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Abstract- It is vital to understand user experiences when designing an information
environment. However, it is not easy to determine the internal experiences of the user, and new
support tools and related skills are required to learn about user activities and psychological
changes. For this purpose, we developed a prototype of a user-experience collection support tool
on the basis of ESM (Experience Sampling Method) to support user-experience design. On the
basis of field research, we have clarified the benefits and characteristics of interplay in ESM
between the user-experience collection support tool, the observer, and the survey target.

In this paper, previous research methods of surveying user experiences were divided into
“before experience,” “during experience,” “after experience,” and “over time experience” on the
time axis. Then, they were divided further according to the research subject, i.e., the researcher
or the consumer, and the respective survey methods were described and analyzed. In addition,
we examined the benefits and issues surrounding the respective methods. In this paper, among
previous survey methods, we concentrated on ESM, which has been supported by
communications technologies and applied recently in various research fields, and examined
research related to ESM that uses mobile communications technologies. On the basis of these
researches, we observed that ESM has many benefits. However, many reports from the survey
using the new equipment do not provide discussions from the viewpoint of support tools,
observers, and reciprocal actions of observers and those surveyed. The characteristic of this
survey method is that untrained ordinary people are allowed to participate in the design process
(survey phase), and it is necessary to resolve personal issues resulting from a lack of survey
experience (such as external pressure in the survey and described content and expression). By
researching the survey environment from the viewpoint of not only the survey support tool but
also the reciprocal actions between observer and those surveyed, it is possible to change the
overall nature of the survey. Thus, we have developed mobile AP3, an ESM support system that
uses a smartphone. mobile AP3 uses various media to record, store, and share experiences. We
aim to use mobile AP3 in a field survey and clarify the characteristics of the relationships
between observers and those surveyed as well as conduct and report on the three basic research
areas.

First, using mobile AP3, the observer is asked to locate two environments, known and
unknown, to be surveyed. A survey is conducted in which experiences at that time are reported
and the quantity and quality of the reported articles are analyzed. Between the two
environments, there was a change in the usage state of the media and the observer’s attitude to
observation. In the unknown environment, photographic records decreased compared to the
known situation, and there existed a strong trend among the photographs of people taken from
afar and those of things. Thus, we assumed that people are conscious of maintaining a social
distance from others in the unknown environment. It is assumed that the ESM survey will
traverse between both known and unknown situations. In addition, it is considered that certain
innovation is required in terms of developing methods of analyzing data, instructing observers,
and creating a survey tool that protects confidentiality.

Next, the observer conducted a field survey using mobile AP3 within two observation
situations: when the observer connects with the surrounding environment (environmental
observation) and when there is a large amount of interactive stimulation from the outside world,
such as human group activities (human activity observation). The characteristics of
“environmental observation” are such that the observer can adjust the observation distance
from the observation target by his own will as well as participate and move freely within the
environment, making it a participatory type of observation. On the other hand, in the case of
“human activity observation,” there is a larger observation distance between the observer and
the observation target; here observation takes place around the surrounding area of the
observation target. It is assumed that this is influenced by the trust relationship between the



observer and the observation target. The observing attitude of the observer is considered to be
limited by social standards of conduct and the psychological distance between people. Because
grasping the sense of distance (social context) between the observer and the observation target
is vital in understanding individual experiences, it is necessary to investigate a method of
recording social context.

Finally, the methods proposed in this paper not only sought to record the stimuli of new
experiences from survey targets in diverse environments but also placed importance on the fact
that, by using mobile AP3, the manner of observation could change. Furthermore, we evaluated
how the quality and volume of recorded content has changed and examined changes in the
recorded content itself as a result of combining multiple media of mobile AP3. Because it is also
possible to describe the survey targets in detail using characters and others, rather than only
obtaining a total description from photographs, the results showed that by combining media
both the quantity and quality of recorded content is improved. In particular, because
surrounding observation such as “human activity observation” uses a combination of media,
neutral descriptions of the survey target by the observer were proportionately lesser when using
individual media, and the discovery and questioning of issues based on curiosity increased.

By combining media, therefore, the focus moved from what the observer “understands” about
the survey target to questioning what they “don’t understand.” In other words, because there is
potential through combinations of media to discover and clarify issues in the observer, it is
considered to be a synergistic effect between the tool, observer, and observation target.

From the three previously mentioned basic research areas, it is observed that mobile AP3 has
definite benefits in ESM surveys. In addition, for ESM surveys, such as mobile AP3,
consideration of interplay between support tools, observer, and survey targets is particularly
important from the viewpoint of encouraging ordinary people to participate. We examined
methods of recording mnon-explicit background information, such as lifestyle context
(social/psychological), and methods of improving tools that consider frequently used media and
improving survey management, such as providing instruction to researchers. Our design
concept is partially based on these discoveries. It is hoped that by integrating design survey
skills into this system, it will become an effective “participatory design” method in which
ordinary people will participate.

Keywords: ESM, user experience design, mobile AP3 system, Participatory design
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BEOT A 1T, HIECHBIR EORMEEZRISE D 2 EBANETH H(8]. R
ROTHFA T, RIS O EAMLAZTII S T2 2 &, &2 WITREOFFSEWME (ff
D) AEMA S CTE . Fig, TERBOIRIICHED, H0oT XOTFT VA 3
e, ANMLTH e Eomz AOEBEEICEN -5 T 1 a3 L7-[9].

TEREAINTOMER & KRALIZE D, FRESREANOA 2T 7 v a VIZlb s iEIET ¥
A VOEBELGREL 72> T 7. Donald A. Norman I —F LR E & W O a2 08
L, NHEB DA 2T 7 a v OBEES ZHVZ[10]. £72, AFHLOTH A v
Tak AL, THA T, HWR LY, RMLBEE R PO A E I IS0
(International Organization for Standardization) 13407 & L C 1999 (2l E S 7=,
FIZ 2010 4F1213 1S09241-210 & L CE snfz[11]. mHlE, =—V&EHET 57 A
»DORFZENE 2 T & 7.

HERHENIC X2 DN FRy N = P —EAREBHIIHZE L2 LICL-TC, =R
DTHFA BT A L OMBED 122785 T&EZ, P—ERAT A OFRERR E ADA
BT a BT, BEAEREOIERZT T, ALmELDOAI 2
=hr—vay, BIHEOIXFETIERLEI > ELTWD[10]. 2 hoTH A L)
BROT A L ORBAEFAT L2 ZEEIL, T4 ORI WEN 2 b O R b
DANETHZ L ZRB LD THD. FRZ, T NOTHFA FENCT 2 FEHT DL
7, Bna—HYo I/ ARV REEBTHZ LICEADNEINLD LI IT/RoTz.
DX =PI ARY U AT YA L, B —E R 2R AT SR T
2—WPIZEZ DIMEH 2K T VA T2 THY, BRI —EREHETH1EED
R TRICALE ST DD TA TH H[11].

=PI ZARY T AT A 0, 22— RERER L ATECR M Y e A2 EHE LT
W5, D7, 2—VFORERIIHT AR ENE AT H LXK, THA T =
T ADHPIBEFE B W TCIHEFICEETHD. LrL, 2—P 27 2AY = AFH A (3T,
FHA BRI TRLDEE, 2%0a L Ea— 2P A 2 R EOSFIT G BRATE
<N2l, L mEBEzE T2 0ERHD. B, ZOTHA 07 ek R X, HEEE
FREETHDTIEARL, BINRTY A oD L 9 IZ—OETFEECHEFERILEO AT A
AR RIBINT DI EBBEEINTWD., SHERERENSINT HH TR b EERZ
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ED 1O, —ROEFENEEOEFTRBI L TLE > RE EF{REHTED2 L
ThHD.
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2.2 A—HIHAR)IVATH AU THWLONEFAEFED
BLIRE

221 A—HYIHRRNYIVRATHAVICEAHLIABEDHE

HMtE T, 2P ANV 2 2DMiEZ SO LT A U REEHEINDL LIS
2o TCEIZ. ZDHITE, 2—FOFIARWTEB O CARZ D Z & NFFICEETH 5.
=W EHD OOk 7p 22— A (user research) 1%, HHIZALE Tl ks
BT DMLERS S, 2 —VREE, THHEOHEETAELOHEL X, BUUTIX
VTR 2TRAE—Fy M= RAOHBICBN T2 —FREIIZH I TN D
BlzIX, B, A2 a2 — BT mE 20 HW 22—V ) T 4 iE, b
HUNTHEAR & T A L L Rl TE £ 5 [13].

THA O ERIET, Hax2a—VPREDOL ) RIGEHTHWYEDL I DH, H
BT TR ZZATND PR EZRE - o752 &1, =2—FRa—Fo04E (5H)
PR D7D AR A R TH H[14].

2—YREEZITIEE, BT — L cEbE Tl R Hika @RS 20BN H 5. £
DIz, 22—V OIEEEZT A IZH Y AT 72D Ik 72 F1ED 3= L7=. Donald A.
Norman NEE L a—F /7 2R tWwHartvF ML, a—F0ERE
HIREICIE S 2 FIEOBEEHEZ B DOEM LTV A, IT OH CTIERS b a—F =
ANRY T AL LTLLHbND L2 AL o2, BIETIHE2—Y =7 2 = O
2, THHREREOMMAME & EXW 5 9 X CHEERKZEZ - LR#EINDI12VWizoT
W5 [15].

a—WRE L EET D0, = —VFOEELZW AL L CHEET 5D TR, AMRED
EOREFRELTNDION, EOLIRIEEBATHNDINGRE, 2—F - —E 2 &
HOBRMEEZRERINC TEIZ A 5 2 & T, BEBROT A ATH R RDAFAEEIC
4. =Pz 2R = ZAFYPAL DT ut AT T 4 —)L R SR e A
EEDAND Z EITRLS D BITONTVWDED, ZNLOHLWT T a—FOFT A 2
B EROFFERCEA L L COMNLOMLEMERE £ > TV A [11].
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222 A—HIHAR)IVAFREBETH-HDREEDFiE

A=Yy ZAXRY T ZAOREFEL, SEIERHEREROR/MHD. Roto B
PR 2 S DA e 2 L7z (16l 24, RRBRoORE 2 R shicih - T, #RERAT,
TRERT, RRERIESE, REEREZICMEL, ¥, what (A21C%) , how (&9 LT) Z#he L
TRBREZMIRL T (R210L0) . ARIS HICHED EREMESL L 2—Hisy
T, MEROREFIEDO AR L (E210T) .

