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Abstract

In the present study, we conducted an interventional and practical study at National Institute of
Technology, “A” College (referred to below as “College A”), an AL promoting practical school
under National Institute of Technology (NIT), to examine the manner to promote and operate
systematic and sustainable active learning (AL) at all 51 colleges of technology (KOSEN) organized
by NIT. First, we designed, developed, and practiced AL promotion leader training that uses a
colleague model, and proposed training content that would be well received by those being trained
along with the design principle. Next, in the preparation stage for subjects that use project-based
learning (PBL) for all teaching staff at College A, we developed a course design and operation
guidebook along with worksheets for teaching staff to maintain the quality of education and improve
the effects of education, and verified its effect and effectiveness. Finally, with the authors themselves
as the subject, as members of the organization that systematically promotes AL at College A, we
performed a descriptive analysis through interactive self-ethnography, and clarified the aspects and

roles of “supporters” of AL promotion.

In Chapter 1, we discussed the background and objective of the study. In elementary, junior, and
high school education, AL is being introduced and opportunities for teaching staff training and
faculty development (FD) are increasing. However, there are also many problems with the practice.
In the case of KOSEN, the committee of rotating teaching staff is in charge of FD, and it is difficult
to apply the practice of university education development centers to these colleges as is. The
objective of the present study is to propose a systematic and continuous method to promote and
operate AL in KOSEN. Therefore, we performed and practiced the following three points.

Firstly, we designed, developed, and practiced the AL promotion leader training that uses the
colleague model, developed training content that would be well received by AL promoting teaching
staff at each college of technology, and proposed a design principle. Secondly, during the preparation
stage of all projects at College A, we developed a course design and operation guidebook along with
worksheets for teaching staff to maintain the quality of education and improve the effects of
education based on the principle and standard of service learning (SL) summarized from
international papers. In this manner, we confirmed the effect and effectiveness of the course support

tool. Thirdly, we performed a self-ethnography analysis with the authors’ description of their own
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experience over four years at College A. We clarified the aspect and role of “supporters” of AL
promotion, and proposed a framework and function that organizations should have for systematic
and continuous AL promotion. In addition, we verified the effectiveness of studying the researchers
themselves in addition to practical research and development research when researchers are involved

in educational improvements and school organizations.

In Chapter 2, we confirmed the definition of AL, classification of an educational method to
promote AL, and the definition of FD, and provided an overview of the development of measures
related to FD organization and AL promotion. Next, we carried out literature research on the current
situation and challenges of FD and AL promotion in universities and junior colleges. The number of
workshops has increased, but participation of teaching staff remains low, and formalization of FD is
suggested. A problem with the introduction of AL is that insufficient course design and biased
learning style have an impact on the effectiveness of learning, and expression of each teacher’s
“view on education” could interfere with systematic AL promotion. KOSEN experienced similar
issues. In the case of KOSEN, there are two types of FD, corporation or school. At each school, FD
is implemented by a committee of rotating educational staff, but accepting students in the ages of
junior high and high school increases the burden in terms of school tasks, and it is difficult to
provide planned and continuous AL promotion. On the other hand, it was found that there is a unique

characteristic where interaction of teaching staff between KOSEN was active through school tasks.

In Chapter 3, in order to examine solutions for the challenges described in the previous Chapter,
we widely reviewed theories on course design and educational methods and models on function,
structure, and organization of FD. Application of ID theory is effective on problems associated with
AL introduction. However, the number of ID theories is massive, and in order to have a systematic
introduction, we needed to narrow down the AL-related contents. In addition, we found that PBL
courses to be held at College A are based on activities that contribute to communities at the same
college, showing that an educational method based on SL could be applied. Thus, we summarized
principles and standards that should be nailed in the design stage of SL from international papers.

We examined methodologies of FD, theory of the structural model, and research trends, and

found that application of the thinking of colleague model could reduce problems with formulation of
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FD and AL promotion in the committee. However, there are not many studies that describe the roles
and skills necessary for FD leaders with the colleague model. Thus, we studied theories on human
resource development in companies and organizations and found that the roles and skills of a career
consultant who values self-determination support can be applied using the analogy for FD leaders.
Finally, we examined an interventional approach on educational improvement, schools, and teacher
organizations, research methods, and their behavior. It showed that some were based on participatory
observation, some aimed to improve the setting and build theory, some aimed to improve specific
situations, and some researchers used themselves as the subjects.

As such, based on the colleague model and considering the perspective of human development
centered around ID and career development support, we selected theories and research methods that

could be applied in each practice and verification.

In Chapter 4, we applied the colleague model and designed/developed an AL promotion leader
training program that was well received by teaching staff who promote AL at each college of
technology and could be put to practice at their own school. As the result of the present study, we
summarized challenges in AL promotion at small schools where assignment of FD dedicated staff or
installation of education development center are difficult, and proposed the design principle for the

training of AL promotion leaders to improve its effectiveness.

In Chapter 5, we referred to classifications of principles and standards that should be captured
during the design stage, summarized from international SL papers in regard to community
contributing activities that College A has been implementing during the preparation of PBL courses
all teaching staff are teaching. In this manner, we identified insufficient educational elements. Based
on these elements, we developed a course design and operational guidebook for teachers along with

worksheets and confirmed their utility.

In Chapter 6, we retrospectively reviewed the authors’ four-year experience at College A through
self-ethnography with two interlocutors with different positions and descriptively analyzed. As a
result, changes in the role of “supporters” and the reason for such change over time was identified

and could be compared with the research approach associated with each model, educational
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improvement, school, and teacher organizations associated with FD. “Supporters” need to flexibly
change their roles, skills, and positions according to the situation in the school. When the same role
is demanded of teaching staff, it would lead to too much burden with their time and mental stress,
thus we proposed how it should be placed in the school framework (function) and role of teachers
(roles, class, etc.). Finally, intervening researchers performing descriptive analysis of their own with
their own experience through interactive self-ethnography would allow for identification of a
changing situation on-site that is difficult to identify in practice, their own characteristics, and factors
that influence the practice on-site at the time. It was shown that combined with practical studies and
development studies, its reliability and utility as reference information in developing similar practice

in other sites may be improved.

In Chapter 7, we discussed practice and verification results from Chapter 4 to Chapter 6 in
reference to the research objective. As future challenges and outlook, we expanded and reviewed
subjects and contents of AL promotion leader training, and showed the need to examine
improvement in course design and operation support tool for all PBL courses, examine FD maps by
stage of teachers’ career and class (teaching position), review existence that externally supports

continuous education improvement activities, and review the function of the KOSEN headquarter.

As such, we made the following three contributions to AL promotion in higher education,

capacity development of teaching staff, and in the field of educational technology.

1)Proposal of training and design principle for AL promotion leaders in small
higher-education organizations: We proposed development and practice of training for
AL promotion leaders at each college of technology and the design principle for training
design by applying the colleague model. Based on the present study, it became possible
to develop AL promotion leader training that would be well received by teaching staff in
charge of AD promotion and FD at small higher education facilities where AL promotion

and FD operation are managed by a committee of rotating teaching staff.

2) Proposal of a support tool that assures quality of all PBL courses and improves the
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educational effect: Based on principles and standards that should be nailed during the
design stage summarized from international papers on SL, we developed a support tool
for course design and operations for the preparation stage of all PBL courses taught by

any teaching staff. We showed the utility of such tool.

3)Proposal of a research framework on educational improvement and school
organizations: We proposed a research framework in which analysis and discussion are
performed on intervening researchers in addition to practical research and development
research used in much research associated with educational improvement and
systematic improvement. By descriptively showing the conditions of practical study and
development study and the characteristics of intervening researchers, it provides hints
on development in other sites. It can also be used to improve the qualities of researchers

and visualize the direction of improvements in future interventions.
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2016), FREBIIRBITLT 7747 « 7—=v7 (LT, TAL)) OHEBEMENRIN, &
HEMBETO AL EAREA TN,

FIIRFE o ToEHEHE BT H AL HATIE, Ao ¥EREHIiER Lz AL OKRBER
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<, MEDNTUANEECTHL. HMFET VOGRS, KEOHERELL ¥ —B IO

BRI FRIBEF AR ORBERA TER SN D 71 7T L%, FD ~ v 7 (ENHEH
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HENT 27—~ LT, SRNLIRE SNIEZBE RN BITHHEEZIT . b5 —Di3%
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2. 1 ALOEE

AL &) HFER A 72 19 FL P & 20 TN COREICE T 2 BB R OE
BN D, 1IN (2019) 1%, ALIFERBOFERBER L LTz R LW\ ) BEGIE
WX LT, FEEDIVEHNICEE TE 2BFEHTELHRT 2 EREHOFETH- -
EIBRTWD. AL OBFERERD R SNRWEEH RPN ET 2D, Fr— X - R U=
W&V =LA A Y NE, FELFRES TN AL 2 BRI R BRI > THE S Z
BER S CIRELAE L TWD Z e 2R L, UUTFORZ AL O—fRAFRFHE L THET TV 5.
CFAEDRHIZHE Z M RICEEIISIML TN S.

CHRREL Y B AT ABBICEAREIN TN D.

CFENRE Y EROBE (O, WA, L) ISERALTHD

ARG, L, H LWV SIFEICEFEL TV D.

CFAENRHY B OBESCMEB AR TS 2 LiC, K EANENIN TV,

(Fr— VX R T2 N& x =LA AV, 2017)

ENOEFAFICENT, AL &0 ) HRENBEICE DN D K92 oTc X o nidid, X
AR PR R 2012 4R ITR L DEi7z 2e Rk A& 52 < T2 O KSFH0E OB s
ZHET C~EEEORET, ERUICEZ D NEERT 2K~ (BH)] Thod. Uakt
DRI (p9) TIX, [HEJEIZDE> THEDFEIT ST, FHHGIZE R 378127/ A1,
PN B TREBI L HE DL TILTELT S LB TER0. KDL 5 RO -
HEAZ L E LTRSS, HA & FAEPBELFHET KD D0, —FfFIZ0 > TUIFEEE L,
LN FEE &5 2 2208 S FIHN R TS 5 & B D, FAER FRAIIC 8 2 7 42 LAFZ 42 /T
LTS BEBINGHENE (727 4 7« F—=22) ~DEMPLETHS. | CCEFREE
REEFHD, 2012) EEIPNTND. YHEERA I, BEINFAE (AL) ~0Ofsit
HEBT H720120%, BELEFEOH TORMRMEO RE L AKNETH D Z L BT 5.
o YFE RO HFEETIE, FEEORBNREE~OSME R AN Bd% - FEED
WHE AL & LTERLZI 2T, ROLIHIC, BENRBER - FEIEOHFRIZOVWTHE
ELTWDZERR#ME LTETLOND.
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(72547« F—=27]

BB D - He B XoBE L1382, FEHEORERSN R FE~DOBNE
B ANT=28% - FEIEORK. FEENREBNICHET D2 Ll k - T, RBun, f
PR, SRR, #EE, ik, BRRASOEILHNENOBR AN S, BRSE, M
BfREE, KBRS, AEFPEENEGEINDIN, HENTOINV—T - T 4 AT v
2V, TAX—N, IN—T - O—=JEKHGIRT VT 47« F—=TDHETHD.

