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전주대학교 생명자원융합과학과
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요 약

본 연구는 문헌 및 현장에서 얻은 생물자원지식들의 가치를 평가하기 위해 전문가들을 대상으로

실시한 델파이 조사 (Delphi method)의 신뢰성을 평가하였다. 델파이조사는 전문가들이 다른 사람

의 의견과 관계없이 독립적으로 전문성 있는 평가를 내린 다음에 다음 단계에서 다른 전문가들의 의견

을 참고하며 자신의 의견을 수정하는 절차를 갖는다. 본 연구에서는 문헌에서 얻은 전통지식 100건,

현장에서 취득한 지식 100건 등, 모두 200건을 우선 선정한 후 전문가 6인을 선정하여 각 지식의 가

치에 대하여 두 차례 평가하도록 하였다. 그 결과 두 차례의 평가점수는 연관성이 매우 높으면서 2차

에서는 다른 전문가들의 의견을 수용해 어느 정도 자체수정이 발생하여 각 문항에 대한 평가점수의 표

준편차가 줄어들었다. 본 조사의 신뢰성 (reliability)을 파악하기 위해 일반적인 신뢰도 계수인 크론

바하 알파와 함께 일반화가능도 (generalizability) 계수를 구하였다. 이 두 신뢰도 분석을 통해 2차

평가 후 평가의 신뢰도가 상승하여 전문가에 의한 델파이 조사의 신뢰도가 매우 높다는 사실을 지지

하였으나 일반화 가능도 분석 결과를 해석하는 과정에서 다른 결과를 유추할 수 있었다. 신뢰도계수

가 증가하였음에도 불구하고 평가자간의 편차는 증가하여 신뢰도가 높아진 것은 평가가 상향되고 평

균에 회귀하는 경향으로 잔차변동이 줄어서이지 평가자간의 의견수렴이 이루어진 결과로 볼 수는 없

다는 사실이었다. 이러한 결과를 토대로 신뢰도 계수와 함께 평가자 간의 분산을 파악하여 델파이조

사의추가적인단계 (round)가필요함을제시하였다.

주요용어: 델파이조사, 생물자원전통지식, 신뢰성, 일반화가능도.

1. 서론

지식정보화 시대에서 지식재산권은 그 경제적 가치가 크고 새로운 성장동력으로 인식되기 때문에 이

에 대한 발굴과 보호가 매우 중요하다. 그러한 지식재산 중에서 최근에는 국가가 보유한 전통지식에 대

한 관심도 높아지고 이를 활용한 기술에 특허권을 부여하여 타국으로부터 보호하려는 움직임이 생겨나

고 있다 (Kim과 Song, 2013; Bubela와 Gold, 2012). 국제적 흐름으로는 생물다양성협약 (Convention

on Biological Diversity), 당사국회의 (Conference of the Parties), 나고야 의정서 등에 의해 생물자원

에 대한 지식이 인류의 공동자원이 아닌 주권적 권리로 인정받게 되었고 이에 따른 권리 인정 및 이익의

공유 등이 규정되고 있다. 우리나라도 전통지식에 대한 발굴과 보호에 관심을 가지면서 지식재산권 제

도의 보완과 전통지식의 DB 구축이 필요하게 되었다 (Ministry of Environment, 2010; Kim과 Song,

2011; Choi 등, 2014).
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전통지식을발굴하고이를 DB로구축하기위해서는특정전통지식의가치를평가하는작업이선행되

어야 하므로 평가기준을 구축하는 작업도 필요하다. 우리나라의 전통지식을 평가하기 위해 한국지식재

산연구원의 Ryu 등 (2012)은산업적활용성을중심으로전통지식에대한가치평가기준을제안하였는데

이는 기술의 과학성, 유용성, 경제성, 활용성, 시장수준 등이다. 이러한 평가기준은 객관적 자료를 통해

계산할 수 있는 평가기준이지만 전문가가 정성평가할 시에 참조할 수 있는 정보로 활용하기를 권장하기

때문에 본 연구에서는 전통지식에 대한 전문가의 평가를 위해 전통지식의 가치를 실용성 (practicality),

경제적 가치(economic value), 산업화 가능성 (industrialization), 이용 가능성 (availability), 잠재적

가치 (potential value) 등의특성으로세분하였다.

