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ATAAE Ha%%]'j’— °]& DB=2 ?"—%‘5}71 AMAME 5F ABA A 7HAE H7tee 2ol A3
ojof StRE Hr7|ES THoH AYE dasith. v AEAAS BUFsH] 6 s A AR
AFATR2] Ryu 5 (2012)2 AHA E848 FH0E AFX A tgt 7k 717188 A skt
ol 71&9 #HHg, F84, AAE, &84 37 /‘Vc}‘l\—% Solth. o3t HrrEe ARA A5 E F
AR 2 Sl BAIEAT AEAF ARAR Al B8+ Y5 Ade BE1E A4
ool B AFoA= AFA A st 73—@7]'-4 B7+s A8l AFA A9 7FAE A8 (practicality),
A A 7}A] (economic value), A3} 7FsA] (industrialization), ©]8 7FsAd (availability), 3412
7}4] (potential value) 52 S22 AE3I3IT

H Ao Ee TEHNA & *"%xwxw 1004, dFoA HS3 A4 10048 S, 2% 20073
S 4 AT T AE7F F7Ml A F83 AEATA NS AA T P xﬂOPﬁ}%iUr °]
TE Y8 AHd AR T EA S AgollA %%‘ AFA 2L AR} EH‘éoﬂﬂl A A TS F

2
Hog FAREE sl A/ Y 57 F 3] ¥ A 4B
A Qe A4 1004, Bl ASE A4 1002 2002 4

Fl
gt olFA A3 200
o ABAAA AL AR E 7] 18 AR 69 AR 2 A4

] Z

o B3] kel (Delphi

38 B7HE AFeidla O AAE Aste] A At Hde 74 H 7%4 °ﬂ7‘ﬂ °H34TJ— ARt Adn=
22} (second round) F71E LT}
7 Ao ol xArt AESHA & o] RolHaL AR @1‘/1\—7} SETAE setstr] A A7t

7ol e AR e BA4e Wsta A8 AFe AAsoh =, A5 (round)E AFETF Dot
2] AF = MRS shetet] flsto] A 4 ﬂL ]—’F (Cronbach alpha) 9} 43kel7bs
& (generalizability) & AAFeFRAL, B3t dafo]xate] A} RAo Rifeles AE7Hs 37k A
F7F Wskel 32 (consensus) FAo] & Ol-roiﬁbxl zhebetarzt shgict.

2 A7 2%olAM= dto] AR AFA Skof iste] &7hsketl, 53] dRblee 959
7Ade] ok 7] wioll vl A AGAstHAl A stint. 3ol date] AL Aol gk v et A A
A AAISkAL, 4730l A AR A IAES Aestiith

2. Wsfo] ZAjel A4
2.1. dz}o] A}l FlQ

dalo] 2AR= F2IE 2AVHOE Al A7 sidSolA AAZeln AHHE HalA o5
A& ZzAbs= W oz 7dkE ik 1950 o Zof u]= RAND (research and development) 914
AX A= o] 71 WE whel AE7F 259 T E Aozl fste] oy Ad e s=9E ks
3lo] X9 ol AS F=38t2AF 3FA T} (Linstoned} Turoff, 1975). AR/FEL 722 AR skl @3}
= ZAo] ol F 3 (round) ©], HE2 3-43] Goles AAE Qlow 7 FojA A 3o thE A
BEAES AL ooz ] AN 259 S £ 4 9= 732 Fr};. o]#E theA
<5 713 & S8 AErkEel A 9Ae FAL A AS F87M 7P A g %oﬂ FHsE 2o
Z 7|3k At} (Gordon, 1994).

ofol 2] /1 AT AFE FuEAe) 28 2ol dlele] AFol ofd AL Bkl o2

o

wjolc} (Ziglio, 1996). o] Akgtel Thal obd FAHow Zad o o] e w) AEIES Fol9}
B2 5 $2 AT 5@ S Slrke o] Wsholz el ofeleiofelet (Cordon, 1990). el
A9 A7Eo] & Aelel 2of A2 U= A= F2 IYL £ AU A D99 32