1 (2014) X, AL NVEFENZRAGETH Y, EOFHMSBOEME - ZERFIC LG L
THORDERET DI LIIAFRELE LWV OHIHRED S &, ARDOF v — X - R T =)L
&Vz—hA AV UICRDERIIMAT BT mw2A0Mb] ([2EB L, SCBEY
BOEZTITFELL i b T edo 7z TREEINZE ) IOV TORIREIT> TS,

BLE (2014) 2L B ES

—H 7 AR AR AT L v ) () FEERVEBZHAERTO, Hb
LREEN 72 FEH O Z L. BREIMHEICIE, EL BT - BET LR EOIEE~DEE &,
FZTHRUARRBM o Z2DMEEES.

AR D HFERIC L D ER T, #dR - FHEN RSN L, L (2014) OF
FTIE, ANROMHEELE TIIR STV R0 T2 REENHE O BRI NFIZ DOV Tl~ 5
ITCWDZENFRTH D, FEIEEI~DORGIZ L > TEL LRI T vt XDIME D
ZENERHSND LT, BRAMERNOIHTERDLZ LS AL TERWNE WD, HE
2O XS HEINDEMA~ORIGS ATREIC /2 5. £72 2.5 HiTHR223, ENLEHOHE D
IRMNTIE, RETAL 2B AT 212013, Ak HFEE THR S - #8d% - F#EEZ IR A
RITIER DN EEEBENELTND Z ERDoTND.

ZDIZOARMIFETIE, #EIC XD AL OERZTRM L2 5 2T, FAENERICREZ 7
RURZ RHZE S & T BN FELFIREL T O REA AN TITIE, ZNAETOHAL
FHEOMOREGRMEL RETHNEMEN S D 2 & 2T 5.

2. 2 ALODAE

ATER O FHFELE TR SN a7 - HRIEUSNT, #¥E% AL LT 5720 OEE HiEDRER]
LLT, REERE, INV—"7%8, I=vYRX—R—DERARENREZTOND. WA
FHELOW) (2015) DMEET D [FOGE W REDHBEHIECHMED, ALZERT 5720
WEATELHDLERD. ZNUODOHEBELHIEDITLALE, AL L) SENMEDILDH
MOBEEBL TEEINTVWDEIHDOTHY, AL L) RO T, O THRHEIND X
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RO TERLHDTHS.

AL OEHFEZIRY ANT2EE2 BIRTHBICE 5T, EPIREAREEE - FHEE2m0 12
W, Z0H5 2T, BOMEYT IR AT EARICE OFER - FEIENE LTV D0 EH
DIENEN) =—=ARHLDITHRTHA ). ThHDO=—XIZH L, L (2014) 1%, %
ORI FEIGEE N & o TEABIECHIE 2 LT\ 5 (% 2-1). 721119 (2019)
X, RITHNE D BEEOBETENRIEL, FEEHIZE LT TIEEOREN 3720 12<
WEWHERELZ L TEY, ALDOEZ 32D L~YMIHBHEL TS (X 2-1).

®2-1 ALEREDOSEFIFTLUREEHRE (GBL, 2014) 0% 3-2 £ —8HE)

247 2470 2471 2472 2473
FEDORE ZEFEE BEBIFEE BEEIFEE BEEIFEE
L a6 = . BEFH - BEFH - s B
R Rzaz BEPOY BEPOY FEERLD
EHMER IS
HALENRELLT - & P~ =
(OL:E
“EELA CAAVRI—F/EZ | - F4RAVIIY - A - HEEE
(FOREIP YYR—N— (KR | - TLEVT—Yay | - AREE
ZE—F) ZATHIRG E) - REREE T4 R—F
- wREOLA INLIR— b -LTD EE L& LT X
EA R X (A INTR B CEFAVARRNSVaY
NDRAS54 KDE EE (B (Peer Instruction)
A EERIES F—-LEBREE
CEYPOETILIZE e-Learning % &) (TBL: Team-Based Learning)
BiRR HYwh— - IBL
FIRERE (Inquiry-Based Learning)
VIS TARAYYE
Hk - e 1

(Case-Based Teaching
/Instruction)

- HREE
(Discovery Learning)
CET7S—=2Y

(Peer Learning)
* FBL(Field-Based Learning)
S IT4—ILRET—Y
- IEEEE
(Accelerated Learning)
* BLP (Business Leadership
Program)

L ALY - RREDERTE & iR
FRERARAPE - JOo 1) 2B

LAIL2 - Bk & FFEIH
HEHER - HREFE

LA : SIBOREFERS

Sow b R—/\— - BHECH

21 ALDAEICET S 3 LAL
((lA, 2019) X 2)
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2. 3 FDDO##EItH LU AL HAEIZBE T SBEEERDRER
AEITIE, 1 XCDIZFD OERICOWTHRRT=d &, FD Offfkibis L O AL #Eitk 2 BEiE
T HEORRIZOWTHBLT 5. AA (2005) 1%, FD #/A% L REOERITHIT 29 2T
NAFITIE, IRSHIZE, BE, o —v X, EHEE O MEOEEDHE TH Y,
TS Z AR DR & BRI O W O B Rk - Al A B e, BRFICTIE, FITFHEMERE
DOTOHBITE S EGDES | & LTS, ZDk, 2008 0O KFEREEEDLEIZEN,
KFX, HOORFOREDAR LOHEOSEE X 5 1= ORI 72 AHE 5 L OWF5E
DOEMENPFEH S CRFRELHER 25 520 3), 2008 41 LY 2012 O SCHEM 2
RHBEFHRIC L DER OGRS CIL, HENE - HEORFEOTZD OFHELSMNZ, #
BHIOBEERE OIEE 2R ZIETHENH DL L 2R L2 9 2T, YkKEIZHELT 58
TFD OEENP SN TND CUEBRAE T REFE RS, 2008 3 L 102012).

SCESEMEE R HAEFESRSEHE (20084 12 HB X ON20124E8 ) TOEFR

(7T 4 FT4_Xmy A~ (FD)]
HENRENE - HiEL2WE LN LS 5720 OB 2 BHREORER. BAR 26 & LT
1%, HEMAEORESBOER, BEFIECHOWTOMESOBE, FTHEE DT H O
BEEOBRBEEZZFTH LN TE S, ok, REREEAESEICBONTUL, 25 LEEKT
®D FD OFEfizHRKFIRD T DN, HIZRENR « HIEOWED 2D OHHEIZIR ST,
IN< BB O, TIZIIMEIEE), thaERk, EEEE 2R 2 ZE ] ORRE B R O E)
PR EETHLOLE L TCFD OEEHWDLILELHD.

N OREEZENE 2 T, EED (2016) 1%, FD ZJA<#A Tk v =¥ - Bk, 7
Uk =T, 6l BRI oL - GO, ZE OHMRe BT O 72 D DAY 22 B Y
KA EEFE LT

I EHE COMBRA R AL OBAZ FEL SE 5121, Hr OBEORENE - HE
EOWHEICEEST, B FaT s, MO - dof, HEOHFMAESBIFRE b HE /RN
A FThHDEEZOND. FTMBEOUE - I, BEOHMENHIEZED DB, il
B« BAID RE LSBT AR D ATREME B V. & 51T 2017 4EO KRR E L HED W IE T,
§ 25 50 3 TRENT (REONEB IOHIEOWE USMNS, BKE #HEBEZE5TD) O#H
BT IETE B 55 O3 5 D 2 KR 7258 & (X 5 72 D OWHERE 2 D FR BT B3 2 2303 E N
(RFRREILYES 42 20 3) Shi=Z & b7, AWFEICKIT S FD L, &S (2016)
DERENND Z LT 5. RIBAITEDOHIFERSR T d 2 d g I L ONE L & A,
B EEI PG ERIEICNE D Z L2 TV DD, [FAERED RN TYH, FHRO KRR E
YL [AIRRD FD IR 2 NAEDRE S LTV 5.
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WIZ, BDREOESSHEWEICE T 5 FD kb3 L O AL H#EE 2 A T oo BEsEf 5 2 1
BT 5. K228 T X918, LRAEOEFRESPOHINDER, ZAUTHIRT 57
DO RFERBEIEEL M6 & T 2BEMEOIEREDO RE LITH BT, RFEDHHUEH
HELRZEH OB D D Wi &FE N R STV D.

& 2-2 FD O#MBIES LU AL #HEDREEREFR

£A FRITHBUER 8 B 55 BA
19914 7 A KPR EEEEDO KM & A RN | BERREOREEEOEM. Ky
AT ADEA 2 &2 B O AR - T A5 85 &
EDT-.
1998 4 10 H | RKFFHRSEH 121 HREOKRFG L | SCHFEOAXLETHO T 77 7h
SBOWETTRIZOWT-HREPMIERE | VT 4 - T a4 Xa 7 A M BED
O P CE M A < K- .
1999 4 9 A KFax iE FEMED UIE FD Fha D55 116551
2004 4 4 A RREREAMAR R K 2 KREFEREM OER] | [, ENLKRZESEANME. EN K
1k ENFHIA G T S,
2005 4= 9 A IR FHRDE R DR RO K7t
HE-EHERMI ) 5 5 REFEBEHE O
HEEEIZ AT C)
2006 412 A | HEREAREOSIE AEPEFE, KPICHET L3085
B, HEICBAT 5L OMNILET
2007 45 4 A RFPiaxEEEOSIE (FD 2551k) | REBGHRRICERIT 5 FD O %51k
2007 4 SCHB R TR PR E g7 a
77 5 (KB GP) | Btk
2008 4= 4 A K EEFEOUIE (FD £#%1b) | T LR %ICB T 5 FD 0FEb
2008 4= SCHE A TR BT ED 2 D
WO R PR T 0 7T )
EOmWRFHEHRE T 0 7T L
(#5 GP) | Btk
2009 4= 9 A SCEH B AR T2805 BAFR 3L VR L i)
) AT
2012 4F L A D= Rk 258 < T2 | BEBIADZRME (AL) ~DiisHa o BV,
DO KZLHE OEHERHRIZET CT— | ZOOOHEME (77 HLT 4 -
AEFORT, ERNICEZ S EE | 7482 v3— (FDer)) DK,
BT B R~ fels, HHRT bR,
2013 4 SCERBL AR Tk 25 e 4 (] 2805 HE it
F3 bsd
2014 4 SCHE R TR PHE AR v 7
7 . (AP) | BRA
201744 A KFFREREOLE (FEfT) SD #H5 Ak & IR EFH D YLK

KOFHBRRIL, RFOHE CEFEHEEL I OEE 2 B 5 B & F %
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B, 2009 4 9 AICHifT S TEERARILFRIBLEHIEE | 1%, SO EE L
THEMET D Z & BBRA - RN LEE EOBRLICHRAETIRICR L, B IFE TF
M 2720 O 2 - EE T D55 ORERE TH L. KRPEHEEESC K FHE LRI
B MBS EEORELIHEML, MAFEOHEMELAA T IHBFT I 0/ T L5521
LTV %. 2019 4 8 HRFRIT 13 K5 14 fliak 25, K5OR8 DR 2R AIHE S 0 Ffikk
& L TREINTWD CTHRFYE, 2019).