# 2.1 REROSFE L FAETK

UX When | #RERAT RBR TR E % TRER TR
Before During After Over time
experience experience experience experience
What | PR IR R R T — FORER | BRIORER
Anticipated Momentary Episodic UX Cumulative UX
UX UX
How REAEBGBT S | BBRELTWD | HHIKRERONA BR & 2l R &
Imagining Experiencing Reflecting on [E1R5 e )
experience an experience Recollecting
multiple periods
of use
. SCHRFRAE
gk . Literature review
Observation
PE T HEH A EEa—
Interview
7=k
Questionnaire
HEEE : 2—F B 1K §47 )ik
O ESM Diary

(Self-Report)

1) AEFEIFAEEEEDESE
TETFEROSLFIC LY, HEFEITELR D, HETERIHEE B OBREITIE, BigE,
SERRAYE, AV A Ea—1E, T — b5,

BEBRPOREEL HRE

BIELEIIRBRP OMELHET D FIETH S, BIEELIL, BEAEO LS RARRIR
T, BB DBIENREDITARIEI A EER AL Z LI - T, REZ ST D
ZENTEDL 1 DOWEIETH D14, 17]. BIFIEIL, KBITDHELTICRD.
O HAR#EIZE(natural observation)

HARMIBIEIEIL, IBRFICTHT L2 L2 TE LT, AMOITEIZ B RO

TTHYDOEFICHET L HETHD.
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@ %5859 (participant observation)
S HBIEET, HET AEDBIENGOERICSM LN GBIET 5 HIETHD.

@ FEBa#l g% (experimental observation)
FERBIEEIL, FFEDITHNZ2 BRI D OB R 28R T 572 L, gD
HEIZIG U THFERI SR 2 & 0 £ RA K L TSR 2B 27 0 HiETH 5.

RBRERF-IRBREROPER XMARE (055 1—TFo7—h
PEBRIELTR £ 72 IR OFATRIE, STk E, A v 2 Ba— , TV —FERD D,
IO DFFHBEILEITLLTICHAT 5.

OXERAE %

SCHRFAAS ALY, BRSCeME T — X DB EIERT 27200 1 >OfEETH H[18].
B0 B HFFER BRI BE T A iaB 0TI e O R4 2 L, S THIE- e im IS L,
KRB ORFR O HAR A JLIET 5 Z LN TE 5 [18].

@A BE 1—

AU FEa—iF Tk 700 TSRk ELMEns19]. 2o FEIEm
(face-to-face) XfEFHIZ LY, AEENHEENOT —FHWNEL TN, A1 FE2—T
1%, ABEDPHREICHE L CSEIERI L 2INRTOREELET D, MRE & HfR
THAFEa—IE, BELLLICEIMEbhD. BIRLA Y a—ElAGbETH
WHZEIZE ST, WESNDT —XOENS & RSN 5.

@7 47—k

T — M, BRI E o THEBRE IR S oA ik Th B 17 £, =—
PO SR E R ET A N ERITERES DT, BEDO NIk L T—EDERM
R CEREZR, TORZEZLE - 5T 5 Z LIk - T, MBI OEHRE T
THL TV &) b — R R IEFHRINE DO FB TH 5[20].

2) REFULL—FBEHDES (BEHE)
HETEEN 2=V OHEE, BOCWEOTE L2 bdD. X4 7 U —ik, R
i (ESM) Z2ERH 5.

BRBREZFIIBBRROATE . F4T7)—%

Z—PRANERER L2 EZ E IR L T ULIXS K LERICHW DAL, 147
U—iEnd 521]. ZoFEE, 2—FIcEAORMECHRFELACHRELTHEL O &
ETh D, KT EROHRFICET 2 E AR (FIZERYFLEE : Retrospective Memory) (2
EOE, - OTERRE L RFRII T CE D RErH 5. £ 2o —F DT
B OB (TR 7 N H — U 3 LT & B[22, 23].

11
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FROSTEFAAL, (¥ a—, Trr—h, A7V EOREFIET, REBROE
% FE T RERZ ATV, BHERREBICIKRT LTEREETh S, L, RBIIEMETH Y,
Bea RERICEASINTLE Y 2o, REBRICEEE 2 5 B[R 2 R 208 L 72 % I
HTZ T LV, FREORY REANC LY 7 — % OFEESZ L HENME T T 2Hh A H
L7120, MEFIELZERALLERDR E LU TOMEREBET 5 0ENH 5 [24-26].

a. NHIZB7ORBREAR L, TNEMEICHECEETLIZENEFETHD. £,
T U= ERA A E AT, BRI TTRVERER A RIS EMEICHEELT 5 2
L. oF 0, BBoOBhTo [—Bo T X 8 BT8) 2 EHRINTR
WTERRZ 2 B SNICFR A T2 2 & BN HBRRWEDORENFAET 5.

b, = —HFREWH L2EZICIE, FEEO M (Veridicality) < 585 %

(Completeness) DOffEREN 72 <, KiEM: (Replication) [N (Reliability) (2
RUF DHEIDAFIET H.

c. NS U F 2 =T — MIEET HE, wEoGmA2 AR5 [Bl5mHE
Bl IS TWD. L TBGHEEK 13, 2=V ORLIBDO/ A T AL ABIN
AT LAREND L. o, BIGORRSC—F 27 A = A2 EMICHET
D2 EDRRNEERT- D, [HFROMBRIZBWTESR, £H, FHEAZEOMENELD.

FARARLIRIC RS WA FIEIZIE, B0 X5 2 E R H 5. Lo —HF o7 A
V2 APEFEEBRFL, TUOOREEZMIMENSDH. O, Ko —4F
DG, =P RN TV Z A MRS E KR L 7o 4% A i T & % Experience
Sampling Method (RBRfiHE, LLTFIX ESM SH59) & W) FREIEICER L.

BB oiREE: ESM

ESM (% Csikszentmihalyi 2388 L72.LBEEFEOFHE TIETH 5[27]. ESM 1 AD1T4
ROVEERNFE 2 IIN A 72 DA A B G T2 FETH D, ROHEIZ ESM O 4 3
T 5.

12
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2.3 Experience Sampling Method (#2E&# H ;%)

2.3.1 ESM 0=

T — FRESA VA kD, B RAREORBEELLY ET5H0ThH
DN, HEIEEOERRIEGFT DB REL, VT AE A AL IEMBEEICRITSD &EZ AN
HD. THITKL, FRARIRNTADRBR L WD Z 2B TEOE T 572012
&, ATEE ORB T O DBUERRICIR NS T 57 7 a —F BB D, FRHZ, AEED
7T A N — R RATEIRNAIRE R F X O EE AMERFE AL L 72 BLR OMfE % 54T 2 72
ZiE, WY EEEIRT A ENEETHD.

Csikszentmihalyi & 13, 19704 E1E0 5, 5 LWFEA 7L L L CESM A BA%E L 7-[28].
ZOHFER, AEEHEBED A S ONEREROZELC/TE A2 M 0 K LIRS o7 - T
HOWMET DI & a2 ARell Lz, ESMMBAR &5 44, B QN OAH Tl TE
72ESM T > 72728, Z4PERLEEMEIC OV TORMBATHON D IT O, HRa ITHFZEE
fnL7=[29, 30].

ESM 1%, Ax OREAEE Y T VH A LA THEICEERT 2 FETHY, HDHHKHE
(CHE LB 0 O ERRE A FOEk T 5 Z E W FEETH 5 [31-34]. ESM OFIEE, LLTFD X
INZHEHTX D,

D) EEEOHFEARICBIT2aryTXA Mear T UV EREEGINET L Z LN

T& 5.

2) HEIEFHEDTEDNA T AZREIT 5 Z LN TE 5. BRI Y itk &
FHL, REEICDIE2a 07 XA MEZE LGS OEIMHAFERZR&T 52 L
MTED.

3) fllx DEIEEBREDRMAED Z LN TEDIET TR, < OERFEICIEET 55
MEBMREH LN T A LN TE 5.

ZD=, FESM I, a5, HlEE, DHEFREDOSETIVIRSHEHI T
BV, BHERENESZITON T\, B, BEAIRAR CTAERT 5 EERECITH
IZOWTOZEICKR LT, ESM O X 91 AD HERZRIGEEIN A4 U 2N L ZE k%
TELHLETEHARRIETELRX L) ETHOREREOREIIFEFICHELEETH D
[35-38].

13

Doctoral Thesis at Future University Hakodate, 2013



Situation, Tools and Human Relationships Related to ESM

2.3.2 ESM O EE A

ESM B3 SNV =Y — IR~ v e 7 o — DT v 7 Ly B TH
4. BEFIIAEEDNRE LEERICR 7~ L > TROH S, 7y 7 Ly RMIRD
BT Z & EEXIAL. BUE, HEREINCA V7 —F > FOREICL Y, SR RIS,
EERE(L, RRIEDHET, HETEONE CIIAERE OFEE2RET L5 Y —LE L THHA
SND LD ole. PR ELHE A TSR E ML, TORkL 2L Y 7 FU =
TEHEICHTIENTEDD, AEZTOLOOH Y A2 5 RN H 5[39].
ZD X D72 ESM & W By — X, Bl oBlIIEEcT — X WELZESIZT5H 2
ENTED., FHEED, TNETHLZ EOTERD ST —<IUSHTE 57
REWENEN - T-EEZBND.

ESM DOFREk LT SisEs O B0 & L EEICEE LT D, PIioE sz
ESM 0 — V& FW=f3 Tk, BI8HE OITECATE O&lE 2 B 7y A & CHIES Litek
T 57O, FFEDTEE TRER L2V, %, R &2 IEICRERT 5 LRN 2 S 1
7= (3222). UL, ZONEHIFREITEASTY — /L OEIEMER AT ¢ 7 OMERENS - T
V7= [40].

