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A Proposal for PBL-based Introductory Programming Course:
Designing a Curriculum for General Informatics Education
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Abstract: In modern society, programming has become a part of basic education and should be learned
by everyone. However, there is still no mandatory, universal, higher-education curriculum that includes
programming content. The authors consider that a practical, new curriculum requires not so much having
students being able to code, as having them learn concepts, understand principles, and gain knowledge of
software development projects in order to build a foundation in programming. We propose a curriculum
that includes content required of all people in contemporary society. It is a single-subject, introductory-level
curriculum implemented with PBL for a two-credit, ninety-minute, fifteen-class, university-level course. In
this paper, we introduce the curriculum that we designed and analyze its validity based on data (competency
evaluations, student assignments, final reports, etc.) obtained from the recent practical implementation of
the course at a women’s university in Japan.

Keywords: introductory programming education, PBL (Project-based Learning), general informatics edu-
cation, course design
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Table 1 PBL seven step method.

Opening session — half an hour, in the group

Step 1: Examination of the case. The group gets familiar

with the case material.

Step 2: Identification of the problem. An initial title for the case
is specified.

Step 3: Brainstorming. The students present their
associations and ideas about the problem to find out what is
already known and how does the case relate to the previous
knowledge. The ideas are said aloud and written on self-stick notes,
which are organized on a white board.

Step 4: Sketching of an explanatory model. An initial
version of the explanation for the problem is constructed and most
important concepts and their relations are identified.

Step 5: Establishing the learning goals. Those parts of the explanatory
model that are mysterious, fuzzy, or simply unknown are
identified and the central ones are chosen as learning goals
for the group.

Study period -- one week, each student working independently

Step 6: Independent studying. Each student independently studies to
accomplish a// learning goals. This phase
includes information gathering and usually a
substantial amount of reading (e.g., 50--150 pages).

Closing session -- one to two hours, in the group

Step 7: Discussion about learned material. Equipped with the newly
acquired knowledge, the group reconvenes to discuss the
case. The discussion includes explanation of central
concepts and mechanisms, analysis of the material, and
evaluation of its validity and importance.

SCHR [31] p.127 L DG
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Table 2 15-Lesson class schedule.
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Fig. 3 Sample: Drawing shapes.
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# 3 PBL ORI
Table 3 Disadvantages of PBL.

No. S

FHELHUB L L ORMEET S

2 T7I)TFT=FDLRVIIL L TCT 7 Ty bD
BICEDPEL D

AR & B P E DI R ENEL B
AUIN—DRESIRAFNEIZEIN T F Ty b
BIZENPELD

TRGITIZOVTIE, F1EFEEPRELOTO 27 b
AT, BN OFEICOHSITHAFIZFATEL
WIHETH5 LELINZ LN DY, F—F 2L 5T
EMEEKCSHATH o 7.

WRECHEE L7730 Z7OAFVEHEHL, &)
DTN ERREL [0 XD EMEEL D] 2o
57 0v AT, ERGHT AT LI LN TELLEERTL

1HO70Y 27 PbTIRTEFERZ LIEH LW, 7
OUYxr b~xAY AV MEEHL, MIRAICToY =7k
FETCEDLEI)BEBRIICHFSABEEE 2, £207HH
Do % 3 L7z,

PBL ®EAICK L Tk, & 3 I2H 15 PBL OX
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L it T AL ENH L.
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Table 4 Confirmed items for project sections.
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x5 BEOHMWEEREHE

Table 5 Course aims & course goals.

HaY
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®6 IVETry—iHIOKAEH
Table 6 Basic competency check.

K7 arvEsry—iFHoEhnEH
Table 7 Additional competency check.
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4. REXE

4.1 EERRE
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LMK (12 H 238H) EEAR Y, WUy TE%R
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BEOBREE, Windows T, 7027 J 3 ¥ 755 Ruby
& ImageMagick (Wif$#/RY 7 b)) A4 VA M=V L7272
FOB S R RET, FEOHAT L5732 THHE
TE&2 L), FAREREIfTbRro72. 714 7121
AEMREMA L7z, 18R ERENTOFE D20, Mac
I—HIE, =71 7 & LT Atom 2B /2.

BHEOTFAME, FBIHEAT L (LMS) 2L T
Bifi L, EEORBS O AT AEFH L.

I YT Y=, EBIEESOMENS, RHED 2
FHE 15 ME T 72, ZOMREIZOWTIE, 6 2T, &
L<iER%,

4.2 BEFR: SOJ53I29/5— b

3.2 HiCREFN L7REBLIC e, BT 2 v 78—
6 A CHEE L7z, HEOF-T, ZORMOIEE OFM (7
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x 8 EBERI

Table 8 Course enrollment.