F7o, 2014 FENORRMBESNT TRPEHEHRENET 127 7 L (Acceleration Program
for University Education Rebuilding: AP) %3 X, #HEMEFRITSHES ORINE,
Te 72 AR BB LT ) e B 2 2 i 2 RKF 2k 70 2 L # AL LTERD,
2019 4 12 ABIE, 5207 —~ (F—~1 : 77747 - F—=v7, 7—~1 : %§&
BEROAIHME, T —~ I« ARSE - @R, 7—~IV: RN EET 0 7T A, 7
—~V  ZFERICBT D ERIEOBHLORI) TERE SN RFED, YZFEICROM
TS, REBEHEEETIE, 77—~ 1 28K, 7—~0:14, 7—~:1#&, T—~
V1%, 77—~V : 1 ROEN SHEI IR ST D CHFHAA F L OVEiTRLZ:, 2019) .

2. 4 RE-BARZEIZBITSAL#EES XU FD ESHDIRR & RE

21~23HiTlE, SEIERALDOER, B¥EEL ALILT H72DDOEE S, £ LTFD
ORI LY AL HEE D BRI OV OB L7, AREITIE, K% - BREICEBITS
AL #EtE 3 KOV FD {EB) ORI & FRE 2 B3 5 .

R RGO S E R T O AL #EtE O NGRS T 720>, SRETE, WIS hSHE
TH AL OB 2 FRBY ANSBND Z Eilie oz, R EIEEESGTICHIT - 2 E
TOFHFDOE L DITONT () ) 1T, FHBESEESURTOWED HMEL L
T, TAL) TiF7e<, TAL Ofs] 20 AND Z EMBREN TN D, HREEN DI,
FANIRFE S TomFEHEREATO AL B AR CTAUMELHEB LD Z LR TE 5.

Oz (77747« F—=7] OFFK) X, TBERBNHGTERL 2 B AN T RZERFE
DEDOMZ B LI HIROBEIC L EE 5 b O TIE R, A7 b2 o B[
DEKIZ, A~ ADOMEMIE LS THEOBWF ORI ST 2 L 2BRT 20T
HH, IHIZ, FNEZBLTEDL S REE - BOHZBLNEWVIBLENSL, FEHDED
HEDHLDODMWELEZBETHOTH L, CUEREEEFRENRS, 2016, p23-24)

B, T (2015) 1, AL EAICHE ) FEPEOREICLY, FEA~OERNT T u—
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FRBRBIVIZRo> TODIRIMA TR Lc. £z, A7 EGHc 2R Lz AL 0K
FHAHRESND (AR, 2015) 728, AL ERXITFED BIERABH NI R> TN D,

F1FNTO AL OHERIE, ZhEThHE Y MDERNeh ol llx DBEED T HERL
B O ST 5B 2 FORMICENR S, ZHUTHEZEOFITH L5, TR (2016)
1T, AL AZd 2B bACE 2 TAAEIR]), [BHEEIR], [CAHEEEUR], D.FSEHIR),
HERSLIR « B5BUIR] D5 DI L TV D, 2 M%7, AL ERATORILA~DEIFEOHE
Fr2 20O REIRPCIERIRTH 5 DIZH L, HEEIROZRNN S HE FE TAEL BRI
arbhe—LT5 IBFEYO AL X [FEHY D AL) 728, BEIROBHIOIERIC
BROLT—AZEEMLTND. ZI0bb, Mk ALHEOHL 2 RLTRY, Zhix
EEHECHLLBORETHLLFRL L.

AL HEEIZ1X, FD IEBYOIEVEA LS M ELTE & F bl T D CUHRFRA s % 8E 5, 2016) .
AL 2T 272007 — 2 v a v IRREMRGS, BEMAEORESEA FD O—RTHE
MES 2 KT %, 2015 FFEITIIRFERERO L THMLE. L, 2B
HADOEEZE OSIMNBITE RSN TN D CCER A mSEHE F, 2017). HBEK
FOHE BB ROE N DME 2 DBEE LV E Y, HEEFLVICETES TV
WZ & R R EBE e 2 — fE, 2011) SRS LTHETOND.

FRICENL R 2 OB DO R & 72 K7 TlE, FD #5%b a2 52, HEORFE L 0%
B HIETIT O ZURE TR SN OB v ¥ — 2 EOMBILAEALTE (KED,
2014). THLS DL DR - HRTH, FHOBIRE THR SN D FD ZESNRE S
Nz, ok, ZOLX 97 FD ZH ) TEIOBEE D3Ry —n & LT, RFPAFIHEDL K
FHEENRETDH, FD 7778 LTRESND T 07T AERllT 287K LT,
(K« FLIRCFD b D NDT=dD FD ~v v 7 ERIRAATA K74 ) (ENLBE BORF
JepT FDer A8 #, 2009) AH I TS,
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2. 5 EILGFIZEITLHALHES KLU FD EBORK &FE

[ENZ T, FERR R BB BRI 0T D EEE RS OB REITIE 2 5T, 1960 4RI
RESNERSHAEHRETH D, FREERO 15 D 5AEM (FEMIE 5 44), HKR
D2ELIMZ D & THEBO—BHEMTONT0D. 1 OOENEEHZD 4~ 5 (N
RIE S, FFF 40 A RRE 1 FHETHER SN TV D, AL OXEMENRF i D LRI S,
[E] ST s A Tl RS 2 R T 5720, (RPAED S BB O EER - EEHE A2
AV F 2T LITHAPAENRTND., EHINER L EAIITON TR, Ffa T A -
a7 4 ay, PBL BRUOHIRERZ: &, BETORETHARL I & &2 FERITIERT
DR BETHDLZ EICHER S SH. TO—T, ZLOHEBTOREIZONTIL, #
BHLDORZANTITONTND Z R L o7,

2014 FEN S, EEOESLEHFEAR TOMMI 72 AL OBMARME-> TS, Lavl
K5« FRFETOREL [FER, FD o4l - Uk, £ L TAL#EE OB L ITR2 S
JETO AL ELKBEATED, FHNTALEBEASORKBENEZ 5 Vo TcifEZx T e,

AR IS 3 I GEE (2018 4F 4 A ~2018 43 H) T, #E OB O B4 D —
DL LT, EVEEOTRTOFPEIEFEIELZLEBEEL T HRKBOREIIKYE - &
BNETHL (a7 & MEHAFOLY —BOGEAEZXD DO L7225 TE7 /1)
wiRR Ll [£E7 a7 xaF a8 (LUF, TMCCJ) ) (ENL&FEHM PR, 2012,
2017) OEELZBIT TS, 2018 FHELIFRICAYET 22 TOENSHFOEAETE, MCC
WCHESSHENZ T 6ND K95, ENEHEREETIEIMCC DEANED LTV, 51
HENLEEO LT AAL, EREHOFEENELE MCC OFEA NS SD [Web 7
NA] THEASNDZ LIZ2o>Tz, LavL, MCC AR Web o T 2 & RIS
2, ALEAZHEES L Z L~ R PR DR ol

ENZEHARD FD OFERIRILZ FEMISR L72EATHIRIZZ Ly, HA S (2006) 235
EHEW 2 XIGIAT o 72, IUEFE T FD FEfORGHHE TIE. &% FM AR OB FEIHE
FEMER T RRANT B UORERTZE LIRS TW DD, SRR I TV, 7 S5HET,
MSZATEGE NMERTO 2003 F2I2 50 S 41, BUROASAL ORI & 13572 5 ATREPED & .

e, ARMESRICIE, EA GHEEE) & L CRESHEOHUE & MG ET HHHE
FOEE 2 O HMANFAEST 2. BICRBEHIIHES, EAPFICENTRELEZLT—
BT 2 BEOHMEE N EOTZD DWHED T > TV DD, WL 72D NI L,
EEEAONEN TSRS TS EIEEVED., E2ERIT 1B OB/ E
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W2 EHH Y, BRIT FD b L7k 7 <, FD OFEFPED @O EE OFLE & #E L.
Z IFBEFHEY OFE MM FD Z#E L TR Y, 72 AL BEAOHED HIIHKIE
NHNTNDTZD, P T AL OB AR AL (2K 2 20 B O Bkl Bl & 234 U T
H. FLERZE - FRELENEHEOENE LT, PEEE ERSUEN I A—T H4EHO
FHAEZITANTND I ENZET D, ENEEOBEITHE - LS, £, &
TEFRE, EEEhZ I U0 &I 23SMNERI ORI - 51K, 7 7 ZBAEEE Bz, 77
B, R - HERICBET AR - AR L) O X5, MIEREHEOERE LML DY
TBBEZATND EWI RN H L. 2N b OERNERY, BRTOFER) Tkl 7]
BEZe AL HEHE D FHEA 72272 08 LUVRILIC B 5. — 07 T, EICTHE % 2l U 7 [E 57 B
DHEMEOLZRMBEATH Y, HBOT —<TOR Yy NT—JEEB LT VENS, K
o BRETIEOEY AWM EETS.

EHEOHBL Ch ol A ST, 2014 FIEHEED AL HEEFEKL L L THRES 1,
2015 0 HITSCHF A AP B (77—~ 1) (2.3 ) ICbEIRShiz, ENLEFORN
TH AL EAZENICHED TWHEEO—2Th 5. ARmEIE, AL HEEEEK & 722 500
Mo SESERBEREES L THELELZIT> TV e, 2T L oMb ) SRy
Il Dfa7l, FHDOALELDTaY s MEBIZELTEFRIET L2050 THSL. i
ZIAE, ERL 25-26 AT O HUBRRE 2150 L7 U E IR m 2 = 7 M K 5 8E M
FEOEDOM ETiE, 30 LLEDIEENThIL Tz (A TEREHMERIT), 2015).
INHOEBICIE, FMFROKBT TR, B, WKEE B Eo— BB EHY
DHEEGLEELTEY, ZMT5FELR—FAROFEDOHRTE D bDRET TR, F##
BEWT, FAHEBAT CEM SN TWAIFEI D72 < o7z,

L L& O vy MBRERMINTOEREOD, HEIEOSDIEY OMSEZI) A
N5%, BEFEL LTCORGITATIEAR» o, ENEHEORE THHMETHEAR
Z L OIHAESE, ERSINEBASOERFENE KL bR, ELTIALDIFHICAET
DEENBIML TS DT TERLS, —HoFAE (ZLTHR) WEP LTSI b
molo. ERERIIEMCEEND, AGEOFNAFETALEALZANE LY —7vay
TIROREZ ML T\D CFHED, 2016). TD7RNT, %< OHAN [FExRE)
EVIOBERICEIE N 22 <, BREFSOBIESIRNZ L, Z LT, AL &1 [fRETICT %
AnienEnidieng, [7v—79—7 % LisnE Wl ol mbliafFmicr
JHASN TN LIZRRT D2 E~OMMPRELTND I ENRALTE
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2. 6 FEO

ARETIX, AL DEFRKE AL 2R T 12D OHEBE HIESLZ DI HE, FD OEFRL#HRL, FD
FERRAES> AL HEMEO Bk O A 28l L 7=, Wi, K% - EREICB TS FD BLO
AL #EEDOBLIR S L OGRBEO SRR 21T o 72, UV —727 v a v 7EOEEITII L=, #
BOSIFITRVIRUDFNTEB Y, FD OJERYL - B RSN T D, £72 ALE
ADRER E LT, N EoRRERGFEVEROREIZ LD FER~DORE, Hxo
HBEO [HEBL OFRMD, MR ALHEZT 2550300, ENEHE THRELOR
BMERZ TS Z EERLT-.

