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ABSTRACT

Meta-evaluation for national R&D programs should be established within the framework of
whole R&D system linked with science and technology needs and objectives. The R&D program
evaluation system can be understood as a circulation of input, implementation, output, and
utilization, In the result of the Delphi survey, which consisted of twenty-four experts (performed
in three rounds), twenty-four indices were developed. The meta-evaluation model included
sub-items which were important points of view of it as follow (eight items): propriety of planning,
sufticiency of information, and propriety of evaluators in evaluation input; appropriateness of
method and appropriateness of procedure in evaluation implementation; credibility of output
in evaluation output; and usefulness of report and application of evaluation utilization, As the
application of the meta-evaluation model, the total mean was lower than 3.0 of the median
value of 273 (5 point Likert scale). Finally, it was suggested that the feedback of evaluation
results should be more enforced to R&D program improvement particularly (evaluation utilization
2.50).

Key Words : R&D Program Evaluation, Meta—evaluation, Evaluation Indicators, Government capacity
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I. Introduction

National research and development (R&D) programs have been an important means
of science and technology (S&T) policy that contribute to the competitive power of a
nation (Shulman, 2002). In Korea, national R&D programs were expanded in the 1990s,
actually beginning from a 7eugjeong (specification in English) R&D program by the
Ministry of Science and Technology in 1982, R&D budgets have gradually grown, and
the concerns in the efficiency of R&D investment have increased as well. The National
R&D Performance Evaluation and Management Act was enacted in 2005 to improve the
efficiency of R&D investment, by the act all national R&D programs have been assessed.
The national R&D program evaluation system is divided into two types. The first is
in-depth evaluation mostly by the program budget scale. The second is through
meta-evaluation as self-evaluation by the ministries every three years. .

Meta-evaluation is understood as an ends to judge usefulness of evaluation to monitor
evaluation processes as well as to extend evaluation of evaluation systems (Dror, 1971:
3). Meta-evaluation can be classified in terms of the functionality as both formative
meta-evaluation to guide evaluation, and summative meta-evaluation to report strengths
and weaknesses of evaluation (stufflebeam, 1981: 151), meta-evaluation of national
R&D programs — conducted by MSIP(Ministry of S&T, ICT and Future Planning) — means
the latter.

There are generally two approaches in the analysis of meta-evaluation which highlight
1) critical components of evaluation values (Stufflebeam, 1974; Joint Committee, 1994),
and 2) aspects of evaluation processes (Hong, 2000; Yi, 2003; Park, 2003; Hong, 2007,
Hwang, 2008; Kim, 2009; Ryu, 2009). The first approach to emphasize evaluation values
may not be useful to draw actual practical issues and adapt any progresses or alternatives
to be suggested into meta-evaluation practices (Ryu, 2009:161). Due to the limitation,
government has been choosing the other approach focusing on aspects of evaluation
processes.

In general, it is perceived very important to obtain public accountability and program

1) R&D budget was about 17.2 trillion Won in 2013, And thirty two ministries and offices conducted 570
R&D programs by the standards of examination and analysis (MSIP & KISTEP, 2014a: 4-5). Meta-evaluation
for national R&D programs means evaluation on self-evaluation for these R&D programs.
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improvement in evaluating input, process, output, and outcomes of policies or programs.
However, it may be not easy to adapt input-output approaches in the R&D evaluation,
and further more complicated influential factors should be considered in technology
innovation processes (Jang, 1995:17). In the area of R&D, designing evaluation models
and indices makes key roles in showing initial goals and objectives to achieve and
providing concrete methods about what to do for that, Accordingly, it is required to
reflect unique R&D characteristics in order to develop meta-evaluation models and
indices of national R&D programs in the national level.

Until now, there have mostly been studies on meta-evaluation in the public policy
aspect of meta-evaluation methodology (Stuftlebeam, 1974; Larson and Berliner, 1983),
evaluation guideline (Joint Committee, 1994; AEA, 1995). In Korea, meta-evaluation
research of national R&D program is mainly focus on individual R&D programs (YI,
2003; Park, 2003; Hong, 2007; Hwang: 2008), and thus few studies (cf. Ryu, 2011)
attempted to conduct meta-evaluation of collective R&D programs. Different from
previous studies, this study has just a major concern about collectives of R&D programs,
national level meta-evaluations which were not conducted from individual departments?).
Recently, evaluation studies of national R&D program use diverse approaches including
quantitative research to introduce objective evaluation methods (Cho et al., 2010),
budget-evaluation connection research to obtain appropriateness of evaluation results
(Shin, 2008; Lee et al., 2010), evaluation index research for performance analysis (Heo
et al., 2008; Jang et al., 2014). However, very few studies exist on measurement model
and criteria in the national level meta-evaluation of national R&D programs. Thus, this
study can extend meta-evaluation models theoretically, and practically make contribution
to establish national level meta-evaluation models.

This study examines whether the meta-evaluation currently works well and whether
it develops a meta-evaluation model for national R&D programs as an evaluation tool.

In order to develop a meta-evaluation model and indices for national R&D programs,

2) So far, a program or special programs have been subject to the research on meta-evaluation of R&D programs
in case study. Recently, a research on meta-evaluation of R&D programs was carried out in national level
(Hong, 2007). But it has different point of view from this study, because of targeting in-depths evaluation
(not meta-evaluation) and focusing on improvement of in-depths evaluation. This distinction is attributed to
the administrative structure of Korea which vests MSIP with authority of coordinating and distributing R&D
budget particularly.
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the characteristics of R&D program evaluation as a target of the meta-evaluation must
first be explained by discussing the essence of R&D and policy evaluation. Second, with
the review about the meta-evaluation models, this study develops a meta-evaluation
model for national R&D programs, sub-items, and indices. Third, this study verifies the
meta-evaluation model and indices for national R&D programs using a Delphi survey.
Finally, this study applies the meta-evaluation model to 93 national R&D programs and

then presents key findings and implications for national R&D programs.

