AL RE
tﬁ:i%%jt
BEERICED W ERETZ
xEITSFEDODRRE
—TF Iy IDFERICEBL T—

REA KRB
U AR LT
Bz AT DFHIE
153G9801
Ky A
TARE PR B
lIE iR 1 NUL 2 I € %
RITEE - TS Bk

2020 £ 3 H



WXES

AWZEDOHIIE, BRFERICHESSIHERG 2 3BT 570078 LNy Y DIEHT
BT L THD, BEIRLE, FEERPOKRIERIGEL 72 2 L 2 BRILICiHE
DET 2RO, FEERBVEHRET, —ERKEOAFANERTESL L) T L2R
B 2 a2 T. £, TYIANy P LR, AXAVEEREEER—T 7+ ) A EDIE
L &HITRTFE - BlAaTH D, AT, BRERICET TR EZHEASED
FCTEINNy POIEMT i ZHGEL, FEOBEEEANDEA & ADBIRBGEE - &
Hefro7, 2L C, ZOMRZEEL, MEOBEFLUZIOAMLH LTI NNy
COWEHTEZAI L 72 2 EDRFRDOEETH 5.

MR HEwmE L CHET YA W% (EDR) %M L 7. EDR k1%, EEOHEIY
ZHREDT7 4 =N FEL, AT—7 ALY —LREALEDS, OBz 2 ME R
g 2 AR, HERNARNE RS2 2 &2 OITRANGRIERCTH 5. AR TIE,
BN F L T 2ARARHEEE T4 VA7 72 atVTH 4 vy (ID )
ZMIED7 4 =V FE L7, ZLT, ID#EEIEATHE, AXFLVEGZRETE LA
VEW) R RIRT 2701, TNy POEA L ZDIEATEORERITo 1.

NATORBREEZE L, TNy POTHA VIRAZRE L7, AL ORH%
i, BRFERICBT 2 TR R BRI L LT, TYI ANy PO RIGH TR R

PR L, EDR 28 LT 7 4 —/)L FOREMR L HERNEMZ2To7- 2 Thd (M1) .

FEELBORXLE
HERET 2305

—t7#+0A
EET O _ BRARPAREE 1257
<gﬁ§ﬁ§£§ Conceptual Framework IR a7
BERER 74 =N K ELTHEA RS

- REOXFREE T
®E £

x
ol
%

\

\
Problem Solving Approacl #}%?-‘};t‘fot 5{%

Ry IDFIENNy T (EDR)

EFN

X1 AL OR



K328 HOMR L7, 1 HIFHTH 5. AFRONR LML RN, FE
i, R AZNRE LEEBS CRBERRICESV L DONE L, A XL ESEREE
TETCORLIEZHEE LTHML Tk, 22T, B ESRICHEIMEN ST 2
LDt BILaOI LT, ZOVGICHED CHHERG 2 AR T 5 T2 T 2
L7 R, PEHHEOERZIHE & IR LIRS, HRFERICES S
B2 RS2 2 EDMFTER TNy POIFAICERT 2 2 Eic Lk,

2L, RTMEOMETH 2. AMEOHBNIHMATH 2 BHERLT I AN
v DI 2 AT A L L, ISR A R SR TSR ORGSR L LT, HAEE
ETIE, MB—DIEE S RVIERROFEEROREZHI L T2 b0, HHFH
LI SN T 27D ICT T, AEEREMN OB 258 L, ZpEEIcsiE L 72
CERET BBV LV E VI BURZIERM L 72, ZoOWELMBRT 27-0DTEE L
T, TUINANy POFHBMREINT VS, HITMETIIEY a v OREICHEE-> T
B, TNy DICED LI BFER =7 4 ) A 2T UL K0 E v 7o BAR
M R OB IGEEVIE N M 7 S I Z IR L 72, CoBURzZx 2, TEEE
BOEAT 2 ZAF VBBOMEZIT ) 720121F, EITFTPFANy CEFEHTIUTER
Dy EWVIH RO EFZHE L U CRE L 7.

H3ETIE, RO E LT L7 EDR EFFED 7 4 =)L FiZDWw» Tl 7z,
EDR T3, BZHZWET 2720 DN AKZRH L, EH7 1 —)V FADEA & IRWGEE -
SEEOREDIR L Z@E L T, BUGoMERY & kS, BEERNAIROERZ X9, LD
74—V R, BEEIHETIEENATITA YA I 73 a P LTHA v (BEHED
DEEN A XN Z BRI L L 2HNE L ID#ETH > 7%, AL IBHED 2
ERBRL, 2 e 7—= v I X 2 FHTFBHEE | HOMRROT -2 > ay
7R T 2 ERMOEE 70 75 L Th oo, IDBESEA TV 2 XV EEZEET

ETCVAEVEVIHERZMBRT 272012, TIIANy PZEAL, EEORMEBHZH



JEbic, HEmEBANEL L CHEMLEZXS 2 £C, BRERICED IHERG 23
B2 FEoEN 2O I L.

AT OH 6 R, DL NG L R BEEERMNRORETH 2. FA4TETlE, HE
RIFBETRRICE SO TUTONTOLGEL 7Y 5 LNy POIEHICEE LT, HE1%
SIS EEANEFHRGE L b o F LadRA, £7, BiTE2HAGDE T, TEHE
FESOOGNEA ZREL 2, Zo@EEHEINE, (1) TR AR R ETE
fii, , (2) T=err2x&E@y, (3) FEEMIOAVCFIT4—,, (4)
TR < 20  ANEEAtL ,  (5) TRHiiz A0SRV 2, oKL, A%
NERZRET 270D TNy DTEHOBINZ £ L0 bDTH S, IDGHENEA
L, ZEOHOF 2y 72WIKSE2 L EBIT, BTROY 7L 7Y a VITHAREER
RBrRav 7 PCENTEZLLELTTYINNy PEFHTES L) I L. EETD
FEEDORER, MWD TEMD IR DI TE 2 2 L 2R TE LD, MEE TR
EVT7L 7y avEEOEELE L TOTFYINNy POTEHEZIHMETE Tuin I L%
e LT T

HHETIE, 74— KNy 7 0UEEICER LT, @B TR\ B~ A,
ARCS EFNLVEZBMLT, 7 4 — PNy 7 OFE2%E LR, e 7 RodE
EWERTEN, ZEDPOOT Vv —bETOaAX Y FREEEZ, HRERLS DOFHEHH
o THHiiZ A O DSHRICH N 2 ) 720 DBAENZATFHE LT 7 4 — RNy 7 28R
PNCHRE§ 2 P2 R R L 7.

BORTIE, V7L 7y avIEOERE L COTY NNy POIEHZHET % 7-0
I, IDEIEET 6 r AR OBBFHE 21T 7. ZOMEE, SEHRE AR ZH#E I r 0%
ROBOREZ EonT ol bIT, YO 2 REELER 2 V87 MICENT

EDTVINNY CBETHRDFANIENL> T 2 EDWRBRI NI, oA 2 H %



Z, BfRFERS SOFGEIO TFHEZ F D FRICH % ) oD BEN LR Fikic, 2Z
WMEICIRDIBODIA SV 72 Ty aTbE o002 MET 52 L 2BML 7.
HT7ETIE, BTIHEEL TNy P74 a VI FREEEROFHLE L TEEEZEN
DR EZMNEI T2 L) TNy POIERTFIEZ, e 7—=V 7 D77y b7 %
— LT L T35 LMS (Learning management system, “FZEE S 25 L) TOEH%Z
AL TE2T 774 v EMFE L, 27774 vickb, HhlibEEE bmA%Eo 7
CHNNY DY AT LDOBIEICEHARL T ThH, NHNA LMS TEZ ICREFiL%
HHTE S, Led>T, AARDOBRZNALT 2 La3catilbng,

Y EIIMIG L LT, AMRDOHNICHS LT, B ESHROHFE LB,

DLE, AZEICE D, XD IHIZOWT, HELFNHIRTEL EE LTS,
1. FIFINyIEZFAULCBEBERICE DS EBEDRHR

FHEHBEOERZ FER—F 7 2 VAEOFHLE IR T 22 LN TELZ TV
Ny POWEMICEHL, IDFEOBRG 2 8GE - FiiL 7, fERIEBE T E R, 5
DG BT, ZalfalEFT SN CGlEEKZ 5 2 LB TE BB TRIC
HOCHETHo 7, ZTHUTMA, AXNVEBROF 2y 72K T 57201, £V 7
A ¥ Ol E RN D Ml 2 HE I 2 2 AL . SLE T AR IS L

FHIZOAMETIALEE LTT I NNy PEFITL T,

—— T aY T — — ATV OBERE (WEE) -

BETAEREEAIE L -ZHEEORIITY
BNy % FELT

T =
..... ) +
- AL

2 FTYINNy PIERIC X B ID O WE



2. BREBKEDHHESRFDLODTIZIVINY I DERAEDRR
BRERERICEOCHERGTO 72012, TNy PRIEHT 2RI, EARESZ
TREEL, 2GRl E U UL X wadE L o 78R 2 Rl T 5 72012, HgE
7 5 D OG22 HERDO FHPI~DwEH 2 B F A 7 BRI 7 7T ARICRUR L
7o, ol FEEMAZBU T, HER—F 71V ABMN T ol T I NNy Y
1%, FEEHBEZERL G L) NRENEIED T 250 2701l cE sl L, %
LTHODY 7V 7y avTRDEDITIENTESL L W) T LZ2RL, TYFNUNY
COFT TR RE L, R LICKMEPRET 2TV NNy POTHA v

JEH 2R

#1 HRFREEDSCWHERG OO DT I NNy D TH A »J5H

No. | dal ] ID i} C O

e = ) ) B ) )
Do PO CRREN | o smmaabg ORI HRL, AIEELIE L RZHEO I
7 LCFY SNy P2FTT S