ENLEEOLE, A () B L SO 2 FEO FD BFEEL, &K Tl
EFBEY OZFBSMMKIC LY FD BEMEN TV D, ENLE N FERE & mS8E NN
N=FDEMDFELZTAND ZE TORBABDOZ S B L, KR TOFHEP THE
fery7e AL HEEDEE LUVRIICH D, 20— 5T, FITKRB %218 U CEN &SR OB E
DB THDHEVD, MEORMEAET L2 LbhoTz.

ABETIE, FHDOANL DT vy =7 Fathd &4 5 ERINERINEATH LD, £
SOHEENA~BIMT 2 FET—MICEE-TNDH L, FEINLOFEECONTIL, #HE
FEE L TOSEORMNH D Z ERbhole. 6T, 2 DHBTLNRELHET
D LV BESRIZEIG A2 e <, YR FHRICT 7 B A TETWRNWI SICERT 5 AL Ikt
T ORMMENECTOWD BN D Z L hbioTz.
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E REBRROEODOER - ETILBSLUMEARED

W

T

1 REZFSSIUVHEFAEICET 2R
1. 1 AVRAMZOYaFIL- THAUITEDIRERS

F2ETHENCHFHETO ALHEAORED 5 b, Aoy 7eEsGHIER Lz AL ©
R FEH LB ILEEDREIC L D FEEA~DFENT Ta—F RN B0k TWAIRE
iR 5 HED—oIZ, £ AT 7 aF - FH¥ A (Instructional Design : LT,
D)) IZHEASRERFNB 2 6N5S. ID [ZAARETIIHEERIFLERINTEY,
BIEHONR LR LMD ZmD D720 DFIELZL KRR LIZET VONESE, 3%
NOESH L TFEIEREZFZBT 27 mt 20 L&2HT (55K,2005a). F7-mk
(2017) %, IDIFHDHNH ALMEAZNULTEY, HOLOLIEEHTTOT 7T 47
EITlE, IDICEDRFIEFEERDET AL — FHIRIZRD EFRLTND.

ID #5alE, BEEIHICHEHOL SEIERWEEZHRT L2006 DTHY, FEERD
MDD AT ¢ TR, REOHIE, BESTICEATLHMET, TORITIWRTH .
—FHT, ENEHEOHBDOL L, RERG~OMRITHNRLRR 2L, RitTHIL~0
BHBENRENZ ERDN- TS (2.58). 207w, ALH#EZEHKNICED S 5 2T
B A5 ID BRI, S/ RIS U A I DD, FAEIZIRWF O R DR EDOM AN T &,
BHREY AL 5k - BRIENBIRTE L DICT 20 E N H 5.

FAETIE, AL #EdE S MCC A A RIRAIAT CHED 2 ME R H Y (2.5 fi), Oz
b, RF - EREFERRIZ=2DORY v —DORELEZ TV, £F1F, BHEEZITH> 94T
D 3Ho0EHE (MFEAE, THENEL, [FHEiGE]) OREMEE D LEMEE BT 5
T LU BRI T EIC OV TR, IR T X 2 S ORISRl 72 Te <, BT
A B TEEAIIZAT O BRI O MBI SV T B H 2 &, £ LT, FEAEIC
SbOYET M ENRIRTE 2 Z L BfET 2 LiC L.

REFRFTFIE, FAEOFEERMRFVOEART 72D OEE-S T 07 3 BRI BT 5 Him
HEMOILBEFFHELRY I 2300 LT VDRI L7z, ZEOMAILTHIZHOWTIL,
ED AL £k - B 2 =IRT 20206, 77U M7y b OME) AR TFHAEDOFEES)
DHRLAAD D X HIT 2R LT, H==xD 9HRFSL K, 2002), v 717 4—
~v b (A%, 2014) Z8H L7z, EFEERCEE O OfERIE, ARCS €7V (7
7—, 2010) =T HZ LIl

@@ﬁﬁqﬂ
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3. 1. 2 EHRLEDDOGNYDEBRILDZVZERLEZFAE

A ST, MM AL HEEDOTHAAD—> & LT, FAENER D TH S DREN %2
REETE DN E2ERT 2720, MOENLESESLHTHIEZR EomE LD Y= b
2RE, WERBE L TEAT HEBZED T (2.5 ). AETIE, FEEERLEDOOR
RO ARERD B DO B LT HE IR 5.

TEL < OFEEREHETIE, Huigths, R¥ELOEESCHFEICE > TESNDIHE
TEDBANEALTWD . Bl 2L, FAEMEFPITRERREZITO A 2=y, R
FLHGICB T DRmERREMAE S a—47#HE (HY, 2013), PBL (Project,”
Problem-based Learning) <°#—t 25 —=>7 (Service-Learning ; L\'F, [SLJ) %73
MYET 5. 22 Th SLIE, [FEEFESHO—BRLE LT, —EHH, Mko=—XG2EkEx
THERFATFEEIZRERT 22 212k - T, TNETHFE LTFHEATERLZ L E2EREOY
—EAEBRITIED L, £ FEERO Y — B A KB B A 53 ORI BRSO HE R (2 OV Tz
BB E[RLIBEE T 0T L) EERSH, UTOHEAGRPIH/HEEINTND CERRF
B RBEEFR#ES, 2012).

QO FPIEEG & L THRG L= FPIRGR Aw% - FERE DB E 2 TEBIZITH T & S 47% -
LERE~ DL

@  JFRDIRFEIZ OV TEZ SHEEL DL

@ HODHBHIRFZEd T D EIZL D, TEE L TRELREE - BE DAL

SL OO RLBARNE L, BEHEHEIC L > TEZD0BEVRH L. K RFOBT
HERHHP O LTI r — A0, FAEPNBENNCRT VT 4 T I N—T% 5 BT TE
B2 FRAAFHN L TR L SN — A (B, 2007) & H 5.

SL 12i%, REDOKEDY ¥ =T 20FHE AL KL L-F%EM 7 SL (academic
service-learning), ZRH72 b DICH R ZENT, EHE BT HIHMEE) 22 5 LR
U % =7 A (cocurricular service-learning) &FMHINATEENH D (77 —=, 2013).
FRAECER R R EOHSEREBORRZ T2 2 L 2FICEREE RETOTIEel, ¥
DEEFHER, ZEBE, OWTUIFMOEEN Y F 27 5L OFEINEENLE LD
TRbH D (AHIEN,2007). fadk, BREL, ZHEREODIHE, SL OFEHH M & 0%
BHY ¥ 2T ARPAOFREROER & OBEBNILEA LT, L, FREZOERK
NEERT M8 O%E, EBHCH Y ¥ 27 A ETEILESTS00F, SLEA@EE
DIRMT, FrZEmPEE T WE b s.
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#
w
it

SLIZZOXIICHBEDOEWHAEHIETHH0, SL B ¥ —72 EOHE ORI FE
SNTWD EZAERWTIE, ZEXRE, FH B, Ml s, HAEEORBEDORKERD
HEPVFTE LTWDHHEENRZ V. HSFEEONEIZE > TE, +oREEDIRIELN
TWRWHEEMEDZE X DD,

Z T, ux KETHE S TZHEEH TH S SL OFEHFITONWTOE » M EFLHT20,
g5t o SL FELEHIFIHE T DB L OEREELMET S LICL. €2 T, SLOYH
REAHIETHEANEZEZNE LD OLNTWELLTFDO 3 >OHEHDONFEZFEH L 7-.

- [SL #pkZh &% 10 OJ5tHl) (Howard, J, 2001)

- [SL @ 11 o XA (1993 412 ASLER 2V L7=b ) (A, 2010)

- ISLIC k> TR BELRHFFERE] (7 +—=, 2013)

TNENOHEAOHHALZ G LIZT -~ (58H) 220, EUONELZRTHE Z 7V
— ML T—ElcE &, SLEKRSDSEL5M42 8 >ONFIZHE LT (& 3-1).

#£3-1 SLERUNSEBZL-HOEHOERE (RED, 2015 #—HKE)

SLIZ&-TRSNARED
SLZR IS E 5100 RAl SLOT DR .
* " (Howard,J,2001 3¢) (ASLER,1993) (f&#,2010) %57%??‘0%)#
JRAI: . R Sy g -
m i S 1. RMESLEE L, Y—EREZMIA
- . FEEMEY—ERTHLTHETEEDT | i~ "~ _ Y
1 SerV|ce£Eearn|ng ¢ B ESBoETHESND FEOHEZNRNELDICTS EJ—.E'IS‘E.'““)v| N
DITVA 6 EREAESTAY—CRE. 9527 qic| TP FERE
TRA2: PR REEE K DAL kgt cAsa=TA
EOTEEHDHLDTHD
U [ ——— 1. DRHLSLEBIE . ¥—C AERMIG |To/T ATk
2| FEER | RALTHEAREEETS $EORELHENLLOIT B, SEEENIHBHIL
JREN5:
JZa=FTAFEERYANSY  3—XDFEE &34

BEEEHT 510 OB EMRILIE < BAD=—XEEDEFHTE

3. #E{HL)TLI AV SLOABMLER

3 | FRIAER-PTHE | THBERETD by
JRAI10:
. - WRES
I—ROENTORRMBEEDAAITE _
BALTS HRIENTIO—F
JRAN9: = R o BT B B o
o FERRWE |FEOPERREOELOHCLOMNOHE || ARIESLEARN TR DRI -
DEEIZHTBHAESD ¢ s
8. SLIFHLKEHRMAAETEREIZT2=
FAERBUDITS
5 gt E DR - 9. SLIFPBEAZTA=TADEFICHIT BH -
BHHERELTEBSN, XBENBESIS
2
2. BRHHSLIE, R, LU RREE B
R _ : [ Uil 2 5= . BREZEL. BAE| BROIE
6| EMSR RAGEAREERTSEEERETD  |giminrmacasmAC. HLOGHE RLMRERULEL
HIWRERHTD
o e s WBHIS N
RAU6: AZ1= T MDFERPEEREBID |, EEOB A, EEDSEETHHEMOT (BN EEEE DS
7 [ AT S1=TAITE-TRHBND L _
BHO231=T (2 EORBEHETOS Bachl BMERGL
BORHDEER/NMNRISIZS 5. BENHEOBREICEAAEND At

PEEEHOITBIL

10, RSN RKADIEE PEBASLOAK
HISETHETRAIRTHD
8 #BR-KA RAS: HRIEEDNKEEBETS 1. SLOTEO K EESALBEBEH DL -
FRBHEEN. TOTSLOE LMEEEEH
BIHDICEHRHLNETHS

% SL &#pkshEw 5 10 OJFAIIE, Howard.,J.2001 Z#§RH L7-.
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3. 2 FD DO - BES S UHEBILIZEAT S ETIL
3. 2.1 REAVA—F-7T7A—FLERT7TO—F

FD o2 =R+ 2 NEMK, 2 CiRtsh 2 —E2XDEWZLY, FD OFR
b B UL EFTHT 27 7o —F & LTREINZDON, RAFZUF—R - T Ta—F LA
T 7 a—F (R RFEm S HE MR EE v % — W, 2011) THD (% 3-2). AiE
X, OM®) FRAZENRE LT KRFHEDO N ESOHBELEDOIEEST L— LT — 72> T
ER STz, IRIYRHE Y 1 75 L CFD 297 5. BEOHFMFEIC L D E=03dmwn
RIET, BURZFHMEL, 52O RECELLDOMBEROYR— 2T L THD. #%
FL, HEDOaI2=7 43y MU= BROMRE, BEOHEERLHERFESCZED
RN AEENDERMA LG T 2700 Y —ALRRORMICHBERND. HEOHE
(ER) MABEE LA MAT v 7REHET, ZITERESNIOE, F— (L) %
HEHOLPESRT DOV R— 21T, EREOYR—FET L THD.