AR | ERRRER | oo EE | A
1 9 5(1) 14(1)
2 1 2 3
3 4 2 6
4 2(1) 1(1) 3(2)

&t 16(1) 10(2) 26(3)

o Z ARSI A S
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A77)ELTHOLOHEMMPHAB LAY v FEHEH
& LTEAR L7z,
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A, AERE LTI, BICT2MATHYMFIFEL L L
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MOz ] R EDRENRD - 7.
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FREEMEEPLE LT To 72, 5 MHPREE, KE
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Vv, 6 mEI, 8, =, A, BHERECAY Y 2B
mL 7.

2 HOMETIE, A HIITETVED, flVWgEET
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TOWY MABREEZ LT L 7-0121F, REDTIEE % i
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B, REDVPLWIEEHBELTCBLT, Ia~v Y FE2HRA
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AR OBIEACEA OEAZLD 7 4 — KNy 751,
[Vobkhdbbhrh)ed T, XAVEETTE] A
LADICHGHEDSHE W EREZ IS A5 5
L7278 77 APEBICHEGRICZ 20057 ZHHD >
72| B EOREDNH - 7.
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def fact_(n)
. for i innx(n-1) ..2

ensyula - A%

IrfllF) |/EE S0 F

if a>

result = a
else

result = b
end

return result
end

&+ 7))L SN Chae
Bl 2 BN WL T—Lid
4 FEONZY

Fig. 4 Sample assignment answers.

TWBED Lo THEAL > TE] ORI F 4T
EEFELNTZ. BEM LI VERIEATY S
A, —HT, BB EN-a— NI, BRHEICTa Y ML
72bDTHo 7.

D zpA & ol L T H R R0 ] 0 38 3R ASTE 2 A s
SlE, EBEHMBROBMRE X LTI LN o THEL T,
[£72, EbNl e ANTHILLATERG] [HL
(TRRTWI%CTHRD 23] 2 EOEEND - 7.

TUY T3y /8= T, 4B HOMR AL ¥ e TR
fREN TRV H o7z, 72, 5, 6HHETIE, XE
DEFOARAE, FRSN205, ZOHT, HifiEs
MEEHI LA FTRRIE L7, TOHIE, B
DTOT 2l M= FCEYELIERA LS, W igs
BWHIZ LY BEDN— N IORITT.

HUY MLA RS 12OV, 5.1 8T, 3L kN5,

4.3 RBEFEE: 70017 b=+

TV b= FTIE, 1 F—244%HEKELT,
6 F—2 %MW L. F—25001%, 7ur 73073
b DRI DR RIZ B ORET- 7 &5 H & o 72 PR
w7 v —b (5 HORER) O 4 D nZIck
DX, HLBHEBETHLHE 1 FEEHEIMTo72 (T0T T LD
BRbOPEEns b, MHIMERIEITLZ L E2EE
L72).

W7 = boIEBRICE, TusTg Iy SoER, 7
W= =7 |ZBET 52 &, FOMDAFIVICET S
ED3THHE DT, 4RKOoACHEE L7,

HF— LD ETER 9 ITRT.

V7 VRBEEPRETLIEICLY, FEOET N—
TavEED, BB AHEROEHA A -V 2R E
BIENTELEERT, WY MARELRET HIIH 7
D, FRIRE 2RO B A — IS B ARIE L, SeE L 72 AE
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T 9 KT — LR &

Table 9 Team configuration and characteristics.

GID | ik

3 4+ 1 4O HRANFEE

FEIBSAE T 2 4 (CFARRAT) + 5550 2 44
1 AEHED A

144 3%+ 34214
1EA1L A+ 3EES S

3 34 (FFENRTE)

O H 0 QW=

5 AANVTY—LDTF =<k
Fig. 5 Nail-Sticker format.

i & FERRICEIRD L CELG L 2 BB 2 1o 7.

Y=y PRROERICRGET A EEREL LA A
W= VO EZRY) B, A A )VT—VEZD PR D7
DO git 7= A= a yERERT S AEE R L7,

B CHFH LA 2EALT, 1 ATLIEREIERT
HOTIE% L, T4 Y EEBEO /=125, -2
THEL, V7 Mo THEOTRICHE > T1 2DOEm s
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TAYV Y FREVRATEREZITHI L, T=A—Ya vk
i THC, flEfEELEHT 52 L2 IREL 2.

AA N =i, FBEPCHEWE L 2REINE S L9,
HEFAZARKOT7+—<v b (A58 2Rl T=
A=y arofA L, BIEEReTgFr—2THIBE
L, 10 a~RETHET 2 L) fRL7.

miE (7 HH) OfFFEICE, BEEohicshvi?2
X, BHEOBEERITo. ZICX Y, BEN L) HFEY
BRYDELVFERLEDEFR=a yPELIZEE -T2

Lol, 70V =7 b= OO 2[E, I2— KD
WETlde <, MO FFA LI2ERLTL T ) A
SNz, FORE, T—rv— R PHEETIE,
TRTOF—LTE 6 IZRT L) %A T AMILDEE
X & 7o/,

TuT 7 bOMDFICONWTIE, £4D10HHD (2)
DT —r v — bOREI, WTOX) 2iddkrd, &
F— IEA LT ERRERS L, T—VIC[A2>TH FHED
ALFIRELTWIZ EWGDA.