IETFVAEK . . e 5 N o
2 WWZMEQE%%ng ° LR — N EOREY % LMS NER S ¥, URL 248 HESEROGHIL L LT
ST FTOINNy ) v I B

— DEHINHE B CBHFFE T v 7 — 1)
— —

3| TERROTVETT g pmpime 1D oMHAEN LRSI ETE 3, & R
e« oocs U PEEC LCRE ST 477 2 Bk 5 RO PR 0K
(FN—LDF¥ %Y/ I—, MOOC I Fr¥2 (T v — 1)

ROFEEE, 2 ABZBDH D)

JrEEET 372 < SRR s SIS 2 ) S A%
4| HIRHICR S AR | o s o lcii i<, FRNEO BRI E € 5 7, ATHIED A

(7 DT A0, AMEICORMETIEL LTFY YNy SERTT 5
5 FHili % F XD LRI B (7 4 —FRy 7]
(PRI o FUSANY SIHMEINE DT 4 — Ay 2 2 (5L, BTHRORE BV

o EEs (FER7vr—1)

o HEMETRLIEOHRIHZED 5121E, Bk AT, fHELhET
HRVDOT, ZEFEDPHTDOAX N OBRRNZLETE 24 M 7 4 — BN
v 7 OBEEEEBIER T2 2 LG8 ch s (FHBRTY 77—, BELER—
M)

° FEBEUNHTE 74— F Ny 7 ax v bTlE, BOKIZIREENZR X v
=%, JEL o TVRARVEIZIE, EIRBERRIVPZRTIET,
AEL, FHRLISICFNL0EV ) BREEERTE S (RKLE—1)

o EHEZIIAHOHEREATAZILT, #lllcks 74— F Ny 7EES
BRI EE, TRTDFIANy DIl 7 4 — KNy 7 %2459 2 (G#
FHDZAT)

(BTHDIRDIE D L]

o EHR—F 73 VARMOIETTINANY O EBEE THRDOEVDIRD K
DICTEH S 2 GBERGRE? v 77— 1)

o HREEIVARTFMRDVIBSEZENTELZ T YNy PITA, IRD
BYODEoPT%E Ty adT28HAEED 7 + v —7 v FIEHOME % 52
92 CHBFFEE T 7 — P &IMS ICERENL T 721 )

XAy AaMIIREORIE %2 57— % & 8



TIFIINY IT RA > DERFE
BTALE LTONy 74 a v ICFREMNOBRY 2 ST, Z¥FVEG
ZEHLE EBITRTIENRTELLIICTE LV, RMEDBRETE T F L
Ny POIEHTFEZ IMS TIEHT 2 2 L2 ABRICT 527 FA VY 2HFEL, #ET

bHHTES L)AL 72,

FHEREROIERE UTHRREYE
DIEEE/ Y VI

DANRE GAM 2017

MEXFCSISANME 7z TH 1 SOV A /(v

U g D) |

T

*e® & O

T T o 1y IRFTADSOIAXY b

FIIIY SOBBR—Y o BEH5D
Z4—KN\y 73Xk

FEELFMR-IANDOT7 I/ R ERE

r/0p8 r3E/\pY T — K2 pg
AW AW VRT—FHEAMH | yapm
D 3 BB TIREATHE B —

BBOREPRES, MUI—X% FREFIORRY—R

RBLTLLBWMEENFERRYEHREL,
BRDFVEFE-IT B EHARE

FIIWINy I OEAN—T

K3 FTIZINLNyIT A DOEE

KEDFRDO—E 2 L T DY, il s LTabaL %,

54 % ¢ Amano, K., Tsuzuku, S., Suzuki, KandHiraoka, N (2017)
Designing a Digital Badge as a Reflection Tool in Blended Workshops,  The Journal of
Information and Systems in Education, 16:12-17.

56w OREPRL, MR, SRR, CPRF L (2019) HE ARTEE 70 7T L
WKBITRETICNT 28T 2R LI 570057 4 —F Ny 7OTH A >~
HABE THAZHOGE, 42 (4) :331-343.

56 RIFE, REMTE, S0, MOS8, s8Rl FFL (2019)
BHEEN OB G- EMMENDRFHZ VR E T2 T Iy P 7 N4 v DiilF. &
BY AT LERYEGE, 36 (1) :28-33.

7% . Amano, K., Tsuzuku, S., Suzuki, K and Hiraoka, N (2019) .
Reflection Support for Novice Learners: Combining Digital Badges with Follow-Up Surveys.
International Journal for Educational Media and Technology, 13 (1) :95-103.



Abstract

In this study, we developed a method to support training design based on Mastery Learning,
focusing on the use of digital badges. Mastery Learning comprises a stance on education in which an
education provider considers what is education, accepting that the training is completed once the
learning outcomes have reached a certain level, and protecting a certain level of skills-mastery of all
learners. Digital badges are a method and framework that demonstrate the skills-mastery associated
with learning portfolio as its evidence. I designed the methods for using digital badges by combining
previous studies on Mastery Learning. This method was introduced to actual educational practice
and its effect were verified. Additionally, the method was improved by analyzing its effect. The
research outcome of this study was the creation of a new method of using digital badges based on
Mastery Learning.

Educational Design Research (EDR) was adopted as the research methodology. EDR is a
scientific inquiry aimed at obtaining knowledge that is useful for improving the education of others
through theoretical considerations, while solving actual problems in the field of education in
collaboration with stakeholders. In this research, the Kumamoto University extension course on
Instructional Design (ID course), which I was engaged in, was the research field. To solve the
problem of skills-mastery not being guaranteed because it was not checked, a digital badge was
introduced in the ID courses. Through the iterative process of verifying the effects and improvement
of this intervention, we proposed the design principles for digital badges. The main feature of this
study is that I solved problems related to ID courses by using digital badges based on Mastery

Learning. Theoretical contributions were also realized through conducting EDR.

[ Beliefs to Ensure Skills-
mastery of All Learners

[Method to assure skills-

mastery by linking badge Research Field:

with learning portfolio as . . .

an evidence of the mastery Conceptual Framework !ﬁumamo_to UnlvergltXVExtenswon Courses
Mastery Learning Instructional Design” (ID Courses)

Research outcomes
» Problem Solving

|+ Theoretical
Understanding

Problem Solving Approach
Digital Badge

Methodology ”
Educational + Expertise of
Design Research Participants

(EDR)

Fig.1 The characteristics of this research



This paper consisted of 8 chapters.

Chapter 1 provided an introduction. Additionally, the background and motivation of this research
were described. The author recognized that skills-mastery was not protected because there were many
learning opportunities for adults based on seat-time based approach, which allow the completion of
training due to the length of study time and educational practices based on Mastery Learning were not
conducted. Therefore, with the aim of spreading training based on Mastery Learning, we decided to
develop a method to support training design based on this concept. In particular, we focused on the
use of digital badges that can be expected to record and demonstrate the achievement of learning
objectives along with evidence, and to thoroughly implement learning design based on Mastery
Learning.

Chapter 2 presents a survey of previous studies. I reviewed previous studies on Mastery Learning
and digital badges, which were the theoretical framework of this research, and described the research
topics. As a result of previous research, Mastery Learning aimed to guarantee the learning outcomes
of problem solving where the answer is not fixed. The existing ICT used in the education field,
however, was unable to record the individual outcome of each learner; moreover, it was not possible
to certify that skills-mastery had reached a certain level. Although the use of digital badges has been
proposed as a method to solve this problem by demonstrating each learner’s skills-mastery
associated with the learning portfolio as its evidence, the proposals in previous research were limited
as conceptual frameworks. It was indicated that design principles were not proposed based on
educational practice, and empirical studies were not found. Based on this situation, “How to use
digital badges effectively to ensure the skills-mastery based on Mastery Learning” was set as the
research topic.

Chapter 3 describes the EDR that was adopted as the research methodology in this study and the
research fields. EDR involves iterative cycles to solve problems in real education practices based on
theoretical findings. The outcomes of EDR are: 1) problem-solving in real educational practices, 2)
theoretical contributions. Therefore, I decided to consider the outcomes of this research from these
three viewpoints. The field of this research was ID courses aimed at acquiring basic skills of
instructional design for working adults. Two courses, one introductory and the other practical, were
held. Each of these was a short-term educational program consisting of pre- and post-assignment by
e-learning and one-day face-to-face workshops. To solve the problem that the ID course did not

guarantee skills-mastery, we introduced a digital badge.



Chapters 4 to 6 are reports on educational practice research in the ID courses. In Chapter 4, an
overview is given of redesigning courses that were traditionally based on seat-time based approach
into courses based on Mastery Learning, while focusing on the use of digital badges. First, 1
integrated ID theory related to Mastery Learning and proposed the following “5 principles of
Mastery Learning”: (1) “Assess learning outcomes, not time required for learning tasks”; (2)
“Collect evidence of mastery to certify completion of education”; (3) “Target originality of learning
outcomes as an assessment”; (4) “Adopt absolute assessment rather than relative assessment”; and
(5) “Use assessment for learning support.” Based on these design principles, I also propose the
design method for using digital badges. These principles were summarized as the conceptual
frameworks of using digital badges to ensure skills-mastery. The digital badges based on these
design principles were introduced to ID courses. Because the skills-mastery of each participant was
confirmed thoroughly, it was possible to utilize digital badges in a place where useful learning
outcomes accumulated for being reviewed after completion. As a result of the practice in the course,
we were able to confirm that the design was able to function as originally planned; nonetheless, the
problem remains that the course completion rate was low and the effects of digital badges as a
reflection support tool were not verified.