S SIS FE 4 9B A AN AL P 5 Ap A 2slo] ool o4
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% 9 A7t 9] el Reld BrolA Aoz oA SHsm o] F APk A2 UHNow
Atk A%E A4 AL T Bl AEAA T AR HAD 2 ARASE T A
1Y 94€ 31 o 9aL

3to] 2Rl o AE A48 EAE Z=t) (Linstoned} Turoff, 1975). oJ#] W
WA BB Sl Fohe e BEol Wol 57 el 3 e Wil ke Lok
cIFoIA3 SEr) £ ZAAAE oIUE ARE M EE B A $AAE AAE 5
Tl Gordon¥} Pease (2006)2 AA|Zto 2 Th2 AL HARINA A A AS +=H3= A7)4
9] AR 7} (real-time) Wsto] ZALE /W38l 7|% 31913, Gnatzy 5 (2011)2 o3t W o] AEH S
dulo] Z A} H]JJ_OH EFFA (validity)=F Al A (reliability) & 7fAS QS-S AS3 ATt B 2A}
INZre 2 $Aske F4lo] datolzAl FEl= oA @77 Yol §ie 93 &
romm £oiel Aafol A} BAE ASSLA Ssich. w3k oW A Aol o3k
WAE) A5fo] LAl Wabol At HAAAE AEIRE 2ol AR W
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2.2. dglo] xale] AP

Sackman (1974)-2 @z}lo] AolA AT A=/ F7tel el &
4l ol ARIIEC] NG FFE TR AT A2 s = 3
A} 27 Aoz o AX Y% stk (Fink S, 1091). Pill (1971)& @sbo]xAprl Hx
IS B7He Zashy] wiiEe] dubv 7R Fast BkE wHEsiA Yele 7HE S35 A
B7he oln)7} ok Sk w3 Murphy 5 (1998)8 @ofoldTs Al2e A4 FEae Bt
2 ipgo] olUa 183 A4S HH OB AMSIES e AR ) oF Shrha 75k
FoA= o oL Btk

JeiA dalo] ZAA = LR ATolA 7<ﬂ°}f51~b A= B34 SEHETh: A2 AR
o] 7k #H7beke st H3HE 7S AASHA H QAL o] F Heshusius (1990)9] A= 7|&
(goodness criteria) o] hte] o o]t} Fink 5 (1991)& @ 3}o] %-_r“’ﬂ/‘i 93 AR S AE ek 98]
Ae A8 SEES ol Xdﬂﬂ%ot sk 3hglth. Murphy 5 (1998)2 Wsto] ALATNE F74e 4
A= ek AAEE =, S 2 7= (gold standard) 2] v, T2 94 53 42 239} vjw
3= 7| EHH S (criterion validity), 4&#4 5 UH = (loglc)-/] 7}, oFHEFGA (face validity)

= 1t} (of]. Tomasik, 2010; Graham 5, 2003). Graham % (2003) EEH]—?S]- S1gvigs
HEETH 5 AEE SAs= v §-838 SAFee AT 28RS ke o Zol
2

ook L Yo7\ 22#]0”
(k—1) o2 k’ 1)

A7\, k& B7HA s de] gola U < A Jﬂ7}7<]--°4 E A (variance), o= 4, j HA] F7ERp] &
2 (covariance) 12, o2 2 A/AS| B4} BV T, 5 FTAAL DA U] ) Ak

AZ S B HHOE AR TL (pre-test)i‘r AME-3 7}
B ‘]..‘E vl o] 9l o1} dglo] 2ALe] EAA thE HIlxte] o AL F

HE 2E7) ool mia] dBA QA F7HE W AR AFds Add o= gk 234 A A=
SA2 i3] Rejste] AR EATE Fohe WAlo] sttt & 4 AUrk wHRE ZAbA G R
th= 9 Z o)F A=yt dslol AR ZEXE e 7] 2 4 9tk 3E

