L5

TRyl AT AXA Y MEERALT
PBL D HIi# A% PBLBOK DFf%E &
HEBMARRFAITBT 5 FEE

B R KRS B S AT ikt
PR B FHIAES - BUTREE e

R16-9003
ik

FCERT: REFZEKRF



Doctoral Dissertation

Development of the Project Based Learning
Body of Knowledge (PBLBOK) Utilizing
Project Management, and Practices in
Teacher Training Universities

The United Graduate School of Education
Tokyo Gakuge1 University
Doctoral Course of Education
Division of Human Life and Technology Education

R16-9003
Yoshiki SATO

Assigned University: Tokyo Gakugei University



FURNES

AR, MR OBERPEEMR SN T WS, ZIUTfEn, BIRERDR )% BIR0 - 58
[ - SRERAICE S Z & AT & % PBL (Project Based Learning) 25 EH L TW5, L L,
PBL DHED T DEAR /) UNIBEEDHLNTESL T, PBLOT—~<., F—2DKHKKR
COZEMED S, BBROROCBEDHYIRIZEITO Z e PREETDH 5,

Z 2T, AWfFETIE, PBL ZHW/IEEHICB W T, HEORRICE ST —EDE &l
L7-3h5B07% PBL OXIREAIREICT 2 Z e 2 HIE T 5, HEERD D, KRR TIE,
PBL OFJE & 4% % KRR HNC F & ® 72 PBL OHlF&{AR PBLBOK (Project Based Learning
Body of Knowledge) %3 2 2t #HAVE L. BHFE L HERIARICE D < K & 5
2P0, FRLULAEREROGRAME  EE L RS,

AWFETIX, PBLE 70V 227 hEfEZ, 7BV 227 bR I XY FOHGRKRESE
\ZPBLBOK 2% T2 2EZ %, £3. MAEEOLDIC, FFEEZITWV. PBL
DEROMES L ZOEKRZTENH L7,

PBLBOK DFFICH /2o Tk, ud = b= I X ¥ M OHFERARDOFHHE Lot
T % PMBOK®Guide % 2%, PBL OFEIZBT 2 BN ZHMT L5, HMKESE (7
nt AR, R Y 7. etk R, BRERERY) 2 EFR L7z, PBLBOK OFHilH7z 5T
. NHRZZEDOR G EERY: MEHy EHRENT e, > 74 V€D HElRBI &
W3 ) I THEERITV., MEMROMMRE, PBL O /EE TRl 21T - 72, KEOMHEL
LT, PBLBOK 25 PBL t. #EIEEEHEOMEMIRTFNEICHE DO < PBL & % g
LT, MERROEMFE, PBL O & DT PBLBOK 1255 < PBL Q&A1 R
T&7,

T/, EREIOREZEL T, PBLBOK ® Fut 2, TV 7, BEKEYEOH
REZD» LB 27—, F—LIERAYELRP 7225, PBLBOK OFRER
DB+ O NTHER DT R 720

ZNFETOD PBL OFiEmmICAE B Lfstid, RELE L. BHECZLWHDTH -



7zo 7z, PBL OFEERICHEH LW%EIE. IFEICERNTHRENMEL | o3 ITHEH
HEEL W, X512, HEORBCK ST, HEMEDD 2 HIERICOVWTOWRIIFHER L
THo7,

AWFFLTIE, PBLOFEEH 2 70y =227 b LTIRZ, 7RV 27 P32 I XY FOAIR
ZPBLIIEHL, 7Y 22 b AP XY FOEMARTHRVWEBROKRVHETH->TD
BENMRDFHTE 28 WS JUTHEINE - MEIMES FIRTE 2, £/, ZOAETITDIT
Wi o7z PBL B 7 EERH TER B3 o@ERbziTv, NHTOEKE
DEBRBIUVHEEZHSPICLZMTD, HlM - AL TIRTE 2,

ABFFECHAFE L 7z PBLBOK MRt 3 2 M EERFIC L D, PBL DT - 1558 - SHRIC
B3 H@ESEEE - HEEEIC X o T, PBLIZOW T OIERHBIITVR T BB 2 b
Hifsxh 2z, 2fkofin, Hib BRzE32 28T, B8BTS
FRTOR TR 5, Tz, iHEEELIHREIC 2 2 8 T, dHiliAM TV 3 < 2D, FHfi
BUERHIZ 2 Z 8D TE %, PBL O 7T - 88 - IO S ut X3R5 Z & T, 15
BTV LRD, IBEOFEE TR T KRS, 51, UL ATHHATE 515
BREOEDIAREC I B, T2, BIRNZAERMELE LT, PBL OZT - 158 - XBICBI 27
Ot 2A2EHTLEENEZRT ILICRS, THULHDRT, MROERINPFIRTE S,

HEERFRICBOWTPBL 2B ALLKEZED L 222X D, BIELD b HEMRR
ZRIRINERIT - 158 - X CTEXL2HBLZHE N T2 TE, ZOHEK. MER
REZT - 168 - /T B2 21k, AEICHEEBREN ZHE 82 Z e PR
N5,

F—-U—F:
PBL (Project Based Learning), fIfEER, 70y =7 b~ I X v b, H AR

il



Dissertation Abstract

Problem-solving skills have recently been attracting growing interest because of their in-
creasing importance. Along with this, PBL (Project Based Learning), which can foster
problem-solving skills in a proactive, collaborative, and practical way, has also been attract-
ing attention. However, there are few standards and little know-how on how to proceed with
PBL, and the diversity of PBL themes, situations, etc. makes it difficult for inexperienced
teachers to provide appropriate facilitation.