In Chapter 5, I focus on improving individual feedback and working on improving the course
completion rate. As a result of improving the individual feedback method with reference to the
ARCS model, I confirm the improvement of the course completion rate. Based on participants’
comments in questionnaires, I propose a method of effectively providing individual feedback as one
of the concrete methods for “use evaluation as a support for learning” of the five design principles of
acquisition principle.

In Chapter 6, I describe a follow-up survey conducted six months after completion of the ID
course to evaluate the use of digital badges as a tool to support participants’ reflections. As a result, |
suggest that the follow-up survey itself gave participants the opportunity to reflect on their learning
outcomes, and that digital badges that could consolidate important information related to learning
were useful for learning after completion. Based on the knowledge gained, I add a combined
implementation of a follow-up survey and the use of the digital badge as one of the concrete
methods to “use evaluation as a support for learning” the five design principles.

In Chapter 7, I describe how I developed the digital badge add-on, which enables badge icons to
be linked with each participant’s learning portfolio in an LMS that is widely used in e-learning

platforms. With this plug-in, system operators and learners can easily use the proposed method even



if they are unfamiliar with the original digital badge system. Therefore, it seems that the result of this
research can be exportable, which is helpful for others in improving educational practices.

Chapter 8 summarizes the results and future challenges in light of the study purpose.

As described above, this research has contributed to innovation in educational technology in the

following respects:

® Development of ID courses based on Mastery Learning by using digital badges
The design of ID courses was improved and implemented by focusing on the use of digital
badges that can demonstrate participant achievement of learning objectives along with evidence
such as learning portfolios. In the previous practice, if participants sat in a chair and listened to
a lecturer for a certain period of time in the classroom, a certificate of participation was issued
so that the participant could finish the course. Participants were not confirmed their mastery of
learning contents. Therefore, the quality of training programs was not assured. To solve this
problem, I added an online post-learning assignment to be completed following a face-to-face
workshop; participants could work on this assignment at any time, but would be issued online
digital badges and certificates of completion only after passing the assignment criteria. This
online assignment enabled me to check participants’ skills acquisition thoroughly and assure

training program quality.

Face-to-face —— Online post-learning assignment -

worksh
il Digital badges were issued as certificates of
(1 daY) completion only to those who passed the
. assignment criteria

., W
+

evidence

Fig.2 The improvement of ID courses with use of a digital badge



® Proposal of design principles to use digital badges
Design principles based on the mastery-based education approach together with specific know-
how based on application to actual cases were proposed. In particular, I focused on using a
digital badge and refined its usage method to answer the question: what kind of skills-mastery
should be guaranteed and what should be linked as evidence? I also proposed a new method of
using digital badges to enhance the intrinsic motivation to achieve learning objectives and to
support the reflection of learning after completion of the educational program. Table 1 shows

the design principles of the digital badge proposed in this study.

Tablel Design principles of a digital badge for an education based on Mastery Learning

No. Design principles The application in the ID courses

1 A learni t t . . . .. .
timesrseeslslir:irrf}(l)rrlgle(:;nciﬁmf;;l?so L] The instructor checks the assignments submitted by the participants in the
( Carrol‘ll’s model of schoil team, and issues a digital badge as a certificate of completion only to
learning) ) participants who pass the acceptance criteria published in advance

2 llect evi f mastery t . . .
cerfi(; iimelvigzgfleo(; erélua;:irg N ° [ Accumulate learning outcomes such as reports in the LMS, and link the

. to the digital badge as evidence of achievement of the learning goa

(Bloo};n’s N?aste Learnin URL to the digital badg id Fachi fthe leaming goal
Scheffler’s "surcycess" useg(’) o (Follow-up survey questionnaire in chapter 6)
teach")

3 Target originality of learni . L
outczﬁZs?;fEZ;ZsZmzzinlng [ Set the learning objectives as “demonstrate the ID models to propose
(Bloom’s taxonomy of learnin improvement ideas for educational cases,” and target the learning
obiectives Leami}rll outcomfs ina outcomes of problem-solving that requires different ideas for each learner
MJO ocC er;l You &gI relationship) (Post-questionnaire survey in chapter 5)

4 Adopt absolut t rath . . .
than rzi;\/s‘;;;:::;fmen rather [ In order to focus on learning, and not on comparison with others, only

(Bloom’s Mastery Learning) pass / fail judgments will be made, and only participants who meet the
Y g criteria for passing will be issued a digital badge

5 Use assessment for learning [Individual feedbacks]

support

L] Give feedback from the instructor to the digital badge and connect it to
the next learning after completion (Post-questionnaire survey in chapter
5)

(Formative assessment)

L] In order to increase the completion rate and impression evaluation of the
course, it is effective to provide multiple opportunities for individual
feedback so that participants can grasp the status of their skills-mastery.
(Post-questionnaire survey and final reports in chapter 5)

[ Feedback comments on learning outcomes can elicit confidence and
motivation to learn more by providing positive messages for good points
and constructive and concrete advise for bad points. (Final reports in
chapter 5)

L] Introducing self-scoring by participants to improve the efficiency of
feedback work by lecturers and give individual feedback to all digital
badges (Realization of operations in chapter 5)

[Reflection support after completion of ID courses]

[ Use digital badges linked to the learning portfolio to reflect learning after
the course is completed (Post-questionnaire survey in chapter 5)

[ Provide opportunities for follow-up activities such as follow-up surveys
to push the opportunity of reflection in addition to digital badges that
enable looking back on the learning results in a compact manner
((Follow-up survey questionnaire in chapter 6 and access log
accumulated in LMS in chapter 6)

* The description in parentheses is the data and theory that provide the basis for the proposal.




® Development of digital badges and add-ons
A digital badge add-on was developed to support others’ use of the digital badge, which enables
the badge icon to be linked as a symbol of skill-mastery, with the learning portfolio as evidence,
in the LMS (Fig. 2). A digital badge add-on was released on the website so that anyone can use

it.

Associated with learning portfolio

as a evidence for skills-mastery
IDABIMEE GAE 2017
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Management page of the Individual feedback
digital badge ~ ||comments from instructors
The learner can set the access authority
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“share” “closed” “share with password” 72=3 1 SRRERLRORTE

!

Enabling participants to share learning
outcomes with others who have not
taken the same course, such as
colleagues and friends

Learning outcomes of
each participant

Detail page of the digital badge
Fig. 2 The functions of digital badge add-on
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ERAETLOPE[RERIOIML 2 BEOLETH S, 20U LT, TZHUIAFICS S
KRB 67) LEZZ0DEETREZRMT2LMMOEZTH 2. HRTERLEET
FELL Y, HBEOHENA V87 %252 % 10, BELEETHIN, 655608
ZWMBEDICE ST, BENDAZHVHDBRESEDL>TLBLEEZLND, ROET
¥, BRERICESCEHE7 70— FOMRNEETH 2 F v u LORET L E TV —
LDGEEBREICOWLTHBIL, AL T 2B ERE VI IR ED LI LD

DIp%, I oIZFHINICHET§ 5.
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2.1.118 FvrOILOKHETIL
PEEROWRICH 2R E LT, Fro Lol La%Eons, fran
DT T ML, FEEFE AL DBEICR > TS HERD L VL), BRI R L
1@, —ANOE DD —EDYERIICEET 2 72 D ICHE LR IZ % 2 (Caroll
1963) &) ZERRLAHRTH 5.
¥ ru)lld, AEONELE COEBMAEZRE 2, FEIREZELAT 2 HAZHAD

ERNEEE TR, ZNENOEEF BB EbN k> e TH b L

{1

L7, ZLC, SEZERTEZIDNE I D (CEEE) 1, ZNFNo228EHER
KT B DICHELEICN LT, EBRICENLITOREZEDR LT TFHITE S E L

T, ROEIHIBAXTRELL (K2-1) .

FEIZEDO I n-B5AE (time spent)

FE 2 HE L FFE (time needed)

2-1 F¥r/LOFEET L
XEAR (1995) DE—ZITRINTWBXZEFIHL 7.

oI, Frmvid, FEICEPD IR & AEIBERRR 2 AT 2 ENE2R2 -

1 D@D IR LTV 5,
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#F 2-1 FENDIERNGRE & AEICE R SN 2 AT 5 2 K

FEICLE | BEA~ O BRI 2 A EESIC B T, & 2 FHE DRI 52> 5 Fr i

A T R M. FEE 7 S WD E O,
HYBHEN | BEOH HUME S HFENT 2872, BRE, WEE, avEa—
FHEMFICL HTUIE D, HL SIS AIRH.
e SEN Y] REODHDES 2wk 2B EDN, —MRINARHIRE & SREREHS

Bk, FEEEA G SO BIAS 5.

FEICED | FEES A | D2ERZEET 501 Y ¥ 2 7 LOPFICHEI N T 28
SN | SN EEN IR ).

2hEAT S | H)
US| FEFE HZoNIFBERD )5, FEICTHAE) L85 LT, FHEICED
(FEE/) NI, bR HOF G2 T U R I EEE R 25

W EARRT,

XTI &EA (2016) p.86 DXIZFIHL 7.

PRI R 2 7oA § 2 BRI, B QMM L EEOE, FEEMRSI D 3 DD
K ORI NS, D3 D2DWHEITESTIUL, FEICHELRIFFIZIRD, X DR
BWHEL $5 2L TE 5. f/, PRICEPLINNHZELGT 2HE K E LT, ¥H
o LEERR DB O NS, Zo20% A LIRS TREZTIUL, S 5IEERIIHE
¥%. DEDXHic, ¥y uLlorEE T VI, FEHIEOERZ AT 5B RIZAESN
REENRFEETIE R, RETHh D, I 5lc, ZNICHAEZLZ 2HNEZSGET L 2 LI
£oT, 2%b, BAKETRTEIEICE->T, 2EZAKALEL ZEPTHETH S
ZEtzNL7T.

