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Abstract
In recent years, along with attributing more importance to the knowledge and information, the presence of the  knowledgeable and well-informed manpower has gained significance and the existing level of knowledge and information among the common people of society has been considered as one of the preconditions and essential elements  of the development in that country. One of the important issues confronting the sociologists who analyze the sciences is how to present sciences in the mass media. Besides, today, communication in many different fields is held within the exclusive control of the mass media and these media are the only source of information for most of the people. The present study, therefore, aims to explain the quality of "public understanding of science and technology" among the Isfahanian people and to produce the required data for the evaluation of general knowledge of and attitude toward science and technology. In particular, this study deals with the mechanisms applied by mass media to enhance the public understanding of science and technology.

As to research methodology, the present study follows the purpose of obtaining the quantitative statistical results from one sample. a systematic interview in the form of a questionnaire with closed-end items was used for collecting the required data. The research population for this study is the residents (aged between 15 to 79 years) of the 15 regions of Isfahan city of whom the number is 1564553, based on the public census in 2014. As for determining the sample size, Cochrane equation was used and 630 participants were chosen for the interview using a quota sampling. The main hypothesis of the quantitative phase was made based on the structural equation modeling to examine the "mechanism of media contribution to the enhancement of public understanding of science among citizens". This hypothesis was tested using Amos software. 
The results of this study are as follows:     

In the formulated Structural Equation Modeling, it was observed that the media increase the communicative competence of their addressees through translation and simplification of the scientific notions. Such an increase in the "addressees' competence in communicating with science", in turn, increases "their participation rate in the science and technology programs" and ultimately, enhances the public understanding of science and technology. Media played also some part in "representing the cultural and intellectual bio-life prevailing in society" and reflecting the dominant intellectual atmosphere of society. On the other hand, results showed that the media which are the mediator agents within the network, could reinforce the features of the sciences supportive culture through the representation of cultural and intellectual atmosphere prevailing in society and this was another factor which had a mediator role in the contribution of media on the enhancement of public understanding of science. 
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1.  Introduction and Statement of Problem
As new technologies and science continue to flourish in the contemporary world, one may scarcely spot an area of human life still untouched by science and technology – from medicine and healthcare to arts, cinema and music; from construction and architecture to recreation, leisure and sports – all are closely associated with science and technology. Home appliances such as electrical devices, cookware, heating and cooling systems; and broadcasting tools such as the radio, television, satellite and the Internet are so widely in use that people cannot help but using them in their daily life and career consistent with their job and education. Such association and interweavement of science and technology with daily life is so strong that one may contend that they have protruded into daily life and have become a public commodity. One could hardly find a TV or radio channel that broadcasts no news on science and technology on a daily basis. One may hardly find a movie or TV serial that represents no sign of science and technology. Over the last few decades, a plethora of documentaries have been broadcasted on science and technological developments. News broadcasts typically cover science news as a specific category. Several movies have been made on the topic of science fiction and future technological developments. The press release amazing images of the depth of oceans, ground sceneries and wildlife on a regular basis and thus science and technology appear too strong to be overlooked by the public. 

The importance attached to scientific knowledge in the society and accurate public understanding of science have led many countries over the last decades to make determined efforts to increase public understanding of science and technology. Examples of these measures and efforts include extensive documentary broadcasts on science and technology in the media, science and technology newscast, press news on science and technology and public meetings attended by eminent scientists of various disciplines (Ghanei Rad &Morshedi, 2011).

Unfortunately, there is scarcity of efforts in Iran to improve public understanding of science and technology and involve people in science and technology as well as decision-making on the relevant issues. Still, Islamic Republic of Iran Broadcasting (IRIB) has taken measures and produced programs on science and technology. For instance, the number of scientific documentaries, science talks, news and reports on science has increased in IRIB. Specifically, many reports are broadcasted on science and technology in Iran. However, the volume of such broadcasts still remains negligible and insufficient. Of course, high expectations may not seem justifiable in a country like Iran where scientific and technological infrastructure is not developed so that we may not expect the authorities to devote too much energy to developing public understanding of science (PUS). Besides, we may not even expect people to show great interest and involvement in science and technology.

Nevertheless, since our nation has chosen to follow a knowledge-based development route where an accurate understanding of science and technology is an advantage, it is necessary to examine and address PUS continually consistent with the development of science and technology, which is what many countries have already done concurrent with the development in science and technology.

However, no attempt has yet been made to explain the why and how of PUS in Iran. Still, it seems that science communication researchers should base their attempts on a full analysis of where, why, when and with whom PUS and scientific learning occurs because such analysis can help researchers come across the best method of teaching science to the public. If we want to teach and transfer science effectively, we need to use methods that create enough interest in people to listen and learn. Thus, we need to know that where people are interested in learning, how they attend to the subject of interest and why they remain involved in scientific activity.

Communicating science in the mass media is one of the issues that interest science analysts. Mass media are considered as the main public forum in modern societies and provide a framework to monitor individuals in society, inform citizens of the latest political and economic events and help shape attitudes in people (Ferree et al., 2002:10). Moreover, mass media tend to hold monopoly over communication in many aspects so that they have turned to be the only source of information for many people (ibid: 11). This is particularly true with scientific issues. 

Press coverage of science, as an important duct, is to fill the gap between science and the public. Most people, including decision-makers, gain their information from mass media essentially or exclusively (ibid: 9). This is why researchers reason that press coverage can be of great help to PUS, and, more importantly, it can contribute to the legitimacy, public support and funding of science (Nelkin, 1995). As a result, scientists are interested in establishing relations with the media. Indeed, many scientific institutions create professional mediums to respond to the press demands (Peters et al., 2008a; 2008b). Science has come to be a main subject of coverage in the mass media (Nelkin, 1995; 1992: 31). Scientists frequently participate in debates on foreign policies, climate change and healthcare in media broadcasts (Stehr, 1992). The perceptible media coverage of science has exerted a marked influence in social studies on science so that a line of research has been devoted to the analysis of media coverage of science. Several studies have already been published on the topic, and many journals focus their scope on press coverage of science. A number of preliminary studies have been conducted on this area of research (Bucchi& Trench, 2008).

Mass media are the main source of scientific knowledge for the general public (Friedman et al., 1986; Nelkin, 1995). This is because the media are the most available and even only source of information on scientific discoveries, debates, events and productions. Nisbet et al. (2002) reported a positive correlation of using scientific journals and TV science channels with reality-based scientific knowledge. They also found a positive correlation of using general press and scientific journals with systematic scientific knowledge while controlling for age, gender and education. Mass media are often considered as symbolic sites of public debate (Gumpert&Drucker, 1994). In case citizens understand scientific and technological terms often used in the media, they may be said to have scientific literacy in the realm of general civic discourse. 

Considering the problem delineated above, the present study aims to determine the status of PUS among citizens in Isfahan City in order to provide information for evaluating their perception of science and technology. Specifically, the study sets to identify the mechanism through which the mass media contribute to PUS. 

