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Abstract
Risk information communication (RIC) in science and technology (S&T) should be facilitated in ways that reduce anxiety and the risk of damage occurring from danger, eliminate conflict among social constituents, and resolve distrust for S&T, and scientists and technologists, by providing accurate and reliable risk information in S&T.

This study proposes a solution in which science museums are utilized to effectively communicate risks in S&T. Such establishments, their primary purpose being to provide a venue for education via exhibition, are ideal environments for enabling communication between experts and the general public, facilitating mutual exchanges of risk information in S&T.

Whereas possible risks in S&T are frequently referred to in the general population, currently these risks have yet to be defined. Therefore, in this study a definition of the risks inherent in S&T, on the basis of diverse related legislations, policy reports and researches, will be provided. It is believed that this can serve as a starting point for future research, and hopefully the discovery of additional effective methods for RIC.

One of the major causes of the issues in communication that tend to arise between those working in the field of science and the general public is the differing perceptions regarding what actually constitutes something being a genuine risk. Such differences in perception can at times result in a growing distrust of scientists and technologists in particular, as well as in the development of an increasingly negative view of S&T overall. The media, positioned as they are at the very center of RIC, sometimes create harmful effects by exaggerating the level of danger, oversimplification, or simply a lack of professionalism. Therefore, it is argued that there is a definite need to discover alternative avenues, ones which are more likely to consistently provide reliable and accurate information regarding the actual nature of the risk in question.

This study proposes communication of risk information via science museums. First, those in Korea and other countries are introduced as being a place to communicate risk information in S&T. Then the interests of the public, and also the influence and functions of science museums, are analyzed in terms of the grounds and needs for them to contribute to RIC.

The public interest of science museums, which is illuminated through the study of the history of science museums, related legislations and researches, is based on seven bases: 1) the laws, 2) who established them and subsequently enforces them, 3) the source of the fund for establishment and ownership, 4) the purpose of their establishment, 5) openness or accessibility, 6) public services and 7) public assets.

Science museums influence the knowledge and attitudes of the individual. This influence is related to the enhancement of the level of knowledge level, and the subsequent change in attitude, required for accurate information to be communicated regarding the level of risk.

The functions of science museums, along with their public interest, serve as the ground for the argument for RIC in S&T. The study sees as the grounds for it the functions of the science museum as a source of data and a place for experiences, education and communication.

RIC in S&T needs discussion from the viewpoint of popularizing science because it shares the context with popularizing science pursuing the understanding of, and change of attitudes towards, S&T. This study has investigated the relationship between popularization of science and RIC of S&T from the perspective of a paradigm shift in popularizing science. It points out that there exist arguments on risks in S&T in this paradigm shift of the popularization of science from ‘science culture’ to ‘popular understanding of science’, and further to ‘science in society’. This finding should be the grounds for the science museum, an agency of popularizing science, to initiate RIC in S&T. Theoretical grounds for science museums to initiate this communication of the actual risks to be found in S&T lies in the public interest in, influence of, function of, and popularization of science as shown in the literature review and case study. It is necessary, however, to examine whether or not science museums are actually capable of providing the conditions required to achieve success.

This study presents the EPL Model for RIC. It enables communication in a plaza between Expert and Layperson. The science museums are where exhibition, experiencing, education and communication can happen. The present study focuses on this communication between science museums (P) and users (L) in the EPL Model, examining whether science museums can serve for the users as an effective and efficient place for RIC.

The responses received to the survey questionnaires handed out to the users of science museums have resulted in the following findings.

First, science museums actually do offer the conditions required to serve as a place for the communication of information regarding the risks to be found in S&T. The propriety of a place for this purpose includes the function of a place of communication, reliability, the provision of information aligned with the level of the users, and diverse ways of communication. The results of the survey shows that science museums, though still insufficient in its communicative function, have strengths in exhibiting, education and experiencing, are high in reliability, provide information in a format that makes it easier to understand and learn, can do so at the level of the user, and have diverse ways of communication such as experiencing, visualizing, and collecting data. These findings indicate a high level of efficiency of science museums when it comes to RIC.