COMmEEE RS L, FLEHRHOAZ RS 2EETETIE, BRI &L 2IF
Ny PEFNTLE) 2Lk, BHEERICDD BRI IZEAELRH 2133 %D,
—E DR TREOFERFH A2 D 1 LT L ¥ 21, DAMICHEEIIES D EMNHTL
FI905THB, 2K LT, B 2REICIEAZELD 2 2 L 2RI, Zh
ZIUCTHIL IR % > 1 THER B R AT 2 R L, FEBAEY—EDKRMER 7§ 2
LafET 27 7 e —F 2 U, REOHEEERZOI T LN TES, HREET

X, ¥ Yo LORHEETVEZRE R, FEHOKH TR SR TIHEDE TREZTT) &
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LT, IRTOEHEFITEAKMELL EORA X VERGZIT) T LB TE 2N 2 IRET 5

77a—F%05,

2.1.21” JI—LDOELEEFE

(1) E2/EFJFLEAHL

¥r oL oRHEE T VEEEE LT, WL Zixiy 24K L, FEEEEIC—EKE
D EDORXNVEREZRET 2 5E2ER L0, 7V—20%2EAEHOMETH -
7o (H#EH 2010) . Bloom (1984) %, 3MBHDEILL:%Z\T 127N — T D)) DI
6, Wt i3ty 2 COICERBBEATTIZHO»II L, 81 IFHE BRI —
HFROETHEET 2 BRI V=7, B2 138O —F#sERofE o
B 20, BETHRLATIUSROFEIED L TReBEEEE V-7, 3&E
3T 2= =2 DAIEETHDO S TF2— IV TLITNV—=T7"1 1273, TR MERD
WigxfTo%, ZO8HE, bhrololx, TEHNI V=71 ORBoRREZEfiEE L
&, TREEFEEI V=T AIEED 7V — 703 84%%%,  MEliEE L —
71 TIE BB DML DD Licaz L) TEDRHS L RSO TH B, LR
£ 0 HIEBIHEEANE 2 I FAERITE ., 20— T, BHFEICIZEEED T F
2= —%2HABLAZFUL RS T, a A0S, 20O, 77 /0P —OEHEH
T e BELEOBIFEIC X o T, RHEYE & %02 R 2 AT E 2 ENIE O k% BR T
RNETH? LS L7 (Bloom 1984) .

SEREEEE I, FEOBIZEZRETODOTIER Y, EEEEEEEIRBLL 7L—2
DHF-CHEN R RE LT 2 LD 18580 (1976) 1%, TREREHEZRD X ) ITEHR

L7,
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TEEEIFFE & 0 I MG FE DI WP FEEHEHNTT & D TIRh 0, EE B
PEHE1Z, PELHRZHIIL 72 0FH LD L LT ET SH %P E i TO %<,
JETD L 9 1C P IFEIS FERIRZ 1 8 I ¥ S 7 e 0 2 & T v ()
TEEERFE E12, &L SEEFEIZE VO THIE LG T NEHEFETD ), FEHE
M=% A DFEL D375 I BIRAMRDFE L E HFE% 6 L DB eddD, H508 'HE
%71, &I D1 S TR 2R 2 15T D & L THEI 1k 174U % 5 %
WV, W2 T, DL T LD HEEE FEEIZFETEI S L TICT SEFEEICIZ, &
EXELIFHD S DB VIFEDTH ), Fl DB BLTLEDBHIULS SFFET

JENHEEL W EF IS EPRTEFS, (#1976 p. 35)

& (1976) DMERIL 72 D1E, 5T REED, oL onszo TR, &
MiNAE 2B CTREIXRZAETHL L) 2L THS, 2% 0, SIEFRETOHFHE
E2mL, JBRIEHIICARE I NS L)1, BeBERAE Ik (BRTEz Mt ¥
TV —T, BEEREEZ2 ) LEEARNDIORED A Y v FTldnl, Bael
THIT7-DOTHS, T LIFEBERD TER) LI FEZHY, NEDHEBLEL T
TOTIERL, HBRAEEIVEZRLTVEIEETHLIEDOHKRELRS>TVD, 1E
H (1986) &, 4 (1976) EFfRIC, TRAEMEHOMELIE, TRTOEEZFINL
T—EDFNEKED, LY 2/ ET 5 2 L2 HIETH oW 2IIEMAEZE®RT 20T
D5y (P44-45) LIEREL TED, BEEREEZ BENLERTFECHRm TR, &
BIMEAI BT 2R TG 2ERHALTWw5,

22T, B (1986) 2% TEREE) L) BEERZ VT 2 0 BRE Y, REEL I, b
LR Z b Z DB VEIIC, RELFLIEE2RKT 2, ZNE#E 25
&, BRERYEE, TXRTCOLEEVPAEKT S (EDKMEICEET 2) JLNTES

WRlZF2 L zdITUETHL LIRASL I ENTES, BREREHELV) L, B

14



TG TREE) 2EEXAE LTWwa K )I, BT ToYEEEZ T6K3 8
) MGTHBLERZONIGEDD BB VEHICEID, 29 Tldkl, &l T4
BEZNENOEHRET, #HLVBEKTE 2N 2T5, ZETHhLEEZILND, &
EZ21E, —RIRY oEHEBETARZHET 2D TIE RS, METHHF v L v P HHEA
INT AR ZID ANT, Lodh EfisdiuE, T2 L3 TE2L9IT5L 0o
7ok kTRIC, TH LBz TRE) 32 L0 VEBEFNIIHo b TS LR
s,
(2) E2BRFE R

7V — LA E & ENEEROE L, FEHEORNT =y 71cH B L. 2Dy
Wrzdl, 70—k, TWRINFHGEOTFIEZ S L 7 (Guskey 1997) . TEKIVETARG & 1,
REENBORILI L IZT, ZORITCOBIOKE TR, EHALERTETCV 30T
A L&, HENPAREL TO R HIUE, BEIECT74— PNy 7%2{79 2L
T, PTEHELEFELRENG FETH L, ZOBRNEHZEAT 2 2 LT, kM
RICOBREEET ) —ABEH AR, K OEICEL 82T 2 2 LR &
% (& 1976) .

F7, 7= DIl OBIEDRE MU THERL L I LiL, FHEDFEOZY)
J 27D HliZ W EREL L W) T ETHho (B 2010) . HERDFHTIIE, —E
DEGT, FEER B, TR, THL I2530bE T s (ERSHESE2) Ak
DFEPHLTH o7, ZHUTHL, BARR, FEEIRE TS EREEZED, 660
HE 2 AT ) A2 R L, FEFEZES TS0 5DTIERL, BE5REELD

FEEFE2OKNECERZBERL 7,

(3) E2HEBFEEODIETYRAEM
SEREEEEE, [TEFRER O Z N R gD —> L L T\ (Grincewicz

2015) . fTEIEFROBA L L, DHPE2RELE T 27010, BBINICBIERERITE 2 2o
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PRRE LR DNYTH 5. OB EFROLIADNIGICL > THB 2Bl 56, Bl
FRECHIE TR R TN D ZHLAS R S iz IRfIC, “EHEDAF L EZHEL, FOPHRLL
Tl AhINsg, OF, M2 EETELE V) I EERTLDICIE, FEHEY TTE
FL%) bdwiE, Hhfi REEZPYF L) L) R TERATITHY, Z0EE
ZRT I EVTES, HETOBISVRHLIHL (TETYR) 253722 LR RO6N15
DTHB, fE-T, HERMEL, ZEEOYODPHL LI EZ2RT OIS, HELE
LT 2 2 LTE BRI Z 0 205035 5 (Grincewicz 2015) . ZDEEED
HE TR AR 2R L 72 BT, 2ODORUELZHW T2 & v ) B8, AEEREED
JEHT (B3R 2002) EMPIEN, BUEDBE LANREDOERNBEAY V AD—D k> T

5.

(4) E2B/FZJOFERR

TRTFFE T, EARAXVOEREZLETERELDES ) . AHiOHE2HT
N7 &) BIBRINEHII T E O BE DAY %2 F = v 7 L 3o EEH 2D Tw» K Ev )
AZ AL, ILFRROFFELAGED L 912, FHciiAsE 2HEOMHL 2 X Leff
KBS ER RS2, LA, BABMEEE, 9 LAiie 2 3 L0
I TIERL, FOMP—DITEE > TR WIREITT 2 LD FAZE D ER D28
DEGEIIET L 2 EBDIINT 7 (Guskey 1997) .

7N —241%, BEEEYEHE OO T, HHEBRELEL TMZ2ERITRE RO ET
200N ELT, FHHBEDY XY 7 S —%BLELL (BEH 2010) . HHEHE
br-E GRS , 22 (BEEE) , »57 (WeEEFR) o321 K8IL, 2

NZIUS MIpHZREL T35 (R2-2) |
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£ 2-2 ZEHEOYXY /) I —DO2RIIRER

6.0 ST

5.0 Lieay fiE AL H &1k

4.0 baki FHARAE papitle

3.0 I ' Al

2.0 PRfE FOG At

1.0 TRk ZF AN Tt
RN R 15 R N BRI A1) ) B

MHEH (2010) DE5-1%BIHL 7.