A9 % (consensus)=

} (post-test)2] YX]4 (consistency)=

el A o AL SR

KN
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ATrE SEAE 7H] B3R} (standard deviation; SD)7F E0]=+ 212 oA 3 o] LA3
Atk A = 7] w &l (Rowee} Wright, 1999; Schmidt, 1997) 718450 BARS BA 5= 1
WHog A E Frlehe WS Fd8in

2.3. dsPlsE
Cronbach 5 (1963, 1972)2 A2 A=A
D}-, A]E]}H =T 7}.1} u]-o] /\]»8_5] % =

T 24 duksl7s S (generalizability) S Al QFF
uet AukE AlAE AAES g3 AT 2F =

o

rfl r]r

£ 7R WA QA6 B 220 g0l B ZE7) ) 2 ettt B Lde
Tolg HE e4Ae) Ao ARASE AR BA0R B 4 oLt ol Br WESE ©
AT 2718 SA 37 el B2k BAS) Al AgeI17) ol ehe A s )

A
=
o] £ 22} (measurement error)?] ThFst YA (source)S H71ele dulsl7leT o2& AL
t} (Brennan, 2001).
It E o] BollA= WA A A thete] rAA FIEA} (rater) ol Al B2 F7PES] 2E
< T3 2ol AT 4 it
Xir = p4 (i —p) + (pr — ) + (Xir — pri — pr + 1)

= M+Vi+Vr+Vir;izlv"'7ni7r:17"'7n'm

3714 pe B (population) st AR (universe) oAl v AA BE (1 = EiE-Xip)olLL, v 2
HAdES B (FEHS} 4E5AL )2t & 4 oy 281 P F+ (population mean) p; =
E . Xir, pr = E; X3 S0]T}

AnkslrbeE o] 2ollA EA A FASE A FEkel BT Jhs et 549 oy AYCA U
£ BE (ample) 22 AFVLL o| Fol, ivA BB n, W WA} BAESE Rolasicha
Pk e nAUon e YRRES AT BV FUE e B A 7
o]7] W&ol 753 A# (universe of admissible observation)oA] {2 TEOZ R = Zlo|t}.
sl s = o]RoA= B, H7HAE, HI7MA 7] 5 (test item, rater, test occasion)S =+ (facet)©]
shetl BAES 22 (factor) T FAREE o)A 73] ¢85S T ¢ Qv Aol t=
95 7S 2 ST eIl 1S4 ol $39 A0 QAL o8 Aol
12 2 Zol7] diEel AN Aol e 2elow NFAA T B ATl e AdTE

o S 2 AU ek A WAL 9 2] F g Fi FHo] YA o] el 15W 47

(single-facet design) =3 0]?’/} Aol 3ttt

A 57k 5o A 7 Rl Fol7k AL Aoln ozl e Aol 279 Adew sekict. 2t
Y dxpo| A a1 ZHO _f,\__i_oﬂ/q 233 zro] F@2 Qoo AP (2= AYAS)9 _z;_zé%l—gl
RE ox= ZHo o) M7= Aojurg BEAMRE (variance components) 02 159 9FHS =
b gtk Qe RS AARE BoEe BAIEE B3t 2om oS RE ANOVA EA
FolA 4T 4 e FHE A dEs T A EE FHE 5 Qi

o m°“

02(Xir) =0l 402402,
7+ 2o )3t W= n,.wHel FrkRto)] o8] FeA = HIARE Suke A o)A B AlgSo|m
2 =] Hrpdse] 71uigke] 5o AR S (universe score) 7} HTh ojul] IESH X A=)
7}Atol| th3t FFH 4 (mean score) Q] BT BAAGRS thew) Zo] T 5 Qlrh
Xin = EXip/np=p+ (i —p) + (pr — p) + (Xir — pi — pir + 1), (2.1)

UQ(XZ‘R) = U?"‘U?{"‘UER :U?+Uf/n'r +Uz'2r/nr-
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AL A} (relative error)+ A|213E2] FZH HA} (observed deviation)2} 2719 ARAHFTHAX
(universe score deviation)2] x}o] (difference) @ ] H ).