BUETITBE A 7 7 ORMERE R R B O T I LV, B MERBIZEE T 5 L 70
IRT D ZENTED. FRT, A~v— b7 EOBEHAHIZERE, SEE T ~0%
ERELL, S8k AT 407 (XF, &F, ArvyF, GERY) Z2FHT 22 L3 HE
Thd. 2, A= 73V EREHNDZ LT, AxDHFRRTEI OB AETE O
Wz TIVEALDODIEMIZTERTE DL LEXBND. ZbOEEEFIATHE T, Bl
BEXT 40—V FICHIREZ > 7B 2 U T2 A DO R D e N btk 5
ZEIRHREL Ao T,
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# 2.2 ESM YV —/ /3 25 LD%E[41]

ESM Y —)V/v AT 44 [ETé] A HEhE
PsycLab Mobile -2001 PsyclabMobile. | Palm Audio recording
http://www.psyclab.com/ & 0S(2001)
Completion b scheculed for- .
 EEEE Windows
oo ees | Mobile
(2003)
CAES-2003 Windows Event based
http://web.mit.edu/caesproject/[ Mobile triggering
42]
PMAT-2004 Palm OS Time based &
Purdue Momentary Assessment event based
Tool studies
http//www.cfs.purdue.edu/mfri/
pages/PMAT/
ESP Palm OS Text
Experience Sampling Program
http://www.experience-sampling
.org
MyExperience (2007) Windows Photo, Audio, Text
http://myexperience.sourceforge. Mobile Not provide a web
net Event based
[43]
Reconexp- 2008 Windows Photo, Audio, Text
Reconstructing Experience Mobile Not provide a web
http://www.awareness.id.tue.nl/ Event based
Reconexp/[44]
Entyware Windows Photo, Audio, Text
http://www.techneos.com/ Mobile Not provide a web

Event based
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2.4 FEFESni- ESM OEERR

I, BMEIRORFEICLY, BIEELRLIA—VFRIT LI LICACHETED
ESM 23 f|H & Cx7z[45]. L2 L, ESM OB 5 I3BEE ORENNTKF L, BIEH
(SRR T D L) BN B S [46]. BIEFE DT 1 — /L FORBUTIE T TR 722 7Lk
AT AT 2MENGT DT ENTE UL, BIEE OAMZEET 5 rReltrd 5. AT,
B Es FEE AW LY — LSRRI BEE T 28 2 5533 5.

241 HEREOAFMERBTICHDAT(7OEH

Stanford K% ® Brandt, Weiss & Klemmer OAFZETIL, #8rE & L COBEE OEATRT
T D720, 3 DOFREHAT 47 (L7, RARAA—)V, HBH) @& ICHH
(RS E TR S (M2.1). ZOMRE, XFORLEENTESRA AA—VEDE
Mol T NG SN, TR EFEOGTEO ME MR D LR A A A —/LOfEH]
FRETWARERFER L LT bivk[47].

IM tivo

Pdra 4 wrk

X 2.1 Afif

A BT D720 D AT ¢ 7 Ltdkf (Brandt & OHfF3E L D)
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242 BEWREICHFIEIATIT7DER

Carter H[48]1%, #BRE L 72 2BIREO— B OENEET VXV AT Titdk Lz, ok
EEZOA L Z Ea—TRNZEONH LT < §7572012, HkFICEET 2B 2% ) —
MZENET-. ZOWFETIE, GEOFERD/LETHD LR LEN, BE (BhAT) &
R (FEE—N) FlxDAT 4 7 TRigk Loz, #BREIC—BOBAHENTTL
FV, ZOWRENTLHRE LD EEBRTTROO T LESTZ. 207, FEROFFKIX
EEOBTTHEE I 22150057,

Flo, HREICV Yy AOFRETNELZFE, 4—TFT 14, EWEA 22 —0[H
WY HOFEME L THWERE LT 72, ZO/E, EEIFEARNZREREZ L7572
EMTEDLN, =T A FTELETTAA—TETHIERH LN EWVWI T2 RELN
7o F1z, EMIMO AT 47 X0 BGORMOFERZIE LIz &0 ) RN A S vz,

ZOWETIE, BEAIEEIERFEAEE BFlE, Y X0ERE)) 27— el
THEZITRV, ZTOMEET 4 —/V REICONT LIz, Lo, BEREERED AT
o4 T O FE RO BURMEIZ DWW T L7ZFZE Tk,

2.4.3 mobile AP (mobile Activity Probes)

mobile AP  (mobile Activity Probes) 1%, =—H% T/ AXY = A ENETHTZDD
VAT ALTHDIE] (K2.2).

a-2—M

'

1Y74=I b TIVINLYRT L IFIFERE VAT s THAHRRF—L
EEOEER PR SEEI-YBER/HEIR AR RRE JHIFICEBI—HD
EEEREFEEAL GREV IV —TE/HIE «HTML 774 JVDERL EEIRRDER. BRE
TRETSH1—Y. RCIGIVIZAVNE THAUTTL—b BEOWMEPTATAT D
CEENRRDIRM) COXV MRS AEREH 7 7 A ILDRREE BHICRIITS
ERDAEZ/HIBE CAVT S IR —IRIR
FUAERY AT LE *AHT—2DDB KA
D&
IREMERE
ANTERRIF T - FER
RFHERDRT

BEY LRI —RERR
REEROLR—MUY

2.2 mobile AP 2ARBEER (IMADHTFSE X Y [49])
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HEEREMEIORIEIZ L 2T, mobile AP > A7 M4 Z#iT, mobile AP2, mobile
AP3 BRI SN TE 72 (£ 2.3). Fldk & REDT-DDOMix Iepe i L2 Lz kb,
mobile AP O ¥ A7 MIFHEIEENOFGEERE H &2 L35 & L b, EEE RO &I
ot

# 2.3 mobile AP Ok

s ) ,AP mobile AP mobile AP2 mobile AP3
Activity Probes
FTNRA R o
50

3G RS Avw—hT7 x>

L] — ——

o =y 57

Al bR 7R
al

ATAT XF, BE X, AT YT,

HH, BHE

mobile AP2 |[IXFREFEALFIHL TR ECRBRAFIEHET 28 CMEE (Self
Reporting Method) % J&(Z L7=5t#kY —/LCThH Y, F7- mobile AP2 [Tt HFEIZHF 7 & D
i, AL N OMREE R ET2[50-52]. T — iz kb, Ax DB ENRITERAETED
M AFLERT 5 Z N TE, BIEEOIESHEZ L VMN, VT AZA L TRETHENT
X5, EDICEMMNT =2 2RI DO KEIDNET H Z L[R2, ZAEOB
28 ORISR 7 [FIRFIZINEE L3 DA AlRE & 2 o 7.

B2 I AT 4 TR HAE La— I AR D RAEFERTHIENTELVRAT L%
BAR LT8G, VT Ao —H s 2 =2 A% L0 3O RICIUET A = & A
AHETH H[53]. BIfE iPhone X°7 > RuA REE#HA~— b7 4+ U EOERIEHRm AL,
X7, BE, B, AT TEOEERAT 4T #H O Z LN TE 5728, mobile AP3
OBIE, LV OZHRNR—F 7 AN 2 A EET L Z E RIS NS,

L, BIEENH CORBRA LI AT 4 7 TRETE HBREAWHANICHET 72
FTIE, BORBRT —ZIEDRE L LTHA EIEE R, 2072, HIZAT 470
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a7 Mim 7210 Tlize L, BIEE, EEO AT 4 7 FNENORNE, BlEE OB -
R EOERNEZEZET D LT, 2o OERMNFERHIFHAIZEE LS 5 B2 et 54
ERHALDLEEZHND
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F£3E A—HIVARYIVAWEVRT L
DFES

AMFFETliX mobile AP3 &9 ESM & HWofRBIE S AT L ERE LT, 2OV A
T AL, MA S [B]A3BEFE L7z mobile AP <08t 5 [52]3B8% L 72 mobile AP2 2k R L7 %
DTHD. mobile AP3 1%, 4 FHOFEHAT 4+ 7 (UF, AT vF, B, GTH) Tl
ARSI HAZENTES. IbIL, fikshi-r—4%, &, h, BfRon i, &
FIFC& 2H6REZ 5HE L7=. LLTIE mobile AP3 ORER-CSEEE U7-FedkH A 7 « 7 O E
IZOWTRT 5.

3.1 mobile AP3 AT LDIERK

mobile AP3 %, A % —>x v MNREEZ BRI IEHRmAR L 7 — 2 ik & F o —
NTHERESND. ZOVAT AL, #HEFERmR LT @RS T 522 LN Thd. £
BHEINCT =21, BARTF—L0RENSZHRT L2201 TES (K3.1).

ZDVAT AOFENFERLS T 5 NI, AEOEEFOCMFIEE S (LT, &R L #7)
DRDDLENTE D, KL CIEHEOHERE %2 Bl5E) L5, B, HEEN
RO TFERICNES T, AIFEOHF TR OV - FH % mobile AP3 Trtdk LiE 3 5. HH4,
T ENTT =218, HEESBEEUNMNIHRET — DA N—IZ Lo TERESEDL Z
EMTED.

mobile AP3 DfLARZ LA FICHET T 5.

., Mobile AP3 __ @

3.1 mobile AP3 ® v X7 LfEE
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1)

2)

3)

4)

3.

&

REROGEREER:

B IIA~— b7 4 U EOERERIERZ R U TRER L7z 2 & 0fkEBR) b AR
LizZ %, WS OnOREMAAT 4 7 CTitE 2 Ek L7 9 2 C, mobile AP3 #—3
IR T 22N TED. BRT— LD A 3~ GREECT VA %) IZ, mobile AP3
P NICERENTZREFEZB LN T2 2 20, BE%ROA v Ea—THLNE
WMAEITITBRLT 52 b TE D, £28I5413 PC 2 M T mobile AP3 #— 27T 7
Y ATHZELARETHY, Fhs LIZit F OB L E AWy % B4 H & T
RBTED.

RELET—20#E:

ZOYAT NIRIRICTZ S SAOBEFEOENT — 2 ZIET L LN ARETH 5. i
BENKROT— 4 OIGBIEE D 20102 RN LE. SIS XY, BEIC
DT Y ERETHENTED LS ot R, BEFALNTF—2 &AL,
A b EERT DHERE DRI TZ.

T—A2DOEFRERRILE

mobile AP3 1% , CFLSMZA T v F, HFE, BERLE, ZHRREWMHROTE 57—
ZEISETEX S, L, ELET—XEREINT 5 &, oA N+ L5
bbb, ZORMEERIT D720, Z 7HFIZ Lo TF — & oG A BRI iR
THIEDTEDLY 7 b =T EELT.

BHAHA
BRI, 720 Y 7 b o =7 ZRMMA LT, 7 — % OFE, 88 HEITEOM AN,
BERREIGICEHT 2= AT HEY 22— ThD.

2 mobile AP3 9547 MEREDIIE

ESM WEMR LB OCHMEOTEIMER L1, HETY TAZA LICRZZE, Buni-Z
, iz 2 & L RIS ORBRIC L > TEONZ OB LA T A TH D, T D

728, SRR GRS U TR 225y — v A WSS 2 Z BB ETH 5.