본 연구에서는 고문헌에서 얻은 생물자원지식 100건, 현장에서 취득한 지식 100건 등, 모두 200건

을 우선 선정한 후 전문가 평가에 의해서 유용한 생물전통지식을 선정하는 방법을 제안하였다. 이런 연

구를 위한 사전 단계로 고문서와 현장에서 추출한 전통지식을 전문가 패널에게 우수성, 실용성 등을 중

심으로 평가하도록 하여 전문가 패널 5명 중 3명이 복수 추천한 생물전통지식을 기초로 하여 문헌에

서 얻은 지식 100건, 현장에서 취득한 지식 100건 등, 모두 200건을 선정하였다. 이렇게 취합된 200건

의 생물자원지식의 가치를 평가하기 위해 전문가 6인을 선정하여 각 지식에 대하여 델파이조사 (Delphi

method)를실시하였다. 1차 (first round)로온라인을통하여전문위원에게전통지식의가치에대한특

성별 평가를 의뢰하였고 그 결과를 취합하여 전체 전문가의 평균을 각 평가위원에게 알려주고 수정하는

2차 (second round) 평가를받았다.

두 차례의 델파이조사가 적절하게 잘 이루어졌고 조사의 횟수가 충분한지를 파악하기 위해서 전문가

평가에 대한 신뢰도 분석을 행하고 통계적 검정을 실시하였다. 즉, 차수 (round)를 거듭할수록 델파이

조사의신뢰도는증가하였는지를파악하기위하여차수별신뢰도계수 (Cronbach alpha)와일반화가능

도 (generalizability)를 계산하였고, 또한 델파이조사의 성격과 목적에 부합하도록 전문가들 평가의 차

수간변화와공감대 (consensus) 형성이잘이루어졌는지를파악하고자하였다.

본 연구의 2장에서는 델파이 조사와 신뢰성 측도에 대하여 소개하는데, 특히 일반화가능도가 익숙한

개념이 아니기 때문에 비교적 상세하게 설명하였다. 3장에서는 델파이 조사 결과에 대한 비교와 신뢰성

분석을실시하고, 4장에서결론과제안사항을서술하였다.

2. 델파이 조사와 신뢰성

2.1. 델파이 조사의 개요

델파이 조사는 구조화된 조사기법으로 원래는 전문가 패널들에게 체계적이고 인터랙티브하게 예측문

제를 조사하는 방법으로 개발되었다. 1950년 대 초에 미국 RAND (research and development) 연구

소에서 시작되어 가장 믿을 만한 전문가 그룹의 합의를 얻어내기 위하여 여러 차례 질문과 피드백을 반

복하여 합치된 의견을 유도하고자 하였다 (Linstone과 Turoff, 1975). 전문가들은 같은 질문에 한번 답

하는 것이 아니라 두 회 (round) 이상, 보통은 3-4 회 답하도록 설계되어 있으며 각 회에서 전 회에 다

른전문가들의의견을공유함으로써매단계에서그들의판단을수정할수있는기회를준다. 이러한다

단계응답기회를통해전문가들이각자의의견을수정하고의견을좁혀가며가장적절한답에수렴해줄

것으로기대하고있다 (Gordon, 1994).