0; = (Xir — EiXir) — (s — Eipti).
oju] Ath 2 XHE A (relative error variance)-& th2-3} Zro] Ao dlt}.
2 2 2
0°(0:) = 0"[(Xir — pr) — (i — p)] = 03/ 111

Cronbach %

o
2 AYAS

(1972)= ¢¥ksly s = Al (generalizability coefficient) & t23 Zo] AR 42
AR A a4k Y H] (ratio) 2 o] gttt
Ep?® = (07)/ (o7 + 0%(6)), (2.1) 1A 0*(8) = oin.
FAREA O A 7R EAke] It BIEREe] o] Tt E
e E N ELE E R R PR P LR LI Lo et

<] 17}5%}
(2.1)9] IuBl7bse Al5e] B3 (unbiased) A3 oAl FEe] 71thgk AL o] &3k

=2y
Aol 72 5 Sl
B2 G2 _ MS, — MS;,
P = %262, MS,
q71A, MS,& F7A 7] 4 AlFE (Mean Squares due to raters), M S, 37lA1e} &2 W
S22 gt H AT (Mean Squares due to interaction) o]t} 1=H AA A FHH tslr}
S Aee ZEvsE duket A3t (Lee, 2014).
a8 B dFolMe B7RFElA Bl thEl of2] £l thste] Frbste= k3l7] w2l '
A A FEL] t 540 tiste] r AR FrEAt A -2 UMY BYS thE 2ol B 4 Ak

Xitr =+ Vi + Ve +Vr + Vit +Vir +Vip +Vitr; 1=1,...,n4, t=1,...,m¢, 7=1,...,np,

A7 p ZAVT AN & AA BT, v 7 WA BT (REAS} ATAL)Y T 5
Atk AWEY DB E WAL o] e RBe] AP 238 AA (two-facet design)E RH5
Agk 2749] AL FEI} S40)7] tRo] o k] Aol Ee Ao]: ARARE o]a Holo] B
Ag 70 Zo)7] digo] BB B4 el Aol 2Ajel 2ele DFEaA L o] TS Fi
o] FIAF Hol7] ujFof 13 A (single-facet design) 207 BT = 3lr}.
TAHE ZF 94 (components) & #3311 ZF @4 Rkl 2AZEE A7) $18)A The Table 2.13%
22 F4HEA (ANOVA)RE 9+
Table 2.1 Mean Suares and Expectations when number of components is 3
Source of variation df Mean Square Expected Mean Square
Item (2) n; — 1 MS; 0'1-2” + nro'izt + nto'izr + ntnraf
Property (t) ng — 1 MS; 0'1-2“, + niai, + n,,vaft + nin,,.of
Rater (r) ne. —1 MS,. U?”, + ntaiz,,, + niafT + nintoi
it (ng —1)(ng — 1) MS;¢ o2, + nrol,
tr (ny —1)(n, — 1) MSy, a?” + n,;afr
ir (n; — 1)(n, — 1) MS;, 0'12” + ntafr

itr (ni — 1)(nt — 1)(n — 1) MSitr o}

itr
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ol W AL H7pAt Fol7] wigel FEHre] E¥S XurZ AL o] Ahexkgie vt 2

o*(8it) = 0" [(Xitr — pr) — (it — W) = Oig + 0ig + Tier = 0o/ + Tty [0+ Ty /101

Al e Al FAGL BEAFES 7k 4 o8-8t EAEA A 7+ Qo

a;

Bt =
P = 52160y

0:17]}\—]7 &72‘ = [(MST - Mst'f - MS“" + Msitr})/(nint)ﬂ &2(6) = 6-iZt/nT + &?r/nr + &%tr/nra 6-227” =
[(MSir — MSitr]) /0, 65 = [(MStr — MSisr]) /iy 62 = MSigr.