A

T4 Tk EFICHNWD 2 Lo TE ZREARILTE T, —ROAEEE S H /AR

XD FHICRETE DXL OITRDLEEALND.

T, FRABREBRAFLERTE 5 mobile AP3 DV T A4 7 MERRET » R A iR

FIZFE L., 207 T4 7 v MEREIL, T, AT yT, B, BEEVD 4 MOk
AT 47 %F> (X3.2).
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B =
o R oF
TILFATAT / 7
I
0 =
3.2 mobile AP3 DG AT 4 T

mobile AP3 IZB T 5 4 FOFERA AT 4 72O\, UFTiFdd2 (X3.3).

1) XF
LFEE, XFEAS () — ) BREZHWALTS. B TRAELEFERCE Z-ER
U= A CF TR 5.

2) RruF
27y FIE, BELEAZREZHETETL260THL. 2y FokEZ Y, TERAR
BLIZS S, HBFIC A TO D HFECER R E o (Bl #iX72e L) & A BT
T LN TE D,

3) BFE/E
SREOEREZ W, BELFOARZ: 5T, HEBGORE S MHoOE) %, (TR
THREERDEE LU VR ZFEEk CTX 5.

4) BE
BEIL, S L WBIEOMSBE R RILT 52 TETHS. BFEICLD, RREHER
B CTX 5.
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XF ATyF BE EE
3.3 mobile AP3 |25 A& FeekH AT « 7 O AT
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F4E BHERMDIRKEICE TS mobile AP3
DERFELBETETOEEDE

ARETIE, ESM 2 HWIZHED D2, B & RmD 2 SDOPFMEREIZRT 5
—/L (mobile AP3 DFLERH AT « 7)), BEE OBEEREOBRICOWTGRAEL, Nt
1195, R AT « 7 ORARLBIERE OB, FIZTHICETIEEZT ST 5.

4.1 BERIRIBERFIRZICH T DEIME & EHEE

ESM Z W& CIFAEDO BMIC X v, BEAEIEICEE (habituation) L7883 T
179 2 EBZND, RID T 4 —)L R TXEREE &5 5 7o DIZIE R HRIZRHE LT Z
EbH D, BB OO HEETIENE IET, BREDOHRORITITRT 5 RS 2K L
TWSHRTHDH[56]. BIL LIZBRE~OMAE T, AEESBEMOEMICHENT- A
AIGIENTWT, MENLRD LEEROH 2 EMTHAEEE BH TR O 2 LRk
WEWI T EHRAETD. KmSUTHME L2 L 1X, HEMIZIBI LTWAERKE L ER
L, BERoBRE L. AL, B2 oF)RREN, R<HSTRETHD.

—FBIME &, BRI D RGN < 72 D 2 L IEEE L (sensitization) DHLG
EREEIN D [54]. AFHSCTIE, BIRAD R WVEREA RO EFES. AL, HEHEY
N WH D WNINO THINDBRE TH L. IO TRAMDEREIZE LT NIL, SR FN
WA HERCERZ K Uo7, ZOZ siIcks TRMENSE LT 2 EE2 NS, Bl
BRNL, REMOEEICHA 2 ERHEERENKRL K LT <, DDA ORI LN
FAEZ T NTHEIZERE DT OSERBIR O IZETA M9 EIRESND.

—J7, ESM % HWI=ii& X, s Tunian—koAiEENEEE (g L7
L. ZORD, I TORWEBIEREL, BIRY —LE2EARRNTH I ELHEXD L
FHEELIZK W, 29 Ll &nb, BIEFITBET IREOEWVCIL T, B8 TAN
EDETHEINDD, HOWVIFBIEDOKGNRLRD Z LICL>TAT 4 T ORM L
FTITERSCBIEOREEN E I BT 20 0T 5 Z ENEETHD.

DD, AR TITHEREKE L LT, BEMORE L RMORELHRELMHEL. K
HOBREE EBEAMOBRE L IR O OENRRLFENTEIND. Fo, RAOEE TILA
HORNIHENTBET L2 2 HEESND. 202 DOPFEREOMED, BEH O
REEESCRUSR I A 7 14 7 ORI 52 D508 %, Bl (R OMENEOEDI B 5
W45,
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= ==
4.2 FHERER

4.2.1 EEBREM

FERO AT, REOMABREE)S mobile AP3 Z i3 28BIEH DREEIZ 52 5 8%
HETLHILETHD.

4.2.2 ZEERAE

1) BEXR
FAEREL, UTD20%FRE L. 2O00REREEICE N TR OW TN 4 B2 45
L7
a. BEAOBREE
b. RENDEREE

BEENDEREE & RO D 2 DOl & HBIEGATIIHEE WHE) B RATE
WZ bl Lz F2, ZoOFETIE, ESM 2V, BIEE MU EL W T2 5 T mobile
AP3 ZfEVVilEkT 5 K o IcH R Lz,

2) SEGM
WESITE, AL 2 TRERFRNE LI

3) Y—IL

WA B OBEE L R OBREHCH T, BH TRV HEN%L, mobile AP3 I35
F5 4RO AT A7 CeF, A7 v F, W4, T2 055, BEELES A7 1
TCiET Az L e L (K40,

B ‘—_ T—<wb [T
—y -
W BIHORE
_ RTYF
TILF A — N

=l
Y Sior o smoms
] TF—xvh
wEE Mobile AP 3 BRNR

4.1 mobile AP3 IZBIT2 4O AT 47
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4) BIERE
BEEIL, 20005 30 DO KA I ORZERRA 24 4 (BiE 124, ik 124) T

b, BIEE OVEERIT 215 K Ch o7z, 7T —ZUHEOME L, BIEHEIC 0105 24 @
HESINEEF T2 G L.

5) EEROFREN
FEROFNFE 4.2 1057F. TLUlE, 74— RE, B2 NEEO ZBERS 5.

| LA T4—IVRAE | RALHE |
- > | -
|

V—IUigEE s BEHIODRE FENDIRE ERNBDMHE
VioZamly T4—IVET—% 40 min T4—IJVRET7—% 40 min
20 min 77>2r— k10 min 777 — k10 min

X 4.2 EBROFIL

) FLiAE
FLUHETIE, FHEOBEM L HENICHOWTEHAAR T -, AEMEA I L7,
Y — VO IEABEOREE (]9 10 43) Z4TV, #E%RICGGHI 2T 72,

(2) Z4—ILREAE

2 OOBEINCBWTENTND T 4 —/V RU—27 %) 40 0 CillE21T-7- (K 4.3).

LIFICRE 2R 5.

a. BEROBREICRIT A
BERNDBRERIE, BIEANEN TR M-85 (HEEHOE) & Lz, Blgs
T &N 72 B 5T, mobile AP3 OFEEAAT 4 7D 9 LITHlIZ L) AT
AT EFRL, KW Z L a2ftikd b2 L L., AEERZICKH 10 o7
Vhr— RNETo .

b. RADBEHEIZKIT HRE
RAOBRBEIL, BEENFENTEEL Z VNV ERE B, TV A/ ra—2x
DFAITMTEHRIZ) ITBWT, ZOMRPUTIE U ThiE7E & 9 mobile AP3 OFC
AT 4 7 2 HWERMN & kS Y. AEERICKH 10 o7 v r— %
1To7=.
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L Bl E 132

Eglcnats

ERERAECE

R

3§ ARESD

X 4.3 Fodkmimm & A ORT

(3) RALHE
BEFOTENRDN, KMEBEHO 2 SOBEOWEIZLY EO L HICRLADE
THARDI=0IZ, 2 OOREOFGFT — X ODNEE I LT, LinL, 71 —v K&
DOBUGTIX, EROFMAR SN TNDT720, LS AR ZRET 52 LIxTE A
VY. FRERORERIA 72 < W BOIZRLR L7 CE TR S D Z & b 2. W 7esd
BRI T, BISREORBITEIZEMR T S A L. T D, FREEREO R
EROHT Z E N ATREARTIE BRI, FEBNAREZ RN D, ETEoMEZ1T-
THHhol. Flk Lz Z & OBSCRSHFOBEZTIIER L Tb b o7 (X 4.4).
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10437 | 08 | mediarphoto | 10/06/11—1631 | Parn2 | B
ZKOX S [ | coRwomERR 4 | ALy ] Mobile
LR EBOHLSTSE 2 =
BEEiSE ODEWZ DT E AL ZTH _1 AP3IZEC
&7‘ gaj\ ;;ngt ; 1. B - EEEH O > 7 + A b (Gven and some more context) ] ﬁ
— [5] i
I T o | EWird o oa  mi BRI E

Wy E e .

2. Hi{--Event( Waht ....and....)
Rt R, ol Eeln 3702 149k
(B (VLR TR P ST SN

Mobile . RNA N
AP3 &: 3. #55--Result Eﬁ—ﬂlﬁﬂﬂ
i Y PRI PERTERE 22 St te o
SO LR S TER TR SR 1~
4 4.4 FAEERZRICHE LR F
4.3 RERDFER

BT, BEAMOBRE L RMOREICBWTRIEZERICE - T, S8 AT « 7 OfH
=—ANED LB L. 207, R HRERRICEDFEH AT 7 ORI
FALZEM DT, FAERE L Al A AT ¢ 7 OftekE G- ZEK & 3250
I EATS T2, WIT, HEREOMWE, B8R ORE, AT 7 OBIROBERMEL
HGZT D7D, RA MNREICRER LT-NEE T — 2L L.

43.1 BEFEAAT7DREECRHTIR/E

PEREEORTLEHN AT « 7 ORI Z 5720, RAEREE BEMOBREE Ko
B LKAT 4 T OREE CUR /Ay v T/ ERFEOGEMN) 2ERETH
BRI AT 72, £7-, AEAKUET 5% TICHEE L. dHMiICBWTHEEIVR
SHIHEBICH LT LSDIEIC X A S EHBHREZIT - 7=

IIHOIHT OFERIT, ZHEAEA (F3,69)=0.64, n.s.) & FHEREEO TR (F1,23)=3.74,
ns.) FHEENRLONRNoTZ. AT 4 7 OREKEOEDHRIL, AEENALNT
(F(3,69)=30.46, p<.01). ZHEHLEOFMERTIE, TEOGEREIILT, A7rvF, T/
D% lpol- (F4.1).