o TYAUNHLZEILRLDE 2 N1 THMHEL TN
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6 AT —LOFEIH
Fig. 6 Nail-Sticker design chart.
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o REHID DA BMEHELEZ THIIRLS
o BELSBHTHHLTHED S
e LATTEAZL, F—LTHEILLVETELRNT
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B, R & 232 ERE B O FifE 7 & O TR i)’
BHEL, BRPLORELTFELEBVEDLI LD TE LD
2. BRI, 13MHOI— FLE2—DElTEeho722
Lid, I—FOEAEDOLI LICKEREENH -T2, £
72, WRWOERIO 720 OFEHMIRA Y 4 FTH o722 &
"o, EERTAZEIERLTLE .
RA&E O 15 [ E I, FRO@EFHHRETIE% L, Bhd
HEDAR— ARG 2B L CRESEIT- 7.
TN—=TT =0 %L, F—2HNOEESERLII 2=
F—a JIEN L ZEGEIE, V=TT =2 30
H QEHE) O7—2 33— T, F—2HNOHHEEL,
BE O (Lo 72,
BHRESTIE, SHIZOVWTATA FERAV, £F—
LAISERLT. FHEOEHOMTZRT20, TOXATA
FO—#E$E1EEIBIEL, MALEZHELLZbO%
B 7 1RT. BB, DF—24, TEIE, FIF—200ER
L72bDTH A,
DF—2l%, 7L TEIChHE L, X7 CIEEE L
TV, FF—2l%, F— 2 AN 34 THo722 &
O, W= ZTLIZ&FpHE L, 7T=xA—2a v E5EEKD
INT = RA 2 O THEE T, 84 OFEEZIE U T,
72 SADLMEFEERHEEEZ THHL T,
BEFAIZOWTIE, 12BHOEAHO T —27 2 — b
TRD2OOEM% L, EERRICO WG L . 7272
L, RHEiEB IR EOETTE Lo N0, Hi
BoOE 4 OEMEH & 1X, BhoTwn5,
o F—ATHHLTEELTEDOTVETS, IhETO
MR # 2 TL 8w,

o T—ATIEEL TV ) AT, H4DEEIDENRFE
WEEPLTF—2EDEZLTVETH? HEDOA
WCEHESB o720 LTWETAD?
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cRANY—I(TOTSLEEHL)
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B: (EER) AZLIE NME (TEROEIE
C: (LB e (TE)/IME
KTHFAUIE3ATELELDERE
s F=A—=L3aL:A, B
KE10MD/ISD—RAVrESHRT O ATHIE
s BRINT—IRAb:C

7 F— AN TOEESHOEM

Fig. 7 Role allocation in a team.

6F—LHh 5 F—LIZ8 L TV DS, [HICRE 2/
B L& L. T2, RS TERENEES
HELTHBY, BICHEE R, DLAERTH S| &
BLzHAEE, 6 F—2m3F—LIIBL TV (F)EH
= (4)).

LYIOFTH B D IS WD WERG DD - 7255, TXTD
F—LADBHOER LT A VTR ANT =V ET = A —
Ta rOfpia ek s, BB R A RIS A L
ATE FREHEE (1), (2).

BRI DO—E %, A5k A2 ITRT.

5. 7O I TDOREOHH
5.1 JAYZ3I2J/N— bNDEE

AKETIE, 70753070 20HH»S 50HD
IREPIZOWTHDY RT3,

JEIEEFRDO L — VI LY, 1 B H O EIEBE DT
LTBLTY, BBEARSRENTH- 722 L, RINHOF
BT AT 4 (LMS) OM¥MHETE Lo/l b,
Z DOWIH &R L 7.

PR AL, IERFRICHYALZDO (o, Z¥E
D2HE) Thy, FEBIL, HE (Fovid, D
B¥EAOBMRAR) THDH., KiEIE, HEOEHEMET
R EINTEY, A, ZOM2SIBEINZLDORE
HTHERLZDDIZHY M.

ST, AT LTHRETEZEBE 184
ARG ET D, RO I — FOFTEE 7 7 AV (Ag
L72EEMEOE) 1Z2oWTF LD/ RZR 10 IIRT.

ID 3l %4 DFANFZ2EHY) BT DTHL. GID
X, UYLy b= DF— LK EET. BELDO Y
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F£ 10 M TurI 203 FOfEe 7 7 4 VL
Table 10 Line and file counts of submitted programs.