ZD2OD7Fa—FIE, BEEEDIOIRHFEL L THRADIIDEVEHD. AH
VA= R T Fu—F1%, #HE%Z IV T professional (%) THH N, HE
[ZB W TClid novice (FILE HDVITRAE) THD) LAy (HEMRET V). ERT 7
n—F1%, #HEZEZ WFERICBOTHHEHBICBW T professional (HA%) THD) Ltz
D (FEET V). FEET/UCET 2 THEME] L1, Borae BB 4 R (2o i
L, EEMRMBRREZXD BRG] 2 BT EME L3RR, MEE AW
IR LTS TIEIEES ) (RFVR - va—r, 2001) 2L T05.

HEZI Ny THX O THESEINTEZY, —EOHRESCHMIZZDOEEIR - TREEZTD
ZENDODRBEEE LD BDT, EoTMENPOLORIINFELNDZ L0, BH7RD DR
DEMFONDZENDHH->TIE, BEUEATHEIND LW HHTE LD R
I EHE B v & — R, 2011) . FECE T UWIEBEICZIT AN BTV R,
BEPENRT DT —ABBELTEHST 2561, FMRET ML O BLETHD.

ZOXDIZHERED FD {HF#E, EMFRET LV ERBEET VO EL LERINL TThiLs
HLOTIHRL, MEDONT U ANEEZ/RD. oL, ZUHDOET VIS FTHET
B> T, FRNTOFD OED D/ TR Z R LTz b O TIEZRW. KR REEE T VI,
HEELT =LV =27 26 LIATOEMRET VLI, BHRERSW. REBRFOMA
WHERL FD (UK S BB W se R st o % — @, 2011) 72 & DN O R FHlIE
H50, FD HMAFRTRWHENEHEFESZ S &1, FRTEERTLIOEFHELVNEEZD.
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#
w
it

£32 2007 7O—FOEY (ABREESELEFERARHELL2— & 2011) OFR1)

ABE—R T Tu—F BT 7 a—F
FD ® HIY HAE~DEE & 2 SISO [FHEEME D A Bk
FD D= WHEZ & 75 & H AR
FD oLk HMEET NV (FDer DEEIK) FEET v (BEROHAEEL)

3. 2. 2 FDOEEETI

AHCRLIEAZ S H— R - 77 a—FDEZFINSTeETVOFE LT, FD~ v
(ENLEEBORMZEAT FDer #F7ESHR, 2009) 2323 1F b b (% 3-3). FD v v 7D/
A FEE, FDer (77 WNVT 4+ 7 4 \mys3—) LIS FD % H54E THY 25 A0k
BTd®52, FD ZESDZEE, FHEFOEME CTIRASHEL TS, FD v v 7,
FANHRENE - FIEOLEOT-ODO FD # HiE LTEBY, FD RO RNE 7 = —X
ELAUUZAT, BEELTWDE WO RS D (£ 3-3).

FLFERMTEL AV T—vay, TAXCR, s, V—2vay”/, =a—
AV Z =R EQBRNRFEP RSN TN D (K 3-4). 2072, #)HTFD 2475
FITL - T, AEMARFEEHZ A A=Y LT WAERSH 5. &512, BUkO FD iE#I% FD
~ v FITG T, BT EERL, KOFLTEEZLNTY —LE LTHIHATE
5. EHIZFD vy 7OPSEAE, Fv V) THEHGmEN—RIZSINTEY, ZEDOF v U
THREARKE LTHHAATE S L) it ShTna.

&3-3 FD Yy TO##MA (EIZKBEBEKRHZEM FDer IRE #i, 2009) M p3)

I7n R V% v/ u
Bx 0#E HBGER BEE

Y - Heik

L~

HYFXa2TF A TarsT A FRE O HEBREE - BEHIE
7z —R
A | ik | aem | AE | ik | bm | AE | hE | @m

LLEA &3 - D)

AR (REETE2)

IS (BRYE - @iy TE 5)

V. #Exons)

#®3-4 FDY v 7Dt (EIHEBEMAFN FDer AERR #. 2009) M p10-11)

S RLe UL
B : BEEBICL DDV FaT 0 - a5 AORR%E

BHiE ES s SEAm TS D i
T —R1 : OHEHBEEZEEOERL L TH I XF=2T5L (e | 1L.AV T — g0 L. 7arI AOBMNE -
HBA (KROL - | o2&, UITHER) OFEEROKEN | 2. WA XA FIRFEE (O~O)
bIns) boHZEHMIATHENTE S, 3. iES 2. 78 V5 LADBINE -
OFBHMEOHE BELZFHHAT LN TE |4 AT 4758 (e 5—= | MIHZOWMEE, BED
HriE#E %, Y. BT A - DVD EE) | ERE (D~®)
HEHHEE | OFBEEORESH ) X2 T MIETIHE | 5. bbL, vy X, BRA |3 eF—=v 7807
otz AR EECH MR T ENTES, | F—, L — 728 (D~®)
OFT BB R ARHIR B DR MAEFATS | 6. 2a—RAL ¥ —, A— |4 A=V T YR O
CLNTE S, W= WEBYA N | 8 - FIHER (O~O)
OFBHERICB T A Y X2 T LM | 7. A=V 7 U X |k 5.WEB A kDT 7k A

DL AL S ZHHTH LA TED, | 8. CHRY A b # (O~®)
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g (2015) 1XAAENO FD @ikt 2@ e LT, OFD EHOILE, @Z%4%72 FD
JEBH T 7' n—F, @Z% 7 FD HEtE =R D =1 & %1572, £72, 16k FD OffiEE7 L
OB & LT, ORRIHBDOIENER, Qa—F—3EEniTsd HRE) & [#HF
EE) N —E LT D, OFEET VX, FD EEEAXT 4 v 7 () ITLEST 5
DI L TWDA, WENOBIEE TOREKOMMEZLE T2, SH%DOEEIZON
THEAFTI v o (B) REEKZ L THNRWT L2 L7=. FDer ORE THEMAIC
BIF 2T GG, THGE) L [ BEES] OV~ E Iz e LV T—HT 50,
[F CNEZFE - PR CIT 256, I%E ) & TEEES ] oL n—HEd, K
by BEE 72D, 26 ORERCHES Z kT ~<, ik (2015) 1%, FD D3 X 3%E
TNECODRMT e —F OB RET AV ERE L (X 3-1).

Fodson - PAO—F
SEL-FeFEYY - FIO—F
RhLFyd - PIO—F

A A

v

v

+ 4 I HEEA T 540 - 40 I
(BE - PEBEEEED (FBRERESE) (FHEREE)
5 I8 LR
¥ HEEH MIC- I Mic- I mic- 1T
o (2 - Sk 3E)
b I A o
]
;Lf‘ N é‘ TR LR
=L
4 Z, 7 fff’?? o MID- I mID-TI MID-TI
7 |Fl 3 7D
F\Tl =
TI
FILF wsmoisn
o HEEH MAC- 1 MAC-II MAC-1T
| (184 - %I - RED
F
vy

E3-1 FD®3x3ETIL (&, 2015) DX 12)

3. 2. 3 FDer DEEE LK UHHE

HFET VICET D FDer 13, BHEDOHEME, FD b — A0RMETHY, FEET
JNZBWTIE, #HEBREZEa—F w3 —4%—, FD £k (#HEB) OXBEETHD GUES
KB FEHBIFER R % — @, 2011). E72&J - [MHE (2010) 1%, FDer [3#
MRET N EREET NORSG ORENZATER LN S, HMME & RN 2 R L
TWLAFEE LTWD A, BRI R BRENT OV TRIR Sz b D37,

Yepg S (2016) 1%, FDer O&EIZWIFEE, BAIEHE, #Al - EATER, =¥ 2 ho4
DL TVND. ZNENORENTIT 2 BAEMEG M TRY, Zh b DONAED FD
P ADORMEICEATL2HONRFLTHL T &0 n, BFET LV ERRE LD &
phD.
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3. 3 HEFHBICETAIAMEAESLIVXFY T HILEY
~ DEE

AREITIE, RENBEICRFE SN DHMEMIAFES ZOEAOF v U 7 A SHE OB 244
BI 5. —RENCEENEE T, MRREFEECEMZR L OB TR 2 BIENERE, %
179 D5 Z L AZHEh T Xy 2kRERIZE, OJT (On the Job Training : F5H ),
Off-JT (Off the Job Training : Bk, = L CHOEHEICH T bND. OIT IE, 3
BUCAHLE A D 572 T, LAREIEP LI A XL ZFHERY - RRANICH FICEZ D H
EThDH. TOFECE, BERELFE OJT (LFNH L5 —EDHM & Bk HIEZ X
TL, AWEBLZZTLAENLHERELMYIKT) BdbD ()1, 2010). ZHbOHE
(X, MRk (B3 T TEELWAMEG (B8 - AF)L) BEHRICH Y, £ BIRICH
Mo TREBDRES) « AXNVEEmDD, BREFEDOAMERDE ZIIL>TND.

HA (2018) 11X, O EEEICEY, 58808 DM FEED AM BN G,
e I RBECEZERCTH Y, WEBNADOX Y ) TICHETEE b OHENT Y U T
BARIZBATT D L8~ TS, F v U7 BEZ X D HMAITIE, O/ TH LR
FELTSGE, HNATHC L 2 F 22T DA, OHNTHRZ 0o =7 M et
DA, @RIFEZRD, SOy U= RO ERBET b,

2016 B E ORRFERE I BHFEMREIE T, TIZEATE DORRGH & E DT ORE B ) 2@
SA—=AVE P EFEFEMR L EROBRMLERFOZ L 2R, FRFCHERRICE D3RO
A ZHAT T 72 (249504, 2017). 2RO DOAREH S FIEE L THIFFS L5 DA, 2016
FRROEZFEROT ¥ VT a2 T, BEERRCRIBRARIZET oMk - BhE
EITHOHEMETHD. Xx VT ar P2 MIRDHNDHES) (3 3-5) IFAH TH 5703,
AR AT )L TIIHRIBR RO~ R A b, HHRFEmERE CIEERRELZ SR T 5 A
FAMKDOLND., BOLREZEE LD, HKE B LR E LT BEEOZERKIZ T 728
FE R~ XA RN TED BB EFZ2 5.