45 2R L7ZEDIT, 2 O0OFEREOL LS L HFEOEENSEL, LT, ATy
TG DRIV o Tz, BIEEORRICLD E, BEMRWEZ —BD 5 bLITkE
THZLER, XFREF TR L IO W ADORECRIES 20T N TEDL L

EHEBEESZATHLIEB L LTET VDS, —F, 2@COREAAT 4 7TIZBWT, Rao
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BRI OBRE LV EEEENZ W ERbholz (K4.5). REOBRETIX, HEIT
SHEEDRWETITIVD TGO, BREICKRT 2HaGMERH D720, &1t
Bk LBIZ X 2WFIImic e Ex 6N 5.

F 41 BEAAT 4 T OREEITOWT ORI & L EILE O R

SEERK STRSHTRE R ZELBR
TR SRR AT 4T F(3,69)=30.46 b BREST, A vTF, B
AL F(1,23)=3.74 ns
REMEH BRI AT 4 7 ¢ PRABREE F(3,69)=0.64 ns E—
H* p<.05, ¥ p<.01
104
O BEAIDBRE
8 O RIHDERE

(@)
1
L E—
—

0 &T%”%:h I I

XFE RATvF BE =

it

\
/

SCERFBEATAT

X 4.5 FHEBREIEOATLEM AT 7 OB

4.3.2 BRI ERDIRFIZE T HEEAAT AT DI EIER]

F 4213, B ERMOBEICBWTBERENRE LT — X ONEZTH Y (BEE) ,
M thss), £ /8, K O FI VLo THELELOTHD. hrd
U OMENBE DO HRE L 4.2 1TRT.
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4.2 BEAE REOBEICBT 2MET — % O D - =R
AF 4T PR BER DR REOEE
a—F k& a—F 723
B4 Eej‘b/ﬂﬂ‘i% 44.4% 0%
& it I/ L— 1 11.1%  fhRE 8.3%
H % BEBE ORI 0 X 5.0
£/ BIE i 44.4%  IRBLOHHA ¥
i\ kR
B 0%  EEEOLE 16;,/70
EEEE
isd
2 gg@ﬁ%% e 0%
4> O1TE) - B
- LN ., KA 19.0
& = 52%  gnen \ATE, %
H % BB ORI RBLOHIA 810
T/ /BE Bt O 57.8% BREIOFHI EIE /
R °
ERYE T By D& b 07 6
B4 43% HLyOmE 0/
B B B °
. LUN
== i ite Tk 21.7% 0%
e OFTE - BHE
- BREEH o RELE 72.4
E/RR A« B0y BB mow %
PR
B B R
o4
B4 ;g;ﬁ 7 20.4% 0%
HB
HxDEDL L
KNS TN BALSD KN
R/ FRRE TR R, FHRE
A sk opoy NP RAOITH 4.1%
— Wik
- FN 5N DOITHE)
HIEE/ L—)L
Tk eI
B BLWER,
LR w, %, FEil 90.1
21E - 52.0% =
B/ RE TR OT LD T %
F % BEBE D5y
R, e R, e
N OTEE DAY . ABOEBOEL X
=S| 2.0% e 5.8%
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—EOAETEE ITE B OAETE BEMORE) [ZIBENTWAHT2), FOEID OFEYEH L
ﬁﬁfﬁéE#m%# HskEoBE®RZ Mt 2 RN LV BIfEoBS) SHEL

Tz, WICEEENRMOREICER L7256, 2 O0RMEE2E#ILT D N TE
DD TIXIRWINERE LT-.

L2l Zhuid, X 4.5 OFEENEOBIOITRERN LS00 K918, REOBEREEEH
DOERBEIC LD EEEEMEEICZ W IIE 2. HE—, BEFPIFIIMoTEH AT 7 &
D%ﬂ@%ﬁ@%ﬁ%ﬁ%h&%ié.ikzo@%ﬁf,%ﬁ%f?47@ﬂ%@m%

ZIFE U 2R LTV 5.

LrL, BIREORENEE ST 5L, BEAOBRE L RMOBRE CIIRERENH -
7o £421CHD LI, BEMORET (B (BI8H) ) 2EENRIC LIZRENEN S
B 5Dk LT, REMOBRETIXEE A EREN W ERXGND. FIZIZEER O
BREECHGICHWGEA AT « THICHTHD L, T 44.4%, A7 v F 36.8%, HH
20.4%7 THSy (BEFE) | #EBESRIC L TRRE LTV D DR L, RMOBEEE T,
XF 0%, AT vF 0%, GBHE 0% ThDH. W, RAOBRETIE, £/ /85 (27
HERMBIEFITZ . RAMOBE CHEICHWETEAT A THEHICA TR L &, TF
75.0%, A4 v F 81.0%, HE 90.1%7° [F /) /BEE] ZEHESRIC L Tiidkae LT 5
DIZXF L, BEMOBREETIE, 3T 44.4%, A7 v T 55.6%, HE52.0%ThbH.

IHHEDD, RAOBREE L BEMOBEREED 2 SO LK, BEE ORE R0k
HAAT 4 7 OBPUTIZIERE L S 250, ®ETINRICKEIEDNDRH D HEPREBE I
2. REOBEETIX £/ /8 2, BRORETIX, THSY @I58 2EEO#S
kGl L, [ATEEFET DML HLETHD.

BERNOBRBECTIL, BIEENSHLREESNLMEEH T =L 0N EHH 5. TS
HEDOBWIEETAFROMETHY, HORH, HOoOBELERLTKELICRLICEL
THEMBICHORET2EHEN TH 7=, HiZ, TH ) o L CEBI A TRtk 3
HHAECEH G BTV D TIIBR CX e W 72 DEE bR Tb b o 7o, 8l
BY - ARLHOHMEORKLY 5225 2 1%, AENCREOTIZ, BIEEBINEBIN
RECIEH H R R AT HAREMENRH L Z L2 RLTNDE EEZLND. K4613HD
BIEENAZICET L L2 RBINICR TEAT2HITH L. L, ey — L HD
WG &V N A, BIEFE B S RH COATEITEI 2 BBINICAGED D AlREER H 5 &
BExbivsd. £, HoBEEIL, BEMOREICBWT kT 5602 ->T05 &,
TGNV E TR K918 D70 388%) EnH)a X FEFELTWD. 2
B Y — L L AOREOREN, HENREREOY Chkx 7o Rfh £ 23848 &8 % wlRgtk
NHHZEERL TN,

L, ERTIEZO LS AL < OBIEE DR > TOTZiRTIERV. B % %8
LA XS TRNEBLT D01, —RICIFZENR Y OFERLETHD. TYA 7o
T A E ZIT TR AE BN ST DRI, 2D O & ANDOBIFRICEE D 2 Frik &
ERLT, HEFESRHEY -V ERHTOVNERH DL EEZLND.
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13-5E ‘ u ‘ Media:Photo ’ 10/06/14—11:28 | Part1 | My B4R « s
=7 3y Ean s R HIEEDORT -
BRI EEL ANSEHE

L E"’T*E B Tf‘;%#ﬁ‘w AT A T\ (Given and some more context)

CZRAE € Erd el ¥EL

2 41{{ -Event( Waht ....and....)
P ryd B (656.7003) ¢
. Rus,

3. 58 --Result
cwbhewtb! w BB

X 4.6 #lEAEORSICET SR

4.4 B

BERI7Z2 2 FEOFITRI R D HILH Y, RAOLRLDMEOTIZEBERM R 2MFERNH D

IO X IBIEANROBEREEITIZEAL TR, BEEORBRIC XD KM E MO
HWNWEWNWTHD. oL, BEHMOBRE & RMOBERE TlX, #HEE OBIEREE TR 2 AHH
2D Z LIXRIEI Tl 72, BRBERIE L N & OBMRMEZ D F1E, AT — 2 %215
HI-OICHERBR THD. RIUREEEN, BEROANE RHONTRESELHITL- T,
MEOEIIROSL ZELAETH LS. BHOBRE CHLONmZ BARICERHIEL40 T
REMELEEZD.

Bl 28812, BERMOHEEOF L LH LWRATE 28 AT 2812801, TV 17
TAD LR TR ORBEHME TX H-OOEERZLTHDL. L, KON
DL BF LW RZRET H2FITIHFFTE V. LA, ZNNRERTHS.

L2, 1 20B LY —ALTEE2TRLT, BORAORKAME 2EERBETE
LEEEFERTLIETHD. TOHIL, BREISUELSEHAAT A TO 75—~ v bR
BIEFHE~OHETRFES D2 WILR 2 2 BEOBIEE IR UBRELZBIE I 572 E OB
BOTHA 72 EOFREMENSH L. FESLY NV E2RETDHI ETT A Tk A~S
M2 NOWEFZ T HELARETHD.
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E5E mobile APR ZRALV-E/ PO EHWR
& LT-5E8 DR ikiFs

%4 FETIE, RMOBBEEBMOBREAZAIL LT, B b @S - Y—Lol
REEBL L. ZOFETHE, AMIGEIEREE EWENERE (AN TRESCHRERE) 02250
REEICEITS, BRE - b N (B85 - VL oREERT 5.

BHT A OBIEEIT, ANBOFEEHTH DA, HASCANTHAREREO FIC b ARTE
ORI NG ENC R L 52 28ENH L. HRTVA U TIE, 202 o08E%2#8]
EREDOTRICTH2, AEOFEE 258 Lo g s A4y (BleE) oLBe Ik
B OV SRR N T 72 Bt % i e & U 7= DB BERE I X B 72 > TV 5. IS B DR
P e b (BlER) ORERR, BIEONERRLEICH D WITBIEOHHICEELY 525 LK
ELT, REREOSITZITo7z. HIS, REFEEZZBE LT A FIEICE L TEE
L7-.

51 B/EMDTHAU D=0 ARLEEICIRE LY DERE

T, THA BT ABPLOBREEENEEH I TS, Ziuk, AFEE4®E
WLz Ta b OFTFA UPEBEIZRSTEXLEZIEEZRL TS, 2 bOTHA U EITH
7o O OBIEXRIT, FASCERDO NFHEEICEHON TYSSBRRIEE TS TH S,

L2rL, FICANHLORE LT NPLOERE TIE, BEE OBISREEECBIZROM)
DR DEIICEZLND. ABRFLOBREEZFAET 256 0BEH X, BESL0NE
BIERT 5 LRIMFICHBIERE L LCH A BND. BlIESE L EIESE ORICEHEBIRNERK &
NWTWRWEGEATE, BEITAPEN LI V. BIEENEROLAITRBELTHD.
— 5 DHLOBERS (B2 XRETOERY) OHAE, TSI L TEEETT
FNTED., BIBHGOBRBEICANEZE L THE NHLOREIZ EBEEIIANLDE
BT DN HITEZD.