II, Characteristics of R&D Program Evaluation

1. Concept of R&D Program Evaluation

R&D comprises creative works undertaken on a systematic basis in order to increase
the stock of knowledge, including knowledge of man, culture and society, and the use
of this stock of knowledge to devise new applications (OECD, 2002). A government
cannot leave all of the national R&D programs to the market because it is not feasible
to distribute enough resources (especially for basic science) that are needed to achieve
national R&D goals®. Thus, a national R&D program is an expression of national S&T
policies, reflecting national strategies for S&T development (Hong and Boden, 2003).

Evaluation is the process of determining the merit, worth and value of things (Scriven,
1991: 1), and it is a key analytical procedure in all disciplined intellectual and practical
endeavors (Vedung, 1997: 2). Scholars in public program evaluation, for example,
suggest accountability, program improvement, and basic knowledge advancement as
three evaluation purposes (Vedung, 1997; Owen and Rogers, 1999, Kim, 2003; Rho,
2000; Rossi, Lipsey and Freeman, 2004). These three purposes can be applied to
National R&D program evaluation as well because it bears some similarity to public
program evaluation. R&D characteristics need to be considered and incorporated in the

National R&D program evaluation as follows: direction of R&D activities, allocation of

3) The justification of government intervention is based on not only undersupplying technology and the uncertainty
of R&D but also imperfect capital market, external economy and national security (Kim, 1993: 6-10),
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limited resources, minimization of failure risk, improvement of success possibility, and
motivation of researchers (Kim, 1993; Yi, 1997). Furthermore, general problems of
evaluating the R&D activity and R&D organizations are also reviewed. The problems
include the uncertainties in the R&D/innovation process ant its outcomes, empirical
difficulties in tracing positive and negative impacts, imputation problems due to the join
input and outputs nature of the R&D innovation process, where contributions from
many sources, and finally political problems in claiming credit for accomplishments
(Geisler, 1994).

2. Characteristics of National R&D Program Evaluation

Recently, there has been an obvious trend of attaching importance to needs and
goals, and reflecting evaluation results into R&D programs. Many countries have pursued
the improvement of R&D programs and the efficiency of the activities ultimately,
choosing a learning evaluation system to consider whole national R&D system rather
than a general (fragmentary) evaluation system to focus project units. In Korea, the
evaluation focus transferred from effectiveness analysis on project implementation to
long-term social and economical influence analysis on program activities in 1990s
(Yang, 2003: 12), and in the process of transformation, evaluation subjects were also
expanded to R&D programs linked with S&T needs and goals more directly. A main
ground to emphasize R&D efficiency at the national level is that due to an increasing
R&D budget, the Korean government seeks for a technology supply strategy aggressively.

Since key logics of evaluation are intended to analyze results scientifically and to
reflect the evaluation results in management process for program improvement, the
feedback from evaluation results in a link with the process of coordinating programs
or creating new programs required for policy decision. This process will help to
improve the evaluation system more effectively¥), An R&D program evaluation system

depends on characteristics and circumstances of evaluation subjects. It is difficult to set

4) In the other way, a different evaluation approach can be chosen to analyze relevance (needs vs. goals),
efficiency (inputs vs. results), effectiveness (goals vs. results), and utility and sustainability (needs vs.
results), etc, (European Commission, 2004: 72-73). But the existing meta-evaluation for R&D programs in
Korea is based on the viewpoints of process, evidence and results.



up the evaluation system with only a standardized model and criterion due to diversity
of R&D structures and fields. Evaluation results at the project level are used as basic
information in superior program levels, and the information is linked closely and shared
mutually (not independently) even at different evaluation levels, In this context, R&D
program levels involve different contents in various fields, and thus meta-evaluation as
a means for whole national R&D system analysis is important.

There are some issues that cannot be overlooked, because of characteristics of R&D
program evaluation in Korea, First, higher evaluation costs should be considered
because there are many programs for national R&D meta-evaluation at the national leve
15, Second, core indices should be developed and applied. The more indices to analyze
R&D programs, the harder effort (cost) are required to collect and treat materials. The
efforts can not only impose heavy burdens administratively on evaluators (ministries
and R&D researchers) but also bring about evaluation resistance from them, which are
causes to obstruct R&D productivity ultimately. Thus, it is necessary to minimize the
analyses on common factors and to use core indices matching the characteristics of R&D
programs as well. And last, credibility of self-evaluation results should be underlined
as important evaluation items, because the results (evaluation score and grade) are used
in Financial Performance Evaluation®. Thus the analyses on R&D program evaluation
system at the national level should involve the verification process on the credibility
of self-evaluation, It is essential to establish criteria of the credibility and to develop

meta-evaluation model available to re-estimate the self-evaluation results,

III, Meta-evaluation Model for National R&D Programs

1. Definition of Meta—evaluation

Meta-evaluation, called “evaluation of evaluation,” was derived from doubts about the

5) Meta-evaluation in Korea is conducted every three years, of which the subjects were 109 programs (about
5.4 trillion Won totally) in 2014 (MSIP and KISTEP, 2014b: 3).

6) According to the existing meta-evaluation for R&D programs in Korea, evaluation score and grade by
meta-evaluation are supposed to reflect on Financial Performance Evaluation.
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utility of policy evaluation. Historically, the concept of meta-evaluation has been expanded
to evaluation of evaluation system widely from evaluation on the process narrowly.
Dror (1971) expands the concept of meta-evaluation to the overall system of process,
and considers meta-evaluation as evaluation of evaluation system, emphasizing the
feedback system of evaluation. Meta-evaluation is a means to simply help evaluators
meet their goals by providing diagnostic feedback and helpful advice about what to
do (Cook and Gruder, 1978: 6). In this study, following Stufflebeam’s (1981) explanation
on roles of meta-evaluation, we define meta-evaluation as a series of works to examine
the adequacy of the original evaluation that enhance the utilization of an evaluation
and result in an improvement of the quality of the evaluation. Its scope includes not
only the evaluation process but the overall evaluation system.,

Among the scholars that refer to the framework of meta-evaluation, Larson and
Berliner (1983) propose three components that involve technical adequacy, utility, and
efficiency. Scriven (1991) suggests a key evaluation checklist for meta-evaluation that
is composed of foundations, sub-evaluations, and conclusions”), As an evaluation guideline,
the Joint Committee (1994) presents the Program Evaluation Standards, which is composed
of utility, feasibility, propriety, and accuracy. The American Evaluation Association
(1995) proposes systematic inquiry, competence, integrity/honesty, respect for people,
and responsibilities for general and public welfare in the viewpoints of evaluation,

In case studies on R&D meta-evaluation, the components for meta-evaluation are
evaluation paradigm, resources, implementation and utilization (Yi, 2003); environment,
input, implementation and effectiveness (Hong, 2007); context, input, process, output
(Kim, 2009); foundation, planning, input, implementation and results (Ryu, 2009).
Particularly, Hong’s study is related to this study because it analyzed the evaluation
(in-depth) system at the national level. The existing studies present main points, namely,

evaluation items, and each component, which can be arranged as (Table 1).