델파이조사에 가장 적합한 경우는 정보탐색의 주된 근원이 데이터 실증이 아닌 전문가의 판단에 의할

때이다 (Ziglio, 1996) 어떤 사안에 대해 아직 공식적으로 추인된 의견이 없을 때 전문가들의 합의와 논

쟁을 통해 좋은 결론을 도출해낼 수 있다는 것이 델파이조사의 아이디어이다 (Gordon, 1994). 합의를

위해 전문가들이 같은 자리에 모여 의견을 교환하는 것도 좋은 방법일 수는 있지만 면대면 회의인 경우

누군가 회의를 주도할 수 있고 권위자에게 자신의 의견을 양보하는 등 소수자에 의하여 의견이 왜곡될
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수있는여지가있기때문에분리된공간에서개별적으로의견을피력하고이를취합하는것을원칙으로

한다. 취합된 전체 의견은 다음 단계에서 전문가에게 다시 개별적으로 보내지고 각 전문가들은 다른 전

문가들의 의견을 참고하여 자신의 의견을 수정하는 절차를 갖는다 (Linstone과 Turoff, 1975). 여러 번

반복해서전문가의의견을구하는방법은비용이많이들기때문에현재많은델파이조사는온라인을통

해 이루어지고 있는데 본 조사에서도 이메일로 질문을 보내고 답변을 받고 다시 수정하는 절차를 수행

하였다. Gordon과 Pease (2006)은 실시간으로 다른 의견을 참조해서 자신의 의견을 수정하는 웹기반

의 실시간(real-time) 델파이 조사를 개발하기도 하였고, Gnatzy 등 (2011)은 이러한 방법이 전통적인

델파이 조사에 비교해 타당성 (validity)과 신뢰성 (reliability)을 개선하고 있음을 실증하였다. 본 조사

는 온라인상에서 실시간으로 수정하는 최신의 델파이조사 형태는 아니지만 단기간 내에 답변을 얻고 풍

부한 피드백을 제공함으로써 온라인 델파이조사의 장점을 취득하고자 하였다. 또한 어떤 권위자에 의한

평가 객관성의 침해를 방지하기 위하여 일반적인 델파이조사와 마찬가지로 전문가들 간에 익명성을 보

장하였다.

2.2. 델파이 조사의 신뢰도

Sackman (1974)은 델파이 연구에서 타당성과 신뢰성 평가에 관해 소홀히 하는 연구풍토를 비판하였

는데 이는 전문가들이 지식과 경험을 공유하며 불완전한 결론에 대한 수정을 가하는 델파이연구의 특성

상 불가피한 것으로 여겨지기도 하였다 (Fink 등, 1991). Pill (1971)은 델파이조사가 부차적으로 전체

그룹의 평가를 참고하기 때문에 얼마나 평가자가 확고한 평가를 반복해서 내리는 가를 측정하는 신뢰성

평가는 의미가 없다고 하였다. 또한 Murphy 등 (1998)은 델파이연구는 새로운 지식을 창출하는 과학

적방법이아니고유용한지식을최적으로사용하도록하는절차로간주해야한다고주장하여타당성검

증에도다른의견을보였다.

그래서 델파이 조사에서는 일반적인 연구에서 제안하는 신뢰도나 타당성 측도보다는 새로운 사실

의 가치를 평가하는 다양한 과학적 기준을 제시하게 되었고 이들 중 Heshusius (1990)의 적합도 기준

(goodness criteria)이하나의예이다. Fink 등 (1991)은델파이연구에서밝혀진사실을신뢰하기위해

서는 여러 측도들을 같이 점검해야 한다고 하였다. Murphy 등 (1998)은 델파이 연구결과를 평가할 수

있는 방안을 제시하였는데, 즉 황금기준 (gold standard)과의 비교, 다른 원천을 통해 얻은 결과와 비교

하는 기준타당도 (criterion validity), 일관성 등 내부 논리 (logic)의 평가, 안면타당성 (face validity)

평가등이다.

일반적인 조사와 마찬가지로 델파이조사에서도 크론바하 알파 (Cronbach’s α)를 이용해 신뢰도를 보

고하는 경우도 있다 (예. Tomasik, 2010; Graham 등, 2003). Graham 등 (2003)은 크론바하 알파가

패널들간의 동의 정도를 측정하는데 매우 유용한 통계량이라 주장하였다. 크론바하 알파는 다음과 같이

정의된다.