Besides these major objectives, the study pursues a set of subsidiary goals as follows:

· Developing a sociological model to improve the status of PUS among citizens with an emphasis on the role of media 

· Examining PUS and its dimensions among citizens

· Applying the present findings to improving PUS questions and measurement indices

2.  Theoretical framework

It is preferable to draw upon the theories typically used in science studies in order to examine media-assisted PUS. Since the present study searches for the criteria of presenting scientific discussions in the media and tends to identify the appropriate language to produce public science with an emphasis on the science-public interaction, it should address the theories that consider the public as an effective factor in science.

2-1- Actor-network theory (ANT)

According to actor-network theory (ANT), media are the factors or elements that produce or represent the scientific-public content and contribute to the development of communication reality. To this end, mass media play their role through symbolic representation as well as production and reproduction of public scientific content. They may use certain criteria to this end. Content producers would consciously apply appropriate criteria when scientific mass media produce and reproduce public science to increase PUS. In this case, the media become educational institutions or learning settings such that they help shape the relations between science and the general public.

The key attribute of ANT in relation to the present study is associated with the fact that in ontological terms, it focuses on the active role of non-human world in shaping interactions (Kaghan& Geoffrey, 2001:257). That is, the actors are not only humans. Rather, media are considered as the network actors who mediate between science and the general public. They mediate between the actors of science and the public. They help control or integrate actors’ interaction in regular manner (combined relations) (ibid:258). Public scientific media mediate between the public and professionals and tend to regulate their relations by popularizing science or even promoting certain types of relations. They also contribute to the localization of science because scholars may be familiarized with the social issues in their immediate society or the methods people have developed to solve the problems as a result of such interaction so that they can direct their scientific productions toward social needs. In order for the media to establish a constructive interaction between science and the public, they need to function as bilateral mediums in providing communication texts. In this regard, they should generate the content based on the characteristics and interests of the network actors. The content of the communication texts should influence the method and quality of the between-actor interaction. In an ideal situation, the media (i.e. media institution and media actors) fine-tune their message consistent with the characteristics of their audience to make it perceptible to them. As far as media are concerned, appropriate presentation contributes to perception. Thus, the writer of the message assumes two roles: (1) they should understand what scientists have produced in the realm of science, and (2) they should translate a scientific message into lay words in order to render professional science into public science.

Latour (2005:225) contends that the mediators are to convert or render science in order to convey it to the public. Latour explains that mediators may exert no influence without conversion, translation or rendering. Therefore, translation or conveyance has the main role in developing a network of relations (Ghazi Tabatabaie & Dadhir, 2007:137). In fact, translation is the first and most important step in the process of popularizing science. Due to the importance of translation in actor-network theory, it assumed an important role in conceptualizations of the present study.

In terms of communication science, ANTaddresses both transmission systems (transmission of information from a source to a destination) and interactive/participatory system in communication (communication of both sides). Therefore, ANT framework has the explanatory power to illuminate the role of scientific media. 

2-2-Theory of media influence (Meyrowitz,1997,1999)

From the perspective of communication and media studies, media representations are the harbinger of social changes. From among current theories, the theory of media influence was used in the theoretical framework of the present study. Considering media as the information transmission channels, the theory of media influence assumes that transmission of information between two or more social milieus helps create identity and new types of interaction (Meyrowitz, 1997). Meyrowitz’s theory is a descendant of McLuhan tradition in media studies which is blended with Goffman ideas. It recognizes three metaphors for the media including media as a duct or canal, as language and as environment (Meyrowitz, 1999). He considers media as an environment which may be manipulated to achieve its desired effects (ibid). He emphasizes that the characteristics of media should be identified in order for it to be analyzed. The simplicity or difficulty of using media to encode or encrypt messages is one of the criteria that help us recognize the characteristics of different media. Thus, the theory emphasizes encoding or composition in print media and enumerates its advantages at the macro- and micro-levels. 

2-3- Interactive science theory

According to Logan (2001), science is produced as a result of the interaction of social, economic, cultural and academic conditions. It should be noted that the importance of science-public interaction in science and media studies lies in its pivotal role in social participation in science production.Recognizing the interaction of these two areas, instead of exaggerating the role of the public in science production, has led to realism in understanding the role of the public in science.

Callon (1986)criticizes the idea that the public have the same role as specialists in science production because it supposes no prerequisite to prove the competence of the public to participate in science production. Callon considers that this situation challenges the scientific validity of such ‘science’. Thus, he introduces a model of combinational collectivities positing that specialized science and non-specialized knowledge are not produced in two different contexts. Rather, they are produced as a result of continuous interaction between specialists and non-specialists. This type of knowledge is called non-specialized knowledge by Michael (1998) and Callon (1986) while Woolgar (2000), Simon and Walker (2000) and Logan (2001) refer to it as interactive science.

One of the important roles of the media is to mediate a bilateral relationship between specialists and the public and to produce interactive science. Public science is supposed to represent science such that the general public not only understands it but also accepts the content. However, it may also cause changes in the relationship between the public and science (Erickson, 2005:147).

Of course, adopting this criterion in producing the content of scientific media adds to the audience’s knowledge of the issues in their periphery and the issues addressed by scientists. In this regard, the media provide the audience with information which in turn raises subjects to be discussed by the public. When such connection is made between science and the public, a context is provided for generating new ideas about scientific issues and developing plans for scientific research. The interaction of social, cultural, economic and academic conditions plays an important role inthis continuous generation of science. The conveyance of such concepts in public science increases audience’s knowledge of the uncertainty of science so that the audience may not feel disillusioned by receiving contradictory information of the same research subject. The development of such form of communication in the media may also increase the audience’s trust in the media. 

Besides, public scientific media may represent and convey the problems people face and the solutions they have come up with, which also accounts for the role of media in building interaction among the dimensions of public science. Such knowledge which belongs to people and is produced in the ways other than conventional scientific methods are referred to as tacit knowledge. When the media succeed to convey the tacit knowledge from the public to the science domain, they add to the richness of these two areas of knowledge. Thus, they both increase the interaction between these two domains and involve people in science production.

3.  Developing a theoretical model to identify ‘the mechanism of media contribution to PUS’ using a synthesis of theories

From among the theories discussed above, ANT (Latour, 1987; Callon, 1986) seems to be a better theory to account for the mechanism of media contribution to PUS. ANT is often used in ethnographic studies of science and technology. It is suitable for the present purposes due to the concept of ‘translation’ as the main role of mediator or medium. In fact, due to the importance of translation, it was appreciated by the researchers who considered a paranormal role for the public in science. Thus, they extended the decision-making on science, technology and scientific research to the public domain (Wynne, 2003: 401).

As discussed above about ANT, the concept of translation is used in three senses. First, translation was introduced as one of the necessary abilities of scholars (Yasanov, 2003) because they are supposed to communicate their science to the public in intelligible words. Thus, translation is thought of as a necessary skill to link the public with science. It also provides the context for public participation in science as one of the key issues in PUS discussions (Rowe &Frewer, 2005). Accordingly, media tend to translate the content of scientific discussions in order for the public to understand certain aspects of a scientific or technological innovation which meets their demands. In this way, the media can render any subject into a common, popular topic. Furthermore, they can convey a common subject to the audience and provide them with the opportunity to comment on it.