7) Scriven (2006) modified the components by KEC model to four steps: executive summary, preface and
methodology in preliminaries (part A); background and context, description and definitions, consumers,
resources, and value in foundations (part B); process, outcomes, cost, comparisons, and generalizability in
subevaluation (part C); synthesis, recommendations and explanations, responsibility and justification, report
and support, and metaevaluation in conclusion (part D).



(Table 1) Main points of meta—evaluation in previous research

larson &l iven| JC | AEA | Yi | Hong | Kim | R
Components | Main points | BTt | aoon) 099 | (1599 | oo | oo | o) | oo
goal v v v v v/ v
Input stakeholders v v v Vv
design v v/ Vv Vv Y
institutionalization v Vv
information v N4 N4 Vv Vv Vv V Vv
Implemen evaluators v v v v v v v v
-tation criterion Vv v v Y
Methods v V Vv Vv Wi
period v Vv V|
process N4 v v Vv v v Vv
Output
communication Vv v v v v
credibility N4 v Vv Wi v
reports N4 Vv v v Vv
Utilization distribution v v v v
reflection v v v v v Vv Vv
utilization system v v v v

2. Design of Meta—evaluation Model for National R&D programs

In this study, the meta-evaluation model is based on the understanding that an R&D
program evaluation system is a circulation of input, implementation, output, and
utilization. Generally, the program system is understood as a circulation of input,
implementation, output under the regular environment, and information (i.e., feedback)
about these components (Chen, 2005: 5). Program evaluation can be recognized as one
of the programs as well. Thus, environment, input, implementation, output, and feedback
are the major components for analyzing evaluation system. Particularly, utilization as
a core concept of evaluation should not be excluded (Vedung 1997; 287). Nevertheless,
this model did not include the environment component because it is difficult to control
many aspects in the environmental component (such as social norms, political structure,
and economy). Even the items of the environmental component can be reflected

through another evaluation component, like the input component®), Figure 1 presents
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a meta-evaluation model for national R&D program. In the model, Yes’ and ‘No' mean
credibility of output, If it is not credibility (i.e., No), reevaluation is required., Main
points presented in existing research on the meta-evaluation and characteristics of
national R&D programs mentioned at a previous chapter were taken into consideration

of establishing this model.

NO :

v ;
: Yes
[Natjonal R&D Program ]_p inpit —» implementation ——  Output . utilization
. | | ] | E ]

(feedback)

(Figure 1) Meta—evaluation model for national R&D programs

1) Evaluation input

Evaluation input refers to human and material resources that are mobilized tangibly
and intangibly and includes all actions taken before carrying out evaluation. Its influence
is strong since the evaluation input has an effect on overall evaluation system including
the implementation and the output of next steps. Evaluation items are propriety of planning,
sufficiency of information and propriety of evaluators in the input, Propriety of planning
is to analyze the evaluation goal, design and system established by ministry. Its main
questions are: if the goal is proper under the meta-evaluation, if the design is feasible
by reflecting stakeholders' needs and drawing up practical strategy meeting to the goal,
and the system is stable (main points: goal, stakeholders, design, institutionalization). Sufficiency
of information is used to estimate the utility of data for evaluation. Evaluation information
is deeply implicated in the credibility of evaluation output, because it has influence on
the judgment of evaluators (main point: information). And propriety of evaluators, which
is an essential element in the specialty of evaluation, is used to assess their expertise
and the experience needed for ensuring the quality of evaluation (main point: evaluators).

In Korea, R&D program evaluation at the national level is executed under S&T

8) For example, there are evaluation criteria, evaluators and evaluation costs in evaluation context meaningfully
close to the environment by Hong (2000). But evaluation criteria can be included in the implementation
(Yi, 2003; Park, 2003), evaluators in the input (Larson and Berliner, 1983; Scriven, 1991; Joint Committee,
1994; AEA, 1995; Yi, 2003) and evaluation costs in the input as well (Larson and Berliner, 1983; Scriven,
1991; Joint Committee, 1994; Yi, 2003; Park, 2003).



innovation system, and ministries carrying out R&D programs are concerned with
planning and conducting self-evaluation within this integrated framework in mind. In
an aspect of planning, the self-evaluation system with the goal is established under the
framework of meta-evaluation, for regularity of which institutional tools are needed.
Human resources are composed of evaluation managers and evaluators whom the
ministry (or authorized agency) utilizes to evaluate the programs of concern. And
material resources are made up of various information offered for the evaluation and
evaluation budget put into evaluation. They determine the quality of self-evaluation and
are important parts of the input component. But there is also the necessity to exclude
evaluation budget as given-environment of the public in an aspect of meta-evaluation,

considering that it is difficult for ministry to control it offered by budget ministry.

2) Evaluation implementation

Implementation of evaluation itself has influence on evaluation output directly. If a
program performance without adequate actions is evaluated only according to expressed
contents of the program, it will be committed a fault (Rho, 2006: 140-141). It is very
important to know how to implement evaluation because evaluation activities include
the evaluation process and the application of methods entailed in the process. Evaluation
items are appropriateness of method and appropriateness of procedure in the implementation,
Appropriateness of method is used to assess how to choose and apply a series of methods
for the evaluation goal rightly (main points: standards and methods). Appropriateness
of procedure is used to judge the path of evaluation and to analyze how the evaluation
is progressed consistently according to the original intention with evaluators' understanding
of programs (main points: period, process, and communication).