α =
k

(k − 1)

(
1−

Σσ2
j

σ2
x

)
=

k

(k − 1)

(
ΣΣi ̸=jσij

σ2
x

)
,

여기서, k는 평가자 패널의 수이고 σ2
j은 j번째 평가자의 분산(variance), σij는 i, j번째 평가자의 공분

산 (covariance)이고, σ2
x는각평가자의분산과공분산의합, 즉공분산행렬의전체원소의합이된다.

신뢰성을 평가하는 방법으로 사전평가 (pre-test)와 사후평가 (post-test)의 일치성 (consistency)을

분석하는 방법이 있으나 델파이 조사의 특성상 다른 평가자의 의견을 참고하여 자신의 의견을 수정하는

과정을갖기때문에매회일관적인평가를내린사실로신뢰성을판단할수는없다. 그래서현재신뢰도

측정은 매회 분리하여 신뢰도계수를 구하는 방식이 유일하다고 할 수 있다. 반복된 조사에서 일관성보

다는 의견의 수렴 (consensus)을 이루었느냐가 델파이조사의 가치를 판단하는 기준이 될 수 있다. 회를

거듭할수록 응답자들 간의 표준편차 (SD: standard deviation)가 줄어드는 것은 의견 수렴이 발생하고
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있다고해석할수있기때문에 (Rowe와 Wright, 1999; Schmidt, 1997) 평가점수의분산을분석하는방

법으로신뢰도를평가하는방법을추천하였다.

2.3. 일반화가능도

Cronbach 등 (1963, 1972)은 새로운 신뢰성 측도로서 일반화가능도 (generalizability)를 제안하였

다. 신뢰성 측도로 가장 많이 사용되고 있는 크론바하 알파를 제안했던 저자들은 알파 계수가 문항 또

는 평가자의 내적일관성에 관한 측도이고 안정성에 관한 측도가 되지 못함을 파악하였다. 평가자 간에

차이를 보는 안정성의 평가는 상관계수나 검사-재검사 방식으로 할 수 있으나 이는 평가가 내포하는 오

차변동의 크기를 측정하지 못하기 때문에 평가 설계의 개선에 사용하기가 어렵다는 점을 개선하기 위하

여 측정오차 (measurement error)의 다양한 원천 (source)을 평가하는 일반화가능도 이론을 제안하였

다 (Brennan, 2001).

일반화가능도이론에서는 i 번째지식항목에대하여 r 번째평가자 (rater)에게받은평가점수의모형

을다음과같이정의할수있다.

Xir = µ+ (µi − µ) + (µr − µ) + (Xir − µi − µr + µ)

= µ+ νi + νr + νir; i = 1, , ni, r = 1, , nr,

여기서 µ는 모집단 (population)과 전집 (universe)에서 나온 전체 평균 (µ = EiErXir)이고, ν는 각

변인들의 효과 (주효과와 상호작용)라 할 수 있다. 그리고 모집단 평균 (population mean)은 µi =

ErXir, µr = EiXir 등이다.

일반화가능도 이론에서 개별적인 평가점수는 단지 무한한 모집단과 가능한 측정의 여러 전집에서 나

온 표본 (sample)으로 간주한다. 예를 들어, i 번째 항목을 nr 명의 평가자가 평가점수를 부여하였다

면 무한한 항목의 모집단으로 부터 항목표본을 얻었고 평가자는 수많은 가능한 평가자에서 선택된 평

가자이기 때문에 가능한 전집 (universe of admissible observation)에서 뽑은 표본으로 표현되는 것

이다. 일반화가능도 이론에서는 문항, 평가자, 평가시기 등 (test item, rater, test occasion)을 국면

(facet)이라 하는데 통계학의 요인 (factor)과 유사한 개념이지만 무한히 수준을 확장할 수 있다는 점이

다르다. 측정의 개체는 주로 피험자이며 이들의 개인적 차이는 분명한 사실이고 실험자는 이런 차이에

관심을 갖는 것이기 때문에 개체간의 차이는 오차의 요인으로 간주하지 않는다. 본 연구에서는 지식항

목이피험자와같은역할을한다. 위모형은오차에영향을주는국면이평가자뿐이기때문에 1국면설

계 (single-facet design) 모형이라정의한다.