1D GID | 2A(3) | 2B(10) | 3A(3) | 3B(17) | 4A(3) | 4B(9) | 5A(7) | 5B(17) Gt

1 A 8/1 21/2 17/1 17/2 63/6

2 A 14/2 15/3 33/3 24/3 6/1 25/1 | 108/4 0 225/17

3 B 15/2 15/2

4 B 8/1 68/4 76/5

5 C 17/2 7/1 11/2 16/1 0 17/1 17/1 85/8

6 C 0 0

7 C 8/1 17/2 18/2 18/2 13/1 0 29/2 13/1 | 116/11

8 C 8/1 - 8/1

9 D 8/1 31/3 16/2 17/2 6/1 17/1 0 95/10

10 D 7/1 25/2 9/1 17/2 26/2 0 17/1 0 101/9

11 D 8/1 11/1 10/1 7/1 22/1 | 17/1 24/1 99/7

12 D 8/1 13/1 21/2

13 E 7/1 42/6 13/1 61/4 26/1 54/2 | 203/15

14 E 7/1 20/2 13/1 17/1 16/1 73/6

15 F 8/1 24/2 29/3 16/1 - 77)7

16 F - 0 0

17 F | 105/15 | 21/4 27/3 16/3 34/5 4/1 51/2 82/3 | 350/36

18 15/2 8/1 23/3

PN 12 12 16 10 8 6 13 7
INOETFL, HEMEOE LT, #HOTE, [(a— ® 11 R SN EOEE
N O#EATEL) [(7 7 AV (M& L7 EMEOR)) | Table 11 Practice exercises chosen by students.
3. O NOBFEOIXS2 &1, MEFRO/NE (1-(a) D WEES | WEMEOE S (N
9 %bo) 2EHTHI Y MLz THD. Tz, it 2A la(12), 1b(2), 1lc(1)
BB ICIE, PMEA THGE LAREL GATEY, EHL 28| 1a(1), 1b(6), 1c(4). 2(6), 3a(4). 3b(3), 3c(2)
THT Y FLTWEH00H 5. 34 la(11), 1b(9), 1¢(5)
B KN T 7 A VE 2 SBED b DI, MO 3B 1a(1), 1b(3), 2(4), 3(5), 6a(3), 6d(1), 7(1)
) - N 4A 1a(6), 2a(1), 2b(2), 2c(1)
MEEZIRHBLTWD (LA > TEROE) #2ETH D B Ta(1), 2a(2), 2b(1), 2e()
TEaRY. o, HEMEOKLIY KRS KT, # 5A 2a(6), 2b(2), 2c(1), 2d(1), 3a(2)
BOEZHTHELTWSLEIZ LEET. 5B 2a(4), 3a(1), 3b(3), 3¢(1), 3d(1)
TR, IRTCOT7ANVDERITHLZ L, 77

ANVBDOD Y IATED L WIEEE, 0L oS 72, FAETEY A7 4 (LMS) OV IZER TR WS

ye Iz

V) EEMEICF YL UYL EERL TV,
FabdElE, I FEFETHER - 3 - FIOdd55% -7
Y= IO HEET A L) ICIRRLTWA., <07 1%, HE
BRI ENDS, = F - = NIIHTL2ELEIEETNT
Whhol:ll (Tyr—1bDk) BRY. “U I, FEAT
FERORT, I—=FPEINTOLRVD, [TEFD Y~

NCEXLholzbDiFET.

RIS, BifETH) A ZEEMELR 11 1R,
HMEOF S, (A1 OLOLFETH 5.
ML, EEEICTERDNSLLTD, Fhbhhro7zl
ERTE Lo/l bR LI-bDTHIT L L722s, ##
HORIUE R o 72,

CORKEIL, FHEIEEOREERND [FEEICTEH 0o
ZADOLEBLTE s n] EEZTWEZEE, K
BB ABEIAAADLZNIED 2 EPEZLNS. T

{8
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DG, P TERVDID DV,

A, HARGERES ORED O FiAhE & (R AH D
D, BEEBYIRET LI LPHETH- /2L, £H,
HU DAL ORFED S FE L.

F£ 10 »51E, 3SHHICIRBOY—=25HY), 20k, i
FEATHE L < 7% ) JRHVIRIASTE { 2 o AR T Sit A B S .
5EHIE, BEMCGEETHY, BOREORBEIHENL
7%, BEITICRTENRIE L7200 RSN,

O, RFEEOUEME DELR-HEOERNLH 5
A, B ERBLTwA¥ER 114 LB 5, 40
RUTELFAETALDOARTH- T,

R A COWTIE, RERENICERL, FL02EH
e TRINEETWL T 05, EB & B LET]
B 707 T N EFEFERIREER TV, LaL, i
FEBIZOWTIE, HETHY, P A &Y 2 LR
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MWEL, [brbawn]| [2I—=2TTLEo72] & LM%
bHY, /SN TRTHERE V) LDOTIE R -
oo L, ERICZ T - TWwLE - ATh, £
FETETBY, fliPWVWTEDOIRIZELLLDTH- 7.

11 2o, ABREIE, ZERICHBOFMISH T
PEICI) LATWA Z D, B MAZTEEICRD A
RZ2A. —7F, Bit#l, HETHY, SEPHTICH-
IR BN LTI HLATWD S s, 3R L 7o
LREA THo2Z LD h5h. ThiE, 3.3 BiTOXRN
grelR_2- k), TFREFHSTOLAAVIZIR L TEAT
fRET B IS L, COFEDPREEL T2 LR T 5.