MSIP presents a guideline for self-evaluation every year, with the guidelines ministries
choose and apply evaluation methods and process. In the methods, it is very important
to develop and apply criteria meeting self-evaluation goals. According to some studies
(Vedung, 1997; MSIP and KISTEP, 2014c), examples of program evaluation criteria include
effectiveness, productivity, efficiency, classified knowledge improvement, industrial development
and welfare by program characteristics, and research development, manpower, international
cooperation and equipment by program purpose. In addition, evaluation patterns should

take into consideration since evaluation results might be changed according to internal
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or external evaluation, In the process, the evaluation should be consistently conducted
by existing plans as long as there is no environmental change. Finally, various methods

should be utilized for the evaluation’s understanding of programs as well.

3) Evaluation Output

Evaluation output means information collected from the evaluation activity. In the
evaluation, reliable and valid information are ultimate products whose credibility determines
the worth of its use. If it is not credible, they must be reevaluated. Generally the
purposes of program evaluation are accountability, program improvement and knowledge
advancement (Vedung, 1997; Rossi, Lipsey and Freeman, 2004; Rho, 2006; Kim, 2003;
Owen and Rogers, 1999). Since meta-evaluation also can achieve the purposes through
feedback of evaluation results?), credibility of the output is a core item in the evaluation
output which enables to give credits to the output itself (main point: credibility),

Meta-evaluation in Korea can be defined as work that confirms and verifies the results
of self-evaluation. Practically, R&D program evaluation at the national level places
responsibility over system improvement, even if it is not reasonable, That is, it focuses
more on coordinating grades for reflecting them into superior FPE (Financial Performance
Evaluation) by assessing on contents of programs than to diagnose the self-evaluation
system. Meanwhile, self-evaluation is understood as assessment of the whole of
input-process-output in that it targets all general R&D programs in national levell0),
Therefore, it needs to assess on these aspects including goals, contents, system,
management, and achievement etc. And, it requires inspecting output targets and

indices as well as consideration of R&D program characteristics (i.e., long-term programs

9) Generally the purposes of program evaluation are accountability, program improvement and knowledge
advancement (Vedung, 1997; Rossi, Lipsey and Freeman, 2004; Rho, 20006; Kim, 2003; Owen and Rogers, 1999).
Meta-evaluation also can achieve the purposes through feedback of evaluation results, Recheck mentioned
here is taken a new angle into consideration. That is, evaluation scores on program have got to be reflected
on FPE in Korea. Therefore, if self-evaluation results come rarely to credible level, it is needed to require
re-selfevaluation on programs or to coordinate self-evaluation results by virtue of meta-evaluation, The subject
includes not only score but also partial information. It seems that re-selfevaluation by ministries is reasonable
to clear self-evaluation system and to promote acceptance on the results from ministries, In this study, ‘yes’
and ‘no’ described at meta-evaluation model (refer to figure 1) take this logic into consideration,

10) Self-evaluation is composed of four parts, ie. planning, management, implementation and results (MSIP

and KISTEP, 2014b) which have a thread of connections with aspects of input, process and output
mentioned by Chen, even if the terms are different.



supported by government).

4) Evaluation utilization

Evaluation utilization refers to the whole influence on policy activities from evaluation
results (Yi, 1997: 42). The value of evaluation is realized ultimately through utilization.
This has been described in terms of direct use and indirect use. In the political and
administrative context, utilization is mostly supposed to occur among collective actors.
In direct use the recipient is personally exposed to the evaluation - either by taking
part in investigative work or by being exposed to the findings through evaluator
briefings or via published literature. Indirect use occurs when the transmission is
mediated through some third link in the communication process between evaluators
and users (Vedung, 1997: 276-277). But we need to hold both of them in concept of
utilization widely. Usefulness of the report and application of output are evaluation
items in the utilization, The usefulness of the report is to judge if evaluation report
meets users' needs and if it is available in a timely manner. The evaluation results that
are generally included in the report should be written and reported concretely and
substantially (main points: report, distribution). Application of the output is used to
assess the utilization of evaluation results. The judgment of the evaluation utilization is
based on the reflective approach (direct use) on programs but also the sustainable system
(indirect use) for the reflection (main points: reflection, improvement, utilization system).

Under the R&D program evaluation system at the national level, self-evaluation results
are expressed by reports written with guidelines!?). They are used for meta-evaluation
that assesses the propriety of programs to achieve accountability. Another purpose that
it is used for is program improvement, which is achieved by political reflection such
as creating new program and program interruption (or coordination) and by utilization

of a system for sustainable reflection,

3. Meta—evaluation Indices for National R&D programs

In this study, the meta-evaluation model considers characteristics of R&D program

11) A self-evaluation report is accompanied with supplements such as basic materials and data. So, the
concept of utilization should include the report but also the supplements.
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(Table 2) Meta—evaluation indices for national R&D programs

(proposal)

Compo-
nents

Ttems

Indices

Main points

input

propriety of
planning

I1:

12:

13:

14:

Is there the goal of self-evaluation within basic frame of
meta-evaluation?

Is there enough discussion with stakeholders when
designing self-evaluation.

Does practical strategy meet the target of self-evaluation
detail?

Is self-evaluation institutionalized?

goal,
stake-holders,
design,
institutionalization

sufficiency of
information

15:
16:

I7:

Is evaluation data available enough in quantity?

Does the evaluation information Include core contents
that can be used for self-evaluation?

Is the evaluation information provided to self-evaluators
in time?

information

propriety of
evaluators

18:
19:

Are self-evaluators enough in quantity?
Do self-evaluators have expertise?

110: Aren't self-evaluators related to the evaluation program?

111

: Do persons in operation of self-evaluation have expertise?

evaluators

implemen-
tation

appropriateness
of method

11:
12:

13:

Is there evaluation standard to achieve evaluation target?
Is evaluation method in quality & quantity used
appropriately?