Therefore, the goal of this study is to enable effective facilitation of PBL that meets a cer-
tain quality in teaching with PBL, regardless of the experience of teachers. To achieve this
goal, this study aims to develop a PBLBOK (Project Based Learning Body of Knowledge)
that systematically summarizes the PBL process and facilitation. The study will demonstrate
the usefulness and issues of the developed body of knowledge by implementing and evaluat-
ing it.

In this study, PBL is considered as a project, and the PBLBOK is developed with reference
to the project management body of knowledge. First, preliminary practice was conducted to
acquire knowledge, and the current problems of PBL and their factors were identified.

In developing the PBLBOK, we defined the components (process groups, knowledge areas,
processes, and deliverables) to satisfy the factors in the PBL problems with reference to the
PMBOK (Project Management Body of Knowledge) Guide, the de facto standard for project
management knowledge systems. In evaluating the PBLBOK, we conducted practice sessions
in the face-to-face classes “Informatics” and “Information Technology and Business” and in
the online class “Information Technology and Business”. We then evaluated the results in
terms of understanding of problem-solving and satisfaction with PBL. As a result of the
practice, the superiority of PBL based on only the PBLBOK was demonstrated in terms of

the degree of understanding of problem-solving and satisfaction with PBL. compared with

il



PBL based on the PBLBOK and other methods.

In addition, through multiple practice sessions, no theme or team was found to deviate
from the components of the PBLBOK, such as process, knowledge area, and deliverables.
This confirmed the necessary sufficiency of the PBLBOK components.

Previous studies focusing on PBL methodologies have been highly abstract and lacking in
reproducibility. Also, studies focusing on the practice of PBL have been very specific and
low in abstraction, making them difficult to apply to other classes. Furthermore, research on
reproducible methodologies not based on teachers’ experiences has been underdeveloped.

In this study, PBL activities are considered as projects. The study was novel and original
in that even inexperienced teachers who had no expertise in project management were able
to reproduce the educational effects of the PBL activities. The distance learning class of
“Information and Business” including PBL, which had not been conducted before, can also
be claimed as novel and original in that it clarified the differences and issues between face-
to-face and online education.

The components provided by the PBLBOK developed in this study can be expected to
facilitate instruction and discussion of PBL through a common language and common under-
standing in the execution, instruction, and facilitation of PBL. Moreover, sharing the overall
flow, terminology, and perspectives will facilitate discussions, comparisons, and evaluations
in instruction. In addition, clarification of evaluation criteria will make it easier to conduct
evaluations and align evaluation standards. Furthermore, clarification of the process of PBL
execution, guidance, and support will make it easier to provide guidance and plan for guid-
ance. Additionally, the instructional techniques that can be utilized in each process will be
clarified. As a secondary usefulness, it will also demonstrate the importance of managing the
process in the execution, guidance, and facilitation of PBL. In these respects, the significance
of the study can be argued.

By including classes that introduce PBL in teacher-training programs, it will be possible
to produce teachers who can carry out, guide, and support problem-solving more effectively
than at present. These teachers will be able to teach and support problem-solving in the

future, which will help their students acquire problem-solving skills as well.

Keywords:
PBL (Project Based Learning), Problem Solving, Project Management, Body of Knowl-
edge
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1.4.5 Problem Based Learning & Project Based Learning

Problem Based Learning ¥ Project Based Learning O Ft# 53 .2 B W\Tix. Problem
Based Learning ([ & f#R~%) 1%, Project Based Learning (70 = 27 F48) D% 7t v
FCH2LFRINTVWD, Ty INHZH DT, x-BL LT 2HIZEBFET %

x-BL OJRr4: ¥ # % 5415 Problem Oriented Project Based Learning (POPBL)P (&,

FIZHEOSL Ty 7 VEETH S, POPBL OEARFEANI, XD X5 12Fedohd
[551,[56]

o

o FHEHPLTHD, FADRIZRALIAIY MX Y NE/{LIZIENTE S,

o FEERTH D, HEEM TR,

c A ZEVWHT I LD, MR LZ AN T-O0EE Mo AICERZEL 7
nYxZ bR—RAT, BbDIDDIT—L 77 ariiFo,

o —RMEX D HIEEM,

c IN—TI—0 F—LT—D V=% NAF)N, AIa=F—YarAFIL%E
S 5,

POPBL 7 70 —F 2. KD 4 DD FHEHREMELDH 5,

o JL— TR

o [REDE A

o« it F—RINE (Fuy 7 b DEN)
« F—ROHB RO K- MER

F /2. x-BL OIRAE L E X 5415 Aalborg £ 71 571 &, Problem-Based and Project-
Organized Learning ¥ E#F X, Z DI - FHNILI R D@D TH % B8,