HIERERE I C RIS A 3L, 2A~3B W4T 5. Z0iR
HORIE, 2B (52.17%) & 3A (69.57%) &7->THBY,
10 O CTHRLERIE—F S o 72,

SEOB O TCAT o 2T v — N T, BEEDI B D
63.6%DFEDFMNZ DO WTIEFE L, 45.5%DFAD D &
LIZOWTHRE Lz &S Twie,

BHEEN/IZT=FRa X M6, 2A TlE, 7FX
FOBFEEEIZEH G, ANNLCTETT LT AL H->
Ll L DEARNT., 2B 5iE, B TER, T5—%
BIET AITEHARONE L) ko7, —FHT, Dk
DR L DEZFIZTETWSED, end & AN DT OFRE
BARYGRr—2b dH o7z,

HWHALIZDOWTIE, 4A, 4B 25347 4%, @D T ~
7= 7513, [RPN EEOMMAIZDWT L CHfFH R
7o0s, A= FEESLIADPE L2/ EORERD -
2. BEFESET LRI ENS, RPN RO A Z BFS
HIEIZHEAN, 7TOTT I TOMEE L TOMPRL
OHFICETES ol FE 2 b, HEMEL LTI,
MEREEOFHEZ $ 2 KNS L Wb DTHo72h, RE
BAZEOFEPBREGE R TOIARTIE R, MRt s:
FRTLHMTERWESTYA FRAEEDND - 12 L5
TE5. INPEREZD, RUEFEOKTREFEALIID
ol b HET L.

S5A 5%, HIEOEBEOTTHALEM &%, Fik L7
EBY, G0 CHIAEAZZ LKLY, FRHEN
ERoTW5S,

L2L, Ruby D707 L OFEATRE L WIE T 7 1)V
DI ONWTIE, MLa~ry F7ary 7 s &2flioTTH
728, TOMEIZDOWT, BRI WA W fiiE
ERERRLT, SHEIT o727, FEBZ 52 & CTH
fRASB DD T WA DTNz,

ZOHE, U I Iy TOMERT TR, avEa—
5 DAL DBRRLEIEIZOWT, KFAFLLRT ORRERAS
ZLWIENERELTEZONS,

RO 5%, To72<dMMTEFICH) Mt
CENTELRVWFAEIBLT, BEELE»-727%, FE
DRI N oz, BHEENHEO G 122w
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x® 12 HREREIZBUIA2 A VY =D T 07T LDIRN

Table 12 Status of programs for final nail-sticker assignment.

GID A B C | D| E F
77 ANV 19 4 1 1 1 3
AT 2,396 | 515 | 279 | 94 | 102 | 258

) A 2 0 0
fEfh A AV — @) @)
7= A= ay @) @)

0|0 o0 0
OO0 0|0
OO0 00

TIE, ALV E W) 2 H D, E 3B T CIldEdr
BEOLOTHY, KRELMEI 172,

L2L, DEDEERED2S, 4 [0 H LB ER F A/ 74
HHIIZOWTE, RETLENH L Z Enro7. KE
OB OGN, 707 T 32 7 ORBEMEREFSAT
FCOEAEREZ, BHELBEI L RERN R FEON
BEMORIRED D B, AHHFETOEM L OFEREED T,
BADIA IV T \BETLLENS L LG hoT.

5.2 7OV 1Y hX— FDFEE

Ty "= T, F=2TRANVY—NLET =
A= aryD2OOFEICIY AT, RETIE, 209
LA N =D Ta s T LIDOWTHRY LI5S,

F—LTEDT7 7 ANEE 3= FOITE R &2 P74
Be RI2IRT. F—20HIE, £9 LAETHS.

TRTT IV IR= TR, TO7TAICHED R GR
OB TE Lo EL, 70V 27 b= O
DI F -2 LR THREDL 100 TREDTT 7T L
PEND L HI2% ), EMbER LTS, FEIZ, A, B
TV — 7%, FEOREOTMIRI & R EE ORI % T
By aE, kL2707 5 5087 BICKE R ED
ohs.

BHOFETIE, BETE7 740, BH?ME- 72
NR=U% 1207 7ANVIZHEALTRESIND Z EHH
WMThorz. LaL, ROHEPSHEDIEEDITET,
F—LTEICREREDPE L LT 5.

o IREMMOMNE (RIEEIC X BIZHEMR O 12X 5

VEER R DAL

o FREOIEHHAR
o WHELTYA

1 EZHEORERORLIY) T, F—2HTOSHEIZE
PLOBEEDEIDH-72b DD, 4.3 HiTikR72 & 9 1258Y)
WA EN, FNENSFEHrLTBY, FoMho x>~
IND D= FIZOWTEREZHEWIZHERZY, Bhiygdnz L
TN TAELEDTERL L DFAENTE TV,