신뢰도가 높은 설계는 각 국면에서 차이가 적을 것이며 이러한 차이는 오차의 개념으로 파악한다. 각

피험자에게 수차례 국면의 수준에서 측정한 값의 평균은 개인의 진점수 (또는 전집점수)의 추정값인데

모든 오차는 국면에 의해 생기는 것이므로 분산성분 (variance components)으로 그들의 영향력을 측정

할 수 있다. 앞에서의 모형의 지식항목 평가점수의 분산성분은 다음과 같으며 이들 값은 ANOVA 분석

을통해서추정할수있는데추정한분산성분을통해신뢰도를추정할수있다.

σ2(Xir) = σ2
i + σ2

r + σ2
ir.

각 항목에 대한 평가는 nr 명의 평가자에 의해 행해지는데 평가자는 수많은 전집에서 뽑힌 사람들이

므로 항목의 평가점수의 기대값이 항목의 전집점수 (universe score)가 된다. 이때 관측된 지식항목의

평가자에대한평균점수 (mean score)의모형과분산성분을다음과같이표현할수있다.

XiR = ΣXir/nr = µ+ (µi − µ) + (µR − µ) + (XiR − µi − µR + µ), (2.1)

σ2(XiR) = σ2
i + σ2

R + σ2
iR = σ2

i + σ2
r/nr + σ2

ir/nr.
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상대오차 (relative error)는 지식항목의 관측된 편차 (observed deviation)와 그것의 전집점수편차

(universe score deviation)의차이 (difference)로정의된다.

δi = (XiR − EiXiR)− (µi − Eiµi).

이때상대오차분산 (relative error variance)은다음과같이정의한다.

σ2(δi) = σ2[(XiR − µR)− (µi − µ)] = σ2
ir/nr.

Cronbach 등 (1972)는 일반화가능도 계수 (generalizability coefficient)를 다음과 같이 전집점수의

분산과전집점수분산및상대오차분산의합의비 (ratio)로정의한다.

Eρ2 = (σ2
r)/(σ

2
r + σ2(δ)), (2.1) 에서 σ2(δ) = σ2

iR.

분산분석에서평가자간에분산이크다면평가자의주관이평가에큰영향을주는것을의미하고, 일반

화가능도 계수값이 크면 평가가 우연성보다는 평가자의 주관을 잘 반영하고 있으므로 신뢰도가 높다는

의미가된다.

모형 (2.1)의 일반화가능도 계수의 불편 (unbiased) 추정값은 평균제곱합의 기대값 성질을 이용하여

분산분석표에서구할수있다.

Eρ̂2 =
σ̂2
r

σ̂2
r + σ̂2

ir/nr
=

MSr −MSir

MSr
,

여기서, MSr은 평가자 간의 평균 제곱합 (Mean Squares due to raters), MSir은 평가자와 항목의 교

호작용에 의한 평균 제곱합 (Mean Squares due to interaction)이다. 1국면 설계에서 추정된 일반화가

능도계수는크론바하알파와일치한다 (Lee, 2014).

그런데 본 연구에서는 평가자들에게 항목에 대한 여러 속성에 대하여 평가하도록 하였기 때문에 i 번

째지식항목의 t 특성에대하여 r 번째평가자에게받은평가점수의모형을다음과같이정의할수있다.

Xitr = µ+ νi + νt + νr + νit + νtr + νir + νitr; i = 1, . . . , ni, t = 1, . . . , nt, r = 1, . . . , nr,

여기서 µ는모집단과전집에서나온전체평균이고, ν는각변인들의효과 (주효과와상호작용)라할수

있다. 일반적인 일반화가능도 교재에서는 이러한 모형의 경우 2국면 설계 (two-facet design)로 분석하

지만측정의개체는항목과특성이기때문에이들간의차이는분명한사실이고실험자는이런차이에관

심을 갖는 것이기 때문에 항목과 특성 간의 차이는 오차의 요인으로 간주하지 않고 오차에 영향을 주는

국면이평가자뿐이기때문에 1국면설계 (single-facet design) 모형으로분석하도록한다.