‘Translation and simplification of science’ affects ‘communication with science’. The media tend to translate and simplify science in order to improve public communication with science. That is, they paraphrase scientific terms and concepts such that the audience can understand them easily. In fact, the media draw upon the language of pictures, films, tables and figures to render the scientific contents perceptible to the audience and improve their communication with science. The significant effect of ‘media’ on ‘translation and simplification of science’ and the consequent development in ‘public communication with science’ can be accounted for in terms of Meyrowitz’s media theory (1986). The simplification criterion is extracted from the media influence theory (Meyrowitz, 1986) whereby the media contribute to social changes through changing communication patterns. The media change not only communication and interpersonal interaction patterns but also the pattern of communication between people and other entities such as science. This model helps us examine the role of scientific public media in changing interactions and social patterns. There, patterns are lifestyles originated from a culture which people follow and with which they adjust their behavior. One of the personal characteristics that make the changes in communication patterns viable is the ability to communicate with and understand the content of media. By personal characteristics, we mean the ability to understand scientific discussions raised in the media including the ability to understand scientific terms and technicalities. Thus, the simplification criterion is founded on this principle. We, therefore, need to consider public scientific media as cultural milieus.

The third importance of translation lies in that it leads us to a second variable that is the mediatory effect of media in PUS. This criterion is the ‘representation of cultural milieu’ in the society. In producing localized science, a writer or translator should produce a text based on the information needs of his/her immediate society which can connect the public with science. In other words, the producer should crystalize the relationship between the topic of the text and daily life of the audience. Besides, public science should be able to familiarize the audience with the mindset of the society. That is, the media represent social-cultural milieu and mindset of the society so that the audience can be mentally engaged with the cultural texture of the society and understand the importance of science in the social-cultural context of the society. One should note that Iranian providers, transmitters and receivers would produce, transmit and consume public scientific messages in their interaction with this cultural setting. The application of this criterion in producing texts not only indicates the applicability of science to various social conditions but also explains the social conditions of the era when the texts were produced to the communication analysts, which is evaluated through historical analysis.

The importance of text and cultural milieu in science is so critical that it plays not only a role in the application stage but also in the production stage. Alfred Aytuber(1999) explains that current science studies emphasize that science may not be regarded as a limited, self-contained social or intellectual activity. Natural sciences are totally enjoying their supporting culture. Science does not only permeate society but is also produced by the culture.

As the mediating actors in the network, media should represent the characteristics of a ‘science patronage culture’, which can act as another variable mediating the contribution of science to PUS. In this regard, public science coveys information to the audience and indicates the helpful role of science in daily life while it also relays responsibilities to the audience – responsibilities which prepare social conditions for the development of science. These are conscious actions, behaviors or activities that the audience do to support science. They are considered as scientific action according to Lewenstein (2003: 7).

On the other hand, media exert positive impacts on translation and simplification of science, which in turn leads to improved ‘public communication with science’ and increased ‘participation in science and technology programs’. To this end, the media can represent a simplified science to attract the audience to participate in scientific activities. The audience thus recognizes the opportunities provided for understanding the processes of science production or history of science in the society and participates in them. 

Indeed, media play their role by providing opportunities for participation in science. This could also provide a context for the interaction of scientific methods with non-scientific methods, though in a non-abstract and tangible setting.

Therefore, media may increase PUS among citizens by increasing the ‘representation of the opportunities for participation in science’. This variable originates from two concepts: (1) implicit participation in Logan’s theory of interactive science (2001) and, (2) ANT. It includes the introduction of the opportunities for public participation in science.

Such participation is likely to occur at various levels and different forms. Examples of public participation in science include improved personal hygiene, participation in producing scientific knowledge, participation in some scientific activities (i.e. protecting birds, plants, fossils, etc.) and having a scientific mindset (searching, critical thinking, consistent and systematic thinking) (Lewenstein (2003: 7). Public scientific media may provide the public with information on any of the above activities or introduce the opportunities for such activities that can increase public participation in scientific activities.

Of course, the media may also have a role in engaging the public in science production. This may appear ambiguous though. Science is essentially produced and approved of by the standards that are specialized and peculiar to the experts within a specific discipline. However, as discussed earlier, the public may participate in science production (Clark & Illman, 2001: 10) through communicating their ideas to the scientists in their interactions. Clark and Illman (ibid) refer to this communication field as the communication network. They reported that both mass and scientific media such as scientific journals play an important role in liking different people across this network. Public scientific media are to convey such thoughts and ideas. 


Figure(1). Theoretical Model of the study

4.  Main hypothesis

The main research hypothesis is formulated in the form of a structural equation modeling in order to examine the ‘mechanism of media contribution to PUS among citizens’. The hypothesis is tested using Amos software.

Secondary hypotheses
- There is a relationship between the amount of citizens’ use of ‘scientific media’ and ‘PUS’.

- There is a relationship between ‘creating a science patronage culture’ by media and ‘PUS’.

- There is a relationship between ‘translation and simplification of science’ by media and ‘PUS’. 

- There is a relationship between ‘participation in science and technology programs’ and ‘PUS’.

- There is a relationship between ‘understanding cultural milieu and mindset’ by media and ‘PUS’.

- There is a relationship between ‘communication with science’ by media and ‘PUS’.

5.  Methodology

5-1-Instrument

Systematic interview in the form of a close-ended questionnaire was used to collect the quantitative data.

5-2- Population

The population of the study consisted of all 15-79 year-old citizens across the 15 municipal districts of Isfahan City. It was hypothesized that people within this age range were the best subjects for the evaluation of their understanding of science and technology. According to the latest estimations by Statistical Center of Iran in 2011, Isfahan has a population of 1564553 within this age range.

5-3- Research sample

Cochran's formula was used to determine the sample size. After inserting the values of the estimated proportion of an attribute (p), lack of proportion of an attribute (q), size of population (n), the value for the selected alpha level (t) and interval confidence (d) in the formula, the sample size was computed. It should be noted that p and q values were considered to be 0.5. This value indicates maximum heterogeneity in the research population in social science studies. Besides, d value was considered to be 0.05 while t value was set to be 2.58 for a significance level of 99 percent. The Cochran's formula and calculation process are illustrated below:

Thus, the sample was calculated to consist of 630 people. 
5-4- Sampling method

The sample was selected using quota sampling method, and the variables of gender, age and municipal district of residence were considered as the classification criteria.