« [#78 (Problem approach) 7> H4h % %2408

o RO HEMBEBZ B 2 72 FBNRF

o HlEH & EROBHIN 22

o ZIE (F4) FROF — 212 X 2%

o BEMORENIFEE L DRBHOE X DOHTOIRH

POPBL & X U Aalborg E7vd 7Ry =2 FEFHDY TRy PTHLEEEZHND,
DED, TuY=s MEHOFIER, MREENHERIRYE 23T x-BL BV THIEMA]
BETHD I LIRBREINS,

11



1.46 HEREKEH

Wi BNg, 7774 75— v S OZREREREE ST, MEOHHES X CEE O
FHD 8T M LT3, Problem Based Learning 3@ \WHEEZ R L, 0 G #i
PHCT1THAL. Project Based Learning [dmWVWHHEZF5H ., [NWEEIFEIH TITbh s 2 L
TWb, ¥/, WAL BHBN - RN RT 7T 4 77—V 7ORER T s
MTE S 8,
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Bipolz)l O1E»S THEFICHE L) O 7 ROMBTRENMN T Z L,

x 4.2: BREGFHEDIHE

BHES HRRE yaloalm il
Ql B A LB 27 41 OHBEIZENL 5WVWTT D
Q2 M21c BT 3 ICT iEH) OBIEEIZ YL 5WVWTT
Q3 4y &—%v FEYRR] OHEEIZENL 5WVWTT D f
Q4 CfE < BEE L BB OZ() OFMREZY A SWTTh R OIRIE
Q5 MERESICB 2GR 2 EHIE ) OERE AL S0 TTh
Q6 TBHH OF#Hitt 2 OBFEEIZENL 5WVWTT 2
Q7 CERFM W) ORAWNRIEBEZ YN 5WVWTTh
Q8 UG © g ORAENRMEE XN SV TTh RO R
Q9 MERA B AT L) MRS %D PBLIIERILE E Lzh
Q10 ME2ICBIT 3 ICT iEH) ZHEET 2 DI PBL 3R L0 PBL @
Q11 fy&—%v YRR ZHET 2012 PBL 3RLEE L0 FENEAND
Q12 Mgy By v B o2 b #HEET 2D PBL 3B E Lh ik
Q13 MERAEZICBIT 0T L EHIE ) ZHREST 2 DI PBL XX H F Lk
Ql4 TBHH OEHtt S 2T 2012 PBL I35 % Lzh
Q15 MR 2 BEAR S 2 D TRt L S 2 7 o) I3RILH F Liede
Ql6 RREfRD 2 FR S 2 DIz TRZEIZBT 3 ICT i B3 ibE LR FENED
Q17 RIREER R T 2012 T4 VX —F vy PEYR R BHEIBELd PBL ~O®
Q18 R 2 PR S 2 01 TE)  BREE & BBl 2 ) BRAZB E Leh =

Q19 MR Z FEfE S 2 Dl TR BIT 20098 L iEfilE ) 132 b E Lk
Q20 MBI PR3 2 01 THHH Ottt R BRI B L

Q21 PBL X7 Y =z b~Ax P X2 b QMBI E F Lz

Q22 PBL (X EEH O D F Lzh

Q23 PBL 3 PREHOMEMRIELD LD %%é%ﬁ«@
Q24  PBLIZAZ Y 2— VEHOBIIC TS % L el

Q25  PBL 3V 22 EHOMHBIIE E Lib CUK

Q26 PBL 323 2=b— a VEBOMBBICEI B X L2

Q27 PBL 3V —&X—> v 7OEBIHEILD £ LD

Q28 FIEfRR DO FIED TR T E £ Lzh Re SRR O
Q29 RO B AP TEE Lz BRI

Q30 MRS T 2 BEIMNF o E L

Q31 PBL ONEICHE L E LD
Q32  PBL OfZEMRICHEL X Lib PBL O
Q33 PBL O IR L% L7z7 it & FE
Q34 PBL DFHlli/77ICiEE L% Lzde
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48 FMRRCEE

BTG EERETo 72, TBHEICBII 2 ICT IEH) OFKRTIE, MfEHER]F = —
YOERY AT L, BREXHICET S IC H— FEHIFEAENZEF 5Nz, PBLODT —
<. Tars I v oBEEMEE. Tur S Iy EEE0EM. KRS
27 LOFFE, RIGEISEIT Web ¥ 4 MHIFE, JLBIR ORI E R BB GIEE 12T
N7z,