3. Wso] zAPA
3.1. 7|2&A

6782 F7H el A 200702] AFA Aol thsto] 57) S-d9] 7Hxell thate] 53 A==z Frlete 13}
Doto] 2AE 7t 54408 F7ke] WAl F& Ptk 23 AA EAE 2 <9 5& sk
T4 6] F7HNANA AEA AL M AF Ve 22k Do) =AM AASATE FAA L
S w3} P72 2t (1) B9le) ARE Fusin £AT £ i 7138 Rosio] (27}
ABAA F7He W 5 Y=F e dute] A S 7 AEF 2AE AL $A4
Ql 42 SPSSE ¢]83th. thE Table 3.1 #d37} Ao A& HAEA4] 7+ 100210 et =
A F7hel o % F Ao Fud 2EBA 5 V125 AF gl

Table 3.1 Simple statistics of the survey data

o

source round statistic practicality economic value industrialization availability potential value average

first mean 3.202 3.042 2.932 2.988 3.443 3.121

literature SD 0.816 0.812 0.879 0.831 0.823 0.832
review second mean 3.207 3.077 2.985 3.030 3.493 3.158
SD 0.691 0.613 0.628 0.649 0.698 0.656

first mean 2.955 2.756 2.541 2.713 3.040 2.801

field SD 0.806 0.786 0.891 0.847 0.829 0.832
interview second  Mmean 3.045 2.773 2.658 2.780 3.190 2.889
SD 0.803 0.670 0.636 0.724 0.767 0.720

4
)
=

o) A7psE Aol v wakth (EaxgS] Flole ABAS 1 = 0.9816, p < 0.001,

A% v = 09715, p < 0.001). ol A= B7 gel Aol WAHALS T 4

224 b Bitol ALk 3 24 Wato] 24 F 7 B & rhel ®

e &5 g9k g0l B3 Frhe TEARE A 1007] FZo] cshe] 1xjo

816019101} 234 F ol 0.6012 94 Sdo] WAL & 5 ek, Ao 23 3
]

[
=] %
A5aT WA ol o 2 JAFHo) JRAALEL F5F 5 AW E o ALY B

ox
r_I

i o o
)
N
-
)
2

2 N2 oEN oo e
o >

3.2. Wsfe] Abe] Ay £A

G747} o Gl sl MR VA FAHE UeleA ASg R4S B A3 B8
7 gtk 3 G2 hsle] 659 BT BHE @ Fejolmz ARMS WAL A =S P2
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3FTE T Table 3.200A4 AE| & A7t 134 & 0.54004 0.75 ZE2 YERFAL YA TE 2410 A]
T 0.7894 0.87 A= & o|Hr} AFshe dHs Holx Qitt (o, £8Y A&7 (practicality) 37}t
AZE7F 12} 0.5428 = 24} 0.7825). ©]& 2x} 37} & F7ke] A 27 ASsas RosEn A
27kl &5k dafolx At A7t 55 SJv]sitt

S B B4 FAgte] 7 BN 2IA F7} B Bashe ATL Hoj AH A 7}

[e] T [o e}
3fal QAA Tk o] A o] F7Th (Consensus)% 5{,*&3}»— ZA7F HRA = 251 QLSS XA L)

Table 3.2 Reliability of the survey

source  round statistic practicality economic value industrialization availability potential value
rater variance, 72 0.1372 0.1414 0.2426 0.1358 0.1153
first item variance, 12 0.1143 0.2250 0.3004 0.1861 0.2502
i X r variance, &?T 0.5778 0.5669 0.5984 0.6218 0.6074
literature Cronbach’s « 0.5428 0.7043 0.7507 0.6423 0.7119
review rater variance, Af 0.2074 0.1221 0.1179 0.1351 0.1912
second item variance, ”? 0.1862 0.2730 0.303 0.2318 0.3930
¢ X r variance, &?1, 0.3106 0.3025 0.3138 0.3309 0.3388
Cronbach’s « 0.7825 0.8441 0.8528 0.8078 0.8744
rater variance, 3 0.1922 0.1795 0.2722 0.2118 0.1761
first item variance, ;2 0.1059 0.0972 0.1444 0.2001 0.1260
i X r variance, ;. 0.4988 0.4992 0.5828 0.5675 0.5612
field Cronbach’s « 0.5602 0.5388 0.5978 0.6790 0.5739
interview rater variance, ”f 0.3922 0.1885 0.1512 0.2319 0.3128
second item variance, A? 0.1715 0.1999 0.1976 0.2668 0.2814
i X r variance, 6127, 0.2835 0.2975 0.2905 0.3281 0.3152
Cronbach’s « 0.7840 0.8013 0.8032 0.8299 0.8427