R LAR— T, 23 AP 19 AOERIRIERH D, Z
DH B, 174 (89.47%) W ¥E LIcHHTTO s 7307
WZOWTHWR L7z NEDOFREREZ LTBY, F7/2, 8
% (42.11%) PHD B TEZ 8% 707 A TEHL
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722 2OV TIRRT WA, 7272, 7ar 5 L0KHEIC
DV, MEZIEIC7OYy hLTW I = FTHhHb7:0
AT % o TBY, filifilEEe TR 2 llAebyE
727877 A TI00/TD b DHENT WL DI TiEZR\w,

CORFEKELTIE, AIROR 6 THRLZZLHIZ, fEK
TAHEOTFA IZZZbY, HEEZED L) ITHAED
B h, FOTHA LIGEDFH0MICT DY, BARL
BIERFEZ LI LIFENLE SN EZLNS.

L2L, BO-bTEZREIOFLTCa— Fe# X,
FHTE, ERPREELTWVWAEZ RS, BB RFER
) ERTEZE VR LS.

AREOHN) X277 LT, WitO70rI I 0 78—
FCHEHBOAA TSRS, eV b= FTHID 2 &
REZBFI L. Lo L, EERETE, Teryivs
XN— b OEBES 7O Y 27 b oX— PO R
DR L, W OPOREDND ), HEEECThE o
HHETIEENRT, BEWiERIIHEONLr o7,

COMEEIL, FIEHEORA Y Yy ROBADY A4 37
EHEMEOFEE RET I T, WENFTILEEZ,
2018 fFEELLRE, B &ATV, FEEEHITTWA. 15 HD
SROREBIZ, X 2 1R L2HERCT, 2017 4EEE L [WAED
MNTEBLZE A, HlilkES X MRz EHT %
ZENTE.

TSI N— T, THFANOHIEE 1 [OH»
5B &l 5 NERICIBIE L, HISIEE 2 & o FLE e
RV LRI OERICOVTHERY B LFERD LI
YR o7z, TUuY s boS— TR, IREA RS
FT=RELIZAMTAZXDZ )T T 7 ANVDTHAL L IE
kL7

FORRER 13 1IRT. T/, 8 A3 1S, 2019 4E
FEOFFEZRT.

ComLIETE T ANVKIE, 120D 7 7 AV (Wi
DFHFAL OBAIT22) ICF DB EPHETH 72
W, 2F =21, FEOLIENTE o7z, LaL, il
LR AV v M &g, EFHTETBY, wik
OFEE RET I LI L), HlEEEE - RO S %
AT ENTELLHETES.

PLEDS, AEBIZEICBWTIL, MEDH - 72795 2018
EELE, BIEEDPREE SR TWDE I Eh s, 15 IO
ELTIE, UL THT2LERD.

® 13 2018 FFLDHR
Table 13 Result of 2018 final assignments.

GID A|B|C D
TrANVOHE | 3 | 1| 1| 4 (ME)
AV RO | 10| 9 | 4 5

I A 6 | 3|4 5
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6. A>ETF>I—HEDOHH

PBLICK 2 flATHFE AR L LT, avET
YU—DERND L. REBRIZHETIE, BEFEO2M0A LK
BoOENZFETIEY AT 4 (LMS) 2# LT, 2 E5>
V—iliz T o7, FOMERE, R 14 1R,

BEMEB IS A M, LAl GERTE) 25
Loy 3 (RBATE)) o 3 BERo B O & 28 TH
D, INERTO 13 ICESHRFHE L. HRIE, &
BE 224D B2 ELRELZ164TH A

12IHHO ) 580 6 THH (£ 14 ©F, **%) T, t e
WX D HERBAKEESRCTHESED ) LHEEIN/. £/, 430
H (F140x) THEMEMSY (0.05 <p<0.10) &H
ESINTz. FRI, BRESH, ISR, A 0%
MetE (ZHMEOTER) O 3THE T, tMEIC L ) FEK
IR THESED ) LHE SN

SRREAHT)), PRSI RN LTI, ARERZE T
S LFEE, BIKEEZT7ay V95720007077
LThH, MOSNBRICEMP o b EOTIED
DB, ZOBRLTHAL Y ORIFEROBIERL 70 ST
LFEFWED T T —D3f el EOEEZ B L CORETH S

®14 T2ET 2

Table 14 Competency evaluation.

HH LEATY [ 2 AT | 64 | pvalue
2-1 [ H 95% {5 FAIX [
) - 1412 [ 2.000 2.582 | 0.020 *
il 0.588 0.105~1.071
ik 1471 | 1706 1167 | 0.260
0.235 ~0.192~0.663
F= Y 1235 | 1588 1.852 | 0.083 *
0.353 —0.0511~0.757
IS 1412 | 182 1.951 [ 0.069 *
0.412 ~0.036~0.859
ST 1176 | 1882 2.634 | 0.018 *
0.706 0.138~1.274
L 118 [ 1941 4.667 | 0.0003 **
e V) 0.824 0.138~1.274
F)) SN 1235 | 1471 2.219 | 0.041 *
- AN T) 0.235 0.010~0.460
e 208 - 1353 | 1765 1595 | 0.130
FARVE - T 0.412 —0.135~0.959
iy 1471 | 1041 2.057 | 0.056 *
0.471 ~0.0144~0.956
EHF— 4 1520 | 2000 2.057 | 0.056 *
0.471 —0.014~0.956
R ALAE 1412 | 1882 2.219 | 0.041 *
DFH 0.471 0.021~0.920
P 1204 | 1941 [ 4.400 [ 0.0004 **
ZRENE 0.647 0.335~0.959
* 1p < 0.05 *:p<00l, x:0.05<p<0.10
n =16
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CHESR S 5.

