FHEICEDTUTT I v IEERE (FBRE) L L
T, FADEIZHIE L T 2019 FE X WIZETHEALTW
% JavaScript DB B [Pike Place] ZFIH L7:. [Pike
Place] 377 W CEfET S Web 77 r—>a v 54
TOREEETHY, 77 Fh—=nicars 4 v LTHHE
Th., Z—FHPER L7727 7 A VRIBERLEIITRTY T
7R NIBRE I NS, FAE, REOI K-8 %
Fv, #EEA =5 Pike Place I27 72 AL, 70
7IIvTERRITo T,
FHEOSZHERBEICOVWTERENRICT > 7r— MiE%E
1ol ZOfRR 241 B LV EEVDH Y, FRIIFTR 3 DL
BYTHos, HEFEMEH L TWE541348 10%TH o
oo A7 - W AT EFATE LwEAL, B9E5 5T
BHoteh, RIFFEOZOIHEA L7254 D B Y R&AEMIZIE
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FHEIIIRERH P AFEHE LK B OEE OREH b &
T, DAl CreCoSpeek IZF = v 74 ¥ LTWA I &N
K57z, CreCoSpeek DM FojEE e LT, LIF
RN L7z,
~

o Frv I AYHRILIZDFTAZ Ny TN TA ITREENTT.
U - FAEIBEHNOMEH L9, TA »3ET 212131
WALETTOTIHII T S,

o WMHNFIIFHIREIER D FEA. AN BVHDIE, T
AT Ry TIIBPRNTLIZE N,

o Fx vl A UL TA 2 LEFEASRAWEEMD H ) . MiEk
BATD 0, THEETICOREET. /v 2 HEIK LD
LTLZE . TA S OMEEARKEN AT - <4 755 ON 12
%) F9. HIEOBITCTBEA L ZE W,

o HAMTIELTHREICZII2=r—2arLo3<aET. TA
FEHETILA LETOT, AALRTHLIVWERAZE->TWE T
L9,

o MEFLTIZL Ve &id, [WEFLAEWVWT] 743 2% ON IZ
LTBWTLZESWw, B ATEIERTHHEI12E, A ATI0y—
WEAED Z L TRIG L 728w,

o XAUNLBWVA, FTTNBHYVDOANIE, Frv bTHIBLET

-

T = F RO G L A A, 2020 EEOZ#EFED
AL, BEFEETIEIZW 1EEDOZHEELETH L. 2020 £
W, ALV EFETTIN - F T4V TOHERPERIN
TBY, MoRER &TLFAR LR 251
Hiprols, 2O, FENOEBRRAEICIOWT, o
ERE L O, SNV—TT =212V TOLERE
WL TIE, FEE TN - F 254V TOZHEREDO MR
HEOWTHELTWE EHEL oo 72,

6. WER

6.1 FIEEEADRMR

K AFLOR%IE, auFWTcoTar s I v g
DFEE L V) IR S, HEE L EELIT, FAEOR
e L CTRE L EE L LM ET L) A
TN AVENVITRTHERITo72. FD20, KV AT
203 1HHE & 0EADRKA SN2, BT EREE T,
OIS L TE L o/7280, WEKBZIZ L O/ 4HH
Do O HIRIM ORI > TWA. FARLO call Kikg
WEBASANENT-7-0, FETEALOIZ12HHTH 5.
BHLZ42752 127 F7A860%) 2o Tnb
B, 60 ZOERET A7 Ny TERIZO W TIEN oA
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&4 TAIZLBFEND call (K74 #5IC L BHI0) IRIBEE
Table 4 The result for video calling count to students by TAs (Teaching Assistants).