Is proper evaluation form (external evaluation) used?

standard,
method

appropriateness
of procedure

14:

I5:
16:

17:

Is evaluation period given appropriately?

Does evaluation process maintain consistently?
Is there enough education for self-evaluators to
understand self-evaluation?

Is communication among stakeholders during
self-evaluation process, done smoothly?

period, process,
communication

output

credibility of
output

Ol:

O2:
O3:

O4:
O5:

O6:
o7

Is self-evaluation for the goals & contents of program
appropriate?

Is self-evaluation for the system of program appropriate?
Is self-evaluation for management and implementation of
program appropriate?

Is evaluation for output management and utilization
appropriate?

Is self-evaluation for the achievement vs, target appropriate?
Is self-evaluation for setting the output target appropriate?
Is self-evaluation for setting the output indices appropriate?

credibility

utilization

usefulness of
report

Ul:

u2:

U3:

Does self-evaluation report include information that users
need?

Is self-evaluation report explained well enough for users
to understand?

Is self-evaluation report being distributed and reported to
users in time?

report,
distribution

application of
output

U4:

u6:

Is evaluation output being reflected for the next year's
plan of R&D program?

5: Is self evaluation output being distributed and reported to

all of the decision makers who can use it?
Is connected system for continuous reflection of
self-evaluation output appropriate?

. Is self-evaluation output opened appropriately?

reflection,
improvement,
utilization system
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evaluation and refers to main points of existing research and has four components,
eight items, and thirty-two indices as shown in (Table 2). This model emphasizes
indices by achieving performance to check the intended results and to link them with
goals within the framework of whole R&D system, and underline indices for utilization
to focus program improvement through the feedback of evaluation results, Because of
many programs and technical diversity, this model seeks to find core indices to
minimize common indices in input and implementation (excluding given-environment
indices) for reducing evaluation cost. Credibility of output is developed as evaluation
item specially to confirm the confidence of self-evaluation, which is an important factor

for reflecting evaluation results (scores) on FPE.

4. Data Collection and Application Method

The Delphi survey was conducted as a tool for verification of meta-evaluation model
and indices. The issues that panels review were R&D meta-evaluation model at the
national level developed through literature review with evaluation components, items
and indices. There were a total of twenty four panels. This included thirteen meta-
evaluation managers and assistants belonging to the Korea Institute of S&T Evaluation
and Planning (KISTEP) and eleven meta-evaluation panels in 2007. These are reflected
in (Table 3.

(Table 3) Panel Composition in the Delphi Survey

Class Career Position Numbers
Managers researchers 3
KISTEP - -
meta-evaluation assistants researchers 10
Participants of meta-evaluation panels in 2007 researchers
meta-evaluation meta-evaluation panels in 2007 professors 9

The panels determined the importance of the components with a cutoff value of

evaluation items and indices, 3.012) and the weight of evaluation items separated basis

12) We informed panels in advance that the items and indices less than 3.0 are supposed to be removed.
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and application/development field!3), By interviews and e-mails, the opinions of panels
were synthetically arranged by median, percentile, and mean, which were provided
back to the panels'¥, The survey was carried out in three rounds!,

In the application of the meta-evaluation model, the survey’s subject included ninety-
three programs in both the fundamental human-power field and the equipment-based
field1®, Tt was conducted by six experts that had already evaluated the programs
through meta-evaluation in 2008, The calculation of the score is as follows: An item's
score is the average value of the indices' scores (5 point Likert scale with 5 being
excellent, 4 being very good, 3 being good, 2 being poor, and 1 being very poor).
A component's score is calculated by the value of adding up each weighted item's score
divided by total score of each item's weight on the basis of 5 points. A final score is

the average value of four component's score.

(Table 4) Calculation of Score in Application of Meta—evaluation Model

Score of Ttem (X)) Score of Component (¥%) Final Score (Z)
L )74
Z'HHU )// _ ZX,Z] W Ep[Y;(
= A T = e e
% m 27w d
1
. X; = score of item Y = score of component
U; = score of index . i
) W; = weight of item p = number of component
m = number of index .
N = number of item (p=4

13) R&D steps can be classified by basic research-applied research-experimental development (OECD, 2002: 30).
In this study, we assumed that there are some differences between basis and application/development in
the weight. The reason that application and development were merged is difficulties in drawing a line
clearly between both of them having possibility in commercialization. The weight was marked on five
components at first and then on the items a component by the basis of 100 points totally.

14) We chose questionnaire with open questions so that panels could comment on this model etc. and
suggest the other components, items and indexes not offered.

15) The survey periods were as follow: from October 1st to 10" (Ist round), from October 17" to 24" (2nd
round), and from November 1% to 15" (3rd round) in 2007. All of the panels participated in the survey

|
to 3 round.

16) This survey periods were as follow: from June 16" to July 23",



IV. Delphi Survey and Application on Meta-evaluation Model

1. Meta—evaluation indices in the Delphi Survey

As a result of the first Delphi survey, the importance in evaluation components and

items were higher than 3.0 of the median value. Table 5 shows the results!?).

(Table 5) Result of the Delphi survey

Round 1 Round 2 Round 3

C(;Kmﬁonent . Tpor Im Std. Std.
ems Impo . . ) . )
Num., | - Weight| Num, —tance Weight| Num. | -por Devi Weight Devi

-tance | -ation -ation
linput] (10 400 (2283 (8 389 (21.63)| 8 401 4100 (21.73) 27385

propriety

of phoning | 3 388 83| 3 4l 7S8 | 3 399 4539 752 14706
fullness 4 388 694 | 2 374 633 | 2 38 5793 673 12422

of information

propriety
of Evaluator 3 404 765 3 420 770 3 420 5403 756 1.6896

limplementation]| (7) 413 (2290)| (6) 423 (2479 | () 426 4539 (24.77) 3.2302
appropriateness 3
of method
Appropriateness 4
of procedure

417 1238 3 424 1325 3 441 5059 1325 27386

388 10.52 3 396 1150 3 402 4498 1150 1.3471

[output]
credibility 5) 438 (32400 5 406 (3042 ) 450 4735 (29.23) 4.2066

of output

credibility
of planning & 3 - - 2 449 1546 2 435 5405 1431 3.5990
implementation

credibility

of performance 2 - - 3 430 1496 3 453 4787 1492 19541

[utilization] @) 404 (2188 | (© 406 (232D 3 409 5166 (24.27) 22116

usefulness
of report 3 408 946 | 3 402 1006 | 2 387 4806 1075 29166
application
of output 4 438 1242 3 435 1315 | 3 435 4672 1344 48353

[note] Weight values in round 1 are the average values in both basis field and application/development field.