Xy V7 arns o 7%, JROEANCT T —F T 5568, IV—T~DT
n—FZEL, MR LTHEANIEELZLEX LD ET5603H5. BEBOHNIIL, FHE
FHORBIEE SR OBSG TELSAbND, BAEE 7NV —7I1CHT 2% VT « A X
VA, X VT arY AT 4 TN, TBITEARNE XS, FIEOENTIESE
IRMEOIERH LN, LTI IL—T - T 7a—F LIS ERZW. T —TORES
EMNTIERT 2120, X VT arv gy hoEElE, ala=r—vaiEhzik
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KEFTDHA XL AL, F3B5DFx VT 2P T 4 FFENRD LD ORF, 2018).

A TR LB Y 70 —FI2 L 5 FDIEENE, Lo/ v—77 7 u—F LF <
TNEGDNEINEE D, BEVWOERSCEAAZHEIT O 2 & CRRZ BT R THEET 5.
ZD7-% FDer D&%E| (W§HE) 1X, ¥x V7 a P& hOBENEHRTRINTND AF
WRBEBIZR Db DL b,

%= 3-5

XX YTAVHILT A VIERDE=OHICHLELREDNGESR
(EA5844, 2018 DEEEE % b L ITEHEIMER)

AT3Y

e

I ®x VU7 -arsyrsr
A 7 DR RITKT
% PR

1 HERFANEIN & v ) TIERTEOLEEORER

2 XxUT - arVT ¢ v T OEEOIE

3 X¥ VT - arP AT 4 T EHE S BEOIEBHIA L B

(1) JEEhHiEH - (RAOEME (2) SFMEBEOESE(3)  MEEALE DS

O FxU7 - arsyirs
A T &AT D To 8 DIEAH
T

X U 7B T 5 45 Bl O BRAR

AT 7B S B O FRAR

B OB BT 5 BR

LRI B9 % BR AR

Ik ZERE JTBH I8 | B4 2 FRAR
NFHBEHICREd 5 Hfg
BTSSR 2 PRAR
TERATRIEI, A PRREE B2 BT 5 B
FIREERE, v ) 7HBEICET HERG
10 A2 Z)L~JL A BT A HfR

11 TA 7AT—, FREREIZET 2 HfE
12 HEKEIZ BE9 4 B

13 AHEEE OFARFREICE T 2 PRAR

O 00Uk W =~

m xVU7--=aHrsr
4 T OMBRERIZIBVNT
P 2

1 FEARAXL
Q) AvrkvYLT - 2FNL
Q) Ir—7FT7Fua—F .« 2F L
3 Fx U 7v— FOEREE - FHAX L
@) MZBERAEOXIA L FNAF L
2 MRFEMIERICISVTULER AL
(1) HHPBHROHFE
7)) RO, ()  LERETEG (FR—IL) O
O FYVTHEEEOXY VT « 2P AT 1 ZIRDHEfEORE,/
() MO B, #HE% oL
2 THOHME iz
(7) BOHME~OZE /) TEAA L« AF /L
(3)  Ifh=FHEf®) i
(4) TRERMRER 42
(G) TEERE ZiE
7)) ¥ VT - FT7 U OMERKE ()
() HESIBIZEICEET D KiE
6)  THEOET) KB
(7)) HRFICHT2EEST () FROFATO~FR AL b
(7 T di~owic) ZiE
(8) HHFGHEREDRRE
(7) WERBYICEIT D2EEOK T /U) FEHEE O

FARE 72 BAERRE A~ D3R/

NV ¥xU7.-ars¥iLs
A > 7 DR R HEEE, B
R FERUIARDHES)

1 Y VUTHE,, Y IV7 - arILs g o ZICET28E - S RIEH
2 REAS~OM)E ) O & EE
3 PRy hNU—7 DO EE
1) *vy NU—7 OEREMHORS
Q) *xvy hU—7 DR
(3) FHMBI A~ (V7 7—) OE
(4) BAB5HOHEME~ORN (2P LT —a ) OEE
4 HOWHE s A—X—bE Vg
5 ¥y UTIMKERELE L TOER

XOERK 27 FEDIERIEIC LY,

(XX VT «av P AT 47 X XX VT av AT o o 7) [CRLEHE SN2,

IESERTORENE DT, RTIIHIIIHE> TRELT .
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3. 4 HERE FKR-HEHB~ONAT7ITO—FLEHARAE
3. 4.1 TR/TS574

TR TTT7401%, AxBRERIEZ TV LB EZHRT 200G EmTH Y, HIY
WEFEDPRIE EALEAHT BTV D . ERIFIE &1, A - D - B2 SO0 TEF T
<, FECMEGEMWTHIRT 250K THL (7Y v 7, 2011). =R/ 777 4
X, Jox, UEANFRICR T 2P 0RRRANE ke LTRE L, BUEIRHEY:, FiE
%, ODHEE, RE, ERERY, SESERSHTHRAIATVS. HESMTTIE, E
(CERZEMZESE TRV S L, N 3FEADKBEORFET, FHBRLO DL ERT 55
BERENEO XL SIS, TRV FEFIILEDLSICERT 2%, 9, ARO
5B 4B Totr LICER (TR, 1999) F23H 5. g, s vz
JTT7T7 4 (EVaTNTR ) TT74) ICKDEEMEATEY, PEAZENN AAD
INFROBRECT A 2@ LT, EOX I RFEWEDOTOOMY (HR) 2R o0z
oM Lizbo (F, 2017) BdD.

/INH(2010) 1FT A 7T T 0 OREARR RS E, ORBERANSEET S, ORE
TRHWERRT D, QFEMETFENT, @T 4 T—ILIZTEH D, OXIRDENTERT 5,
@AZBELTB, DIBELZETEHDOT7TOCELEDTND. A T T T 4 [ THEBIZIRD B
NIZFNER S 20 TIERWR, BHEBEPHEORRTH L. ElET —FINESHE
X, BIZEREO A E, AT, ARE~DA X 2= ERH L. T L THLEHE
LR Lo 2D, Hx OMFEEREZ O T 5 & W9 BfeT Mm% ko> Tidwn
FRNEWNWSEERRDD.

3. 4. 2 F7UOvarv-Yg—F

Tr7vary s VP —=—FLWIFTELMDTHRE LIZDIE, 7A U TOLEFEET L -
LU ThD., VT4, AxOLEPERORNTIERSND ZEIZERL, Ax
WRSER R BRI L7z, BOAE R 2720121%, MEZE LAY, fRicm
FTHTE T2V =22 a vy 7OLS REMMABLETHL LEEL, T7va - VH—
FOHEE DL o= (EM - bk R, 2013). 77 v ay - U —F LEIEOTR ) 7T 7

W

A D—FRTHLN, = A 7774 B3BEBENERTHLOICHL, 77vary )
P—=F T, WIEEIR, BSGTOOI LA REET 5720 TR, B0 Ax L EZAZ
oL L, BINATEIT 5. £ LT, BBICBT SBMMEmOH Y F AR LY,
BISGONZ DE T — A h&X5 2 & aEmd 2 (HH - R W, 2013). [&#8117%2
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M) FEMETDITA T T T 0 TRECW R E EEORMA~OILHTL H 5.

LU MR L0l BUGOREMVIC AT T TEE — ET -5l 2 —2 DY A
INELTITEIL, TNERDOHTZ2Y A 7 b~ Lt o IREriEfE cd v (X 3-3),
Z OWRIZIIHIEE 2T TR, BRICAEET A4 bBH0L (#H - bR ##, 2013).

FRAMNC I 2 EETIE, 10 FICh 2 FRSEEOHB 2t L, % 2 TOHADRL
R, EGEDZAL, PR OF R A LA TRER R AT L T2 AL @ OB 8 5 ORAS, 2019).
L RFPHE OB CHBEYE - WEEBNED LN DY, HDFROYIEREE
07T NEMNRERGIZT 7 ay - U —F THLMNIZL, FD OfEEET LR T 7'n
—F (K31 128 TID, IR T ATy - T7u—FIZLDHEERREDOEE L i
a2 b LizHp) (B, 2018) b D

T vary s U —=FMTONLBGT, S, b 2 a=T7 0 ¥R LI
DI, SEIERNIGITNDAD TFE] 280 BT, ZhETEicmsETnd e
&> CHIBEE T D HETH D, LnL, XT T VHE~OEE LFHTOZHENH
A AT TIX 2R VR B COHEF] (Mary B.Llorens, 1994) 72 &, BUGICREH 53X
TONZDBMEART Z EITES TIHR . FFRED, BIGO AN~ 2 ER S5 AlHE
WRHDHZEbBRTOILENRDD. HMETHLMER LB O AL DT, %572
BEIR A < DLl H /e Z & TIERW. £ L THREDO A4 I3 H x OftFIZiBb, KHEAY -
FEHBIRB D IRNZ b, T 7 ay - U —F T, MEFLBIGOALDE BT
PREREECH LEPET H L BHER L TV B0, TRENORXL TR E IS/ > TE
KZ&iF, ZOZLITENTWRWVWESGDO AL ICRERAHELADEDL ZLICHRD.

HALI1L3 W

iT813 \
b 1782
=17

PR Y -
1T WREEFD
dE=

THAT 7O
7 e
TTEM-1,1-2,1-8

K32 7723ar-)H—FOTOELXRETIL ((KH, 2019) ORI 11.1)

Note.L /'t > (1954), Ellliot (1991), #KM (2005) D% & ETFNMKICHKSX,
T vary e VI —FOBEREEHRTHET L E LTORK (2019) 23NE#ERK.
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3. 4. 3 THAUR—ZHR

FHWA = AHfFE (Design-Based Research ; LA, DBR)) &i, [H#M7Z2 RS
HIZHB T D FERHUEICEEN A X7 e b, SiEARRICT D K5 il /a8t
o NTW - EEEAAMT I LEZERLE -#OT7 Fu—F | Th5(BARAB,S., and
SQUIRE,K.,2004). 73k FEEREE T ORFEHlEE & FEEREE O I X 2 MEEH1E & ITRARRIC
By, BB G 5 THROL L TV D EE EERBUIGICHIRA B A AR, HDH W
TEEEB OB E Lo T, BEEKRELT VA T2 TIE COMFMLEIEH
L, ZNEREIFETWLTZODOHMATH @A - AR, 2013). W4, W#IE F.0LIC
DBR % A\ = #5450 08T 2 T Y (Anderson, T., & Shattuck, J., 2012), {#EH ST
WAHHFRET 7 a—FD—>Thb.

DBR ©7'rtE A%, FEEOBSCMEZMEE LTHRY LT 5042k (MEOFEE L
Br), BEAFE 2GR 22T A VIRRIE S SETRIOT A L E2RO D (T A Uk
ELE). FEROMREEZEI L TUEEDT A 7 L E2#VIE LN L EREZED (FERO%
), BN, TV VRAIOREE BT, EBREOEMERSURTORER D Z 7 57,
Ja—r 0 (A0 ICHEEE 5 X DA E R 0L 2 LR BT I LI @A -
A, 2013). [BUGOUE] #fALTWDRT, AIEOT 7> ay - V4 —F & DBR
FEEIL T 5. 722 5 0%, DBR I FEESGE L HamtE R oW T2 HHE L TV 5 DITH L,
T vay s VYP—=F T, FEOIRROWEZHNE LTEY, —RILIITEETHD
RTHD Bk - 1RA, 2013).