IO OBRERMEDEIZE > T, BIBEORBENESLEICAENTHZ ERMEESIND.
KEITIE, 2 DOBREOBIEEORENEDIENLCIEIEDOEL 2 FERIZ L > THL T
5.
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= ==
5.2 FHMfEER

5.2.1 EEEB#

Bleerg: (NHITESE) & BREE) (T X Y mobile AP3 DFLERM A 7« 7 O 2 547 L,
%72, mobile AP3 DFLEM AT ¢ 7 Z AT U TBIE S L BIZE O A RIC L - TAE
CIAEEHLNIT 222N ET 5.

522 EEBAHE

1) BRXR
RANMOPFHEEREICBWNT, 2 50BN REHEE L.
a. NHENEEOBIEE : ARNEEIZ OV T OBlEE
b. BEOBIEL . ADELETHEEICOVWTORIE

2) REHH

ZOFEERIT, ADBBEEGTLREM ARSI Z2BIET 5720, 28D NL OITEICK 4
AR EZBIRTE 2 L) MBRRABRET L LT, Bt e LTOLBEHZ Y —HNTY
A=V FlEZIT 7. BI8E (BBE) (TS UV —NTBOER OTEE) (\RHTEE)
RO (BilE) 81521, KOV oI &% mobile AP3 Titdkd 52 L& L7z i
BLANI IS U — (HEET IEEEET) O 1SS 205 L L7z,

3) Y—IJL
BIEFIIRE SNTBENGIZ OV, B TR OV =FH%, mobile AP3 @ 4 fiD
AT 4T DL, WEELEI AT T THERT AL (K5.1).

4 '

A F

= o —<ur || T
- Ry F
s i T
& gjrz-‘\’j—l:ﬁ? E
(e B W
¥ Ji—<ut Lo ARES
EE ’/l“'—","—‘
— Tr—<vhk [T

\

A
SR

HEE Mobile AP 3 Epravs
5.1 BIEKR L FTMAT 4T
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4) BiRE (WHERE)

BIEH (WBRE) 1%, 20 D 30 DO RFAER L ORFEREA 24 4 (Bt 124, &k
124) ThHY, BEEOVHERMIT 25 Thote. T—XUHEOME L, #2381 01
"D 24 OREBINERE 25 L.

5) EEDORN

EEROWNEK 5.2 \ZRT . IO T VA TIE, #B15Y—/L (mobile AP3) IZ1HALD
LI EDE Z L, 7 v — MCEZELTH b o7 RO T 1 —)L RIETIE,
OIS TBREOBIEL) 21To7-. ZHUIBIZEH ) mobile AP3 & F\W\CTHULHI O P BABR
HAGST 2D THD. REORIEE] O®%IC TARIEBIOBIZEE] 21To72. Ziidsl
228 7% mobile AP3 # W CTHBIAEOITENZfldk T 5 b D TH D, HEDARA MN&ETIT,
FAENEOME L BIEE IR L Th b o7z,

TURAE T4—)VREAE R AE |
| -
VLB E RIBEOEHR ‘ ANETEEIDERR RBRABRDOHE
7=k Fieldwork 40 min Fieldwork 40 min
20 min 7727 — k10 min 77>2r— k10 min

5.2 FEBROFin

(1) JLaAE
T UHETIE, ETHEMEOB AT 572, £ D% mobile AP3 D IAEAEDH
HEITV, HEZRICEEEORME 21T - 72, BIEGEEOEEMEZ & D 5720121,
BIE2E ) mobile AP3 OfEWHIZEND Z ENEETH H 728, BIEF TR L CHAl
DOFE KA 2 3% 1T, mobile AP3 @ 4 FEOFEH AT 4 7 & - THRE I NI FH %
RLR T D ME AT o 7oL MER MBI T o 7 v — M A FER LT

(2) Z4—ILREAE
74—V RIE, TREOHILZ] & TARIFEO®IE] O 2 >7-7- (X5.3).
a. [BREOHLE] ORE
[EREEDBIZL ] OFREFRFFITN 40 70 & Lic. SAEMEIL, RAEENHELL
Hilgk 2 Ax & 723 B, RSV 2 mobile AP3 @ 4 FEOFLERAAT 4 T D H
LRl E B RS AT ¢ 7 CRiEkT 5 2 & & L7z (K 5.3). SREERZIC,
W10 DT o r— N EFE L.
b. TAMIEBIDOEL] ORE
NS OBIZE ] T, B RIIBOLE L Lz, RAREIL, 8RR OIT
BB ER O A TAZBERL TROWEZ taRxEIZ e B HrEER AT
4T TRl T o2 L & L. EERZIC, 10507 o r— MaFEm L.
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Qo peq+ [RERT:

AECTEMEMRA AN E LY,
Oz h—ikafkbh cin,
IR EELE S GRF TR
@irt,

X 5.3 FRA DR & FLERIEIH

(3) RRMAE
ARFEBRTIE, TBREOBIZ) & TAMIEBIOBE] © 2 MOBEIRERE LT,
BEMRIZ LV B AT 1 7 ORI E D AR 2N D120, LENEA
oMt L. E£72, BISZFORRBEROKOE 2 MM T 2720, HEERZICTENE
ERRNG, fLHELRLl Lo 2 L OB PRFOME 2L L Th 5 -7 (X 5.4).

150 | (] I Maedia:Phote | 11/01/12—11:58 | Part2 | Title: FA[li#40 5
. — |[ComwonsmEn. LB 2 TH 4| Content: E— LKA CEBELEA — mobile
w Ak DI A BT - ERERTHE 2 | SR BkAL DML -
g)ﬁ 7% E@ SOOI OGT EALBREAH N 2T FH F E T = D AP3 L\— EE
- g 1. iR - I 2 > 7 F A b (Gven and some more cortest] |
(ZREA o i iz
" PR TAa AL TITERTE T %
- BV B ARE N T
2. Hi{f—Event{ Waht ....and....)
Bl\i\hlff' - RE
mobile BETF (43F - fry. £
o R o -
AP3 12 SR R K
Z
: T BHCALA
= £ 5}
ﬁaﬁ 3. fim Rt:\sult N .
Ry I BEERATDAY Y LT 0T
CER A FErinr e Bl

X 5.4 FHAAEEZICHLE LT-EEF
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5.3 RERDIER

AT, ANEEE) L BREED 2 SOBEIR2RIE L1256, mobile AP3 OfFNTFRR
FLERANAITARIEDN AT D 2 L 2 BE LTz, RARDBISEMBRITHOW TR AT 1+ 7 Dl
MRW AN D728, £7 2 DOBIREAR LM AT 1 7 Otk E %2 2K & 92 8ot
EATo7Z. WIS, 4 HMORLERM AT 4« 7 Oz fi%f%ﬂét&b 3 DOFEEIEC BT S
FHAT 47 OHRERGEE LTz, BRIBIE R ORI L DR A T« 7 O &8l

BEOREDOLEL/ L%, FA I\nﬂﬁ@uﬂﬁ%ﬁﬁb\f/\*ﬁl/%fﬁbf*

53.1 BEBATAT7DERR=CRHTRHER

T — X DA EAEREICE, B8NS REOBE AMIEEOBIE) ekl AT 4
T OflgkE U AT v T EE S FBEOGEMEE) AR E T 5 ZERS B HT AT
of: BEKHEIX 5% LA TICERE LTz, fHlCB W THEZS R SNH B 1% LT LSD

IZ R DB ELEBEZIT T2 (£5.1).

}JZIKE LT, CFOBENRTHLEROREENSL, thoftsfiAT 47 U7, A
ryF, B ORI o7 (K5.5). BREOBIE TIXIARISBIOBIZIZHAT,
BEHOFSRENS S, WX TFORmEEITDV7ehoTz. —0F, NGRS OBIEE CIXERED
BIERITH AT, XFORSEEN L, BEORLBREIID 2o, £, ABIEBIOBIE
DOHTYH, XTFOREEITIA Ty T LD o7,

IO L, BIEEIIBIEANROREIDG E’C?ﬂﬁﬁﬁ)‘?% TEERLTND Z EER
2L TW5b. AMEEND X 5 Zet8 BAE AR CRERERZ IR - TELT Dt 4id, XA )
EBEZLND. Flo, NCHATZANTDHENIITH iﬁ%@ﬁ?ﬁgg%#ﬁb\&%fﬁb z
SVMTATHLT0D, FEOEHEGOMMEL T EHREIND. —F, BEO X D ITR
DR B ZEFANCELE STV TV DRI T, o HiEE LTEENAREZEZ LI
5.
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# 5.1 HBREHAT 4 7 OREKEIZOWNTORHINT & L HE OSSR

phve s SEPTRER ZEHE
ESoES REAAT 4T F(3,69)=T3.79 ok BEYIT, AT vF
B RO F
XA v F
B4 F(1,23)=5. 39 ns —
TR AT 4 T RS F(3,69)=9. 58 ok
FEHAAT 4T
X NN OBIZBRET O BLZE
Ry F —
REEA 2k -
LA BB OS> ARG B OBl%E
B G
BB DB FEOIT, ATy, HHE
NGB O #l5E BEOLTF, ATy, HE
LFOART v T
HE:D % p<. 05, skk p< 01
ORBEOHER
D AREEDER
o
T
15
2
X RTryF B 5B
FERAATAT

5.6 BIEIRBORLEM AT 1 7 ORLERITEK
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532 BEROBRIZEL

AFHAETIE, mobile AP3 OFHFEECINET —X¥OE 2T L 2B ELTT
Vh— MREEER LD 2T, BoNEEICK L TESBIEEZEE L, SrmoiTic Xk
DREEIT- 7.

1) FEHE

EOREBPETH EEOFMEEN R <, SCFOFIEMITK S FM s Tuniz., 7 Ll
IZHARTAE GREOBLE, ABNSBIOBIE) T, XF, A7 yF, BHHEOFEMENME
<FHishTWe., 612, BREOBIZ] OMREIZR T 2 3CFOFNEMEIIRHITR - 72
(£5.2, X5.6).