분산을 각 요소 (components)로 분해하고 각 요소별 분산의 추정값을 얻기 위해서 다음 Table 2.1과

같은분산분석 (ANOVA)표를얻는다.

이 때 전집은 평가자 뿐이기 때문에 평균점수의 모형을 XitR로 적고 이때 상대오차분산을 다음과 같

이정의한다.

σ2(δit) = σ2[(XitR − µR)− (µit − µ)] = σ2
iR + σ2

tR + σ2
itR = σ2

ir/nr + σ2
tr/nr + σ2

itr/nr.

일반화가능도계수추정값은평균제곱합의기대값성질을이용하여분산분석표에서구할수있다.

Eρ̂2 =
σ̂2
r

σ̂2
r + σ̂(δ)

,

여기서, σ̂2
r = [(MSr − MStr − MSir + MSitr])/(nint), σ̂

2(δ) = σ̂2
it/nr + σ̂2

tr/nr + σ̂2
itr/nr, σ̂

2
ir =

[(MSir −MSitr])/nt, σ̂
2
tr = [(MStr −MSitr])/ni, σ̂

2
itr = MSitr.
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Table 2.1 Mean Suares and Expectations when number of components is 3

Source of variation df Mean Square Expected Mean Square

Item(i) ni − 1 MSi σ2
itr + nrσ

2
it + ntσ

2
ir + ntnrσ

2
i

Property(t) nt − 1 MSt σ2
itr + niσ

2
tr + nrσ

2
it + ninrσ

2
t

Rater(r) nr − 1 MSr σ2
itr + ntσ

2
ir + niσ

2
tr + nintσ

2
r

it (ni − 1)(nt − 1) MSit σ2
itr + nrσ

2
it

tr (nt − 1)(nr − 1) MStr σ2
itr + niσ

2
tr

ir (ni − 1)(nr − 1) MSir σ2
itr + ntσ

2
ir

itr (ni − 1)(nt − 1)(nr − 1) MSitr σ2
itr

3. 델파이 조사결과

3.1. 기초통계량

6명의 평가위원에게 200개의 전통지식에 대하여 5개 특성의 가치에 대하여 5점 척도로 평가하는 1차

델파이 조사후 각 특성별 평가의 전체 평균을 구하였다. 그리고 전체 평균자료 및 순위 등을 공개하고

동일한 6명의 평가위원에게 전통지식의 가치를 재평가하는 2차 델파이 조사를 실시하였다. 주관적이고

독립적인판단과평가를보장하고 (1차)타인의정보를참고하고수정할수있는기회를부여하여 (2차)

객관적인 평가를 내릴 수 있도록 하는 델파이 조사의 장점을 가질 수 있도록 조사를 구성하였고 통계적

인 분석은 SPSS를 이용하였다. 다음 Table 3.1은 문헌과 현장에서 얻는 전통지식 각 100건에 대한 두

차례평가에의한평가점수의평균과표준편차등기초통계량값이다.

Table 3.1 Simple statistics of the survey data

economic industriali- potential

source round statistic practicality value zation availability 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 mean 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

두 차례의 평가점수는 연관성이 매우 높았다 (문헌자료의 피어슨 상관계수: r = 0.9816, p < 0.001,

현장자료의피어슨상관계수: r = 0.9715, p < 0.001). 어느정도평균값의변경이발생하였음을알수

있는데 전반적으로 2차 평가시 평균이 상승하였다. 또한 2차 델파이 조사 후 각 문항에 대한 평가의 표

준편차가 줄어들었음을 알 수 있었다. 실용성에 대한 평가의 표준편차는 전 100개 항목에 대하여 1차에

서는 0.816이었으나 2차수정후에는 0.691로 의견 수렴이 발생하였음을 알 수 있다. 전반적으로 2차 평

가시평균이상승하고편차가줄어듬으로써의견수렴이이루어졌음을추측할수있지만좀더세밀한분

석이필요하다.