PBL ®F — 4 Z ¢ OFHfild, L 2 —TL—7V v 7 EHWEERIFMET- 72, L
U2 —FTIRZDORERTOF — 2 Dl % S EEHRICH D ZFHli 217V, EWEHRIC
RMAZE, 2, LE2—RC, F— 2 OFHIICHlEELS 2 W 2R L. HEEL D 2 X
5 THIIFME T IE X ¥, FBEICID X2, BENFHEICB W TIX, hF— 25F
fifi. F— PNEH, HEHliE1T - 7271,

fiiF — LFEMIC BV TIE, DF— 2 DFERE R T, HBRER FHRERH., ERANAE.
FFRMES, BERULE OB D 5 Ml X B 7z,

F—2NFHHEICB VT, F—20FbREZ TAB X105 2L, XUAN=TLIZH
BEOF, F—LrT—REORBMNIZITS e Lk, F—2WNiHlioBAIZF—2 T8
IR 703, FEATNC & BB OB DSR2 5 X 5 ITHER Lz, FHMOBR D RIR
LT, V=R—%#HY L7 BEROEREFECTHERELZ. SELAVOSIE, (FEED7 +
0—RETHRBZREST 22 2% T,

HOFHEIC oW TiE, &H. MFEEOEHER, (FEOME., 23 2=/ —>ay, 8N
o, MR OFIE - HEROEMR, BB SN OV TOBR CIHEiZThE 72,

T, ERBEOBEMKFAEORE, 56 L oBGHMEEN GO, BB, FHICIE
Python3.6.9, pandas0.25.3, numpyl.17.5, scipyl.4.1 ZF|fH L 7=,

4.8.1 Z2E0tER

3. 2fRofEAEZIEET 2 291, BREEHEEOSEE ICOWT 5 S EE2HEM,
3T EREN., 4 MEFILE AR L, 4 HOHEE ZFS L TEHEMN E SEMNTIRD
DI, ZHEMEERIT o7z, TOMEER 43 1TRT,

R LT, BRI ORENROEMREICOVWTE, ECOHBIROVWTHEREZ
NED LN, [EREE) ONA L PBL ADOEBKNIZOWTIE, MEHRHE2ICHBIT 5L
SEXIEHIE ) DANOTEH THEENRED bz, MEREBE OREMNZHEE, PBL

L 3 7 = — X121 % FAQ 1. Appendix.C.4 IZHBH L TV 3,
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* 4.3: HHHGHE 2O “IHHE OFER

HRHES 19 98 BEM Pi BER p

Q1 4.893 1.370 38 12 6 0.000  *x
Q2 5.482 1.091 46 9 1 0.000  *x
Q3 5.286 1.153 46 7 3 0.000  xx
Q4 4964 2.181 35 12 9 0.001  *x
Q5 5.054 1.724 39 12 5 0.000  *x
Q6 5.071 1.195 42 9 5 0.000  *x
Q7 5.375 1.111 48 5 3 0.000  xx
Q8 5.357 1.252 46 6 4 0.000  xx
Q9 4.857 1.434 34 15 7 0.001  xx
Q10 4750 1.718 31 15 10 0.011T =

Q11 4714 1.735 33 11 12 0.011 *

Q12 4.696 1.743 30 16 10 0.011T =«

Q13 4464 2.144 26 15 15 0.229 n.s.
Ql4 4.625 1.330 26 24 6 0011  x

Q15 4.857 1.579 31 19 6 0.002  x

Ql6 4929 1.377 39 9 8 0.000  *x
Q17 4750 1.864 31 15 10 0.011T =«

Q18 4786 1.771 29 19 8 0.011T =«

Q19 4429 1.668 25 17 14 0.229 n.s.
Q20 4661 1.319 30 17 9 0.011  x

Q21 5.536 0.908 49 6 1 0.000  xx
Q22 5.375 1.511 41 11 4 0.000  xx
Q23 4.804 1.433 36 15 5 0.000  *x
Q24 5.964 0.908 53 3 0 0.000  xx
Q25 5.911 0.846 52 4 0 0.000  *x
Q26 5.696 1.233 47 7 2 0.000  xx
Q27 5.446 1.524 42 9 5 0.000  xx
Q28 5.518 0.872 47 9 0 0.000  *x
Q29 5.000 1.491 38 15 3 0.000  *x
Q30 5.643 0.852 50 5 1 0.000  xx
Q31 5.464 1.053 46 8 2 0.000  xx
Q32 5.304 1.524 42 10 4 0.000  *x
Q33 5.196 1.106 45 7 4 0.000  *x
Q34 5.286 1.371 42 9 5 0.000  *x

n=>56 *xp<0.05 =*x:p<0.01 n.s.:notsignificant

HREER 7 fHE TR
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D AR~ D Eik, PBL OFf#EE, PBL OEEICOWTII L TOHEHICERED
B BT,