Second, users of science museums saw a need for exhibition and education about the risks of S&T.

Third, there exists a certain degree of correlation between the perceived level of risk and the level of interest in the risks to be found in S&T, between the perceived level of risk and the need for the education via exhibitions in science museums, the level of interest in risks and the need for education via exhibitions in science museums. In other words, the higher the awareness of the potential danger from risk factors in S&T, the higher the interest and the need for education via exhibitions. Conversely, the lower the awareness of the potential

danger from risk factors in S&T, the lower the level of interest and the need for education via exhibitions. It indicates the need for science museums to educate the general public regarding the risk factors in S&T is affected by how high the danger is perceived to be.

Fourth, the users of science museums demonstrated trust in the information provided by them. The level of this trust correlated with the level of trust in the science museum itself.

On the other hand, the questionnaire survey on the users of science museums showed the popularization of science was related to the trust shown in the information provided.

First, the higher the level of trust that the users had in S&T, the more positive their notion was that S&T can actually reduce risk factors, rather than making the judgement that S&T was in fact the originator of the risk factors.

Second, users who evidenced a high level of trust in those working in science replied they believed such would in good conscience communicate frankly and honestly regarding any possible risks.

Third, whereas accurate information regarding risk enhances trust, inaccurate information was found to only have a minor affect upon the level of trust in science and those working in the field.

Based on the findings from the research so far, the present study has reached the following conclusion: accurate information regarding risk increases the level of trust in S&T, and those who work in these areas. Science museums should contribute to popularizing science by providing accurate information regarding risks to be found in S&T on the basis of public interest, influence, function and the users' needs. Science museums enjoy a high level of trust, and can therefore increase the level of trust in the information concerning risks that they provide. Science museums have the merits of exhibition, experiencing, and education, and various ways of communication via experiencing, visualization and collection of data. Therefore it is reasonable to suggest that science museums are one possible effective way of providing information regarding risks to be found in S&T.
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I. Introduction
Risk information communication (RIC) in science and technology (S&T) should be facilitated in ways that reduce anxiety and the risk of damage occurring from danger, eliminate conflict among social constituents, and resolve distrust for S&T, and scientists and technologists, by providing accurate and reliable risk information in S&T.
II. Paradigm
This study proposes a solution in which science museums are utilized to effectively communicate risks in S&T. Such establishments, their primary purpose being to provide a venue for education via exhibition, are ideal environments for enabling communication between experts and the general public, facilitating mutual exchanges of risk information in S&T.

Whereas possible risks in S&T are frequently referred to in the general population, currently these risks have yet to be defined. Therefore, in this study a definition of the risks inherent in S&T, on the basis of diverse related legislations, policy reports and researches, will be provided. It is believed that this can serve as a starting point for future research, and hopefully the discovery of additional effective methods for RIC.
III. Design Program
One of the major causes of the issues in communication that tend to arise between those working in the field of science and the general public is the differing perceptions regarding what actually constitutes something being a genuine risk. Such differences in perception can at times result in a growing distrust of scientists and technologists in particular, as well as in the development of an increasingly negative view of S&T overall. The media, positioned as they are at the very center of RIC, sometimes create harmful effects by exaggerating the level of danger, oversimplification, or simply a lack of professionalism. Therefore, it is argued that there is a definite need to discover alternative avenues, ones which are more likely to consistently provide reliable and accurate information regarding the actual nature of the risk in question.

This study proposes communication of risk information via science museums. First, those in Korea and other countries are introduced as being a place to communicate risk information in S&T. Then the interests of the public, and also the influence and functions of science museums, are analyzed in terms of the grounds and needs for them to contribute to RIC.
IV. Modeling Program 

The public interest of science museums, which is illuminated through the study of the history of science museums, related legislations and researches, is based on seven bases: 1) the laws, 2) who established them and subsequently enforces them, 3) the source of the fund for establishment and ownership, 4) the purpose of their establishment, 5) openness or accessibility, 6) public services and 7) public assets.