Wsto] 2] QU B4

AF e 27 o] AARA oA 34 (true score) ] #4F vl&2 = 4o AoAe 42
23 22 24 (components) 2 23l e 4= 9T}
Table 3.3 Estimated variances and generalizability coefficients
source Sou'rc@T of MS first round Estimate MS second 1‘0111?1(1 Eétimate
variation of Variance of Variance
Ttem (%) 8.388 0.2026 8.598 0.2520
Rater () 55.684 0.0950 67.236 0.1272
Property (t) 25.522 0.0322 25.162 0.0368
literature (tr) 6.131 0.0595 2.933 0.0275
review (ir) 2.236 0.4103 0.885 0.1414
(it) 0.260 0.0126 0.330 0.0254
(itr) 0.184 0.1842 0.178 0.1779
Generalizability 0.4657 0.6875

Item (4) 5.775 0.1282 7.135 0.2070
Rater (r) 75.331 0.1320 116.540 0.2255
Property (t) 23.812 0.0269 29.010 0.0429
field (tr) 7.662 0.0746 3.156 0.0298
interview (ir) 1.891 0.3370 0.828 0.1312
(it) 0.244 0.0064 0.271 0.0165
(itr) 0.206 0.2056 0.172 0.1718

Generalizability 0.5620 0.8025
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Table 3,390 ©J5P8 BAR 84, Bme] B4h, 54 7 Bato] WE 23} ZAlA SR, 28
(R A1 A DA A2 1 1 0 o] 2 8 e e, o
) dto] ZA7L R 2A0l uls) AR AR AN AL Juleh. wat FE)
| AL AL O B AL WA FEL Ao)e] ol FRHAT 4SS BHZY 5
bel B4kl AAE AL 7 B4 e Aol EH ARHOE o|%ol AL g SJulgich ol
H2 7Pk 2AF] EAERE (construct validity) 7} 71 A F 9125 2] v shc).

B9 BohEe) 4oz Asje] 7} Aokl LA Bako] ZoIEUAT BoA el Hatol
we Apdolth. SRARE b8 EEUA (SD)7F Fol=t A2 o7 S0l
T (RoweS} Wright, 1999; Schmidt, 1997), @sto] 2AR= AR} S o)A a7
o] o] £He7E ZIsta g, 24 dsto|x At BIEAEZRS] AX
o MgSITE %, AAAY WEol 21 AYLAE Zof AHE A%, Aua
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Abstract

In the knowledge and information age, to discover and protect Intellectual Prop-
erties would be very important for their economic value as a major growth engine.
This study evaluated the reliability of a Delphi survey conducted by experts to assess
the value of agricultural resources knowledge obtained from literature reviews and field
interviews. Delphi method is collecting the opinions of experts for several rounds re-
peatedly, in the next round the experts have chance to modify their opinion. Scores be-
tween two rounds are highly correlated and standard deviations are declined for second
round to imply that some correction of their evaluations are made. To check reliability
of Delphi survey of two rounds Cronbach’s reliability coefficient and Generalizability
coefficient are derived. The Cronbach alpha’s supported the reliability of the method,
but the Generalizability analysis revealed some unexpected results while checking the
variance components of sources of measurement errors. Despite the increased relia-
bility coefficients, the deviations between the raters are increased which means that

additional rounds are required to get consensus, the goal of Delphi research.

Keywords: Agricultural resources knowledge, Delphi method, generalizability, reliabil-

ity.
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