e ZAEOW call %k GAZ L)
FAR HER EW | wd o wh w6 w7 w8 w9  wl0 wll wil2 wl3 wl4 wi5| § T
V—2L41 28 95% 1.48 | 40 56 51 43 34 45 27 33 41 24 31 18 394 394
V=212 29 87% 1.64 | 62 66 39 31 20 47 17 41 46 37 415 415
V—2L 3 28 100% 173 |81 73 59 45 36 50 19 30 58 34 0g  oq | 485 485
N—2 4 29 93% 135 |42 51 53 29 32 40 23 25 37 29 361 36.1
V—L45 28 91% 1.19 | 31 41 41 31 27 32 22 24 33 21 30 13 303 30.3
V—2L4U 6 29 91% 1.22 | 26 43 35 35 32 32 31 30 32 25 321 32.1
V—LT7 27 94% 1.43 | 40 45 40 48 37 37 32 15 30 37 35 " 361 36.1
V—2L 8 28 96% 151 | 50 52 45 38 45 42 36 26 41 31 406 40.6
total 226 93% 1.44 | 372 427 363 300 272 325 207 224 318 238 124 69 3046  38.1
BhdHotzlzH, 1I3HHETIZ1I 2752 % 2200 [V— @
LB EIL, #9304 T1ODOLV—LE W) EHE L7, 40
BN —L121X 2, 34D TA DELE S N7z, RPN I%E
FEL72720, 14HH, 158834 0v—24 (6041 V—
L) OBEHAEIT, WD R ERITRETH - 7.
6.2 fEARMR
CreCoSpeek O FIIRIL L LT, V=LA T&dD TA IZ&
% call IRIBEZE A3k 4 IR T, £ 4 T, EV—20%
A, WS, FHEDPTA »5 call (¥ 7545855 2%E
(B4 226%4)

L7z[a% (B call ml%%) Db 720 OFE, BLUHEITE
D7 T ADEFHEDH call ML 15 BEEE, 1B 720
WEIRLTWA,

HiE#13 CreCoSpeek ~DF = v 7 4 VIR CTEHAI L,
LB O 50% D F = v 7 A VOHER STk &
ELTWwA, BBHRIOKETBLZTBYRIFTHDL. 77
ZHDIESDE b —EDHPIINE o T b, 1IED
D, 1%EH720) OFHHE call 1513 1.44 TH 5. EER
ST ORI Y, BREF Y 7 EEM AR 07 %
RS2 LD TE LD o0 FHELRESEERTE L
WS, BT 2y 2 D720 1 e, ERT 0.5 [IFEE D 3
A= arE)ILNTERLEELZLONS, AD
& DO call [ TlE, JavaScript 7027 3 ¥ FOFE%
THE4A~HE oM, BLUE 128, £ 13 BTOHD S
{, HTML %5 FEETH 555 10 8, 55 11 A%, wikfE
THIVEASIEE T, ST = v 7 D0 1458, 4 155812
B L CTUIHE call MEIIAHXT AR o TV S,

RIS, FHETLOW call MG MAEZE 8 1I/RT. X8
&, Wi 1R THEFLED 4 ~15 8 F TOY call D
GEtERRL, B call R DL VIEIZ S A4 & foh & il
725D TH5LH. FAEIENRET = v 7 22T 058D
HAHID, Bl LenFEETHEAOREL 7T
T\ IL IR 10 IARFE O call 2SULEETH %75, 10 L

*1 5 #TO classroom D Z & T, CreCoSpeek T TA &40
Iar—va VARG B ERT.
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8 FET L DY call NI
Fig. 8 The distribution of numbers of called per student.

ToOFELROND, FEEOMEBEEZRELIZEZA, 5
LT OFAEEITRTREEOZAETH Y, BB I HE
Laholbh bz 6NnAh, 63%DFEDH call AIEAHS
10 [B~20 [AICEF > TEY, LLOFAIK LT, EE
OMEF = v 7 EEBOERIFIETE 2 EBTh 5.
15% D EOPE call [BIAT20 BILLETH Y, S IdRiR
BB L7 EORGEEZ LI LD TE S,

K2, TA S5 EAD 1 call 720 OFFTERFRIZO W
T 3% RXKBETHLLA N T LR 9 IIRT. KF—
ZIZE LTI, 15 RO FAMERICE LTI, M5
MPDONTTNIRI 572bDEZTT—=F 5Bl T
b, 3GKMHBL L, FELAIES hoTw By 75—
TEOKF L o7, 10 G DA ORI EED 9 EIZ &%k
HTND.

6.3 BE7LH— MNDERESE

LRI T, BB EMEFIHAL T, Jurs 73
YT OWT O] - FHREBAE LT o T 5. FAIE,
i MERE T 4 B D Scratch 12X 27055307
R EDORERZ LCB Y, FHEBI 5 E#IZZofk
BRico b EER D, 2019 EEDRETHRA - Fhz
NZENICEAE L2 1EE 1T BOTF— % &, 2020 FED
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R5 HHET VT — MEROFERILE

Table 5 The comparison of questionnaire results between 2019 (face to face) and 2020 (online).