F7. Q21~Q34 ICEHT 5 &, FAEFMEBIOFIE, HESPERETE, BIINE
b, PBL ONE. R, #0775, fHEAEZME L E L TV AR¥EERZ NI L h
5. PBLBOK 125D < PBL 2 A L 72K O HREDTEL T = 7,

7, WENED PBL ANOEHBE, PBL ORENENDOEEZEHT 3729,
Q9~Q20 DIHHEIZDWT, A7~ Y DEMHBEREZEH Lz, ZOMREZE 4412
ZNERS
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HENED PBL ~NOEHBEKE. PBL OZENBENDOEBEZH 5 Q9~Q20 DHHEIfREL
rs W EET 0.5 ML OB EMERE p 23 0.01 RiECTIEOMHBEDR SNz,

ZDOZe»n, PBL OFEED MEREBEE) ONEOHBITRIIDEEZTWEHEE
. MEME ) OWNED PBL OERICEVIDOEEZITWE I EWRENL, DD
IR, PBLIC X AMEMRDFEER . MEREIZE) ORENE L 2T s Ty
2rEZHI, AR THAL S MEREWEE) ORENA L PBL IC X % RIEERD I
EDHEHDEDLEMTATWE EEZ LN,

SEOFEERO 2RO E UTIiE, HEE, MEENEdr o7, £z AiFED R
HBWTH 5, il PBLE R DEREDLEITATVS Z LR RENT,

4.8.2 {r&i 1: PBL ORED MNER BRI OABTDEREICIRIIDOH DK
Bl

AIETIE, KFE 1 PBL OEED MERE BEE) ONBEOHERITHRILOD, IZOWTH
AEEATS . G 1| DMEEICIE, £ 4.3 D Q9~Ql4 DIEHZ WS, fERY LT, Q131X
NOIEHTHEEDRD bl

PBL ® 7 —=iZid. HHRHARICE T 2T e ERIEICRBE#ET 2 7 —<2 kb o7
7=, LI ERIEONE % PBL OFERICIEDN T Z &, PBL OERZILFE L EFIEON
BCEDPTZEDHE Lo EZ 6N S, PBL OV R ZEFEICZE VT, L5 & EHIE
PREMIEL I THETEIRMEDZEZ NS, LrLAEYS, OEHIZOW
Tk, AEENRD LN TED, PBL OFEKD MEREWEE ONEOBRITRIOZ L
DPHERHERTE 2, & o TR 1 BEEE 7=,

483 {RBi2: MEMLME OREH PBL ORBICRI DD ORI

ATETIE, K2 MER B OWNAED PBL OEBRICKRILOD, ICOWTHEEELT
5, EE 2 OMEEICIZ. £ 4.3 O Q15~20 DIEHZH W2, R LT, Q19 LA DIH
HTHEEDNRED bz,

AHEIZBWTSH, PBL O 7 —<IiZid, [HHRARICHT 2038 & EHIE 258 < BEE S
2T —=DBollzd, LI EIEHIEDONE T PBL OERIZHEDT Z 2. PBL OFEEK
PIRFFREEHREONRICEI T ENHE Loz EZI NS, PBL OV X ZETHEHNICE
WTC, LI ERIELERI G2 e THETEIRMDH 2 EZ LN, L LAY
5, OEHICOWTIX, BREENRDLNTED., MERE B OWNAED PBL OER
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WAL D Z e DI RREER T X /2, & o TR 2 DSRREE X 7z,

4.8.4 1{r&i3: PBLOEEE TEXRICKLS ICT &R ORBLZERED
EE5NTVBRFER. MERCHER 2F0ERE - BEEHMNFTL
DIREIE

ATETIE, @t 3 PBL OEEYy [BHICX2 ICTIEH) oA 2ERELELNT
WA, TEIREIBCE) REOMRE - MEEN SV, OMGEEZ1T S, K 3 DMGEE
Wi, BEOENCR 4.2 © Q10,16 DIHEZ W, B OHEICR 4.2 D Q1~8 ZHW 5,

PBL 05k e MM oA ZzELGbELATWE AL, MER S
DIRFENEOHMRE r OREO LW 3 575, PBL OEKYr THEICEBF 5 ICT
EH ONA ZEREDLELN TV APAREEREDE LN TVRVWEEZ LY
AR EIL. Zhehofo NMEREBEE) OHEREICOWTHNMEZITo7%, Q10 I
HIBI 2 ICTiEH) Z2HET 2 DI PBL A5 % Lzd), Ql6 REREMZ B S
DI FEICBIT B ICT IEHAPRALB E Lz OHEEHDOEEHSED 10 Sl EEELRED
BEAEE (A B, 9 SN EELQEDOE A (B A & L. M OMRE - MEEITOWn
T EITo 7z, ROV, 8L ~VKRA v b=—D U REDHEREF 45117,

xR 4.5: HREDESMUR RGO MEREMEE) OB - fiE DK

- ABEe B #® .