5-5- Thematic encoding of PUS
Following a review of the theoretical and empirical literature on PUS, the criteria used in different countries were categorized into five indicators including ‘understanding science and technology, interest in science and technology, level of scientific knowledge, attitudes toward science and technology, and evaluation of science and technology’ (Table 1).
Table (1). PUS dimensions and indicators based on the relevant theoretical and empirical literature
	
	Main dimensions
	Secondary dimensions
	Relevant literature

	Public understanding of science and technology

	Interest in science and technology
	
	National Science Foundation(2002، 2004) , Ghanei Rad &Morshedi  (2011),European commission (2001, 2003, 2005)

	
	Understanding science and technology
	Understanding scientific institutions and processes

Understanding environmental concepts

Understanding modern sciences

	Malaysian Science and Technology Information Center (1998, 2000, 2002)، Ghanei Rad &Morshedi  (2011)

	
	Level of scientific knowledge
	
	National Science Foundation (2002، 2004) ,Ghanei Rad &Morshedi  (2011), European  commission  (2001, 2003, 2005)

	
	Evaluation of science and technology
	Evaluating state measures taken in regard to science and technology

Evaluating the social impacts of research

Evaluating the performance of science and technology jobs and professions 
	Malaysian Science and Technology Information Center (1998, 2000, 2002)


	
	Attitudes toward science and technology
	Attitude toward the benefits of science

Attitude toward scientists

Attitude toward the impact of science on career 

Attitude toward state responsibility for science

Attitude toward the scientific prestige of different bodies of knowledge

Attitude toward the impact of science and technology on life 
	Ghanei Rad &Morshedi  (2011)
Malaysian Science and Technology Information Center (1998, 2000, 2002)
National Science Foundation(2000, 2002, 2004)



Source: researcher

4-6-The development of PUS and other research variables measurement instrument

The content validity of the questionnaire was assessed in three stages:

1. Reviewing the theoretical and empirical background of every latent variable and determining its dimensions

2. Formulating questions to examine the dimensions of the variables and choosing a select number of questions (sampling validity)

3. Approval of the select questions by a few sociologists and experts (face validity)

Thus, the theoretical and empirical background of every latent variable (i.e. PUS and using mass media) was fully studied in order to determine their dimensions. For example, the measurement scale of the variable ‘using mass media’ was developed based on the previous studies on this topic. The same procedure was followed for the variable ‘PUS’. Then, questions were developed to measure every dimension. Subsequently, a number of questions were selected as the sample to represent the whole questions (sampling validity). The scale developed for every latent variable was then given to a few experts for assessment and approval.

Besides, confirmatory factor analysis was used to measure the construct validity of the variable ‘using mass media’ and every dimension of PUS separately using Amos software. In the confirmatory factor analysis models, the significance of the observed coefficients on the latent variable (t value greater than 1.96) and the acceptable fit indices are considered as the validity for the measurement scale. From among different fit indices, chi-square (CIMN), normed chi-square, comparative fit index (CFI) and root mean squared error of approximation (RMSEA) were examined in the present study (Ghasemi, 2010). In this study, the goodness of fit of the model was conditioned on a normed chi-square index of 1 to 5, a CFI of 0.90 or more, and an RMSEA of 0.08 or less while chi-square index should not be significant as an index of the badness of fit.

The reliability of the variables and their dimensions was calculated using Cronbach’s alpha formula. The minimum acceptable alpha coefficient was considered to be 0.70 in order to confirm the reliability of the variables. Following the assessment of the validity and reliability of the instrument, changes were made in how the variables were measured due to the significance of factor loadings, fit index values and alpha coefficient values. In testing the validity of the variables, confirmatory factor analysis revealed that the factor loadings of some items or statements were small and insignificant, which decreased the coefficients of the model. Thus, these items were eliminated from the instrument. In some subscales, the Cronbach’s alpha coefficients were less than satisfactory; thus, the reliability of the scale was unacceptable. Therefore, the items that were responsible for small coefficients were omitted from the instrument. Finally, the reliability and validity of the questionnaire showed acceptable indices after making the necessary amendments as summarized in Table (2).
Table(2)- fit indices after deleting items with low factor loadings
	شاخص های
 برازش
	Interest in science and technology
	Attitude toward the impact of science and technology on life
	Understanding modern sciences

	Understanding scientific institutions and processes


	Understanding environmental concepts


	Level of scientific knowledge
	Attitude toward the scientific prestige of different bodies of knowledge


	Attitude toward the benefits of science


	Attitude toward scientists


	Attitude toward state responsibility for science


	Attitude toward the impact of science on career 



	CMIN
	15.3
	21
	80.1
	38.45
	77.37
	89.6
	3.47
	83.9
	86.2
	2.14
	2.8

	P
	0.95
	0.45
	0.09
	0.07
	0.20
	0.32
	0.09
	0.07
	0.08
	0.08
	0.24

	CMIN/DF
	0.75
	1.46
	2.1
	1.42
	1.2
	1.6
	3.4
	3.1
	2.5
	3.1
	1.4

	CFI
	1
	0.93
	0.82
	0.99
	0.87
	0.96
	0.97
	0.92
	0.84
	0.94
	0.99

	PCFI
	0.78
	0.62
	0.69
	0.74
	0.52
	0.65
	0.52
	0.64
	0.51
	0.61
	0.48

	RMSEA
	0.00
	0.05
	0.05
	0.04
	0.10
	0.04
	0.03
	0.06
	0.09
	0.09
	0.04


5-6- Reliability of the questionnaire

The reliability of the questionnaire was estimated using Cronbach’s alpha formula and test-retest coefficient, which yielded an acceptable reliability coefficient
. Table (3)

illustrates the reliability coefficient obtained using test-retest method and the Cronbach’s alpha coefficients for every dimension of PUS. As shown in the table, all PUS dimensions and research variables yielded reliability indices over 0.7 and test-retest coefficients over 0.6.

	α
	Test-retest coefficient
	No. of items
	Other variables
	α
	Test-retest coefficient
	No. of items
	PUS dimensions

	0.71
	0.70
	5
	Translation and simplification of science


	0.83
	0.48
	14
	Interest in science and technology

	0.81
	0.65
	2
	Communication with science
	0.90
	0.58
	28
	Understanding science and technology



	0.73
	0.67
	4
	Creating a science patronage culture


	0.80
	0.73
	16
	Level of scientific knowledge

	0.80
	0.75
	3
	Understanding cultural milieu and mindset
	0.74
	0.66
	14
	Attitudes toward science and technology



	0.85
	0.69
	12
	The amount of citizens’ use of scientific media
	0.70
	0.71
	30
	Evaluation of science and technology



	0.69
	0.71
	12
	Participation in science and technology


Table (3). Reliability coefficients using internal consistency (Cronbach’s alpha) and test-retest methods

5-7- Operational definition of other research variables

5-7-1- Communication with science

The items addressing the ability to communicate with science were on a 5-point Likert scale so that every item was scored within the range of 1-5. 

5-7-2- Creating a science patronage culture

The following indicators were used to measure this variable:

- Belief in the necessity for state support of science and technology

- Belief in the necessity for establishing scientific societies

The items addressing science patronage culture were on a 5-point Likert scale so that every item was scored within the range of 1-5. In this regard, the scores were as follows for the positive items: Very much (5), Much (4), Somewhat (3), Low (2) and Never (1).