3.2. 델파이 조사의 신뢰성 분석

평가자가 어떤 항목에 대하여 특성별로 일관적인 평가를 내리는지 신뢰성 분석을 통해 검증해볼 필요

가 있다. 한 항목에 대하여 6명의 평가자가 평가를 한 형태이므로 크론바하 알파계수로 신뢰도를 평가

하였다. 다음 Table 3.2에서 신뢰도 계수가 1차에서는 0.54에서 0.75 정도로 나타나고 있지만 2차에서
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는 0.78에서 0.87 정도로 이보다 상승하는 패턴을 보이고 있다 (예. 문헌의 실용성 (practicality) 평가

신뢰도가 1차: 0.5428 ⇒ 2차: 0.7825). 이는 2차 평가 후 평가의 신뢰도가 상승하였음을 보여주며 전

문가에의한델파이조사의신뢰도가높음을의미한다.

그러나 평가자의 분산 추정값이 각 특성별로 2차에서 증가 또는 감소하는 경향을 보여 신뢰도가 증가

하고있지만이것이공감대 (consensus)를형성하는증거가되지는못하고있음을시사하였다.

Table 3.2 Reliability of the survey

economic industriali- potential

source round statistic practicality value zation availability value

rater variance, σ̂2
r 0.1372 0.1414 0.2426 0.1358 0.1153

first item variance, σ̂2
i 0.1143 0.2250 0.3004 0.1861 0.2502

i × r variance, σ̂2
ir 0.5778 0.5669 0.5984 0.6218 0.6074

literature Cronbach’s α 0.5428 0.7043 0.7507 0.6423 0.7119

review rater variance, σ̂2
r 0.2074 0.1221 0.1179 0.1351 0.1912

second item variance, σ̂2
i 0.1862 0.2730 0.303 0.2318 0.3930

i × r variance, σ̂2
ir 0.3106 0.3025 0.3138 0.3309 0.3388

Cronbach’s α 0.7825 0.8441 0.8528 0.8078 0.8744

rater variance, σ̂2
r 0.1922 0.1795 0.2722 0.2118 0.1761

first item variance, σ̂2
i 0.1059 0.0972 0.1444 0.2001 0.1260

i × r variance, σ̂2
ir 0.4988 0.4992 0.5828 0.5675 0.5612

field Cronbach’s α 0.5602 0.5388 0.5978 0.6790 0.5739

interview rater variance, σ̂2
r 0.3922 0.1885 0.1512 0.2319 0.3128

second item variance, σ̂2
i 0.1715 0.1999 0.1976 0.2668 0.2814

i × r variance, σ̂2
ir 0.2835 0.2975 0.2905 0.3281 0.3152

Cronbach’s α 0.7840 0.8013 0.8032 0.8299 0.8427

3.3. 델파이 조사의 일반화가능도 분석

신뢰도는 자료의 전체분산에서 진점수 (true score)의 분산 비율로 표현되는데 앞의 식에서는 분산을

다음과같은요소 (components)로분해할수있다.

Table 3.3에 의하면 평가자 분산, 항목의 분산, 특성 간 분산이 모두 2차 조사에서 증가하였고, 크론

바하 신뢰도 계수나 일반화가능도 계수 모두 1차 조사에 비해 2차조사에서는 높은 값을 나타내었다. 이

는 두번째 델파이 조사가 첫번째 조사에 비해 평가자의 신뢰도가 개선된 것을 의미한다. 또한 항목간의

분산이커지는것은다른평가자의의견을반영해항목간차이의구별이뚜렷해지고있음을말해주며특

성간의분산이커지는것은각특성에따른평가가좀더차별적으로이루어지고있음을의미한다. 이는

각특성별로평가하는조사의구성타당도 (construct validity)가개선되었음을의미한다.