o F o g ITHR

Ql 5375 0.629 4250 1.674 0.000 sx
Q2 5688 0932 5208 1216 0070 n.s.
Q3 5531 1.289 4958 0.824 0.005
Q4 5469 1.870 4292 1868 0.001 =
Q5 5531 1.805 4.417 0.949 0.000
Q6 5469 0709 4.542 1390 0.001 =
Q7 5750 0.839 4875 1071 0.001 =

Q8 5750 1.032 4.833 1.101 0.000  *x

5

x:p < 0.05 xx:p<0.01 n.s.:notsignificant
Na=32 Np=24
* Hfflr PBL EEROBELADEENME (Q10+ Q16 > 10)
b Hfly PBL EEOBELREDEEME: (Q10 + Q16 < 10)
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FRELT, Q20 MPEEICBIT 2 ICTiEH) OHBEDANTHEEEN MRS N, T
LD, AFFETIERREL TS T{BEICEBT S ICT {HHEF & PBL IZ X 2 MEMRD
HKEOELREGDE ] I2&D, MEREEZE ORENEOHEMBAND—EDEMMPHER I
Too F7z. TMBEITBIT 2 ICT iEH) OMREICOWTIX, HRICHEEEDS MR - 72,
ZAUE, TRFEICBIT 2 ICT iEH) B2 HEREEPMT —~ L T2 Wi,
REBIEST 2802, BHS [BECBI 2 ICTEH) O7—< 2 BIR LD o724
THoTd, HEENE»P oz EZ NS, BB, FHEOEI»OLMBLE b [HEIC
BIF2 ICTEH) OHMBEIIIEENRRWEEZ LN, Lo TR 3 DIFGEEX L7z,

485 {Rr&i4: PBLDEERE TEXICELS ICTERHI ORBLZERED
TENTVWBRFER. MERROEREE - BEEHL RV DIREE

ATETIE, Gt 4 PBL Ry TBFEICX2 ICTIEH) oNEr2EREGbESRT
WA AT, MERROHRE « MEESEW, OMEEEZIT 5, Kt 4 ORGEEICIZ, B
7HENTEK 4.2 D Q10,16 DIEHZ W, BERIDHEICER 4.2 D Q21~34 W5,

PBL 0K Y MERLBHE ONBZEUOIT 5N TWBR A MEMRRO PR
DEED L HW T 2720, Q10. Q16 DAFTEA 10 Hbl k% EiAE (A B, 9 sl
% MRt (BED) & L. HEOMBEIZOWTONMEZITo7. SEEDFE, 8. < vk
49 b=—D UMEDHRER 4.6 1TRT,

fER e LT, PBL OMEBRN~NOEBEL LTI TEEHE - VX -2 v S THEE
DR S Nz, MIEMBROMEE & U CRIERROFIE, MERROEER THEREED M
W N7z, PBL OWEEE LTIk, RERHEED A THEEENPHER I Nz, 2K
b, AIFETIRELTWS BEICBIT 2 ICT iEHEN  PBL IC X 2 FERRDOEED
HhEb¥ ickh, MERRIIOBE. MERROEBAND—E D EHIRD MR Xz,
& o T, G 4 BHEFEE 7z,

4.8.6 1REK5: BADERLIEABICEK > TRE - MERROIBEEICE
L YO - H
AEITIE. RS BODRHEELTEABIC L o TRE - MERLOMREICHET S, O
MREEZAT 50 G 5 OMREEICIE. FEFEOHEIZER 4.2 D Q1~8 BL U Q21~34 ZHW 5,
T3, RRLEAFICL - T MEMeWEE) OMRE - MEEIHET 20 OMREIT
I, FAEFEKT IPEICBY 2 ICT IEH) Z#EIR L2 CH. 2BV e #IR L 8
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& 4.6: HREDE BN L ARAGLEE O AR DB R D Hig

- ARE® B AP )
Ty g T 9

Q21 5.563 0964 5500 0.870 0.417 n.s.
Q22 5563 1.609 5.125 1332 0.089 n.s.
Q23 5.000 1.677 4542 1.042 0.038 *
Q24 6.094 0.733 5.792 1.129 0.158 n.s.
Q25 6.094 0.539 5.667 1.188 0.074 n.s.
Q26 5938 0.770 5.375 1.723 0.061 n.s.
Q27 5.875 1339 4875 1245 0.001  *x
Q28 5.719 0.789 5.250 0.891 0.034 *
Q29 5250 1.807 4.667 0928 0.010 *
Q30 5.688 0.996 5.583 0.688 0.327 n.s.
Q31 5.563 1222 5333 0.841 0.107 n.s.
Q32 5531 1.354 5.000 1.652 0.042 *
Q33 5406 1.023 4917 1.123 0.033 *
Q34 5.500 1.161 5.000 1.565 0.060 n.s.