ARWFFED A THEM L 7-FEHEICELET 2 4 THE IO W
TUE, BORALREE A Y NOERRMED 2 HH 2B W THENN
ICHEEHE S N,

HERE (F—2T—27) - BRE - @O, [—
A= AR DHREFHE Lo ) LZE 2478 (o7 s
FIVIDGIBERANPT R T ELELTHi- 7]
mE, WL AR— MCOHMTIEESH o7 £ 1FE
WEWEZHE L, ZMTEb0E T M LZEZA, 19
%16 % (84.2%) HAIE % LTz, el ARk E
SN Ho72h, MEMICHEMEIND V) LHETE L HiF
THY, ELE—-NOREEBREG L THIRT S L &%ER
W (F—LaT—=7) - ERE - BEICOVWTOAEMTH 72
CHEERTE D,

EROZERS, RIREOH ) F 25 21F, 150 E VD
RN ORTY, av ¥y v —om A E
WL HEITE S, ORI, ) FaTLORYME
KRBT HLDIZL RN ) DEEZD.

7. BHERE

2017 SRS L7223 LT, BIBBROFEIC ED
L9 BRIRDPH TV D% TRE 7280, 2020 4F 12 A 17
H~20214E 1 H 7 HOHIW<T, 474 TORBAT ~
r—N&Efro7-.
& ONRI, A% RIREEIT 1%, SEX
E 2%, TOMORIINE 24), BEE3IH (FTIT
MEAETIEIRV) THDH, FANFERICHN L 720, BERE
HEDOBIEDRFEIZRE L.
HMEH L, BEDBBEOEEH O FELRARL 720
\2, kKD 4IHH Z#&E L7,
o NIk EE 2 BRI EI 2§ A, KIESLED
ENTHELD?

o BIEHDIEHRAFHTLED L ) ITHE V.o TWEH?
(FEHEZRL, ZOBSH»5)

o WEDEIZ, bolbkRoTBIF I LIZD
W

o HHEDOBIBEOFEEIZLY, OB LENDDH D ?
(BEZEHE D )

SEIZNE L TW5 28, LT LA e
DLBSICERE Lz L R Lz, BAERBEESTO%AED,
KEFAFRIHITF ICAN TV Ao 72 IT %% SE 2
BRZAN, FEEEZDLEoNTI o/ B L.

¥ERIIKEA THLD, [ V—FTHHL, —2DOHMIZ
Mo TENETNOEHKZHD L Z &2 TR S L9 2

D, BEOBO V=TT — 7 OHET, R¥EXELTHE
AT, =GR BERZIMLAITLOTIEI R, BAOER
zHE AN, EVOBRZEE L TREORmIZESZ L
NEBTE] [BETRE IV —TT—2o0RE% %E 45
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HLTI, #4332V A2 N, MR Z LG L
T&7. ZORBOSHBIEB R B2 7V —T 71
AH v a7z e, RGO #E
BICBWTC, 70727 b= N TOTIV—TT =7 D
BRI o 72 & | L 7.

IhHonEiE, FHEEE (2), (3), (4) DEMRICHEH
T5.

VAR, BA BIRETT V=TT =2 ) ANTW A,
A DV REIC A YNTIHE T2 2 &AWV E VT
Wh, BIHEAPET S TOT—2THY, HHEI T
T=IVIZ[A» o T2 b L) 7V —TT =7 D
BB Z L., 20720, £ D7V—TT—=71%, /IR
LN =T TOWEBOEIRTEZENBNEITHS,

L L, REEEKTIE, 707530 7%80%92
LIS, REMICEZ TS T A eEL 2L L REE S
HI LI EBLTORPIRE L, FEDELD BERE
, MO TRETHESDLEMEE 120D %EY |
FTwL Fut AL, ZOHROEHIETL>TnDH I LS
o7,

72, BAELENSIE, TUTIT—RARY Y A M
ZHTEL, BEICLPDLT AT AR LS B ) ¥EED
HY, [FBRE»S b T T IVHEOWMBATEIAINS & 9 12
%o 7z] [FARRICHERIEM RO Z L ICERBILATY
HEIEBLIRMICHED SN TS| [ERIEEY A7
LEM, HFERRE RVICED TN S EDEES 24
O, EEIZOBRIT TV ZENTEL] REDNELRDH -
7o OB, MAEESZEENLLONETHY,
REIEL72ZLIC8 D, IRTHL LHETES.