5-7-3- Citizens’ use of scientific media

In order to measure the amount of citizens’ use of scientific media, 12 instances of the use of scientific media were presented to the participants who were to determine their use of every instance. The items were on a 4-point Likert scale.

5-7-4-Participation in science and technology

Based on the theoretical and empirical literature, this variable is typically measured with the following indicators:

- Participation in scientific activities such as protecting birds, plants, fossils, etc.

- Purchase and study of scientific journals

- Visiting science fairs and museums

- Exchanging ideas with other people about science

Consistent with the above indicators, a number of 14 indicators were adopted to examine the amount of public participation in science and technology.

5-7-5-Understanding cultural milieu and mindset

The items addressing this variable were on a 5-point Likert scale. The negative items were scored contrary to the positive ones.

5-7-6-Translation and simplification of science

The items addressing translation and simplification of science were on a 5-point Likert scale.
6.  Results

6-1-Distribution of the respondents based on their marital status

The distribution of the respondents based on their marital status showed that over half of them (55.4%) were married and 42.5% were single. 1.7% of the participants were either divorced or widowed.

6-2-Distribution of the respondents based on their level of education

The distribution of the participants based on their level of education showed that the majority of them (60.4%) had Associate or Bachelor’s degree. About 25% had Masters or PhD degrees. 9.9% had diploma, 4.3% had junior high school degrees and 0.3% had received seminary education. There were no illiterate participants in the study.

6-3-Distribution of the respondents based on their PUS score

PUS was measured as an interval variable. The mean PUS score was shown to be 19.01 while the maximum and minimum scores were 26.18 and 10.23, respectively
. 

Table (4). PUS statistics
	Descriptive statistics 
	

	Min.
	10.23

	Max.
	26.18

	Mean
	19.01

	SD
	2.57

	Variance
	6.6

	Skewness
	0.07

	Kurtosis
	0.06
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Figure (2). Distribution of the respondents based on their PUS scores

Figure (2) illustrates the distribution of PUS data. The mean PUS score is 19.01 with a standard deviation of 2.57. As shown above, the figure has a positive Skewness; that is, the PUS scores of most of the respondents fell below the mean. Generally speaking, one could notice that the majority of the respondents had low PUS scores.

Table (5) Distribution of the respondents based on their PUS

	
	Frequency 
	Relative frequency
	Valid percent

	Very low
	37
	5.9
	5.9

	Low 
	270
	43.1
	43.1

	Average 
	262
	41.9
	41.9

	High 
	57
	9.1
	9.1

	total
	626
	100
	100


Table (5) also illustrate the distribution of the respondents based on their PUS. The results indicate that 42% of the subjects had an average understanding of science and technology. About half of the subjects (49%) experienced low to very low understanding of science and technology. Only did 9% have high PUS.   
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Figure (3). Comparison of the participants’ scores across different PUS dimensions (1-100 scale)  

As shown in Figure (3), the level of scientific knowledge and knowledge of scientific concepts were lower in the respondents than their attitudes toward science and technology. Based on cognitive scales, the participants’ understanding of science and technology ranged from average to poor. However, it improved when measured against attitudinal scales. Our respondents had little knowledge of science and technology though they attached a high importance to science and technology. This attitudinal gap results from deficient cognitive dimension on the one hand and superb attitudinal dimension on the other hand.

6-4- Distribution of respondents based on the amount of using scientific media

The distribution of the respondents based on the use of scientific media indicated that 52% of the subjects used these media at an average level. 38% used scientific media scarcely or very scarcely. Only did 10.5% report that they used scientific mediato a great extent. 

From among different media, searching for and studying scientific topics on the Internet, watching scientific documentaries on TV and watching newscasts had the highest frequency, respectively (an average of over 3).

The lowest amount of media use referred to listening to science talks on the radio (Mean=1.94), listening to scientific newscasts on the radio (Mean=1.97) and listening to scientific broadcasts on the radio (Mean=2.03).
Table (6) Distribution of the respondents based on their use of scientific media
	1
	Indicators
	A lot
	Average
	Low
	Never
	Missing data
	Mean (1-4 scale)
	Total

	2
	Watching scientific documentaries on TV
	29.4
	49.2
	17.6
	3.2
	0.6
	3.05
	100

	3
	Watching science talks on TV
	19.2
	47.8
	25.4
	7
	0.6
	2.79
	100

	4
	Watching science newscasts  on TV
	33.1
	39.5
	20.8
	5.8
	1
	3
	100

	5
	Listening to science talks on the radio
	9.1
	20.3
	34.5
	35.5
	0.6
	2.03
	100

	6
	Listening to science talks on the radio
	8.3
	16.6
	35.8
	38.7
	0.6
	1.94
	100

	7
	Listening to scientific newscasts on the radio
	8.1
	18.8
	34.3
	37.7
	1
	1.97
	100

	8
	Reading science columns in newspapers
	18.4
	41.4
	24.1
	14.2
	1.9
	2.65
	100

	9
	Watching science broadcasts transmitted via satellite 
	32.9
	33.7
	16.3
	16.5
	0.6
	2.83
	100

	10
	Searching for and studying scientific topics on the Internet
	46.5
	29.7
	11.8
	11.3
	0.6
	3.13
	100

	11
	Initiating scientific discussions with others
	29.7
	38
	24.9
	6.4
	1
	2.91
	100

	12
	Reading scientific books
	23.6
	37.9
	28.1
	9.7
	0.6
	2.77
	100

	13
	Reading scientific journals
	20.1
	35.3
	31.9
	11.3
	1.3
	2.66
	100

	
	Total 
	10.5
	51.9
	30.7
	6.9
	-
	2.62
	100


6-5-Distribution of the respondents based on creating a science patronageculture

The distribution of the respondents based on creating a science patronage culture indicated that a culture of science and technology patronage was strongly or very strongly evident among the majority of participants (83%). 7.5% of the respondents had nurtured such a culture to an average level in themselves. The frequency of respondents in the low or very low choices was zero. 
Table (7) Frequency distribution of the respondents based on creating a science patronage culture

	Strongly agree
	Agree 
	Somewhat 
	Disagree 
	Strongly disagree
	Missed data
	Total 
	Mean (1-5 scale)
	

	31.2
	42
	24.8
	1.4
	-
	0.6
	100
	4.03
	The state should make enormous investments in different scientific disciplines.



	70.3
	26.4
	2.6
	0.3
	0.2
	0.3
	100
	4.67
	Science will advance if the state funds scientific projects.



	26
	32.1
	37.4
	3.5
	-
	1
	100
	3.81
	Scientific societies are necessary for the development of science.