&
&

x:p < 0.05 xx:p<0.01 n.s.:notsignificant
Na=32 Np=24
* Hfflr PBL EEROBELRADOEENMEE (Q10 + Q16 > 10)
b Hfly PBL EEOBRELREDEEMEE (Q10 + Q16 < 10)

ZDRE L. B MEReBE OMMRE - MEEIZOWTONZITo 7z, SHEOF
¥, JEL U ERA Y b=—D UMREDREREZRE 4.7 1R,

Ql MEMmMHZeEWMS X7 4 OEMEE, Q2 I{PHICEBIT 2 ICTIEH) OMfRE, %
K(OMEEBICOWTHEEDRD LN, TREICBITZ ICTIEH) THEERR2IT-72C
HDIZS DFEMHRITBIT 2 ICT FHOHEHRHNFIZOWTHEIEREE > TWVWDE Z EhD
o7z,

KT, FERLULNEIC K o THERROMERE - MEEICHET 20 OMREEZITI. ¥
ERET TRFEICBIT 2 ICTIEH) ZB#IRLRE CHL. 2hLUVEBEIRL 2#% D B
L. B MEReEEE OBERE - MEEICOWTONEIT> 72, SEHOFE., 78
< YiRA vy b=—D UBEDHR LR 48 I1TR7T,
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RAT: FERNFICE 2 MEREBEE) OB - i O g

CE
B R b

Q1 5192 1.042 4.633 1.551 0.038 *
Q2 5846 0.615 5.167 1.316 0.010 *
Q3 5.192 1362 5367 0999 0.336 n.s.
Q4 5.000 1.920 4933 2478 0420 n.s.
Q5 5231 1945 4900 1.541 O0.111 n.s.
Q6 5.192 0.882 4967 1482 0312 n.s.
Q7 5.615 0.566 5.167 1.523 0.088 n.s.
Q8 5731 0.765 5.033 1.482 0.029 *

x:p < 0.05 xx:p<0.01 n.s.:notsignificant
Nc =26 Np =30

TR BI 2 ICTIEMH) OF — < THEEITo 7R

4 TRZEICBT 3 ICT &) UMD 7 — v THEET o 18

BRrLC, WEEHE - PEEH - a3 a=F— a3 VEH - BERROTFIED HEFE
THEEPZED LN, CB TREICBIZICTIEH 2RELEZZEDIFS A, WA
BH - PREH - a3 2=/ - a VEH - MEBROFIHOMMEE D D o Tz B3I
BUF2 ICT FHORROME[ZEL T, FEDT —RZDOWTEIH S Z b, ERIZ
PBL O EREbOE S Z & CRIEBIRNOERENTHL, wEEH - TEEM - 2
o —vavEHOMBENEE T EZOND, Tz, CRE PEICBIIZ ICTIE
M1 Z2REXLLZEDIZS> D, PBL O EEDEV, HAGOEDOHED, PBL Diitid
EICHEENCRRTWE e EZ N5, ko T, Rt 5 BHGEES L7z,

49 FroH

ARFETIE, MERMEIZE) CPBL 28 AT 2 22T, BFEICBT 2 ICT iEHER & HRE
fRRDEERDER G DR ZIHW., SHRINCHEEER N 2 8B X823 e 2R L, ZD
IREIRREED 728, TEM & Bk¥ ) 12 PBLBOK (250 < PBL #E A L 2 EXKGT 21TV,
ZHEDEFHEE 2TV, BEREDOEORR 2 EMGHEORRL» SO 2T L,

BRI, TMER e BEE) OFRZENED. MERROFIE - HEROEMRSS PBL O%E
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& 4.8: ERNAC & 2 FEMIRO PR O LR

- CHEe D #if ¢ )
Ty g T 9

Q21 5.692 0.862 5400 00938 0.173 n.s.
Q22 5.692 1262 5.100 1.610 0.043 *
Q23 5.154 1.175 4500 1.500 0.014 *
Q24 5.885 0906 6.033 0930 0.264 n.s.
Q25 6.077 0.554 5.767 1.082 0.152 n.s.
Q26 6.039 0.839 5400 1421 0.017 *
Q27 5.692 1262 5233 1702 0.090 n.s.
Q28 5.769 0985 5.300 0.700 0.023 *
Q29 5.154 1.655 4867 1361 0.165 mn.s.
Q30 5.731 1.085 5.567 0.668 0.184 n.s.
Q31 5.692 1.182 5.267 0.892 0.043 *
Q32 5.615 1526 5.033 1413 0.025 *
Q33 5539 0.899 4900 1.128 0.017 *
Q34 5.654 0875 4.967 1.620 0.023 *