AR (2009) Ick B E, ZOYEEHEZDET S L) RAIE, T A Y ALBERD
1948 IS K OB B D 27 E 2 0 C, BRIMEZ ERT 28812, LA RBEHEOM
ROBFZOWIDZHERL L) ELT0EDICOVWTERZRHIY, ZOHNEZ LD
IS e 2 HE TR E 272 ) TH S, 7, ZORAPME - LERICTIE, YKo
LED, BAon il 2Z0FEHDIETLL U 2HRRE LS DR
Zilpotato, W2 WEEITIE R, XENBRZHTOSETHIHT 2 2 LPFEALN
KALOMREEZRR T2 Lok THR, OLVELTHRETS Lo L), #
BOT—NEZLIDEOLRVICHET LI ERDIINT 0L, Lo T, £2-20%
¥V I-lE, HAOHEHEVBEDL NVORRHBEZWNRE L b D2 HET 5721 T
E7 K, BURAY THRR vovTehiud THR, L VO BEBEE, &2 0Bk T
ey LovThiud, TEH) LRXLVOHEEZ Ewok k)i, AEHEZ X DERDL
RUNERIE BT AT LR T 2 HINTHAEI N,

L, COTN—LD8XY ) I —%2YGIT2HENDH L. GIRZTV—L6 XY )
S — (Andersonetal.2001) &> NYF—/DIXY ) I— (ALY —/ &7V =)L
2013) D2OTH5. TD2O00DFFY ) I—IF, ZOHFHEHPEHBOMREDE 2
HIZFECLH 20D, THGER OMKFRL T2, MBI 5 ik S FEICE
DIHOGAFLEZBRTS2IL2DITLEV) 7L —LORMEMHAL T3, ZL T,

MOOC FDREFHIZ X > T, FEEEARRDO BENES I > T AESIZEWTIE, EH—IZ
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EE OB OIERRA X VOFERICEN L T RETHZ EVIEFZLLREINT LS
(Suzuki ez al. 2017) .

fRS—DICEE o R VHEEBERZNRE T 256, FEEEMICA YTV T4 —%2K
B2 EDPREICRSTL B, LEed>T, HKiliid 22U B 2 BERY o ok % iR
LT, ARHELRZTIREND S, £, HEMOEHH (FOED LN & O—FE
TRV 2GS 2 DTIE R, AIEEHEICIS LTI OB 2R L Tnw 2 L
%5,

DED X9z, BEFREETE, ZORMOIT—NE LT, BR—DIZEE SRV
BERREDRERDYFERREENRET L L, ZLTC, 20101, ¥EBREYMOA+ ) Y

T VT 4 —2ERT 20EDH 5 LRIt

2.1.3% ET B ES
BEERICELT 2ME L LT, BOIEERE 32 BTy s — 0D HEAEIT S

(1) BTHRIBEER
BEHER L AKOMEOBERZ HIE T8 & LT, BRINEEBRIE TS, BRI
HEBUL, KEOGHEEESY =7 7 —DRIBL %, ZSEBICNEGIBETH S,
Px77— (1981) 3, "#ZA 2%, LwI)FEY, 220METHeNTWS L2
ML 72, BINNAE & BRIWAED 20Ch 2, MWL L, FEHEDIA X VEGL
7llzboT, BEVRILLILLABTUYTH S, —/T, BN L I, B
AT 80 ) BEERPC, RKISHFEEOHISM S LD PO %< Th, HE DI

ML EBRBRTLTH S,
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BE (1976) 13, ZOBMWEEBICI->T, ~ADEDDFEOREBRIIEDL I EE2D
XL, ZOMEMRERDIZDICHIRNZZT 7/ aY—%2B% L, WHT2 24T
THOHBEICIEA . 20, HFEBY T, H2MEOEMZNRICBEZHEMT 55
BV, ZH)THL L, ~AD LD OHEOERZRETE 2HIIEEL1T) &b
WHEtIcZ2 5, 29 LEZEiNIGT 5 2 DL, —ADE ) DEFEENDSED 0
2, 77 /8y — (LYOHN) 2iEHT2BZ2HE LATIEBRL TE .

JRINIEEBOBERE DRI L 72 2 Tldk, HOBRZL I 2 b LIS, HE
DRI L7z & Al 3513, BRTEED, ZlEDOAXFNVERZMU-T, HEVRIL %
EARLTIGE, HOTW3SEIEIDOD, FA—DHEEICNTIHG - EZ2HTH 2
EVZD, RINEEBE BRIERL B, REOEBEGEZETOTIRLL, HEICA

EEIUGEARL TR 5 E W) HTICNERYEH 5.

(2) AvEFYY—ICEDILKHE

avET vy =i HE (Competency-Based Education, LA CBE) &%, H5
PLOERINIcavETryy—, Hb, Mg - 5 - BE 2Hcs0rEEcho 7
FEPR—ATERL, Z0E2RETIH D, (HAR 2017, P39) THS. R,
ERDBED "2 B2 50 WCHEHREZEOWIEZDMMOEN D S FEFINTWEDIC
LT, CBE IZBWVTIE, MHEMIZERDD) ICHEHLT, ¥EEEHE L 7 HiE
B EHIE LT, RN EZIRDIRD 2235, ARSI A XS0 AEER 275 Tl
EV ) EEEFEROEZ IS TS, (HAR 2017, P39) . CBE L, 1EROEE

3, BEBRRENIEO S EREZIT o T b ®, FEVPEDYN 2 FIOT 5D TldZR
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{, MERZIHZBETWI L LITOADB>TREDTIE ALY, L)% 5
i, JBIBRENCED S BRED 7 v F 7 — K L L CRETTHEHZEH T 57,
ERDBE L AT LTI, Z#EMUCAH Y ¥ 27 L0 HRICHEEN TV IRIHICDOW
TR I HER B2 2 %)L %2 BG L T 25410 b 2% bk d 2 (EilAa a3 7%
C, AVF 274k, BERINDGTRTOREZZHL 7 L Cillifiz 2§ 2 WE» D
%. CBE Tl&, av Y7 vy —oEEHliZT:, GREEIGETIL, Z0BEE2 kR
L, BEFH2 0 OZ@NTELLICTEILE2OIT. 2D, MBATAF L EZGEH
LEZ2T0UL, BEEL2TRTEZHET 20EB 20D TH 5. R, MTETIE, MOOC IR
RKIND L) I TTY 7R ATELZHFAY TV IYDPBE RSN TR2DT, #HE
THEZH2VIEHT 2 L vokay T vy REHCBIT 2 BB 2 IR L, FEED
R F = v 7 ~Eh I BRI NDODH 5 (Peck 2015) .
HRTEROMGIERE CH 2 58 2HEAE L CBE DEWIE, HREREEN 2 —AL X
NDOFBGEIEHRELTOEDIINL, CBETIREDIEVAY X2 7L LEHRE LT
BY, I EALRFERREMAAN S D ZEROHIEE LT 3H0IcdH 5 (Besser
2015) . NROHFHPIZE) T LD, CBE b¥EHF ANV & D OHER L AERBDEIR
ZRETH7 IR —FTHYH, HREFEZOY 7V Z—2arD—2L L THRHALILNT

Er bz,

2 JEAE EFNTIESHARREDRIL /2 > TNDEZITNT, H—FF — ALK ER DD, I — 3 —BATHIEE L, TEERAEE L0 120 R oBEfrz 1

BT D) BNLRE DB X FThhH. ZOBZH1E, ZLOEEZERBETRAIINTND. ZOHIEZS K ST —1F — MY, 2012 F55320EL T
T IBERENC L SHALO RE LA BIEL 727 0y =7 oW EE 0, BIUTOHALHIE O FE LTSN, AU RIT O EOLZA R Y5
TRNED RfRZER LTS,

BB RO SR - A2 5 (2015) 1 —13F — B OB R 9" — ) — 18 — M A 5
(https://qaupdates.niad.ac.jp/2015/02/23/carnegieunit/) 2019 47 A 18 H& M
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2.1.418 FRARICE T I BREROER
AR TIE, INFTOERPHEENZEE R, BNFEEL BRI ORIEEIC
L7 2 RILCHMEDE T 2380, FEEDREBD, o DEHRET, —EKED
AXNUPEETELL W) T ERRET LY, EERT D,
F7z, & (1976) »MEHIT % X 9 ic, BRERL BRI AREEEL LTRRT 20T
%, THows THENSI ) 2D 2N EEEZIR T D, LT 575

frEZ AT 5.

2.2H BRERL ICT ERORMRE
ICT 252 LIk D, fERDODADFRLTFu s/ X T4 7TRRFEBL S THTE
Bipol: ZERHEBITE LRI D 2. HEERLOEDL) TORIE, BB DIlEE
SR VERDBRZ EEEIMG I L2 RET 57010, FEEZNZIUH LTI Y
FTVT4—DH LA EGIE L (il L, AfHEMERRZ TR TH 2 L Z3FHT
DEVoHEREZONS, L LADs, BMROBEBG THbI TV ICT %, #
W2 -ALE L), PHHEZHEBL LT 2y ZY AP ZEA LD Evo
ek, ZERRICHEUERE —ARE T 22T IcHveonTE ), BfERICHED
CHEHIZIRENTH 5. 22T, AfiTlE, HEEBGIERIHESOTICTBHVwLNT
WROWPIZOWT, Y AT LAOEREREN L ICT DIFHFEORMED 2 DDl » 6 EEL

7z,

2.2.1H1 Y AT LOBEERETORE
LHBY T, SEIERICTVHCLNTL 2D, HEHHERROGNZSHTE S
AT LR L e Z EDRENR E L TRER SN Tw 5, 2L 21, Richard et al.