	57.8
	41
	1.2
	-
	-
	
	
	4.5
	Membership in scientific societies is necessary for the development of science.

	49.4
	43.1

	7.5
	-
	-
	-
	100
	4.17
	Total 


6-6- Distribution of the respondents based on the ability of communication with science

The distribution of the respondents based on their ability to communicate with science revealed that about 48% of them could communicate with science, scientific texts and broadcasts to an average degree. About 49% of the respondents could communicate with science to a high or very high degree. Only did 3.4% have little ability to communicate with science. 
Table (8) Distribution of the respondents based on their ability to communicate with science

	Strongly agree
	Agree 
	Somewhat 
	Disagree 
	Strongly disagree
	Missed data
	Total 
	Mean (1-5 scale)
	

	31.2
	42
	24.8
	1.4
	-
	0.6
	100
	4.03
	I understand the meaning of scientific-technical terms when I am watching a scientific documentary, reading a scientific text or listening to a scientific lecture.



	70.3
	26.4
	2.6
	0.3
	0.2
	0.3
	100
	4.67
	I pronounce the terms correctly when I am reading a scientific text (e.g. chemistry, physics, biology, and computer).



	49.4
	43.1

	7.5
	-
	-
	-
	100
	4.17
	Total 


6-7- Distribution of the respondents based on translation and simplification of science 

The distribution of the respondents based on translation and simplification of science in media indicated that 47% of them considered the media to have an average role in translation and simplification of science. About 50% of the respondents assumed the media to have a significant or very significant role. Only did 4% of them assert that the media had little ability in translation and simplification of science.

Table (9).Distribution of the respondents based on translation and simplification of science

	Mean
	Total
	Missed data
	Strongly disagree 
	Disagree
	Somewhat
	Agree
	Strongly agree
	

	4.05
	100
	-
	-
	6
	20
	40
	34
	Listening to science talks on the radio has made it easy for me to understand complicated scientific discussions.



	4.11
	100
	-
	1
	4
	20
	36
	39
	Scientific discussions on the Internet websites are simple, clear and intelligible

	3.19
	100
	0.6
	0.8
	14.5
	52.7
	26.8
	4.5
	In my opinion, the writers of scientific topics in journals write simply, clearly and intelligibly

	3.87
	100
	0.3
	0.3
	4.8
	26.8
	43.1
	24.8
	In my opinion, TV documentary producers illustrate scientific issues simply and intelligibly. 



	3.40
	100
	1.3
	0.6
	13.7
	38.2
	37.5
	8.6
	The scientific texts written by journalists are intelligible

	3.49
	100
	-
	-
	4
	46.5
	38.8
	10.7
	Total   


6-8- Distribution of the respondents based on the amount of participation in science and technology programs

The distribution of the respondents based on the amount of participation in science and technology programs showed that the average number of visits paid to all categories (except for library and book fairs) were very low (less than once) over the last year. The highest participation frequency was in public libraries, book fairs and university fairs with an average visit of 8.7, 2.71 and 1.59 times, respectively, over the last year.
Table(10) Frequency distribution of the respondents based on their participation in science and technology programs
	
	Mean 
	Max.
	Min.
	Variance 

	Art museum
	0.95
	20
	3.72
	3.72

	History museum 
	0.78
	10
	1.89
	1.89

	Science & technology museum
	0.35
	20
	1.85
	1.85

	Zoo 
	0.76
	50
	6.31
	6.31

	Aquarium 
	0.73
	25
	4.46
	4.46

	Science center
	0.78
	32
	10.20
	10.20

	Planetarium 
	0.29
	10
	0.86
	0.86

	Public library
	8.7
	250
	670.15
	670.15

	Fairs held in the Week of Research & Technology
	0.54
	50
	6.75
	6.75

	University fair
	1.59
	40
	17.8
	17.8

	Science and technology fair
	0.65
	26
	7.09
	7.09

	Book fair
	2.71
	50
	30.2
	30.2
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Figure (4). Distribution of the respondents based on the number of visits to scientific centers over the last year
6-9- Distribution of the respondents based on understanding cultural milieu and mindset

The distribution of the respondents based on their understanding cultural milieu and mindset indicated that the majority of them (55%) had an average understanding of the cultural milieu and mindset of their immediate society. 19% had a poor understanding while 15% had a good understanding of cultural milieu and mindset. Only did 5% show a profound understanding of the issue. 

Table (11). Frequency distribution of the respondents based on their understanding of cultural milieu and mindset

	
	Strongly agree
	Agree 
	Somewhat 
	Disagree 
	Strongly disagree
	Missed data
	Mean (1-5 scale)

	I am familiar with the dominant intellectual movements aimed at Islamization of humanities.
	5.6
	12.6
	46
	22
	13.4
	0.3
	2.74

	I am familiar with Iranian-Islamic approach to science. 
	7.2
	18.5
	47.3
	18.7
	7.3
	1
	2.99

	I am familiar with some scientific projects being conducted in Iran. 
	6.4
	21.4
	28.5
	9.4
	3.8
	0.3
	3.17

	Total 


	5.1
	15
	55.1
	19
	5.8
	-
	2.95


6-10- Testing research hypotheses

6-10-1- Testing the main hypothesis

The main research hypothesis is formulated in the form of a structural equation modeling in order to examine the ‘mechanism of media contribution to PUS among citizens’. It is tested using Amos software. 

6-10-2-Testing the first to sixth hypotheses

Hypotheses:

- There is a relationship between the amount of citizens’ use of ‘scientific media’ and ‘PUS’. 

- There is a relationship between ‘creating a science patronage culture’ by media and ‘PUS’.

- There is a relationship between ‘translation and simplification of science’ by media and ‘PUS’. 

- There is a relationship between ‘participation in science and technology programs’ and ‘PUS’.

- There is a relationship between ‘understanding cultural milieu and mindset’ by media and ‘PUS’.

- There is a relationship between ‘communication with science’ by media and ‘PUS’.

Table (12). Correlation coefficient of the independent variables with the dependent variable (PUS)
	Creating a science patronage culture
	Translation and simplification of science
	Understanding cultural milieu and mindset
	Participation in science and technology
	The amount of using media
	Communication with science
	

	0.138
	0.13
	0.14
	0.16
	0.22
	0.34
	Partial correlation coefficient
	PUS

	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	Sig.
	

	619
	619
	619
	619
	619
	619
	df
	


Partial correlation coefficient shows the correlation between an independent and a dependent variable after eliminating the correlation of either of them with other independent variables. Every one of the six research variables (i.e. communication with science, the amount of using media, participation in science and technology, understanding cultural milieu and mindset, translation and simplification of science, and creating a science patronage culture) revealed an average correlation with PUS where the level of significance (Sig.) was smaller than 0.05 in all cases. Therefore, the six research hypotheses are supported. That is, when people have a higher ability to communicate with scientific texts and understand their meaning, they will have higher PUS and vice versa. The more citizens use scientific media, the more they will have PUS. The more they participate in scientific centers such as libraries, science museums, fairs, etc., the higher their PUS. The more they are familiar with dominant intellectual and cultural movements in their society, the higher their PUS. The more media simplify complicated scientific issues, the higher people’s understanding of scientific concepts. The better a culture of science patronage is nurtured in people, the higher their PUS.
6-11. Structural equation modeling (SEM)

Structural equation modeling is a synthesis of path models, structural relations and confirmatory factor analysis models. In a typical structural equation model, the researcher aims to measure a set of latent variables using a set of indicators one the one hand and to analyze the structural relations among variables on the other hand.