2019 4% (n=171) 2020 £ (n=191)
Har Fr = Rl e =
HRETATT IV IPEETTN? 1.89 2.03 +0.13 1.80  2.15  +0.35%*
Hi1ITATT IV TP ETTH? 250 277 +0.26%% | 2.55 2.86  +0.30%*
TUY T3 IERETIRSGRER TA 10X (EM % 268 321 4053 | 193 248 4054+
LELAER?
TUTG IV TBETIIZIIADONETF LAV
Lisin? 315 315 +0.00 | 298 247 A 0.52%*
(*<.05, **<.01)
(=) HA L D EROFAE L, AEFIE, HMAFALR TV ERE
ﬁz AT & LEHIT & 2. 2020 4R, 2019 4RI B
1200 ‘/‘VC, %Eﬁ, %?‘ﬁk%bi, ﬁ%’:;’éﬁ;ﬁ%htﬁ‘, iﬁi{/\
1000 DOFAEDEALIZOWTIE, AEAEEIA N o7, Th
800 X, 2020 FEFEILIZ L A L DBENT VT A VIRETH DT
o0 ©, 2019 FEIZHNEMA LIS WERETIZO 22 Db 5
iZZ . T, RVATLOEANCLY, miflo7Ta s T 3 v 7 KER
. |- - LB L THEMA LR VBRI TR 22 A ER S
%’%{9 %/Qﬁ b/oﬁ /\w’“u“ /&% /xqﬁ /w& &Vg/ na.
SAEEN SN RS W (707530 FiRETIs TADNEFLAVE

9 1 call &7z OFFEREH i
Fig. 9 The distribution of time per calls.

FETHE - FHRINPNICEE L2 14E4E 191 4D F —
Y x v, AOOBMICH T AMEHERBICELT, 45
D) v — PREICE DERIL72ME % 1205 4 ORI
REE LUTHIRL, Fai - FERo7 v 7 — FOKLEMIEA
ZDWTH T 24T o 72,

FORRER 5 IRT. & (a3 70rsIv s
PERETTH?] 122oWTIE, 2020 FFEE, 2019 FEELE D
2, HA L W HEBROFDE L, ZWkRIFEE TR s T3
VDB LS LI o T WA, 2020 FEE, 2019
FEERICBWT, FHay, FHREDICHFERAIRON LD
7205, FHEMADOBEDOZEALIZ DWW TIE, 2020 4EEED T AT
KEL, 2020 FFFEDIZHEDFD, FENTO T T IV Tk
HEEELLEoNTELR>TWA.

B (SR 7a s Iy IPFETTN?] Ion
TIE, 2020 4EFE, 2019 4EFE L L 12, FHATL D FEOH
, ZHBIFEITOTII VI EFSIELDL I DI
o TWh, 2020 4EFE, 2019 4EEMICBWT, Fal, F
%, FEEANOBHEOEICAHEEZIR SN 7.
W, 2020 4EFEIE TV VT A Y TRERT 12D, FE
BT T IV THRFEIIRDEoTE L TUIAHERE
Thb219EEELEDLL LW EEZHITALIENTES
CHERTED,

EM T7ar T3y rETIREER TA IS X CHM%E
LI L2 ?] 122w TiE, 2020 41, 2019 4EE & 12,

-
—
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L7zh 2 ] 122w Tid, 2019 4EEEIE, FaTL YV HETHE
DS, 2020 FFEEL, FRISEET L L THEIEDMK
V. 2020 fREE, 2019 AREERIIC B VT, HEITIX, AEE
BROENL VA, FHHETIE, AEESAON, FEBAD
Bz s LT, 2020 F£1E 2019 SFEZICHA~, $E
BT oTW5D, ITRHIE, 2020 5 OREECTHAF+
D call FEREZEA L72DDNEP 722 &, BEEEDHH
PARELTWZENERTHLEEZ NS,

6.4 CreCoSpeek [CEAT 374 — bER

2020 FEEOZHEEIH L, KV AT AIZDOWTDOT »
T btEfTol. VAT LARBEEITOWET, T — b
2 EICHHL TIT>» T, [HAEH] & [HoR 2
5332z —var], [BEOHL] IZHLTE, %1
HHOT ¥ — 1~ (GF10:8RE, HREZE 142 1F) 12X 3%
F—FThHbL. [HAEVIIOWT] [ZELTIE, &2
Ho7 7 —1bt (515 8T, n=195) 2L 57—%Th
5. HHEBICELTE, RFOT7 v 7r— 120l LT
W5,
6.4.1 EAXIEH
HEARHEHIZABED) v 71— PRETOEERTH 5.
EAEHOME T, B 10 |IRT

M T CreCoSpeek 12 & AEFEILHED ] 122V, [0
BRI 80% 05 [ ZH/H ), 29 ] ##ERLT
Wh, &), R ZATF2ax2HWI27NV - F2TF74D
BEDBEED, FEIZZITANLN TS E W) T ENE
AbN5,
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10 [CreCoSpeek #:AIHHE | D%

Fig. 10 The questionnaire results for basic software function-

alities.