(2017) 1%, BUEOHBBERBETHOLWON TV LY AT ADL LD, BB % Mz s
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DHALE T 25— % — X —BUHIERFEER DGR & v o 7368 Lt TR D, AR
BEMO—FAREZHNE LTS, HEFOREZHETCE TRV EERHL TV
%, HBC, BEBEGTHOCLN TS Y AT A, BB BEHRISE D &N 72 57—
FIIRINDD, FERROBEED L) BEWENGT— Y2 WT 2 DLV EVY
BURD3H % (Oliver 2016) . F7z, BUR, AEBRBICB T 2 HRSEEI TV 50T,
RAR— 2 DENFERE TR, BERTH S, s DR, #ERUDPEROBAMTH
STRRUICAEENZDDTHD, ICTOREZZITITEST, ME2ZH#ELIh, wOET
Licp Lo ZBEICBET 2 W2 T, HF D ICEFRERL »HRMEL Tk L5
SNTWw»3  (Peck2013) . Thbb, HRELDOELN ST, HEVRIL 722 2R
TIENTESICT DMAADTEHEIN TRV E W) ZEPHETH L LEZ NS,
WHWbe 77—V I ATAREHTIUL, FEHEOBRELZRT 22 LIZTRETH
%. L L, LMS (learning management system, ‘“FZEHEHS 27 2L) ¥ CMS  (course
management system, I—AFP AT L) FEDe 7—ZV IV AT LTI, a—APH
MOBUS LE#Z EL2HNE LTV Ed), #PED L) RREYERE L2, £D
£9 RIGEZITo 7k, a—ALEMENCHENT 2 2 L IIESED, FEBEMEALY:
HHEOHMN CHENT 2 2 LId# L\ (Watsoneral. 2015) . 7z, @i e 7—=v 7
AT LT, =Y —E7 A7V P 2ERL B IEBROEND, 20D, AT
LNICER S NI E T A7 v MERO R WhFH PR T 2 2 E 8L v & v ) FE D
bH5.
HEOERYCBIEZ RS 7eolc, BEBG THeoNTwaflat LTe R—F7
FVADBDH L, e R—F 7+ VA L, FEEPHBEBREZEL TERLZZLA—LF,
MmEDOEFY 2 BT ICEET A TH S, e =74V FZHVEZ LT, 22
ICEBE SN 2 RIS, FEHECHTO¥Y 2T E— L€, —DORHTIH

B A F a7 h2E2E 0T, BoBMZEZAR O 2RI Y, HOO¥X VO 2A%ES
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¥ $5ILT, HAEENAREEAEL L3RI TRS, e R—F 73V AT
&, BRI, Z20BEMEEEEASICRR, BATESNZ2ERT A2 E2HNELT
Vw2 (Garret2011) 728, HEHEREEED, BFEEPMZLEDLHICTERL) ko7
ODEBFBELEZD, AVFX 2759 a—AL L TR%L, FPHHERMORAE—L - A
T P CHEEBEORREF =y 7 L) TAREIEEI N LR,

P EDX Iz, HE RGO ICT DEANZIAE 2T, KEEEHEOHEER % Gl &

EBIETHEAHAIZEAIN TR WEIRDYH 5 L illbh 5,

2.2.218 ICT DERAAEDMRE

ICT DEEBE COMM %% Z 154, AT LCEARKBEZMZ 201Nz, 20
ZENEHT20E0HIHELH S, 2, e 7T—=V I DI AT LAZIEHLT, ¥
BELTAHY A4 vHMERAT L, HETIICHBEICD M8 2 K% Eid 2
F—ARZBZTCHIO, BHED e 7—=v 7Y AT LI2IE, Bhli%° PDF 7 — % OBELEFIZHN
Z, 74 ABERECHRIBERED M > T\ B, Bl A v T A VEMITIZ, 74 XTH
BHGRZ F =y 775, H50IEFHETRRTIN K- 2FLHIH 5 L) EZ I
L, FEAGERZ BRI LT, BETONEEZEICSME RS L) IcTiuL, ¥EED
LRLVDOEDIESDERWZ, BEOAOERMZZ I ENTESL, JOI LI, Wi
DR % X DICHHEICH E, FEFICL D FENRAF LV ZHICOTIEEL I LICDk
V5712259, —HT, NEEEVAOR¥EL T 201, 74 A&z i3
I, BlEMEOHR2 Y Ty YDOAZEE T 2HAL PRI HVERHLC, 2, Ih
THHEE, WHHEZETIT> TR ORH O —H2Hif T 5 2 LIo%h350b Link
WA, EDL S WARRZ BT 20003, ZHEMEE LAY, BEOANZHA2DXHL
(%2, ZOXIHIC, MEREZANE LT, FAUSATLZM)ELTH, EALKRE

Zfli) by, BERGtoRICE I AN LD L > THIRF SN 2T R 5, Liaw
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2T, YATLHGHNTMA, ICT DIFEMITEO T A v b, RN EHEOHEMIZHD
HIEIC R 5,

T, FREREVIMEEZEHET 22012, ICTIREDIIITEHINTVLEDES
I BERLENS, 29 LAEHEGNIEYS 7 5%\, Aslaneral.  (2011)  1F, FEE
FLEGTOBRED S, BEHE TCEDIICA =T VY —ADe 7=V I AT LTH
% Moodle 25EH ST\ 22, KED 7 ODEKOHE I L THESED #HEZ27-
7o, PEORE, TRTCOBAIEHHEMINOEROGEED 7 DITT AT LEIEHL TV
2\ 2 LR Moodle 13 FEICA 74 FHEEEICH W N, i3 BESEESAED 7290 1w
SNTOEhrol LR HENPIIL TS, 2D &) BRIUZHAROHEETE ¢ FkT
H5H., BEERICEDCEIED—D>TH %7 7 —D PSI (Personalized System of
Instruction, fEAIL#IR) H%EHATH RS TELAE (2007) &, HEAOKFEZET
PSIVEAINT I Ao RMEZ ST L, ZOFEE LT, HEBS T ICT 2Bl
BOEAINDZ T —ADS LI L2EHMLTw3, 2% ), HAOHEHE T, Hifiz
N=FY 27 %MBATEIETIHELTLE Y, RONABFL2HIIT L2012, £)
ICT ZBENHAANDE D E V) BRDBEAICINTELDTH S, LIeh>T, ICTD
PRBEREHCIN 2 C, 2N 2 HB B OBEMBIRAMIITTE ) 2 & v ) B b+

AT 2LENH D L BbND,

2.360 TIZIINY Y

2.3.118 RYIDTFIZILINY VETIVEBRBER
HEWREAD, FEHEDIMIZ TEL X)L oD»ZHEIL 729 2T, 7ur 7160
TERBETHHHMAD D ELT, TN IRH B, WbWBE NNy P \n)EE
&, AV I =L TOFEFICNT AL vy T4 TELTUEHASRS LI IT, AFEN

O 2 AT 2 TR, L LTEAINLZLADS L, Peck (2015) 1F, T¥8 L
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BEAERZRMET 2 &) ERPEGEO AR OERE 2 R T 0iiE, TY YN
MORHEZIEDL LTc b > E RPN TBH ), ZR2EIDONRTIINNy P THSHLETE
BLZDTH S,

Peck (2015) &, TF¥ oM Nw P Lk, Ny P2FITTHHEAD L OIEMEE Ny Y
ZIERT 2 DIl 7 TR EHHE, GHLE T 2 DIV S SR, AEOREILE I
DVTOEREASLICT I T %G8 17 )y IR 797149 7 ATH
) LEHELTVS, I6lL, TNy DIE, a—APE LD /NS LR E
FOHEZERZRL, ZOBTREICEL 7022 EILIE 20T, HEHKMIZ,
DM TETCVLZ00E2MEL CTHRBEOBELZYE LD, FEEEY &M, FHiEIC
BOMDPENT0E20E2HE LD T2Eo0 ks Lff2EE . DEDX I,
Peck (2013 52015) &, #ROHELFEL2 7 LZHBLT, T INNy POROBIEN
7 TRENE 2 BRERIICER R L 7223, 29 L - WTREM: % RO BE Fol -~ L 227813 52
RN 2N
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¥, mHEAHETIEEBLZHATO25DE L =TV Ny P LIRS, 2Dl L 21
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F—T Ny PORBEA X —CE2K2-4 107 T. RIOEMICRENTVWE LI, 21—
P—RZHER A Y 74 VFE, FIVvT A7 0o kI TP EMEZELT, A X
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BICT B0, F—T v Ny S OBMTH 2.
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2019 4£ 7 H 18 HZIH,

2.3.3® TIZIINY Y DEFE

FTEINNNy DICBETAMER T e Y 2 7 FOIERILL 2D, EEREP K12, 4E
FENWTOENDER 2 Y — P T 5##kTdh 5 HASTAC (Humanities, Arts, Science
and Technology Alliance and Collaboratory, '~A 2% v 7, &gite) 25, v h—%—t
MOSEZZITT, TNy PRITT DL AT LR Z 0 EIEH L RICBIT 2K
HRL 7 Bk 4> 952 TBadges for Lifelong Learning initiative; % 1% U 72 2011 ££225 TH 3,
ZDERITIE, TNETOEEIE S TR (seat-time) RN 8E2 D A% Gk
T 27T AL DREDH %D 2 J0AEAEHE (credentials) %, 3Zi#H D ZNZ N2 T
E2X LoD RS ERTE ZMEMBNELEZ, V2 AXVEEALHELL
SEVEV)BRDBH -7, NEDRER, 2012FD3 HIZ30 DT Iy P AT
LOBFE 7R =7 FE 10D 7T a2 7 PRI 1% (Grant2012) . Y AT LD
B 7my =7 b EL T, A—FF— X1 v R¥EHDEIFE L 72 Computer Science Student
Network (CS2N) &9, AVE 21— P A LTV RAEERIENTEIHE S 0 s 7 L%

KEELEE 702 = 7 F 93, HEREEORBEFSE D 7= 0 DB & L THIFE L 7 Who Built
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America? & EN S, 5, TOMETuY =7 Frodicit, 4 VT4 T REDTE
L, BI%EZII730 D AT L%Z2HFEL, TNy P AT LINEGETXXEEED
FHYA VIEHIZ £ L &7 TDESIGN PROJECT DOCUMENATION PROJECT