17) Delphi panels mostly accepted four components, But some panels suggested to minimize and simplify
items for considering of evaluation costs and presented main evaluation components such as equity,
objectivity and consistency in worth aspect. In this study we chose the existing model, because the
model of a systematic aspect can convey more obviously improvement contexts for R&D system.
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In the importance of evaluation indices, two evaluation indices (less than 3.0) were
removed!®) Six evaluation indices have been merged into threel?). One item was
separated into two items and related indices were re-sorted20). Two evaluation indices
have been added?V. Consequently there were four components, nine items and twenty
nine indices in round 1. Meanwhile in the weight of components?2), the highest output
shown was 32.40 and the other components were similarly shown at around 20 points.

As a result of the 2nd Delphi survey, the importance in evaluation components and
items were also higher than 3.0 of the median value. In the importance of evaluation
indices, two evaluation indices were removed?3), Four evaluation indices have been
combined as two24 and one evaluation index modified to another evaluation item?25),
Thus there were four components, nine items, and twenty-five indices in round 2. In

the weight, the result of components in round 2 was similar to round 1. Last, the weight

18) Ts self-evaluation institutionalized? was 3.00 and ‘Are self-evaluators enough in quantity? was 2.96.

19) Merging and coordinating indices was conducted by adopting opinions of panels, There were merged in
the output between Ts self-evaluation for setting the output target appropriate? and ‘Is self-evaluation for
setting the output indexes appropriate?, and between ‘Is self-evaluation for the system of program appropriate?
and Ts self-evaluation for management and implementation of program appropriate?, And there were
combined in the utilization between Ts self evaluation output being distributed and reported to all of the
decision makers who can use it? and ‘Is self-evaluation output opened appropriately?. It is because there
are lots of difficulties in separating fields of between them exactly.

20) As an existing item in the output, ‘credibility of evaluation output’ was divided into ‘credibility of planning
& implementation evaluation’ and ‘credibility of performance evaluation’ as the newly added item. It is
the result of acceptance from some panels opinions that the item numbers are relatively small compared
to the other components in the weight.

21) Added indexes were ‘Was budget for self-evaluation sufficient? in the input and ‘Is connected system for
continuous reflection of self- evaluation output appropriate (review & utilization of self-evaluation output)?
in the utilization, by the opinions of some panels.

22) The result in 1st round represented no significance of classification between basis and application/development
so that we merged them into one from when 2nd round, according to the opinions of panels. It should
be because that a program has a lot of projects which include three steps.

23) ‘Is budget for self-evaluation sufficient?” was 2.94 and ‘Is evaluation period given appropriately? was 2.96.

24) There were merged in the input between ‘Is evaluation data available enough in quantity? and ‘Does the
evaluation information Include core contents that can be used for self-evaluation?”, And There were
combined in the utilization between ‘Ts evaluation output being reflected for the next year's plan of R&D
program? and Ts connected system for continuous reflection of evaluation output appropriate? It is why
they are not exclusive propositions as some panels said.

25) s self-evaluation for setting the output target & indexes appropriate? is changed from ‘credibility of planning
& Implementation evaluation” to ‘credibility of performance evaluation’ to focus on monitoring of evaluation
indexes,
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(Table 6) Meta—evaluation indices for national R&D programs
I -
Compo Items Indices por st',
-nents -tance | Deviation
I1: Is there the go?l of self-evaluation within basic frame 3.60 0.6383
propriety of meta-evaluation?
- 12: Ts h discussi ith stakeholders wh
of planning s t'her'e enoug dlSCL'lSGIOI'I with stakeholders when 417 0.5674
75) designing self-evaluation.
’ 13: Does practical strategy meet the target of self-evaluation
. 376 | 05793
detail?
Input I4: Does the evaluation information Include core contents
(21.7) sufficiency ' ) ‘ s 453 | 05976
- X that can be used for self-evaluation?
of information I5: Is the evaluation information provided to self-evaluators
©.7) e P ‘ * | 328 | 05403
in time?
propriety 16: Do self-evaluators have expertise? 459 0.4951
of Evaluators | I7: Aren't self-evaluators related to the evaluation program? 4.19 0.4848
(7.5) I8: Do persons in operation of self-evaluation have expertise? | 3.89 0.7516
appropriate | I1: Is there evaluation standard to achieve evaluation target? 470 0.5335
-ness 12: Is evaluation method in quality & quantity used 428 | 0.4658
of method appropriately?
Implemen (13.3) 13: Is proper evaluation form (external evaluation) used? 377 0.4498
-tation 14: Does evaluati ‘ess maintain consistently?
i) appropriate : woes evaluation process maintain consistently 420 | 07337
- I5: Is there enough education for self-evaluators to
-ness ) 406 | 04699
understand  self-evaluation?
of procedure . - .
16: Is communication among stakeholders during
(11.5) ) 3.75 0.7223
self-evaluation process, done smoothly?
dibility of . .
Crim;:yg O1: Is self-evaluation for the goals & contents of program 4.49 0.6440
imp lemen%ation appropriatc?
F;V'iluation 02: Is self-evaluation for the system & management of
(‘1 43) program appropriate? 3.89 0.6181
output :
(292) O3: Is self-evaluation for the achievement vs. target 465 04764
' credibility of appropriate? ’ '
performance | O4: Is self-evaluation for setting the output target & indices 383 06222
evaluation appropriate? ’ ’
(14.9) 05 Is evalu-atlon for output management and utilization 448 0.5001
appropriate?
_ . S " evaluati i le i ati -
usefulness Ul: Does self-evaluation report include information that 447 0.4806
of revort users need?
po U2: Is self-evaluation report explained well enough for _
(10.8) 3.85 0.5801
users to understand?
utilization U3: Is evaluation output being reflected for the next year’s
(24.3) plan of R&D program? 472 | 04482
' application U4: Ts self evaluation output being distributed and reported
of output to all of the decision makers who can use it? 3.94 0.5174
(13.5) US: Is connected system for continuous reflection of
self-evaluation output appropriate? 384 0.6507

(review and utilization of self-evaluation output)
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of items was from minimum 6.33 (fullness of information) to maximum 15.46 (credibility
of planning & implementation).