그런데 극단적인 평가들의 감소로 인하여 각 평가의 오차항 분산이 줄어들었지만 평가자 간의 분산이

증가한것은주목할만한사실이다. 응답자들간의표준편차 (SD)가줄어드는것은의견수렴이발생하

고있다고해석할수있고 (Rowe와 Wright, 1999; Schmidt, 1997), 델파이조사는전문가들에게반복적

으로 의견을 받아 그들이 의견이 수렴하기를 기대하고 있는데, 2차 델파이조사에서 평가자들간의 편차

가 오히려 커지는 현상이 발생하였다. 즉, 전체적인 변동이 줄고 상대오차도 줄어 신뢰도 계수, 일반화

가능도계수모두증가하였지만이것이평가자들간의의견이좁혀져서가아니고평균회귀등에따른현

상 때문일 수도 있다. 그러므로 신뢰도가 개선되었다고 델파이조사가 그 목적한 바를 달성하였다고 말

하기 어렵다. 이는 일반화가능도나 크론바하 신뢰도 계수로는 파악할 수 없는 현상으로 각 요소별 분산

을 분해하는 일반화가능도 유도과정에서 각 국면별 편차의 변화를 파악하여 추가적인 차수의 조사가 필

요한지를결정해야함을의미한다.
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Table 3.3 Estimated variances and generalizability coefficients

first round second round

Estimate of Estimate of

source source MS Variance MS Variance

Item(i) 8.388 0.2026 8.598 0.2520

Rater(r) 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(i) 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

4. 결론

본 연구에서는 문헌 및 현장에서 얻은 생물자원지식들의 가치를 평가하기 위해 전문가들을 대상으로

델파이 조사의 신뢰성과 적절성을 평가하였다. 델파이 조사는 전문가들이 아직 결론이 나지 않은 미확

정된가치에대한평가를개별적으로평가를내리고다음단계에서다른전문가들의의견을참고하며자

신의 의견을 수정하는 절차를 갖는다. 본 연구에서 1차는 온라인을 통하여 전문위원에게 평가를 의뢰하

여 전문위원들 간 상호 영향을 배제하였으며 2차에서는 1차의 평가 결과를 취합하여 전체 평균을 각 평

가위원에게 알려주고 수정된 평가를 받았다. 두 차례의 평가점수는 연관성이 매우 높으면서 2차에서는

다른 전문가들의 의견을 수용해 각 문항에 대한 평가의 표준편차가 줄어들었다. 또한 전반적으로 2차

평가시 평가점수의 평균이 상승하는 경향을 볼 수 있는데 이는 전문가들이 잘 모르던 지식에 대하여 다

른 전문가의 평가를 참고해 재고하는 경향을 보였을 것임을 추측하게 한다. 본 조사의 신뢰성을 파악하

기 위해 일반적인 신뢰도 계수인 크론바하 알파와 평가점수의 구성요소별 분산을 분석하는 일반화가능

도분석을실시하였다. 이두분석을통해 2차평가후평가의신뢰도가상승하여전문가에의한델파이

조사의신뢰도가높다는사실을지지하였다.

그러나 델파이조사의 목적은 평가자의 의견 수렴인데 일반화가능도 유도과정에서 신뢰도가 높아짐에

도 평가자 간의 분산은 증가하는 현상을 발견하였다. 이는 델파이조사의 우수성을 검증할 때 단순한 신

뢰도 또는 일반화가능도 만으로는 부족함을 의미한다. 일반화가능도가 증가하더라도 평가자 간의 분산

이증가하면아직의견의수렴이이루어진것이아니므로추가적인델파이조사가필요하다할수있다.

델파이 조사는 평가자의 의견이 수렴되어야 하므로 신뢰도가 증가하였다고 조사를 마칠 것이 아니라

평가점수의 요소별 분산을 분석하여 평가자 간의 분산이 작아질 때까지 의견수렴을 위하여 반복해야 한

다. 그런데 본 연구에서 전체적인 분산이 줄어들더라도 평가자 간의 분산이 증가할 수 있음을 실증하였

고이는일반적인분산의계산, 신뢰도계수의유도로파악할수없음을보였다. 즉, 조사의신뢰성과의

견의 수렴성을 파악하기 위해 일반화가능도 계수를 유도하는 과정을 포함하여 각 요소별 분산의 추정값

을분석할것을제안한다.
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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, relia-

bility.
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