DBR ORIE, FFONTHAMOGEH TSNS Z L2 ML, Varrr—ia
VRHA RTALELTELEDIELDOLHNIE, EOXIICHKEEZITT-ON, TDOT 1
BRAEEZDLDEG D @A - IBA, 2013). BIZIE, K& - K& (2009) 23680 L5k
4 {) WISE (Web-Based Inquiry Science Environment) 1%, [#%& K & fil> 72 B i)
WD EBL BN Y, EESCEBRNOEZ OIS L) WISE TOERGINS, [B5x
MY HERTNHDICTLHZ L] LWHTH A UJFAIZ R L7z, STAR (Software
Technology for Action and Reflection) €7 /L Cli, ICT OIEHIZ LY, FIHESKRD
FIH#E D= DIZEPE (Legacy) ZEE D L HE I DDRT v 7 LT WA VA% I G
EEDBITREL TS (B3R, 2005b).

F7o, RBABFEO THESRAENANFR 2EMNT T TAF—~v] LGz
fEL, BOMES K50 2WREET 2R HREARRGE - Fohl L7/ R, &0 B 722
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P L0 b F KR E T ONEEERT 2MMERNOT Y ¥ 2 7 20 HPMEED
EBEZRIEEI LGN 2R LeEs (HK - =%, 2009) X, 4074V R¥EFEICE
FOHLWEERERHETH LA M=V —HLH G Y %2 T 5 (SCC) HHM L7z EE
ZED B, 220G oNnmR AR LR (IRAL, 2011) 5. LaL, Z
NHITWT NS EEEIZ D> TEEM TN b DD, BURIZRT A VJRAIDORRRIC
XES TRV, — T, THA UFEGRILO720NE, 1 EIOEKERZ 7 A VFAE
FELTWDIBDOHELAFET S (SuzukiK., & Nemoto, J., 2016).

3. 4. 4 HEBIR/YFT4

HOT X/ 7774 41%, BOBHORBREAHERL, BHOEHROH Y &5 kic>
WTH BN L TWSEFRRO O L SO HIETH D (i, 2013). A=A/ 7T 7 ¢
b, TR/ VT 74 (34.1H) O—FUTHLH, b AR CTERNZRFET 7 v —F (H
H - dbkF #W, 2013) EEbiLTVn5.

HOT R 757 413, ox, NEZERT =3 = R AT AV S (i, 2011),
1990 LA, HEAFERTAI a =/ — v a v EFILL o THETZ A/ V77 4 DFIED
AIREMEIC DWW T OFEERR AT Ie o 72 (M - dEAY #R, 2013). WHETIE, REVIESCH
BREILTHEDND L IR oTWD. g (2011) 1%, BHO MrEHE] L LTEHHEL
TW YRR OREERRICET s 2 VT, REM] Ozt Tn5.

FTHCT R 7T 7 4T, BRUE, &, /N, Hid, BE, E@EERESEIER
KON L HDd (BEE - LA ##, 2013). Z07, MAACTR ) 7T 7 4 72070
DEF/MBBRITAR D Z ENZV. HRUOHES S (2018) (21%, B & AHAA L 7-0F5E
DFReAE L > TND Z &, HLHE - TR - RE R BE 2R 2 RICEV DR H D) LRS
NTN5.

P (2013) 1, TEROBECTR Y 7T 7 ¢ OFA L HA (BHR L OREEES) 28
LTWs. FlRE LTIE, FBEFT—ZEIMREEA LR THLEDFALLT W L, BF
RHEEHWAFNFOACELR LI SEIL, BEZRT, £ L CTHIM DR ATE) L,
BANDOSIALRAEIE TORERNE R N AT v T OMEEV ETRENRFT N TS, £z
MREDEDO~OPH & LT, FRICESLS T =¥ ThdH Z L TCOREMEOMME, Wik
LTI < D) 0T S OR%E, oAT-CHREI Y B O ~OmE R IKTF, W&o
AR RERD DR ZIZ WI EEFTF TS, IRORESIZONTIE, HOORBIE
DL S, REFERME R OBl ~OXISOMBEENDH L. £728 0 OfRkER%
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Fh7r—2 L LTHCONMEICEDS Z L2, BEHORTIAI AT 4 v 7 1748 L Ot
O - AEAT #R, 2013) bHY, TOEREZELTL2ORELNEWVWIIERHIH 2.
g (2013) 1, WEROBECTR ) 7T 7 4 OBERETRT L, YRR TEEZRIRE
S, MEEERELCHCTA ) 7774 IR A 777 4) ZRE L. X
HRHCTA ) 777 41%, RiROACT A 777 4 O#ESREwRT 57200 T, it
FICEZETCTHOW, RFIZEEEEZ L THLLWRRLREDS Z & T, S0iR)MAE
WCEPTE DLW IHFELH D (M, 2013).

JIET, HELRE, - BEABA~ONAT T 0 —F B LOESIECONT, E
(CEIMHEZ OIS, HETTEORB L ZOBRAMBLLT.. =R 757 4TI, B
WCAST, TOHTEETWDHZLE2FBIICHEL LS L LTWLHDIZHL, 77 a -
VY —=FRT7 A o _N—=2WFETIE, REEIICES TR E TS Z &2 A L TRIERR
HRHLOETH, HET R 7774 TiE, MIEEEDL (BXUORER) Z0Extge L
THBY, IVFEBHNTHL. BT 7y ay - VH—FORETH L, BLHOFINZLY
FERVET 2008 LWSEE, Wb 2BE0BRGOAHE2®BT 28,00, HE
TR T T4, R BEMBTORBFLUZE M HT o0 —oDHELE LTER
5.
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3. 5 F&H

ARETIE, 2.5 i CHRR7ZENFEETO AL #iE, FD IEBORERROE v &0 15
LHEAZREI B LOBE HFIEICHET 285, FD OEE - G LOHMBLICRET 5T 1,
HEUGE, FE - HEMBEA~ON AT 7 a0 —F 8 L O ik & = oBhia 2488 L.

AR A B L OB HIEICHET 25 T, ENEHEAKOHENENINL TV D IRLE
BiEz, WhEXS ID BEEITE/NRICKY 5O, FAEICEWFORZRE 5B EDOMAAL
TERRM e AL Bk - IS 2 RINTZ 20 DIC Lz, £ A BETEAZED TNDI A
¥ PBLAH OBRGFHIHT--> T, RREBAOE RSB EZEE 2, EHESEOORNBHR
KBRS DF O ERT D L5 T, SLICHESSREE2T5 2L &L, WA LD
O SLJFHI « BHEAREH 45 2 LN TE 2.

FD oAl - TEEALZfEE L, FEEMN ALHEZ XD -0 oxtihe LT, HMEET
NV (RFE—=R T Ta—F) LEEETNV (ERT 7Tr—F) 28D X5 ITEAED
T DERBT 5. ERRLENBEE BT D AMBROEE ORI, D, SNTHD
LN ol T, BENTHEABREATND, X U7y MBEKENT
RICTRERBEEEICOWT, BREHIETRDONTW DA S & ITHEL L 7.

FD )ikt LOMEET VO, R0 G, REETAOEZ T 2#EMNT 5
Z LT, FD BL O AL HEEOREZ BT 5 FREtEiIH 2 b oD, FFET LER—R &
L7 FD 4 FH OBEEICM IR AF MZONT, ik Sz b oi3bnz Edbhoiz

F AR EEMBR O AR BT 2 RSB ATHAE L, BENAFTICBNTH 58K
1 DPAMEREETEO ANMEBRNG, EEEORRLEXFY VT 2L, £DDDOX
BaiT) AENF Y U THE~BITL TS Z Elbrnotz. Zhb & izfEy, B
WEXEZERTLHF Y V7 a P20 FOTERPHIFRFINTEY, 6 DEERAF
AN, REET N EZX—2L 45 FD #HYFICHEM TE L ARENRH D 2 Liibinole

200, BEUE, F - HEMBICMD LI AT T a—F, HRTIESLE OBRIZOW
THAEL, BUGICNHATLOIMEZTOTY 7 —FI2i%, 2H5BELERETLH0, BGO
U L BER AR E BT L0, FEORNOKEL AT O, ZLTIRERELE
HER BT HE DR D Enbiol.

UL EOFRER LU 21T o722 & T, AFRICE T 2 E B LORREICR VT, #
AIREMED & 2 BREm-CHMF e HiE A R T 5 Z LR TE T,
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FA4E REETIZEALZALEESEEWEORRKL
THA URAIDRE
4. 1 [FL®HIC

ENL R AR T, AL OHEEICER VA TIEW D H 00, BRI RNECHED 51348
RSN TERY (25 fi), FL LTOWMRAEZET 5N TV D ESLEEE, TR
FH AP HFE Q3H) ICHIRSNIZF#RR E IO THD. L OENERTIE, #HE
OFEBEIVICE 5 EESMMETFD 2 LTh Y, ALHEME. FHEp Tk 7 AL Hiik
THEEIEE LURILIC D o 72, BB AL HEED—B) & U T, B DA 355 7 03 4[] s Bkt 4
DU —r v a v THERS AL OFRIZMILEZTT-> TV D b OO, FR ORI BGLA 212771
ITE -T2y (AE D, 2016).

ARETIE, DBR (3.3.1 ) (CHESSEEREZITI) Z LI L. £ T AGETO FD OBLK
ST LUV AL #EEIE B~ OB BN LA R E b L10, mEAKTAL#ELH O A1
ZANTHH 2%, FEETVEEA LHHE CUF, TRBME)) Ak - BARL, EE
T5. LT 2EMIDIE D AHHED K L LEDO T n A 2@ L, FD OHFMENRLE LT,
P F A EIIC AN D 5 Z B SMES T FD 217 2 /MABUR O AL HEE BT E D=0 0
WHEWR ZiEL L, THA VFRAIZRET L ZERENTH .