Finally the result of the 3rd Delphi survey, importance in evaluation components and
items were also higher than 3.0 of median value, which were verified to be appropriate.
There was no index below 3.0 in the importance but two indices have been merged
as one20) Finally, there were four components, nine items, and twenty-four indices
(refer to (Table 6)) in round 3. In the weight of components, the output (29.23)
showed the highest and the implementation (24.77) was followed by the utilization
(24.27) and the input (21.73) in the order. The weight of items ranged from a minimum
of 6.73 (fullness of information) to maximum 14.92 (credibility of performance). Here
the standard deviations have been reduced all over in the dimensions during three
rounds.

Meanwhile, major modifications of result of Delphi survey during three rounds are
shown in (Table 7).

In the application of the meta-evaluation model?”), the total mean was lower than
3.0 and the median value was 2.73 as shown in Table 8. In the scores of components,
the utilization component showed the lowest at 2,50 and the other components showed
similar at around 2.8 points. These results imply that self-evaluation systems need to
be improved entirely and that the feedback of evaluation results should be more strictly
enforced in particular with regards to R&D program improvement.

To summarize research findings, the significance of the meta-evaluation components
for the national R&D projects differs by components, and such finding requires
examining its relevance with the weight of the meta-evaluation components. In
addition, when the median of the national R&D project’s significant benchmark falls
under 3, it is important to consider how to interpret such results in reality and its policy

implications. For example, when the evaluation component scores less than the median,

26) According to the opinions of panels, there were merged in the utilization between ‘Is self-evaluation
report being distributed and reported to users in time? and ‘Is self evaluation output being distributed
and reported to all of the decision makers who can use it?

27) This survey turned out that Cronbach's a was over .60 in the component as the input 8420, the
implementation 7893, the output 9088 and the utilization 8434 and the overall reliability was 9451
which was high enough.



(Table 7) Major modifications

of result of Delphi survey

Survey Removed Added Combined & Modified
1) Is budget for self-
evaluation sufficient? 1) Is self-evaluation for setting the output
2) Is connected system target appropriate?
D Is self. for continuous reflection + Is self-evaluation for setting the output
evaiuaﬁ(n of self-evaluation output indices appropriate?
appropriate (review & Is self-evaluation for the system of
round utilization of self- program appropriate?
1 %) Are self evaluation output)? + Is self-evaluation for management and
s —
[Evaluation item] implementation of program appropriate?
evaluators o . ) i . .
) credibility of evaluation | 3) Is self evaluation output being distributed
enough in ) s
X output —{Evaluation and reported to all of the decision makers
quantity? . o .
item] credibility of who can use it?
evaluation output + Is self-evaluation output opened
evaluation output appropriately?
appropriate
Is evaluation data available enough in
quantity? Does the evaluation information
include core contents that can be used for
1) Is budget for .
. self-evaluation?
self-evaluation . . .
sufficient? ) Is evaluation output being reflected for the
round ) next year's plan of R&D program? Is
2 connected system for continuous reflection

2) Is evaluation
period given
appropriately?

=

of evaluation output appropriate?

Is self-evaluation for setting the output
target & indices appropriate? (credibility of
planning & Implementation evaluation —
credibility of performance evaluation)

round

~

Is self-evaluation report being distributed
and reported to users in time? Is self
evaluation output being distributed and
reported to all of the decision makers
who can use it?

it is important to confirm whether we can interpret such finding as low significance

of the evaluation component, or its relevance being low. In addition, different

perceptions toward the significance of evaluation component between national R&D

project’s meta-evaluation and self-evaluation, along with deciphering the relevance

and difference of these evaluation results, necessitate drawing theoretical implications.
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2. Application of Meta—evaluation Model

In the application of the meta-evaluation model™, the total mean was lower than 3.0
and the median value was 2.73 as shown in (Table 8). In the scores of components,
the utilization component showed the lowest at 2,50 and the other components showed
similar at around 2.8 points. These results imply that self-evaluation systems need to
be improved entirely and that the feedback of evaluation results should be more strictly
enforced in particular with regards to R&D program improvement.

All items' scores were also lower than 3.0 and especially it is required to promote

the useful of report (2.32). In the concrete, each index's score was lower than 3.0

(Table 8) Results of Meta—evaluation

Results Numbers of Programs
Component & Items Std. Devi Final
Weight | Mean —z;tion Score | over 4 | over 3 | over 2 | over 1

linput] (21.7) | (2.86) | (.4900) 2.87 4 28 57 4
propriety of planning 7.5 292 .5858
fullness of information 6.7 275 0151
propriety of Evaluator 7.5 291 5051
limplementation] (248) | (283) | (4712) | 284 3 34 53 3
appropriateness of method 133 292 5377
Appropriateness of procedure 115 274 5478
loutput] credibility of output (292) | @71 | (6555) | 271 6 31 51 5
crdbiy of pomins &y ogs | i
credibility of performance 149 2.67 7242
[utilization] (248) | 248) | (5768) 250 4 11 66 12
usefulness of report 10.8 232 0748
application of output 135 | 265 5991

Total 100 272 4888 273 4 15 73 1

[note] excellent (5 point), very good (4 point), good (3 point), poor (2 point), very poor (1 point)

28) In the meta-evaluation for national level R&D programs, each index requires the score as well as opinion
or recommendations for improving the self-evaluation system, But this study doesn't include the recommendations
of each index in the application because of focusing to develop the meta-evaluation indices and to

analyze overall self-evaluation systems in national level.
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except self-evaluators' expertise (16: 3.01), self-evaluation operators' expertise (I8: 3.04)
in the input and the property of evaluation form (I3: 3.11) in the implementation. Above
all, report information (Ul: 2.34), report explanation (U2: 2.29) and report distribution
(U4: 2.39) belonged to the lowest group.