F 6 lcall ORI, HARITH/ELZ L2 EEH 20 DR
Table 6 The results for the question “Did you cover cameras

to hide your face?”.

I | 11.3%
Wz 88.7%

#H [CreCoSpeek 13ZN G %[5 < Z & I2HFGT 50 12
DWT, MEZEDOK 8% [ ZFIRH L, [FH 9 ]
FRIRLTWA, 2REY, KV 2721201, RIEEED
A CRIRERAL I ENTELEEZONS.

M [ CreCoSpeek (X A2 &7z L NV TH %
OB EIIESTHI] 1ZonT, MEZEDOK 10%0° [
KZHEH], [Z2HHH] 2FRL B, Zhdy, K
VAT A E WL, ZEEL TR EERANCEDE
AR EAT) ZENTETVB L WVW) ZENEZENL.
6.4.2 [BEORZ%23I2=45—3>] "NOBROSH

% Tcall OBRIC, HABEIHEELZ L2 L1EdH 55
DfEREFR 6 \IRT. [MIEFD 88.7%45, [z | %
WLTwa, i, [HORZ 23227 —Yav] %
BEET D EVIRY AT A, KIFEOHMWIZ, REHDF:
EDPBRLTWSE DEEZLNS,

6.4.3 CreCoSpeek IC LB FREDHRICDWVWTDR

% [CreCoSpeek #FIM L, HESLTA DI 2=
r—a yTHIRNE 572283550 OfFEROD bk
bOEBDE o724 >0HE%Z, B 11 1IRT. &b E
BBDL Do 7-01%, R L7z E O FE; - 72
Thb. I, HEEOH 2%HEE L TW5D. Kb
M, [TZENFIOWTOMFEAR ], TEMNEICD
WTORREH 2 S e k2], RS LzZED
Lo 7z] THY, FNENK 26%, #23%, §918%7A%
EELTWa, (3t L2 B Lo 7] ZER L7
HEZDH B, T6%1E [HIE LB OFRHLKI BEh - 7]
EERLTVWE, INH L), RIVATLAZHAWEET
i, JEBICEME CEABMBAMETEL2 L, TA Oxf
IEAEEL < b, HAZWEAKEZEHB L TWZePEZD
ns.
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BENEICO W T ORI - 37
BHERAICOVWTD
REOBEER T LH RS - .
SIS U BEN LMo T . 25
0 50 100 150

A)

11 [CreCoSpeek |2 & ZIZHEDEIZRIZOWT| DR
Fig. 11 The questionnaire results for full-online class’s atmo-

sphere with the software.

0% 20% 40% 60% 80% 100%

CreCoSpeekiZ &%
BZEWIZEBICERD

B ZSRORBRVWEZSRBHOARVN N EE5THRVEEZESES mB<Z585

12 [CreCoSpeek 2L AH 2 AHWVIZDOWT] DR
Fig. 12 The questionnaire results for collaboration between

students with the software.