FEE g
%. moLEE
1 O BEo@ER
4 O ARSEENDEER
o
”

XF 2TyF E 53
RBREATAT
5.6 FLER AT ¢ 7 OFIEVEREE

plij

K52 FLEAAT 4 TRMEMED SOOI & ZEILBOKER

ST SBAHTRE R LRI
EHER FERHAAT 4T F(3,69)=21. 52 ok BH > Ay, FHE > LT
BE > HFE > T
A B F(2, 46)=10. 03 ok TFLUHAE > B8
T UE > ARG OB
BB AT 4 T x FRAERE F(6,138)=3. 44 ok
FRHAT 4T
S FLUHAE > BB @S
ANEEBOBIZE > RO
REMEH Ay T FLURE > BREIOBE
TUMA > AREB O#IE
B TUMA > BREOBIEHE
TUMA > AREB OBIE
T BEOBE > 7Lk
BREEOBIZE > AMIEE OBEI5E
A B
7L B> HE >
Ay F > LT
BREE DB B > EE > T
NGB OBEL

FE > XF, Ay vT, FiF

HE: % pd 05, sk p<. 01
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2) Atk
EORMBEBETCHLEEOAENMENE L, thofEHA AT 7 (U7, A7 vF, &)
ORNIZZEN R SN/ oTz. T UVREICH N TARE BREOBIZE, AMITEHO#IZ) <
X, A7 v FLEFOAIENMESFTMEN TV, &5, [TAMEEOBILE) ot
LHART, TREOBIEZE] OFE TIXEEOAMEN < FHl S 1Tz (3% 5.8, 4 5.7).

Bt ER
[ AV
O BiEogE
47 0O ARESOER
qz
b
E24
o

It

XF 2y F = =]
SCBRAATAT
X 5.7 FLEKH AT 4 7 O EREEAE

\

# 5.3 FCEHAAT 4 THEYVEDSHOINT & LE LB O R

MSEERK SEBSHTRER ZELR
e SRS T F(3,69)=14. 04 ok FH > Ay F, BF, LT
AT B Bt F (2, 46)=4. 87 sk TUHAE > REOBE
7 LU > ARIEB) OBIZE
BRI AT 4 7+ PHAERRE F (6,138)=2.76 *
RS AT 4T
T —
Ay F TUMAE > BREEOBIE
REER T LA > AREB) OBIZL
T TUHA > REEOELS
G5 BEOBE > AMIGB OB
A B b
7 L TR AT yF O XF
FH > HE
BREL OB GH > XF, AT vF, HF
NEEB OB B> X, Ao F, TE

HE: % p<. 05, skk pd 01
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3) MRE

R LT, FHOmMEENES, XFOlEIHE T STV, oA
BT, 2747 7, AryF, HF, BH) ORICHMREEOENRR NPT
o, A (REOBZE, ANRIEBIOBIL) I2B1T 2 FEON LIRS N7 (£ 5.4,
5.8).

BEE B
BJLHAE
*1~ O ®BOER=R

47 O AmSEEnER
I
B 37
]

,

i

%= 2y F e =
SRAATAT
5.8 FLEKH AT 4 7 O e EREE M

\

5.4 FOERA AT 4 TR ORI & S E R ORE R
MSEERK SEBSIHTRER ZELK
EHMR FRHAT 4T F(3,69)=12. 87 ok BESR v F, HE, SO
A B b ns —_—
FLEH AT 4 7 * A B F(6,138)=2.76 *
EHAAT 4T
XF —
e A -
B —
GE _
A B b
PA R Ay T, T, GE > UFE
BEBE Ol BH > AT vF > LT
G > EE
N HEB) O BE5E HE S XF, Ay v T, EE

WD ok p<. 05, k p< 01
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4) B

BRIEEIIEOBRBETHLXT, A7y, &F, TEROMATHGHESh T, £
EOAF 4 TIEBOTH, [AREBOBER) 137 Vil L0 b BRIEEMET LTz (%
5.5, 1X5.9).

BESE 5 R

oL
O mmoEs

. %_ 0 AmEsEs

EF
o
R XrvF | BE T
SCEEEBATAT

5.9 FLEMAT 17 ORI E

# 5.5 FLERAT 4 TERIEVED ST HOT & S E IR

SR SEBSIHTRER ZELB
ES P REAAT AT F(3,69)=16. 27 sk GHE > A vF > FiE > LT
ELENE F(2,46)=2. 31 ¥ T LA > AREB OBIZE
REAERH FERAAT 47 * AR F(6, 138) =0. 58 ns —

HE: F p< 10, * p< 05, sk p<. 01
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5) fE5%ELE

BRE LT, THEEZEIRLINHELS, XTFEMEIELSITESFHS A TR, &
BIZ, AT 4T TLICHD ERE GREEOBE, ARTEBOBIE) (2B 53072 5 %
LSBT & -T2 (% 5.6, [45.10).

EOELE 25
& moLEz
O BEoEE
%— O ARSEEIOER
XF Ry F i 58

SCBAATAT
X 5.10 FeEkFH AT 4 7 Of 5B L XFEEME

5.6 FLERH AT 4 7 O D B S OB & ZE IR ORE R
ST SRHTRE R LB

ES TS FRHAT 4T F(3,69)=38. 43 ok TE > A v, BN, LT

A B ns —_—

BB AT 47+ SRAEERE F(6,138)=3. 41 *

EMAT AT

XF —_—

REEH A F —_

Sk
[ERA

5H —
A B
F LA ATy F, HE >
BREL OB
NHTEB OBIZE
B f p< 10, * p<.05, #* pd 01

> T
> T
> T

BEH > AT v T,
GE > A7 T,

o o ¢
o

5.3.3 RIEOHEEAMBEDORREICE THREEAAT (7 DHEIER

#5.71% BREOBIZ) & | AMNEBOBILE] I2BW T, BIEENHE LEANEL TR
T a7, T=a—= R TNy, IXTT 471 E0OBEOYY ATHELE. TRYT
71 OHTAVIE, BERGICH LT TRV TEBRLW) BPELWY CERLZD) ) 3R]
LWV EEREREGDMENED I N—TThH5DH. TN LT IxHT 471 1%, [HE
v TE) TR F0ERE®REZE0OMENEO I NV—7ThY, T=a—KF /1]
IXFFICBRIE R 2 RBIDA S TITHE T E T ENICHIE L COTERENEO I NV—TTh 5.
KHT Y, KA AT 4 7 OWEHICHEDLHEEESTITRLE
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£5.7  [REEOBE b TABEBIOBE) (BT 5 MENEDONIE IR
ATA4T hF3 L
T T
BEOHE AHERBDER
BLy
EBRLLY
ROT47 LW 80.0% 37.9%
%R
X i
—a—k3L 10.0% 31.0%
Ein
2B F4T 3! 10.0% 31.0%
GiF
e s R
ROT47 33.3% 33.3%
ATy F ERLLY
—a—k3L 66.6% 50%
ons § RWL
ROT47 18.7% 14.2%
%R
—a1i—k5L 31.2% 71.4%
BE
()
FHT4T R 50.0% 7.0%
GiF
I=XA
ERLLY
ROT47 L 50.0% 23.3%
HR
AR
BB =
—a1i—k5L 13.1% 42.2%
()
NN HR
2HT47 . 34.4% 33.3%
FEIRE
AV
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1) REBOHZEICEIT5HENBTDER

REOBIETIE, FEHOMENEEMNICEL, TUOORNFIIRTT 4 TR T 47
R EEIEDOFHNIL - E W LTWABRENZ N LR bhoT-. BHCEEIZHOWTIL, TR
W OTSEBRLW DLW CGELZED) ) 3R S WO RYT ¢ TRERE A G HRENESR,
M) TRIE] TR SO ESPEREZ TR T 4 T RREAZZHWMENENRZL .
BREOBIETIL, BIEHF IS (¥ 5.11, X5.12) Uik TSR FLET 2 HHIN
Zinote (K 5.13). Tk v, BEENRENLWVE ) CEMEICH L UEH L FEERH
(CHRRfE A R LB L QA ITAEIBETE 5. HEMNLIFENTEH720, BEXARIC
T DEEO BRSNS D L E 2 bR, BREOBZICEBWT, BigH LBREOBRK
FEBRENEL, et LAy BIEE) OBREBRIHEALTHND [SATE
2] LT 5.

16- L1 | 04 l Media:Photo | 11/01/12—11:15 | Part1 | Title: #jk - (1
Z DI 3 : n ¥ | Content: BIFHHSATEEL A ()
LEFDRDL4 | %5

LORBILO2WTEALBESD N T,
WL 3 1. BijE tiFAN 3 2 7 F A b (Given and some more context)
FEM) & |. BRT AR ub A 1 &Y+ .

FUR)

B | 2. F{--Event( Waht ...and....)
’F‘J‘ AL F 0

3. fEHL--Result

X 5.11 HEEOHEH 1
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Title: 73 ¥ )L AKIREE

01-#% |03 h Media:Photo ‘ 10/12/14—16:44 | Part1
IORFOMUERR O LB ETH 4 | content: 7% LK D N ET 7 b DEHES
LR ORRE BT L RESTHS S a0t

CODRRF DT EALIBSB N 234

LD

]

e

1. iR iR 7+ A }(Giuen and some more context)
- RYy-ad= FHRIARERR 0 STRE "5 2

2. H{--Event{ Waht ....and....)

LA = A AR BiEl

SR §7- = T AGKEE G L v
L&k

3. fEHi-Result . (R
R, L4 A Ry - R AR T = AN
- e

X 5.12 EEOHREH 2

07-E | 03 [ Media:Photo | 10/12/29—10:32 | part1 | Title: #5iFH

CONEDEEE A L BLET A Y | content: PIEDITL (- BEERZIT D0 -
LiORIEBOHT LB THS ('

CORBLCOOTEALBESH D £ TH

WLk 2 1. fifHe ~1FEEEHI 2 > 7 £ A b (Given and some more context)
= 2l g m o r-fo

Ly

2B - Hsars Bdace Aun

2. Hi{f--Event( Waht ....and...)

3. E5%--Result
3-] P ,,g’f‘f I= T 9{ @ﬁ“ 53¢

2o,

X 5.13

UTERAECHRE L 7 it
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2) ANEEEOHRICEITIHRENBEDER

E5Tx05E, NEIEBOBEITEEORIL L T=a— N T NARBENRL MER T
Hote. NRADOEMZRY LR GEE, BZFDOHRE L VWA EENRELL (K
5.14), EMBRTALIEEH (IX5.15) RAOZAMPLIRE LIZb O (X 5.16) 23%0
ST, ThIUE, BIEENWEIRL 2D NE DONRIFHEA R LT 2 &2 abE 5 2
EEBiST-Z EDBFRKRTHDLAREENHH. BEHNLOHELETIE, e Lt (FE%L
FT7260) 12 ELEL] EWHHEiEZNzic <, ==— 7/ EHEAR LN D WS
MEMhoToLBEZBND.