When the obtained data are converted into a correlation matrix or covariance and defined by using a set of regression equations, the model may then be analyzed using Amos software to examine the model fit for the research population out of which the sample is taken. Estimation of the parameters and information on the model fit may be reexamined for likely changes in the model and retesting the theoretical model of the study. 
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Figure (5). Standardized coefficients of the SEM for the factors contributing to PUS

After making estimations in Amos software, the model should be analyzed in its totality using general fit indices. In this regard, the main tables illustrating general fit indices are examined first.  
Table (13). Fit indices of SEM (before making adjustments)
	Index
	Obtained value
	Index
	Obtained value

	Chi-square(CMIN)
	1667.52
	TLI
	0.86

	DF
	386
	PCFI
	0.65

	p
	0.06
	RMSEA
	0.06

	Normed chi-square
CMIN/DF
	4.32
	AGFI
	0.89


The overall fit indices of the model revealed that the developed SEM model was highly acceptable though it may be improved by applying partial adjustments. The ratio of chi-square to the degree of freedom (4.32: CMIN/DF), Comparative fit index of >0.5 and RMSEA index (0.06) together accounted for the acceptability of the model though it may need partial modifications. 

In the table illustrating the modification indices for covariance and based on the second row of this table, it is suggested that chi-square value be decreased to a considerable extent by inserting a bidirectional arrow between d5 and d4. The decrease is estimated to be as much as 535.

Adding such parameter to the developed model can improve all absolute, parsimonious normed-fit and comparative indices. We added the parameter as it ws methodically justifiable. Table 14  illustrates the fit indices after the addition of the parameter.  

Table (14). Fit indices of the model (after making modifications)

	Obtained value
	Index
	Obtained value
	Index

	0.92
	TLI
	1132.11
	Chi-square(CMIN)

	0.74
	PCFI
	367
	DF

	0.04
	RMSEA
	0.07
	P

	0.64
	PCLOSE
	3.08
	Normed chi-square

CMIN/DF

	
	
	0.95
	AGFI


As illustrated in the tables, fit indices of the model indicate a desirable state. The chi-square value shows that the difference between observed and reproduced covariance matrices is not statistically significant. The comparative index of TLI shows a value higher than 0.90, suggesting that the model can distance from an independence model and approach a saturated model based on the defined criteria.

The PCFI fit index showed a value higher than 0.6, indicating that free parameters are defined parsimoniously so that the researcher did not try to define free parameters too broadly in order to reduce the chi-square to a lesser value.

RMSEA value was smaller than 0.05, falling within the acceptable range. RMSEA is computed by using a combination of absolute indices, parsimonious normed-fit indices (with an emphasis on df) and sample size. It is considered as one of the most important fit indices of the model. PCLOSE value was higher than 0.05, suggesting a significant difference between the obtained RMSEA value and 0.05 value, which further supports the acceptability of the model. 

7.  Discussion and conclusion 

This research illustrates the distribution of the respondents based on their PUS. The results indicate that 42% of the subjects had an average understanding of science and technology. About half of the subjects (49%) experienced low to very low understanding of science and technology. Only did 9% have high PUS. 

This research also illustrates the level of scientific knowledge and knowledge of scientific concepts was lower in the respondents than their attitudes toward science and technology. Based on cognitive scales, the participants’ understanding of science and technology ranged from average to poor. However, it improved when measured against attitudinal scales. Our respondents had little knowledge of science and technology though they attached a high importance to science and technology. This attitudinal gap results from deficient cognitive dimension on the one hand and superb attitudinal dimension on the other hand.

7-1-The mechanism of action of media contribution to PUS    
The results of testing the SEM and research hypotheses supported the theoretical framework of the study to identify the mechanism of media contribution to PUS:

In the model, the variable ‘using scientific media’ with a Gama correlation coefficient of 0.58 was shown to exert a significant effect on ‘translation and simplification of science’. This can be accounted for in light of ANT. That is, in order for the media to establish a constructive interaction between science and the public, they should function as a bilateral mediator in producing communication texts. On the one hand, the media need to produce contents consistent with characteristics and interests of the network actors. On the other hand, the content of the communication texts should affect the method and quality of interaction among the actors. In an ideal situation, the media (media institutions and media actors) fine-tune their messages based on their understanding of the intended audience characteristics. As far as media are concerned, appropriate presentation contributes to the perception of the message. In this regard, the writer of the message assumes two roles: (1) they should understand what scientists have produced in the realm of science, and (2) they should translate a scientific message into lay words in order to render professional science into public science. Latour (2005: 225) has addressed this issue. He contends that the mediators are to convert or render science in order to convey it to the public. He (ibid) explains that mediators may exert no influence without conversion, translation or rendering. This theory introduced the concept of translation as the main capacity of media to convey scientific achievements to the public domain. Media should be able to communicate science to the public in intelligible language. Therefore, translation is considered as an important skill to link science with the public. The media translate scientific content so that people may understand certain aspects of a technological or scientific innovation consistent with their needs. By simplification of scientific debates, the media can render any subject into a common, popular topic.

In the SEM, the variable ‘translation and simplification of science’ with a beta coefficient of 0.97 was shown to exert a strong, significant effect on ‘the ability to communicate with science’. The media tend to translate and simplify science in order to improve public communication with science. That is, they paraphrase scientific terms and concepts such that the audience can understand them easily. In fact, the media draw upon the language of pictures, films, tables and figures to render the scientific contents perceptible to the audience and improve their communication with science. The significant effect of ‘media’ on ‘translation and simplification of science’ and the consequent development in ‘public communication with science’ can be accounted for in terms of Meyrowitz’s media theory (1986). The simplification criterion is extracted from the media influence theory (Meyrowitz, 1986) whereby the media contribute to social changes through changing communication patterns. The media change not only communication and interpersonal interaction patterns but also the pattern of communication between people and other entities such as science. This model helps us examine the role of scientific public media in changing interactions and social patterns. There, patterns are lifestyles originated from a culture which people follow and with which they adjust their behavior. One of the personal characteristics that make the changes in communication patterns viable is the ability to communicate with and understand the content of media. By personal characteristics, we mean the ability to understand scientific discussions raised in the media including the ability to understand scientific terms and technicalities. Thus, the simplification criterion is founded on this principle. We, therefore, need to consider public scientific media as cultural milieus.

In the SEM, the variable ‘using scientific media’ with a Gama correlation coefficient of 0.62 had a significant effect on ‘understanding cultural milieu and mindset’. In other words, the media can represent the social-cultural setting and mindset. The audience can intellectually engage with the cultural texture of the society via media and understand the importance of science for solving social problems. One should note that the providers, transmitters and receivers of scientific programs via the media would produce, transmit and consume public scientific messages in their interaction with this cultural setting.The importance of text and cultural milieu in science is so critical that it plays not only a role in the application stage but also in the production stage. Alfred Aytuber(1999) explains that current science studies emphasize that science may not be regarded as a limited, self-contained social or intellectual activity. Natural sciences are totally enjoying their supporting culture. Science does not only permeate society but is also produced by the culture.