Science museums influence the knowledge and attitudes of the individual. This influence is related to the enhancement of the level of knowledge level, and the subsequent change in attitude, required for accurate information to be communicated regarding the level of risk.

The functions of science museums, along with their public interest, serve as the ground for the argument for RIC in S&T. The study sees as the grounds for it the functions of the science museum as a source of data and a place for experiences, education and communication.

RIC in S&T needs discussion from the viewpoint of popularizing science because it shares the context with popularizing science pursuing the understanding of, and change of attitudes towards, S&T. This study has investigated the relationship between popularization of science and RIC of S&T from the perspective of a paradigm shift in popularizing science. It points out that there exist arguments on risks in S&T in this paradigm shift of the popularization of science from ‘science culture’ to ‘popular understanding of science’, and further to ‘science in society’. This finding should be the grounds for the science museum, an agency of popularizing science, to initiate RIC in S&T. Theoretical grounds for science museums to initiate this communication of the actual risks to be found in S&T lies in the public interest in, influence of, function of, and popularization of science as shown in the literature review and case study. It is necessary, however, to examine whether or not science museums are actually capable of providing the conditions required to achieve success.

This study presents the EPL Model for RIC. It enables communication in a plaza between Expert and Layperson. The science museums are where exhibition, experiencing, education and communication can happen. The present study focuses on this communication between science museums (P) and users (L) in the EPL Model, examining whether science museums can serve for the users as an effective and efficient place for RIC.
V. Conclusion

The responses received to the survey questionnaires handed out to the users of science museums have resulted in the following findings.

First, science museums actually do offer the conditions required to serve as a place for the communication of information regarding the risks to be found in S&T. The propriety of a place for this purpose includes the function of a place of communication, reliability, the provision of information aligned with the level of the users, and diverse ways of communication. The results of the survey shows that science museums, though still insufficient in its communicative function, have strengths in exhibiting, education and experiencing, are high in reliability, provide information in a format that makes it easier to understand and learn, can do so at the level of the user, and have diverse ways of communication such as experiencing, visualizing, and collecting data. These findings indicate a high level of efficiency of science museums when it comes to RIC.

Second, users of science museums saw a need for exhibition and education about the risks of S&T.

Third, there exists a certain degree of correlation between the perceived level of risk and the level of interest in the risks to be found in S&T, between the perceived level of risk and the need for the education via exhibitions in science museums, the level of interest in risks and the need for education via exhibitions in science museums. In other words, the higher the awareness of the potential danger from risk factors in S&T, the higher the interest and the need for education via exhibitions. Conversely, the lower the awareness of the potential

danger from risk factors in S&T, the lower the level of interest and the need for education via exhibitions. It indicates the need for science museums to educate the general public regarding the risk factors in S&T is affected by how high the danger is perceived to be.

Fourth, the users of science museums demonstrated trust in the information provided by them. The level of this trust correlated with the level of trust in the science museum itself.

On the other hand, the questionnaire survey on the users of science museums showed the popularization of science was related to the trust shown in the information provided.

First, the higher the level of trust that the users had in S&T, the more positive their notion was that S&T can actually reduce risk factors, rather than making the judgement that S&T was in fact the originator of the risk factors.

Second, users who evidenced a high level of trust in those working in science replied they believed such would in good conscience communicate frankly and honestly regarding any possible risks.

Third, whereas accurate information regarding risk enhances trust, inaccurate information was found to only have a minor affect upon the level of trust in science and those working in the field.

Based on the findings from the research so far, the present study has reached the following conclusion: accurate information regarding risk increases the level of trust in S&T, and those who work in these areas. Science museums should contribute to popularizing science by providing accurate information regarding risks to be found in S&T on the basis of public interest, influence, function and the users' needs. Science museums enjoy a high level of trust, and can therefore increase the level of trust in the information concerning risks that they provide. Science museums have the merits of exhibition, experiencing, and education, and various ways of communication via experiencing, visualization and collection of data. Therefore it is reasonable to suggest that science museums are one possible effective way of providing information regarding risks to be found in S&T.
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