INHSL SE & LTk d 2540, BEROEEIICE
WTEDIHN IR T >TWELIIZRL, [Fars v s
BIRICB DR RO X 2R ) Xy 3 v 2o T %D
W LBk AR o7 [ =A% ETH ITICEDS
W LA DL ) I -7 ERE L.

T o= MRIZ, TO24I3 LT, BEBEOTO ST
I VOB ORGP AT TOHERET TR ST I v
TERZELTWDEDERWD, BIsk, L T7ars s
IVIOERET LI R, FHifEL B E - C
WEWEDZET, I—Fa#ELZ LI LTEDL)IC
HELTWLPEHETE h o7,

SREOFETE, 7o — MIBE»Er-7-2L0H D,
TR L EENY), VT MY 2 THEBICEREED 7
DFTBEIBRNEDIAY M, WET LI EDNTER
"oz,

I—FEHELLZ LIS LTL, BER, RENIRL RS
TLEFVWRZTWRWERFLTWS S DL,
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B A1, {ERL7ZAAL Y — LoESo—3 (B
T E F—24, T&iF%—A)%Tﬁ

X A2, gif 7= A=Y 3 YOEHO—E (CF—24
DIRIFERDFERER L) ZIRT.

A.3 2019FEDEH : KERBETOT T L

Ty Iy FOEEMELREL, 1HE»S
FUZERDHM 2 5 FEEICER L, Ty s b
JS— MOFREEIX, =V OMPNA AN T — VDT A
Mo, EEEITo72. 2019 4EF L, 70 =27 k= F o
MR AGEILIZAT v A —ANDEBE L2 A, FEN
1AL AV Y FOERZIT, 1 ODORICHET S E W)
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B (A 3—3)

JagsIvy B

def funehaikei

H#TOMOEEED,
fillline(0,600,800,600,600,0,0,200,0.0)
#EBEMLENOYEE LTS,
200.times do i

fillrect(400, 0+2%i, 800, 2, 0, 0, 0+i,0.0);
end
end

a4gysS s =
Fnyssy Shtts
def nmnm ﬂ
15.times do [i|
nami(10+(*70), 480, 10, 200, 200, 255, 0, 0, 100);
end TOR
filline(0,650,800,650,339,0,0,100,0.1)

15.times do [i| E

nami(10+(*70), 550, 10, 200, 200, 255, 0, 0, 100);
end Lo

ﬁlllme(o, 720,800,720,339,0,0,100,0.1)

BBLT, TOMAPLRADEIISTHI LT,
BLTLSCLEES

def nihonmaru
funehaikei €x>/t—2

ship(130,150) ¢«x>/3i—4
A v—1

nmnm €4 >»/3—3
maru(400, 400, 10, ,J’B, 0, 0.0)
writeimagef('nihonmaru.ppm')

end

B A-3 2019 DR & HD ]
Fig. A-3 Role Allocation & Team Topics, 2019.

Hilc 72702 227 S TEL L9 12k-72. X A3
12, 2019 4EEDMHE XYy FLEHEDOFH 2R T,
COF— 4L, AMHEOMFELER L. A3, #
D1OTHbH. y—r, & i, HEzFhzhngsEL,
SIS L7oN—y o a— RE#EE, RKEIZ4D0/8—
VEMELTWA, WHEICESTRA Y ME, 70773
YUN—= NOFEBMEOBIEE 0P 7 b= P OFRE
DREWELDEZATHLEEZD.
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WHE FEF (ExH)

1970 A, 1993 fFF HE R F 7255
BB A2, 1996 4R 1LIBL KRR
PetLai s 7. B (%),
1996 4 7 = V) A K FHE TR
Mt v 5 =BT, BE, KRR
Yy —il. BROEE KRB
LA SR T e RHER - A v b7 — 2 THHEIK
FF. WE VAT LAOMSE - BRHICHEF L, HREEICH
K2 FEo.

AH B (ExH)

1986 4F HUIE T3 K= B T 78 RHG
RS 5 g 14 AR HAL ISR
. FSESBEKFEREM. FARFBH
B, oz BCBlE, BREBE R
Bz, WWRFFZEHIZ. ML
(1988 4F, HILTEKRY).

Il F—  (ERR)

1965 fEA:. 1988 4E B RUASE LA
TSR3, 1993 4R [F Kb LA
SARFZERHE R L E AR T
it (5. FFESERERFIHER
TR F. BIE, FMARFPEEHRIE T
R, ENIEHRTIET S B
HIZ, ARV —F 407 - VAT L, WHILE, EEHREE
EICHE D, RETIE, BGEY v —FVIRERES
WER, VEPTEHELZERAZERES %D 5. A,
HEHLIEHE, 2016 £FEILTRCaMZeE, 2017 FRERE
el 5387 O SCE R KB RER AT E . B AR S
xR, ETHREREYS, [EEE-CSHEDRER. A%
YT EEB.
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