Seventy-four programs (79.6%) among surveyed ninety-three programs was lower
than 3.0. In the scores of components, there were sixty-one programs (65.6%) of input,
fifty-six programs (60.2%) of implementation, fifty-six programs (60.2%) of the output,
and seventy-eight programs (83.9%) of utilization all below 3.0. When we apply this
meta-evaluation model, we need to re-evaluate the fifty-six programs which were below
3.0 in the output component??), Meanwhile, the score of fundamental human-power

field (2.60) was lower than that of equipment base field (2.92).

3. Comparison to Previous Meta—evaluation Model

Comparing our Meta-evaluation Model with previous Meta-evaluation system for
national R&D program, we detect difference in the method of process. Examining the
process method, our model indicates that the ministry responsible for the national
research development project is subject to reevaluation when the Meta-evaluation results
are inappropriate, On the other hand, existing Meta-evaluation Model on national R&D
program maintains that when the results are inappropriate, ministry of higher rank
responsible for evaluation (MSIP) directly reevaluates the national project. Although such
method of evaluation can be efficient, it could marginalize the focus on meta-evaluation
by emphasizing evaluation of national research development project rather than inspection
of ministry’s self-evaluation system.

For these reasons, existing meta-evaluation Model is organized in a simple manner,
and its main viewpoints are vastly different from our model. Existing meta-evaluation
Model’s components comprise three stages — process, evidence, and results — and seven
indices (MSIP and KISTEP, 2014: 4). The first stage, evaluation process, includes

evaluator’s structure, evaluation rule, and performance analysis. In the second stage,

29) In this case, we can comprehend that it were not enough in credibility of self-evaluation on these
programs, as ‘No' of the output component in this meta-evaluation mode(refer to (figure 1)).
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evaluation evidence, evidence information, evaluation contents concreteness, and evaluation
contents coincidence are included. Finally, the last stage, evaluation result, comprises
self-evaluation grade. Therefore, unlike our model, we assess that the existing meta-
evaluation Model and indicators for MSIP do not distinguish between evaluation
components and evaluation items in terms of the weight of measurement and does not
consider evaluation planning, evaluation, methods, evaluation procedures, and evaluation
utilization med. One explanation for the difference is the shared perception that the
existing meta-evaluation Model serves as a preliminary review process for the reevaluation

of national research development project.

V. Conclusion

R&D program evaluation is used to analyze intended results scientifically and to
reflect the evaluation results in the management process for program improvement.
Further, its perception has been advanced from a fragmentary evaluation system
focusing project units to a learning evaluation system considering the whole national
R&D system. Here, meta-evaluation for national R&D programs should be established
within the framework of the entire R&D system linked to S&T needs and objectives.
There are expansive tools and measurement, core indices, excluding given environment
indices and indices on credibility of self-evaluation which are main points in setting
up the meta-evaluation model,

This meta-evaluation model considers the characteristics of R&D program evaluation
and refers to main points of existing research, which has the four components (i.e.
evaluation input, evaluation implementation, evaluation output, and evaluation utilization).
They include important sub-items as follows: propriety of planning, sufficiency of
information and propriety of evaluators in evaluation input; appropriateness of method
and appropriateness of procedure in evaluation implementation; credibility of planning
& implementation evaluation and credibility of output in evaluation output; and usefulness
of report and application of evaluation utilization. And the items are composed of

twenty-four evaluation indices, As the application of the meta-evaluation model, the



total mean of 2,73 was lower than the 3.0 median value (5 point Likert scale). Finally,
we suggest that the feedback of evaluation results should be more stringently enforced,
particularly for R&D program improvement (evaluation utilization 2.50),

From our research, we can draw several policy implications. First, national R&D
evaluation system needs to be modified by obtaining autonomy from evaluation to
serve as a foundation to boost R&D performance. Such modification is possible by
transitioning the existing Meta-evaluation model based on reevaluation to function as
a means for inspecting evaluation system. Recent modification of U.S. GPRA (Government
Performance and Results Act) — foundation to South Korea's national R&D program
evaluation system — to GPRAMA (Government Performance and Results Act Modernization
Act) — can be viewed in this light, emphasizing autonomy of ministry in charge of
research while inducing according responsibilities.

Second, national R&D evaluation system excessively focuses on ensuring accountability.
The evaluation system needs to be modified to ensure recommendations for improving
comprehensive research development policy and individual program are suggested
through meta-evaluation. For this purpose, pertinent information related to R&D
performance and policy needs to be collected and applied systematically during
meta-evaluation process. In this regards, discontinuation of PART (performance Assessment
Rating Tool) in U.S. provides several meaningful insights. Although PART succeeded
in generating numerous performance related indicators, its applicability for program
improvement was poor, suggesting the limitation of evaluation methods dependent on
scoring,.

Third, deep consideration must be given to the application of evaluation results.
Because national R&D evaluation system modifies its budget based on grading, budget
modification based on the findings of the evaluation is lacking. The meta-evaluation
results, based on the findings of the evaluation, should serve as a feedback to determine
increase in budget. In tandem, through meta-evaluation, one should be able to determine
whether its findings are applied across entire program, such as in areas of program
priorities, resource allocation, business methods adaptation, and modification through
stakeholders.

This study is particularly meaningful for theoretically advancing the meta-evaluation
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model for R&D programs that has yet to be established in Korea with an administrative
structure that has vested MEST with the authority of coordinating and distributing the
R&D budget. So far, some case studies on meta-evaluation of R&D programs have
indicated that there is some information about programs and special programs. However,
there is little research about national level programs that include various technology
fields. This study has limitations to design meta-evaluation model based on special
circumstance in Korea for applying and focusing practical application. Finally, we hope
that future research on meta-evaluation models for national R&D programs will be
continued and that science and technology will step forward by developing this kind

of model,
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