AHTEBhOBIZRIT, BIRE WBIEER A TMOTORA, HamERORHKICE > T
—EOHMEROZ LIRS, ZOZ LI, BENGHEORD 2o TS Z LTk
0T [EDAREIE) AT

11-75H , 07 I Media:Text [ 11/01/06—12:24 | part2 | Title: FREFN Y 7/ —EF b 1) 2 AT
CORFOREEESELETNETH / | Content: EEfFHEELEEN 2 A & -
UEORIEBEOHT I LERETHS 2

COFTHFDOLTEALRESH D 2T H

VL | 1. HE i BEEI 2 > 7 5 A b (Given and some more context)
i § 1. PefgeiRy3L355en: vBu TRYZLT

2. H{f--Event( Waht ....and....)

3. #5H--Result
C Ty e AR R (07 L p 1158 PR Ty 3 7,

X 5.14 =i bR LTS
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05-2 [ n4| Media:Photo I 10/12/28—12:16 | Part2 | Title: J oD [HfEE
CORHOEEFZEVERFTH 9 | Content: RfFAIC L - THIdEHE D
LEFORNERWHTZ LIERTHD 1
OB ONT EALREBSE D 240
LD 3 1. AfEE ~ S O > 7 F A b (Given and some more context}
5ERY 3, pridn g il 4
i |
2. Hiff--Event{ Waht ....and....)
7 B m B
3. #5HE--Result
[T& e ke tinde EEERE £ to7. g

X 5.15 ENGRTALEEEOHREH

151l | 01 [ Media:Photo | 11/01/12—11:57

Part 2

Title: 3¢5

LOZHOEEEIMO LBV ETH

Content: "\ &E T ET -

FORRERHT I LRESTHS

CORRICOVTEALBESH D £ 70

VOERLE Y 1. FiER - I8 2 > 7 + A | (Given and some more context)
il 3| aRamdil ey g T
B 2
2. H{f--Event( Waht ....and....)
Gl 4% 3B b 6 Ry
Ag ¢ & I H\ 5 F T\
3, f54--Result
__n”::,::" o e 21 1?5"‘:—r[.f

X 5.16
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5.4 EE

LB AT 4 TEFIAT RIS, BIEFITHROAREIC L 2 F T LTRSS & & ek
TELMEVIER DD, 74—V RIEICBIT DBEE OFACHBEERT, B2
N7 4= ROMWE (NHATEIREE, AL/ HRERE) & REDOMLICBIEE SO0
FoThkESD. MIGEBEEONELD, HASCHEEROELZRET .

74—V NAETIX, 74—V NZETHBIEEOMNBITEETH L. HEEIT, B
FEDRABREICAVIALVTERED DHASCHEER LTS LI 2 TRl 2 El T 55
T, ZHUTABEREASDEADESWRRENEOEEZRDDLNLTHSH. BORW
WAL, BEOTOMEELIZIAROFEHOREZ L VRS RETZENTEHLE2H
nas.

TELORIEIEE ) 1272 0 od 0y TARNEBIOBIZE) I8\ ThH, REOBIZEICH-T-L D
72 T NAIBIEL) O LD ITBIEFEDNH DR A > THBICBIERNRITES B8 Ll
THZENEE L. 207023, ARIEOEFEEREZZE S F1 6 - & L EELD, ESM
VB ST R LWFEEABET L bEBERRETH S.

F7o, ANHIEENX, MHAEHZRIT R PR R Y Z Bk U722 T AU T 220 T2 235 5
LR DT, BRI TIEHm72mekil 2 015720, SEITZ RN ETR 52 &
(CENT AR > TV DD, FLWRFH CHRFCE B2 0000 07 < Flak - 5 F LR 2
Thod. ERTIAMEEOLEICOWVWTEENSZH INDEMNH 7208, B2 1EHR
F 7 IIREER I OTEB) OFEERIZE L CITRLIERRBUEICYIGEO RN & 5. BIEDFE
RLERDAFAAE, FoERT — & B ARHEBIOW 72588k T Lav7e <, SUIRMIZRIEHRITHL T
WKHDAREMEN D D, Bz, BEO®Ra T 0O X 5 ARstskEimm Z2 /ER 2 o b iggko )
ED1DIZR DAL S 5.
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% 6 = mobile AP3TICHITBEREFHAAT1 7 DA
HENBICLEHEEDR

B GO NETEECREE I, FICIRA 2 FEEE®RTHY, A=A, A—¥, A—
RIEOBROFTENZ & & LTIRZDFEN AR THD. AIETELLIEL DI, &)
HY7eTEE) 2 5ol LRI 2121%, WUIRREMN AT « 7 OMBEOERLEEER 2. £
D7 HARFETIE, mobile AP3 #UtEL, 4 FEOFREHAAT 47 OUF, A7y, HiF,
HE) IUEXDEEEZER L. £ LT, 74 —/L FlEICHEW TEIEE DB
LCAMDOREHAAT 4 T2 EHMAAELET LT, AT 72y b)) ki 5
Dy, BDOWITRERH AT« 7 L BlE R & ORRO T, BIEEOFHEMRN L O BT
DT EAT o7, Ht2IZ, ESM OBIEY — L OBGED FMPEIZ DN TER LT,

6.1 EBERFAATAT DA EDHE

A RNETHEAL T DHIEE, AEAEGEOEMRES LR E LT, 0 RGRFERD
75, & DV L O OHEHTROBE R O &L ZIGCD T 2 REDBNETH 5.
I NOT YA L OBEREL, SO0 FORBERMERE R o AT TR, b
DI ZE L > TORDABXH BT ILERDH L. BT A 04 v I V—2 T
THA OSSN T 5L, FEOTRABEEIEL T LERF L. —KOENE
FEBEFR L L UEHT 2561, BT OCBEEOIRECHE 2T TR d, T
WY — AL TH D,

ZZTESMWHDTZ v b7 4+ — L Td% mobile AP3 Zik R LT, 4 FEOFLEMH AT
4 T GO TEldk T 58 (mobile AP3") %Z{Efk L7-. mobile AP3"i%, 4 fi
DFEFHAAT 47 (X7, ATy F, /5, GH) % 1 2O FICHERCHHETHZ &7
T&5. S8 AT 4 7T 2 BRICHARDEDFENIREIZ/ > TV D720, 4 O
AT 4 7 OFLN TN T D MEBIRCBIEF ORREDO LR E &2 mD Z L kD &
BE LTz, ZOFER, By — L oWELS—KOETEE Z28I5H & LIZGEGOMA~ =2
— VAV NMIABRRMRA LG LENWRFTE 5.
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= ==
6.2 FHMEER

6.2.1 REREHH

mobile AP3" D 4 FiDFEH A T 1 7 % B HITHAG O TR A ERT 2 L 9 (12
BEE (WHE) & MEE 52, ZOEBRTIE, mobile AP3 ZH\W\\ =7 ¢ —/L Rifi#
THOWOBNTEFLER A AT 4 7 OMAEDESCARE DI T5Z LIk - T, Y—1LDOHFD)
MBI BEORREDELEBET HZENHNTHD.

6.2.2 &A%
1) 8RR

FHABREDIE, 55 5 T & W U < RFMOPFEIREIZIB VDT T D 2 SOBIERMGRARE L.
a. RIEOBIZ  NTHLARWAZ T L LIZREETH Y, BIEENERIIMICET L Z

ENTELRETH .
b. NFWEBNOBIL: NENFETZBIANLBREDA X T 7T 4 772G DN TOBIEE
ThHs.

2) WESA
NEIEB 2B 5720, RESBFTORMEL, a2 ANPMTERT D5 L Lo, A
PHIHRERN Y U —N (R TRERIHT) D 1L 2B TH 5.

3) Y—IL
FAEDERIZ mobile AP3TDOESRA AT 4 TITHHICHASDODE THWTERWE W IR
FIZL72 (¥6.1).

. o SR 4ERETS e e | N - Bx=
EEEROMIE : B AT FRERY S i LB | EE BR s
ThAS XF BE AFVF ' EhE BR  p..
N - Bs=
------------------------------------ T AERIRCR
ER | B BB
o - ot L
- z E _ 3 . 'ﬁ E __ 3 ! '__»;i % % -
ER| B BB
bEE k!E/EI o ErE B g | A EE
5E ¥  BA P . S —

6.1 BERDICIE U308k T BBl R Z0e A A T ¢ 7 O3EIR

Doctoral Thesis at Future University Hakodate, 2013



Situation, Tools and Human Relationships Related to ESM

4) BIEHE (HERE)

B (BBRE) 1%, 205005 30 DO RFAEB LORFFiAE 24 4 (B 124, &tk
124) ThY, BEFHEOVLHHEMIL 203 mThotz. T—XUHOMHEE L, BIZEI1Z01
ND 24 OFREBINEREZM5 L.

5) EEDORN

EEROWIITIHE S EER L, FLVE, 74—/ NAE, AA MHAED 3 EMERTEL
72 (K6.2). LTFIZHHEDORNZRICHHT 5.

TUHRETIE, AEMEDOHH DY, mobile AP3 DOIEAEEDOHEE (X 6.3) 1T\,
BB — VORI Z{T 572, IRO 7 4 —/L KA TlE, mobile AP3 M\, 2 2D
REZITo 2. BANCREOBIEZORMEZITV, AERICT > — MAEZFME L. &K
O, AEIEBIOBZEOFETHY, FERICT »r— MREZFEMm L7, REORA
MR, BISEFTOEMEZIERT 57120, BIEFOREFORIELZTLELTH b o7 (¥
6.4).

TLUIRE J4—IVREAE KA AE
\ .
~ |
v—)UiRBE REBOER [ AREENDEIR EHRABTOWHE
VAl Fieldwork 40 min Fieldwork 40 min
20 min 77> — k10 min 77>2r— k10 min

6.2 FEERDWIL

0B RARE 0b-RERE-AMIRE 1N
H o 0 1 m-14|nl- |mw'ﬂ>ﬁ'www e e

6.3 FLERH AT 4 TR DR O]
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6.3 EERDFER
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PLVA SBOPTRER ZELB
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