(http://dpdproject.info/) bEFNT W2, ZDOevyh—Y—HMEIc k2K 70y =7 k

ZHELT, TNy PIHT 5% OEREFH EREFEHNBE LN, 0BT
WO HAZEEZT, BMECTIESRET I NNy DItBiT 570y =7 FBEHINT

W5,

2.46 TIFIVINY I DOEFE L FRE
2.4.118 TIZIINY I DOTERE & ERERE
Peck (2015) &, BT DY RLELTONRNYy T AL avic, HE7w 77 L TOHE
HEOFEE L THMEEREGL I LN TEIEEEZ T VI P TH D LERDIT
7. L2L, 2O ZDFTIINNRNy UMY, WD TY YNy POIER
EDEET S, & 2L, Chenget.al. (2018) ZT I NNy %, X T4 =y

TERENy Y, BNy Y, BNy PO 4EICaEL (F2-3) .
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YNy Y EREREZTLILE | TOINARA—V+ARR/ A | T—=N~Da Iy F AV b

X L DA EHOCMEZE RS 5,

BNy HEBEOWHZAMI | TOINA X =P +HH/ A | T—N~Da Iy P AV

TAHMTANALE | XLolfl+Zz ooy | EHOHINEEZED S, K
% T =7 +4 =7 T 7 4 — RNy 7 25t
5.
BNy v BT 79 b7 — | TOINMA A=Y +HGER/ A | T—~DaIy P AV b
riavyrvyer | ILVOHM+Zzofbo 2y | LECHINEEZED S, B
AV AT A T = +F =T U+ T 7 4 — KXy 7 %
Ui T5, FEHOEMIza v
tr—§ 5, FREDFEE
ZhEEd %
¥Chengetral. (2018) O Table 1 % KEFHFRH L 7.

I DOHRX Yy TA =N P ThHb, Frxri4—v P, AXILVPAROELSZ N
RELEDBDTERL, e 7T—=v IV A b urfv332tparvyryyilET 2
T LA, RMENRL—F—ICHIRET 2TEIR L o8 Ao 5 ZEEE LR S
N5, ZOYA7TDNy P, BICK-R2ATOEEFTRAIN, FEbICAHOEEL
DI, JEENC CEEEZ DI L HINTIEHN I N2 56035\,

2OHDBERE Ny P THD, THRAFAVPAGEROAZNRIIN Yy P 2ZET LD
DTH DD, FEARNGERIZMOB TiEEZ PDFLL DD ELEDL LR VLD TH 5,

SOHWEW NNy P Th D, ZOMBEDO Ny DI, =T VEBUKICHEILL Tw5 2k
T, badgr 25#HE T3 TV F NNy PDER—F LY A + BackPack %%l U C, LinkedIn,
Twitter, Facebook D%k 77 v b 74— %L TBE~HLEGELR DD ZET.

AOHDBBEZ Ny PTH D, THUIEK NNy DI, FEREY~ND T 4 — FNy 7R
—F 74V FNDY) v IR FEOEIEFREMA T bDTH B, EKIAEHICMA T, ¥H

BT 2Bz KD, ROFTBFEFZZL7ODT 4 — NNy I 25D LT, 21—
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—DHFVEXET LD T Iy POERBEZTEHT S L) RICKEH 2. 20
DNy D, Ny P74 a v ilEBERY 2 B0 HKRAEM2MT 5 2 L8 TE S
72, Ry JDTIINNy PET IR GIEVEEONS,

DEDEIIT, TEIAMNY P EESTH, Ry TDETALITTIERL, IEFEhR
Meonliz LTwsd e Zebns, EEOHMFHICHZI L THA TS, Oliver
(2016) 1¥, MOOC ZIZL D ETB 19 DAY IA VEBRT Iy 87 A —LDFHTT 5T
Iy R TREFED > T AR Z A L 7 & 25, HROE TRED PDF IS E 7%
WH D%, 21 DB TIE L WFRZIHIEL WEEREZFf > 72 b D3 v LR L Tw
2. %7, FABRAXNVDETZRELTCOE02RATAHS L, LBARE R TN
S HMED X 9 BHMEICE ZDNE £ > NS (, BROFERLEZNRLE LIHD
DI BIRZ R L T 3,

Cheng et. al. (2018) O 4 DT ¥ )L 3y ¥ Oliver (2016) , Hickey & Willis
(2017) DIFEMRRICASND X IHIT, TPINNY PIFRy 7 DIFHE T LI H

M4 Rz H 25 2 Lbrs,

2.4.218 TIFIINY DL B

FOYINNy CEBERSGTIHHT 5 2 LI EE 54T, HAbFE ST
%, Frlo, MIERE L THEMEINTLIDE, TYFLAy CEAFRNCERED T 2 FB
ELTHW2EATHS (Resnic 2012) . NI AL Z L D THEEPHME LTT
CHINNy P REETHIE2ZEFICHM TSI LT, FEAREZER LY, HbH v
FINEZER L 720 E v, FONORBENLERD O ZHEEOHZRS ST TL £,
Wy PRIESE 2 2 LICEAMEIETL £ 9 AL H 3 L v ) MERBERHSAT»
% (Elkordy 2016 5 Resnic 2012 ; Rughinis 2013) . 7z & 2%, b & LPFNITHOER%

Fio T aEEFENPS L TAHAL L, a—RAICAK TSI L TIERLLE LTy U2ER{T
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ELLVHT L, MDA vy T4 7ICR6BVEI A, YUOORED &M %R
5N, BEICIN TV EVIRTICRD, DA TEREETIETL ) BN H
2. W, ROBROPEHEEZICLE ST, TEELLTONY PRERT7-0ICE 7
ne AZBEICED S 2 Licn D, FERORHNEMIEICAI ¥ Sy 72l TLE
IHREED B 5. ZOIFENEIE D RN 5 L, WICHNFRINEIED I T o TL
IRmE, TY&7 T AL (1999) 1%, FEICTESE RRWEIES) 2T LD
R THDEHMEL7. 29 LRERZHE 2, Abramovich (2016) (&, /¥y UH3%
DEREVDWTE ST, Higs JEEL L TEREICZIMonTL £ &, RNENRE
VD ffiifiiz ik L Th 6 2 5 & 9 BNFENABED T 2RI 2 2 LHL S 5570
i, BE7R T 75 ENy PORRETRES TYA VT 508D 2 LHEHL TV,

CITHETREZAZDIR, HHORRE > TwEDIE, SFRNEIED ) 2k d 2 2
BRLEL Ny PREALLT —ATH S, Peck (2013) BERIT 2 L1, TN
v Pk, FUHHENEIED T 2 R 2T OBETE R, 2 TEARL, TYIAANYY
&, 2 —RAOYE BEECLIHEENE, SRICIET 2 2 & 2B R E ORI MRE X
N7 R HEEROFETH D, FHEREP 7T n L A LEBCBEEM T s bnE LTD
HHLREIN TS,

MzfRET2 2 LZHNET2DICL>T, TNy VS I EDRRIZHR
BHEEZOND, 7ok ZIF, Carey & Stefaniak  (2018) &, #M~Dw 74 L% S
IR L TRESNE ANy P LD, AFUVERICHLTEZ SN 5Ny P DOTHNRNT
HHIERERML TV, £/, Abramovich (2013) (%, R ZHED/NNy U9, B2
S 4 TOEES T ORIEEKIFTZ LRSI, FICEFRBRBANOSNIN L TS
INBNy PORENZMEZIERH L T2, FEEBANOSH LTI 5y
PEESERLEDS EVRoT, FERTF—RVAREELDITTIE R, ¥, 29

Ly 21%, 2% VEE L EBENCBIRD A R o, SRR EIES T 28T 3 b0
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ELTEBEICZIMONTLEI LI TAY Y PEEHL TV, 2o OFREZ I
FA, AVALI 2L aFATEAF =13, NP LA ¥ 2T L0FGHR BT,
BIGEINOSHNIN L TRET 5 Ny P26 L, AXVERICHLTRET2 Ny 2
BOITRELEFEL TS, 7, Chengetal. (2018) 1, BNy D LI 7%, N
YIWEE R =7 4 VA ZMOT RO T YNy O DB e REME 2 A L 72
7EEd v LW BIRZIEM L Tw 5, 512, Ny DI HELER DL & LT
e HblIEP R E v fEiib H 5 (Oliver 20165 Hickey & Willis

2017) .