6.4.4 CreCoSpeek ICLDHAEWIIDVWT DRI
M [CreCoSpeek o -z GV a Lz 122w
T, [FIF L7 %#IRL2mEH 1, ¥ 70%THo7z. Fl
L7238 8100 L C&EAa7-5% M [CreCoSpeek 12 & %%
AEVIIFEFHICERD] GEROY v — FRE) Off%R
X 12 1R, SE¥I 371, R 0.75, TR 4 TH o
720 12 2R L 72\EEIIH 8% TH Y, 4-5 % EINL -
[FIEEEH 65%TH o 7.
6.4.5 BHEROAH
Bho7zHohmT, BN R 0ER7TICEED5H. Pl
i, EMO LT E2BHML WA, P2, #HEE 1xt
1 CHHEL LT, PHAIFHADR—ATERNTEE Z
EEREML TS, P3IE, HE - FAEMOMAEILAEIZL S
I3Ia=F—avd, TurgIvrERIcFELSLTw
HIEERBWMLTWA, P4, (R8T = v 7 H - TL
BINEF % FHEIRT LA, FHEOEENDETOFIF
Lo TWVA I LRI LTWA. P5, P6, PTIE, A
AT LN EFIH L2580 B83EAY, Ao vwiREZ»EhTh
D, BREEZFR T EZRATETWAZ L 2L T
W5, P8I, HEX R TR T2 &S, a3a=r—2ar%k
BELTWAZ LML TWD. PO, TA OHFELLT
e2s, BOBWRELZEMTAZLEZPEL TSI LY
L TWaD, P10, AV AT 4%, ELGORIICE
LTwW/iZeZEHLTwS. P11, V=TT —21C
BT, O arEflioZl, w7 va VIZHED
AoTWVEDEWHHEICT LI LD, BEETHLHZ &R
LTW5,
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3 7 CreCoSpeek DR 2» 721
Table 7 The positive aspects for the software.

& 8 CreCoSpeek O

Table 8 The negative aspects for the software.

Pl | oL HRTEMAFE TH LR T, T v I 1 V%
K THho THOHMBATHICTEE LI

P2 | ZBER TA O L 141 TEAREEDT, [ERICER D
TE, Mo THBL TV RBs2iEMLTb b2 5,
P3 | AfEOWRALA ENDZ & T, $8R% EHMIFEIZE >

’/Cl/‘f:.o

P4 | iEF = v 7 OIEENRONL DT, {FEICEPTLE
LSk

P5 | EBTOZDOYHTHATLLATWD L) BREETHD
n-ze,

P6 | BWESRIRZ FFo TIRFE I AL & L A5k 7z,

P7T | &I A4 YEELHTEIZIEIRY 5 CEDT 57201213
VIEDH D LIRS,

P8 | SR Z LD TEFE LR Th o7

P9 | TASA SAREAFTNVEBITFIGL TL LS o720,
P10 | & 74 YIEIBWTGRET = v 7 OR)H% EIF, &
SINT A NDOBIEH v = v FHIEORRE S 7 LT\
LWV BT, WGV AT AR 5L )R LT,
P11 | §EDS§EE 70— T T — 2 % LT 5 ODSHENIZ 5D
HDDRED 72,

HESOMT, ML b0ER 81T 5. N1IT,
BMOEVIEET = v 72T 5720, MEIZLoob %4
NEZFAE > T ADPBBN L IR TH A2 & &5
LTwWah, N2, 94 7HOBEWIZELZRERTAHICHT:
D, WHEEHTEXL I L IZOWTEENRNEE o Tw»
LI EERMLTCWS, N3 X, MiEz 52 &EMTD
FEERDZ O LWAY AT L DOFREE G L
TWwa, ZHEFAEC, FESEFHTFOEEZRTCII 2
=2 arvrk bl ERrBEHRLTVWLI L RKELTWY
LHEZOLND., NAIL, RY AT 4120, SHIAT5
ThHY, FbNTVRWERENSHL I L2 fHHLTW5.
N5 I, BRIV =TT =7 OBAGIREr->7-2 &
AW EZIINT WS L R L T\wah. N6 1, RFERK
TEHEF N —TRIRET HDO TR, FAEIHEK
TIWV—TEHMD L LH)ITER T 7205, FOEHTI,
MR D e WFEFR DS, BORT E o F%2EL D
HELWZ L 2L CWwWA e EZOND,

7. ER

KYATLARSETIE, IUTHTOHLVERETHE Y
EELGDVHF2ERL TAPSOERZIEL, LELHAE
R AL T ETC, BEHDRBEERE L CHRE L, #9230
BDFEELICEL, 2 3<dH7 )T 1.4 BOERICE
AONBEYVATLRBSETAHI LI TE7. Zoom DT L
A2 7% Mv—24% Remo 7% ED Y AT LAOFMZ1F Tl
COLBWETOEEY - A2 L3 L2 o7
EEZLND., MEDODBRWTAY—EA%RIT) T LN TE
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N1 | %W EHET = v 7 O LRE R

N2 | A OMHEEZEIZHSNTLE ),

N3 | HH oWz TB2 2R 52w THFE (T
A) DREVHZ v,

N4 | KBS T 1B o TW A Do 7280 D5H ) 9 DT,
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