&
&

x:p < 0.05 xx:p<0.01 n.s.:notsignificant
Nec =26 Np =30

¢ TRFICBIT B ICTIEH) DT —<v THREIT-> 8

d TR2EcB1T 3 ICT WAL LU D T — < TREERIT- 18

Bic, MREMLTEBD., Z4ucid TRECBI B ICTIERH] AEFhTtnwsd e, I
HIWZBYZICTIEH X 2HHle PBLOEKREZEREOEZ 22T, MERBEE ©
RENEOMME, PBL 2l L 72 EBR BRI —EDMRIDH D Z &, ERNFICEL -
TIRENE - FRERROIMRE, MEEISHEL 522 Z e PHL2ICKR -T2,

SEOEK T, MERROFIE, BEA, ZAIDHE oML LR TV EEENZ NI
765, PBLBOK (255 < PBL ZEA L7 ZEDOHMMEDSMERTE 72, & 512 PBLBOK
D7ut, JET) 7. EEREVMEORRER» LM T 57 —<, F—2IxRY7
SRMolz, &o T, PBLBOK OMKERDMBEFHMEICONTH, —EDIERIIT X
eEZIHND,

PLEpe, MERL B 12 PBLBOK 1235 < PBL ZE A $ 3 Z 2T, AHEL TR
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T 2HEH L EROBELREDLEDTA, MRNBRFEEERES X CHERR S O B/[ITR 5
DR T E 7,

BEENGEICBVWTPBL 2B ALLTEZED L2212k, BIELD & HERR
ZERNRANCRIT - 158 - W T XL HBRHE N T2 TE, ZOHEER, &R
REFRIT 458 - T/ T2 22k b, A HERIRZEEXE 2 Z e IR 3,
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ESHE

MEAERICED < R (1BHR)

5 ETIR, B3 ETHAELLAMKRICHE S, HERHE MEH ICPBL Z8ALL
REBGI 21TV, 2 DOEE, fHili ZR21T 5, fHllB VT, FANIFEERZIT->TW»
% TERE e WcE) OREFRD O TAHlie BREZ1TS5,

51 EREEAY MEH) OB

INFETOTHFEREZEE 2, HRFEERY MEHR B 28 T NICT 275/ L7
AR 12T, PBLBOK 12320 < PBL & A L 721X ¥EXKGH 21T 72, ZOHERE, £
5.1 2R 7,
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¥ 3. PBL AN OHEROK M Z HED D, 5 1~4. 6~12 [H D[ 60 772 H D 4
TdZtt L7, ZZWPBLLADHERRMZEID YTk, X2, PBLEHNCHID YT
DR ZE S 5, SHENE. 26 1~4, 6~12 [M DR WA 30 72, 5. 13~15 [\ D 90
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& 6.2: HIFFE/ 2R DIE A

HE#ES  PE e "HER YL AERY p

Q1 5.897 0.525 28 1 0 0.000  *x
Q2 6.241 0.547 28 1 0 0.000  *x
Q3 6.138 0.552 28 1 0 0.000  xx
Q4 6.138 0.695 28 1 0 0.000  xx
Q5 5.793 1.099 26 2 1 0.000  *x
Q6 5.897 0.810 28 1 0 0.000  *x
Q7 6.000 0.500 28 1 0 0.000  xx
Q8 5.276 0.993 23 5 1 0.000  xx
Q9 4.897 1.525 18 8 3 0.008  xx
Q10 4724 1.350 15 10 4 0.061 n.s.
Ql1 4517 1.902 12 10 7 0.458 n.s.
Q12 4310 1.365 11 11 7 0.711 n.s.
Q13 4310 1.293 10 13 6 0.711 n.s.
Ql4 4.655 1.663 15 9 5 0.136 n.s.
Q15 4724 1.564 17 7 5 0.061 n.s.
Ql6 4414 1.466 13 9 7 0.458 n.s.
Q17 4414 1.894 12 8 9 0.711 n.s.
Q18 4.379 1.458 12 10 7 0.458 n.s.
Q19 4.345 1.663 11 10 8 0.711 n.s.
Q20 4.586 1.966 14 7 8 0.458 n.s.
Q21 6.069 0.995 27 1 1 0.000  xx
Q22 6.069 0.852 27 1 1 0.000  xx
Q23 4.690 1.722 16 7 6 0.136 n.s.
Q24 6.138 0.980 27 1 1 0.000  xx
Q25 6.103 0.882 28 0 1 0.000  *x
Q26 6.207 0.527 29 0 0 0.000  xx
Q27 5.897 1.453 26 1 2 0.000  xx
Q28 5.241 1.190 19 10 0 0.001  *x
Q29 5.035 1.035 19 10 0 0.001  *x
Q30 5.586 1.251 23 6 0 0.000  xx
Q31 5.345 1.734 23 2 4 0.001  *x
Q32 5.103 2.525 20 3 6 0.024  x

Q33 4.724 2.207 20 2 7 0.024

Q34 4.897 1.882 20 6 3 0.002  xx

n=29 xp<005 =*x:p<0.01 n.s.:notsignificant

HREER 7 fHE TR
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}

}
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int main(){
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