4. 2. KHEDRFAE LUV EDER
4. 2. 1 BREOHIEBETORINRAES LUV AL HETHDOER

EZOHBERIE o7 A EEIE, K, FD ZAS L35I AL HEERBSRE S, £
1T AL HEERRR D A X— & LT, Haglik s T o HEERENIC R G L7286, PRI E T1T
DI TWDHHHERS FD ZE S OIEBNAEOFE, HRORERER L EL2EB L, ZELD

AL T T 2O AR T AL 24T 5 2 L ~Oflx DB 22O ThH, ME THA
ZHED TV, FEHERLSNO ALHEEETE & b, AL#EEICHET 2R E AR
OB EZFROLOICT 22 L, MRIRZIREZRS Z 9L TWe., Z20FNICYH, &
BB A O RS JE RIHE S FERHE THRET A B 5 2 L T, ZE N bMOESL S FIC
7% AL #EEIRDLIZ DWW T B IFRIEZITo 72, 2O L DI 1FELL Rlchiz v, @mifEs
FOERZEHFEARIZIT 5 FD 0 AL HEEDOTEERRILS, AL ICE 5D L5HE L ORBUZH
WTHATAE 21TV, MR AL HELZ T CnD LB BN £ 28 K%, K&<5
DI TE T (R4,

MOREL, AHG (2019) ZMEBELZHLOTHD.
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®4-1 HABHALEEZYITA2E-2BERELVUTHI a0 T
Fr5ER LA o DRE - ENN TSR HJEER (=TH1vavwTh)
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RS EREIE D 1 E 2B 2 72O, AEAZBEAZ L (p<.056) (X4-8). HE
[ZDWTIE, 2016 FFEE A ERIEIZ D 1 Hl4 27203, BIOIZEE T 5 UeE R0 A Bl
i, TEERFEOANRIZEET 2 b 07 350, FiDiAL T &35 Flik & KA L7z,

BB ERREIEN 1 HI 2B 00, B®KLEs7-. ZHUL2 DOFEEMENRE 2 bl
5. FFIE, 2015 L FERIC, ZEEEICTFNO AL #EEH Y TIXRWEN G EN TV
ZLTHD. ZakLIBEMD, 20156 FEZHE ICBMT 5 L0 ICEbNenb LiHE I
HKELTCWEENEP o2l EnD B TES. b5 —2lF, B0 HHEGEIRT,
2015 FEPEITIT R o Tz TAL ZBIY 2 Mk O s - BEEs T 72 (3Fti) -7 2
b, FEHNEZRK -T2 LT, BUEDEF~DOI VAL S OBEITE TITITE L eh
ST LR TG B N — BN LW ) AR TH 5.

FTBMNo T2 RIT oW, R - FEMHR) (67d), IEHMoxry U —7 ]

(6 FEHR) (22WT, 2016 AFEEITZ 24 14 Gk, 12 5tz L, 7 AL EA
Z Wi T2 DEREBRGT~OHFC, N - mHEMO ALHEED 72D DR v b U — 7 Bk Z1e
FTlo2mERMEL. Lo T, 2016 FEI/To oL, —EOEBH o7 &
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x4-8 APHEDHRE (2 FRHDLLE)

% 2015 £ 2016 £ &
FEHE N THE N THE N | t8&E
Ry (SD) (SD) (SD) (*p<. 05)
MO WHEILH S OEBITIENE DHNE 3.58(0.59) | 194 | 3.59(0.53) | 105 | 3.57(0.66) | 89
7=o7=
M@ #WHEIFS 20 LT WIEFCTHED bz | 3.43(0.61) | 194 | 3.32(0.63) | 105 | 3.55(0.56) | 89 *
MO PHEORRITHE AR STEo7 3.06(0.74) | 194 | 2.97(0.75) | 105 | 3.15(0.72) | 89
M@ AR 728z 7% LT 3.56(0.54) | 193 | 3.50(0.52) | 104 | 3.64(0.55) | 89
MG WHEEEHIE)E -7 3.26(0.65) | 194 | 3.16(0.70) | 105 | 3.37(0.57) | 89 *
M©® B3I HLERFRS A X L& 3.19(0.59) | 193 | 3.19(0.62) | 104 | 3.19(0.56) | 89
HIZo 52N T
MO o NiZb iz 7= 3.29(0.67) | 193 | 3.26(0.62) | 104 | 3.33(0.72) | 89
M® =Zi#L7=Z & TEHE~OmRY AT 3.31(0.67) | 193 | 3.35(0.54) | 105 | 3.25(0.81) | 88
NEEEINDH LS
M@ HHEXSEMITME TED L0572 | 3.49(0.62) | 194 | 3.47(0.57) | 105 | 3.52(0.68) | 89

1) A BEIZONT, 4-F5/85, 3-EbunlnIEEHIES, 2-EH 560 nziTE 5 b,

1-% 5 Bbipn & g8 LicFEE

2) 2016 FEEDRI®ITKIBEZER .

ALEEE~DBEEESLDOEIL

AL HEEIFEI~D BEE GV (51HE) ORiRZE 49T, ZRBEMERAL, 2ER
ROEFIfE-T 2015 FE S 1B (B (5) (£49) L, FLXE0O—#H4E
EL7e (M (6), (7) (7). FEBREOLSIZONWT, 2015 FEDOEBOK, =
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#4-9 ALHEICEAT 2BEESLOEL (2016 £F)
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AL HEEEIZBE T 2 HEAZ BB CTX 5. RL7a vy 27 O AL TWHE DT | % [FD O] 12
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K (HEARNLRE) OFy NT—7ICEEH|MZHZ L THHGTE S LEbhb.
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A1 DENBIZE D, SHERLTOF AT v g 0R050EY (SMb) D%
%< L 5.
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CHWHMEZ w7 T LORRY (BlE )

<AL HEMEIZIE, JH Y OBE~ORESEEROZEE A D ORERKRE AT 570 L,

HEOHERIFBNEE CTHD Z EICKRINES.
X, AL HEEEFEE TR TCHLTEAEEIEA
NI E) TOFD OEEE T 5.

BpE (A, 11,

JEHI 5 : ZiEE OFNTD FD
AT EHE 930> D A FE A IR
+A5THREvT2

PN TZT AN T W TIHE Y 1 77 L2 3EITE 5 L 912

B SEERNTIE T — 2 TR L,
MO THHME Z PR L, S EEA 22MSED5 2 & T, #HlEEHIC W THIT

LT, £’
FblfoTEOEEEMTEDL LT D.
SZEOBEMBEROFREA <.

TR TEDAEDLS. I

JFAI6 : HMFEOBG 21k~
WhEL< T2 (FHERT D)
A 2 B Ao

- SEER R B 2 LT D ER DS, FHESEMIRTA b F2EF B O IR CHHE o S

O IHAE RS
5. 1

THHEYTHZ LT, Ky N7 OJEN Y REFMEE & DA% D <

c HMEDRER T REBOERKY AL, TONELZEENFHIR-> TERMETE 2 LRk%E

T5.

W [FEET Va2 Ly



%45 REET V2@l Lo ALHEERLETHEORSE L 791 VRHIORE | 44
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¥5F 2% PBLEBOERER - EEEFEHA KT VY
BEUVT—U > — FDORFE
5. 1 [FLC®HIC

A FHTIX AL #EFEBER & 2 201006, FICERINTHEDOEE &L FETHIZLY,
30 L OHBE T m Y =7 b (BUF, THUEB PI)) 217-oCT&7z. Linl, HE DR
ZED DO DR RRLHE FIEL LTOMEMN T+ The <, BEOHER PJ (220
TLOFAELBIMEN D=7, B<EET LI ERFEETLIFAELDRI o7, F
7ot — B RICHENED I, FENEI~OERL LW EERWn, [FEZ2F4E 85 0F)
WZORT b TR E WS TfEZ A Tz (FH - AH, 2016).

2016 FEND, A mEHO 63 HDREEN 8 ~ I 4 THRRLEINDIFEDT — L&k ZTNE
DAY D, #iER PJ 254 & L7 PBL R A [Cotwork (=277 20 —7) | (LT, K
BLHD DBESND ZLitpofz., ZIVTEMEBE R CO [HE LA E BBhR % X
VoD, —Hil72o CTUIREKEE L, HAICHEAZ 52 R20 LHNICRET 252810, F
A TEARANIC I A 38 L UfE 2 72 LT < BRENRY e CUHTRF S TR sk, 2012)
Z, RHARRIZRBGHRA D 72 TIT O T E A EK L TV .

RETIE, RHETHETIAREOHKBEOE 2L, HEDREED L0, AN
T OREREL - EETA R Ty 7 BIONT —27 — AR, EHT 57T, LTFD 2
REBBNTT L. (1) REXGBLIOEARBE CTCOBEE~DIE - TARA 25
PN, WS D SL Lk HHEE U7 SL FEfi DR FHEL P THI S 2 2~ &Rl - FEHED
SV (B1.21H) LROHL, AGFEOHIEM P ICRR LTS L Bbh 2 HBENERZ
T 5. (2) i S HBER ORI % BRI D A TR ZERR G - @ T
A RT I BIOV—r v— R NERFEL, HEOREMERD LORERGOSHREY —1 &
LTHEHT 52 LT, TR LA At ZMHET 5.

X OREIL, AHDL (2017) ZNEBELZHLOTHS.
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HIBE R PJ L H BRI OA o Ea—— M2 L, HIER PJ O 5 5 3 DDiEE)
REAR (IERRSN, IERRN, FEMZE - EXIMEE) o7 nd=7 P 2R, FET0HFME
RO EITo72 (AHED, 2015b). YA v X Ea—v—  EEHTLH5Z LT, HEW
HWROBARLEHTE D Z PRI, ARHORG, AF— 7 v TR
NEZBFT AT DO TFAEIIEH TE 5 L& XTI, 22T, ARHOYR 27 45 ik
Bk PJ W E (0 T¥EESHEMPRIE, 2015) THRRENTHWARAICHEL, Y%A
YA Ea—— A LD LN S 21T o 1o fb R, WgEFho> SL oA - FEHE & ik L
T, RELTWD BN L2HEEMEFEN, 10 B IO it s/ (& 5-1).
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5. 3 BRERN-EBEEFEINALFTVvIELUTI—U—+OD
Faki

5. 3. 1 MBEEEFRV I+—ADHKE

AR OMEE R E LT, BE 154 TR SHARBES 2 27 74 —2 (ULF, T#
HigEE TF)) BN&E I, BIEEE TF X, ARE OB, BEMZUfMEL, 28E~Z
NHEIAT DTN, FEOME, FH AR KO EORE R L, AR HOEKE
et o&B e Rz (FES, 2018). FLARBIZEHAENHY L, 3F4FE (2~44
B), AR BRLR, BREHR LR, &l 27 A TER, BEER) OFENRE
ET 2 MERH Oz, @FEIIER]TIT 5 R ERER IR 2 BRI E & OFHE& - T
Wo. ZONEE, BF—LOEHGFTOEE T, RUA FR— N oM, 55+
TEEIRFOGIRICEIT 5D IR, FATORMEE O KKMEHIZET 20—, &
EUINAL VAR INES TG 2 A N Sy s

FHHE#EE TF L, B#EO 8 HAID A 1~ 2B, 2 2 AR5 IEE 1 Bl OMEE TR
HEHOT-DDOE@FHE LT Tz, L L@ 02 <X, fiil Le X 5 e iEEh5 <o
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W, ARHH OBEICET 2mnI D Db Th otz £ 2T, £ 51 OHFIIH > TARH
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ENZEE T, fER0 D ERLIFEICH 2 AN TE Y, FHC A 4E4 DL EOHMEE Tk
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—OTHLHNANENOERICEREZEE, FCT o —rVUEA~DRIERA / R—v 3 v
ERIEDAMITROOEND, SRR N2 LR L 720 6 RERR, RRE ST LS &F
H7aw AOFMliZER L (G - 4 H, 2016). ARH TERT S HE LT Mi# L
M, THIL) & TAE] 24807, TESL) M) TahE) 1%, thezdskey, &
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