2.4.318 TIZIINY STHRDRE

Ry IDTFTIINNy PETNVE, BETDSVYERLVDIEE LTONYy T A4 a vy
RS MBS 5 2 £ T, PEEOFNICHET 2 BELERE2RRT 2 HEZREL
T3, ZOXRYIDOTIINNy PETIESIHT 5 2 LT, RIHFENEIFED 1T %2 Al
927200 CTh, MEBREDHROVLEBRZAIE & SICFHELL, HHOHZ UG5
TAREBIFFTE S, LA, TOINMNY BB TLERY IJDTIF NNy P E
FNANDEI) %, FER=F 74 VA LMOT Ny PEIETOTIER L, AFNEIED T
ZRTDOELTHOHOSNTWLHIR  (Chengeral. 2018) 23H %, iy, Ry 7DT
TINNy PETNVAL, BRARFEICET 2l Ny VIS E 5 2 LT, HBZE
W2 ERH 2L wIEY V- BV F v —%R L7 (Peck2013; 2015) 2%, HAKIHK
BTYINNy POFERFIEZRL TR, INETOT I NNy O 2GR L FHEK
WETYH, ZOBE RO FEREBLZHEE OGP E 702 A 2 5kl L7z b Dl
H% (2t Z1F, Garmateral 2014 ; Wardrip et al. 2014 ;  Abramovich et al. 2013) 2%,

BB COFERLZHE AT, TNy P2GNIENT 20D FEZREL LD
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FRMZ S 20, ZRS DR TIE, Ny PICEHLEHE T DR, D E Lo
B 7c DD EN) TEICHFREIN TR,

Hickey & Willis  (2017) 1%, HASTAC ICFRIRE 7230 D70y =7 MRS N7
CYNNY P OMEREE P L KR, =7 Ny PORKICE W GEHLOM 51X, T
(optional) TH57:0, IZEAED NNy DTl I T o7 2 2L T
W3, E7, TuYx b OEMHMEANHEWND 27072 25, Ny PICHHLZRIC
MESN TV e LT, FERELDL M2 AEH HEEINER LG & LT 59Ut &
WHABHLHPLTELL TV FEEZRE L T1E, IN6DI Lhn, HEFTRIC
HOLK TNy PO Z LR T27-0121%, Mo2DEHPBLETHEL EEZ LN
2. RICV A= P AEREZ Ny DI U, BRERCHEI SNy DI 508, ]
EWDARY PASM L7 EDIIEESR e 7—=V I A\DT 72 A1 7 %&/Ny DI
R, ZUFFEEZIEHT 22T OBEBEFRICEISC ANy P LR 5, BEORBER
WWHDL T IRy PRIEHT R % hvid, BERERICEIOTTY I AN
v CRAMTIERT 3 720121F, M2 NRICTFCIANY S2ETT 20, EALIHLZ

M 202 Vo7 2 L2 T ICHETT 2R ERH 5 EEZ NS,

2.4.418 HRRE
NS DEITIHAOBIRE R E 2, TEHEERIENT 2 XX VEBORELIT) 72
i, 9TV PERERTIUIAEND ) L) e 2IFEERE & UCERGE L 2,
FTOINNy PORMEERGRET 288 E LT, A YA P77 aFVTHA v OY)

HECH AHBEOR LML, WD 3 >D08E (8K 2005) #FHTAI LI,
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2.580 E2EDFLED
ARETIE, BERERL TNy DI 20T ZMEIL 72, BTORRELT
DNy T7AAVFEER—F 73 VA ZMET 2L 0I Ry TDTII NNy PET IV
#2722 LT, HREBPEATIAXNVEBOREZMGETE L2 LBbh o k.
L Lads, BRI, MzRRELTTYIANy PEFITTIUL X 0, % HESER
DR E L THBES RIUL X 0 b v ) THA v ORI S it SN TR 6 T, FEET

ROV VBRZRRM L7, ZhonBlRz2HE 2, "TERERIEAT 2 A X VERD

|

RIEZ1T) 720lciE, £ TP INNy PIEHTIUIEND) L) e 2 RO

AE L COREL 7.
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E3IE MHROAER
3.18i ¥ETY1 VK (EDR)

ATl MO ERE LTHEET YA V% (EDR) ZERHL, FEHIERIHE
HL T2 HEBOMERIRZM LT, AN ZIRET 2203 LT3,
ARETIE EDR DR E 7R 220X 5, £/, D7 4 — IV FELT, FEPRG
EHHIC D o T B BEARKANIGEIEEA VA R 5 7> a FILFHA > (ID #FE) 12O

TR, RO IR L 7 02 22 OWTELT,

3.1.118 EDR & (& faIh
EDR & &, EBBOBEBRLGZMIAED 74—V FEL, AT =7 RV —LHHEL 506,
Z OB Z B MR T 2 L FR I, RN EE2E L T, i OB W I
DHRZRRS 2 L2 O I TRANLIKTH 5. McKenney & Reeves (2019) 1%, EDR ZX

DEIITERL TS,

B T AL, TR TRERE L BB DIHREIZ A T 5 AR 28 D 8 L B 55
S E BT, MDANHG DD ADEA L S DD # 7S Z & #HHEIC T3 Han
HIBEEZ A M T, 21T, C I L DIgHn il B D 7 o e # F2HE T 3 A D
—ODI P INTH S EEHKT S EDTES, DT =)L & Fihit, BIFEMIED MM
GEBICIREL TED, 22RO D TR, HETVA L, B
1212, ETOHIIZHE D 5 325, PHanklFE & ERED HH 7 [AFFICIEIE T 5 & 12, Frg
I T 5 & Zik I T3 (Philips & Dolle 2006),

HE 71 IR, Lagemann (2002) D3ER Al s GR L 72 & DZ LB TDIC
B #2150, L 230 T, HEFEBEIZBHED B 301D R F EAH T S & ICB0#

FFo T3, R SH#I2, WAL S & EEH b D] ([EFHL T SSHEE LD
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) THEIN, 21T, MOBFEE b PEMEE IS hS (HH0 7L
SF=2 g, Ehian X, WD D T — 2 2 v 7, —EDIEF AL TS
IADER)., PROEEPAFAD#HES, > 74> DFEEFRE, FODHEE 5150
DX FXFLWHD AR AT 3 AT T, HETHT ANE I EMS 115, 2D
728, C DI TIZF/ G 57k BT E E DRI 115, [BF2EDFRE AN Z 2 T
EFSE T T E LIS, BIFLRBEEDOEM L > X T4 DINHDBLEE T 5
DIZ, LIZUIZZR G b HEE e 5. FREFI R DI Tlt, H i 15Dk
THIEED B 0131 > 5 E 2 —DL F LB I 81T 5 (Brewer 2000). DI
HIZEL 1 (DFARTRD AR & 0 T SFHE) 12, FEHZ DRI T TEMS 1.5 85121

MI 3 EFERIINT S (McKenney & Reeves 2019, P6).

EDR tFfkD 7 7u—FL LT, 7% V% (Barker 2018) 7 %4 v Fif (Brown
1992) 3ZEF65N%,. ZhoD77u—F L EDR DR L 7rR AITIE LA EELIEE RV
23, TF9A U%E) LW REED, ta—<v - 4 V¥ —7 2 — ARG DM DF4i5y B
THIFHIN TV DT, HE (educational) DIHF TEy 21T, TEDRy LWL C
5% (McKenney & Reeves 2019), FEEEOHHBI 2 MRIWIZE2 1T, Z ORTEMR & B
A B E FHIRFIGER T2 7 7 —F L LT, 794 YIRS TV A v HEESE, S EF
RUEFRDS S 2 B3, McKenney & Reeves (2019)1ffit\ >, AL TIZ EDR ZH\V5 2 L LT 5,

EDR DR E LT, ZDOXRHEP &AM A DM T 2R STHRE 5N

(McKenney & Reeves 2019). ¥ 3, EDR 2R E L T3 DL, —AKOPliam S HYS
% &) RTINS, ZNEDEBD ORATHLwW X THL EVW) T ETHS, DL

DDA SIS § B 7812 1E, Z OfFHEM P42 E Y 2 7201, BIVIIZETIECEH

SRR IR Y ML, BLEO A E T AT DR AR LT DR OB TH L. RAEEOS I TIIBSN ST, SHREN
DRFRIRIRBUC LD 7ER A B IS5 ICET LT 22 LERTHHEIRBMITLE, HESIEICHWT, ZLTHIZD 72 A RRIEEI O RO
CEENLRIME T D L2 T NETHOHEV IR TIE Sz (Fafi 2007).
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TR Tk, Wi 2 i AG bR RAMATIE &5\, EWITZECURIIE, bz
MRS, AITIITE S ORIEAN R TEZ R T 2 08035 %5, 7272, 2 2 CRo AL
1, ZUMEPHERTELLLTYH, BT LOHEBGIELTH I ENTELHRL B> T
WB LIRS RV, 2070, TADRERD L ) B OMERIIELE Z ) D ITD20uTD
5L (Reflection) & %% (Discussion) Z IR %4%53% %, EDR Tl%, —D 0 & DD
YT 2R DR 2 fiA L, HEHRGOMERRICE A2 E LD L%
HIY. L7h> T, EDR FENIIFUHESLEINIZETE & F L VDA TFIETIE RS,
AR ZE &9 72O D Jiikiw (Methodology) TH % EHEZ 54T 5% (McKenney 2019).
2OHIE, WFEO—BALICNT 2827 ChH %, EDR &, FEROEBLHAICET 5HE
BREWIECH S 2 & o 72 AIRDS, BEBGOFERRCERREZ T T 2bD L 4>
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L7RULPREICERI L 72 £ 2I, ) Tl kvdg L w) k9%, URISISL 7z %
HIERZ PRt 2 224 % EOREHEBE L T 5528, EDR O—{LORE LD TH B,
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FRIE 11 75 P O SCIRD S IR 22 i i 5B E & s, FEDTY A VFEAIE LT
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3.1.218 EDR ORREZ7AOEAR
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McKenney & Reeves  (2019) 2325 T % 734 VDO — V% 70 A 2K 3- 1 1T/
T, THA VRO L %% a2, GETYA v, FHED3D>THS, THD 7
T — AT, HERO7 4 —)L PSR SEERE 2 C T, B oMTELE %> T30,
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Th 5.
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6 ADDIE € 7L BE 70w A% ahr - 3G - BIFE - FEHE - Sl 5 D D BRI £
EDETIL

7 A= —D3O>DERM BEERGHC Dl > THINC AR T RE Z L 2 HEE - FFli - /D
3DICFLDHLIDET I

8 TOTE & 7L HEIFEDT— L EHIEL GEDRHCHICT —VICEL 2 E)
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SHIEL oo T o, TNTIR, ZFEORADR—EKEDAF VL 2EGT S L
EETET, WENMRMET A HEOHEZ IR TERVL L VI FER Do, Fh, TD
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