As the mediating actors in the network, the media can reinforce the characteristics of a science-supporting culture in the audience through representing the dominant cultural-mental atmosphere of the society. This further supports the mediatory role of media contribution to PUS. In the SEM, the variable ‘creating a science patronage culture’ with a beta coefficient of 0.41 exerted a significant effect on PUS among citizens. In this regard, public science coveys information to the audience and indicates the helpful role of science in daily life while it also relays responsibilities to the audience – responsibilities which prepare social conditions for the development of science. These are conscious actions, behaviors or activities that the audience do to support science. They are considered as scientific action according to Lewenstein (2003: 7).

As shown in the SEM, media have a positive impact on the translation and simplification of science, which in turn increases the capacity of the audience ‘to communicate with science’ and consequently increases the ‘participation in science and technology programs’. The ability to communicate with science with a beta coefficient of 0.58 had a significant effect on public participation in science and technology. Indeed, media play their role by providing opportunities for participation in science. This could also provide a context for the interaction of scientific methods with non-scientific methods, though in a non-abstract and tangible setting.

However, one should note that the role of media in engaging people with science would explicitly lead the relationship between science and people toward the following directions: A) providing a context for the development of science, B) providing science with data or information suggesting a cooperation in the development of science, and C) obtaining a realistic understanding of science that culminates in a context for science development and engagement with science. As shown, all paths drawn from the variable ‘scientific media’ to ‘translation and simplification of science’, audience’s ‘ability to communicate with science’ and ‘participation in science and technology programs’ had significant impact coefficients of above 0.50. This can be accounted for by drawing upon implicit participation in Logan’s theory of interactive science (1999). Such participation is likely to occur at various levels and different forms. Examples of public participation in science include improved personal hygiene, participation in producing scientific knowledge, participation in some scientific activities (i.e. protecting birds, plants, fossils, etc.) and having a scientific mindset (searching, critical thinking, consistent and systematic thinking) (Lewenstein (2003: 7). Public scientific media may provide the public with information on any of the above activities or introduce the opportunities for such activities that can increase public participation in scientific activities.

In the SEM, the effect of ‘participation in science and technology programs’ on PUS showed no significant difference with H0H.The lack of significance in this parameter may relate to the collected data. However, one may revisit this idea by reviewing a set of previous studies. 

Based on the descriptive statistics, the frequency distribution of the respondents in terms of participation in science and technology programs showed that the average number of visits paid to all categories (except for library and book fairs) were very low (less than once) over the last year. The highest frequency of participation was in public libraries, book fairs and university fairs. Thus, visiting scientific fairs has come to be a common habit but not part of the time budget of public leisure. In many countries, museums and science-technology fairs play an important role in familiarizing people with history and scientific-technological innovations. Besides, part of the school and university curriculum involves visiting such fairs so that students pay regular visits to such fairs based on their needs. These fairs and institutions can also attract the public audience outside formal curricula so that people spend part of their leisure time in these not only informing but also pleasurable settings. However, only could public libraries and book fairs attract people in Isfahan City to some extent. 

8.  Recommendations for further research

· Investigating the competencies of different media in contributing to PUS and determining important differences among different media
· Conducting periodical surveys in different years continuously in order to measure the processes, monitor changes in different bodies of knowledge and exam Iranian attitudes
· Conducting comparative studies to compare Iranian attitudes with the attitudes of respondents in developed and regional countries
· Surveying PUS at the national level to make intrastate comparisons based on ethnic, language, local and religious differences
9-1 Recommended actions

A) Attempts at policy making in PUS

- determining the authorities in charge of policy making on PUS and popularization of scientific issues

B) Attempts at content generation management in media in order to improve PUS through:

· Attempts to educate the public on science-based actions (dealing with daily activities in a scientific manner) in media
· Encouraging the audience to have scientific behaviors and actions via radio and TV broadcasts (e.g. training proper nutritional practices)
· Teaching ‘problematization’ and curiosity toward the natural and built environment in different media
· Attempts to reflect science-related issues (e.g. advantages and disadvantages of science and technology to human welfare, the reasons for conducting scientific research projects and their effects on human life, the reason for doing research projects for solving social problems, etc.) in radio and TV broadcasts with an emphasis on the simplification of complicated concepts
· Attempts at representing and conveying citizens’ tacit knowledge in radio and TV broadcasts via interviewing citizens and direct phone calls to the participating expert by citizens, which creates an interactive science between experts and citizens through media. 
· Holding discussions on the necessity for state investment in scientific development (i.e. financing scientists, granting scholarships to elites, etc.) in media in order to create a scientific culture among citizens
· Simple and intelligible presentation of scientific discussions in media (simplification and translation) by using pictures, images and films to simplify scientific concepts
· Attempts at explaining and interpreting scientific terms and technicalities while presenting specialized discussions in media in order to increase the audience’s understanding of the problem
· Elaborating on the relationship of science, engineering and technology with daily life and its importance to economy in media broadcasts 
· Creating a sense of attachment to science and technology among young people and encouraging them to consider science-based careers in TV and radio broadcasts
· Broadcasting programs to help people understand new scientific developments and discussing the importance of such development
· Increasing the familiarity of scientific community with people’s demands in regard to science and technology through media.
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�In order to examine the reliability of the questionnaire using test-retest method, a sample of 40 subjects (15 females and 25 males) were selected. 40 different subjects were also selected including 15 females and 25 males to examine the reliability of the scale using internal consistency method. The sampling was performed using quota sampling method in terms of age and municipal district of residence.


�The mean PUS score was obtained by summing up the scores of respondents on the five PUS dimensions (interest in science and technology, understanding science and technology, attitudes toward science and technology, level of scientific knowledge, and evaluation of science and technology). All variables were measured on an interval scale.


�In the illustrated model, abbreviations are used to represent variables. Below, the abbreviations are matched with their relevant variables in full names to help understand the model.





Patronage culture: creating a science patronage culture


Associate: the necessity for establishing scientific societies 


Govern: the necessity for state support of science and technology


Participation in science: the amount of participation in science and technology programs


Museum: the number of visits to museums


Fair: the number of visits to fairs and libraries 


Other: the number of visits to other scientific centers


Communication with science: the ability to communicate with science


Meaning: understanding scientific terms


Spelling: correct pronunciation of scientific terms


Cultural sphere: understanding cultural milieu and mindset


Projects: familiarity with scientific projects


Eslamiza: familiarity with the Islamization of humanities


Irani: familiarity with the Iranian tradition of science


Pus: public understanding of science and technology


Attitude: attitude toward science and technology


Cognition: understanding science and technology


Interest: interest in scientific issues


Knowledge: level of scientific knowledge


Assessment: evaluation of science and technology


Translation of science: translation and simplification of science


Magazine: simplicity of scientific writings in newspapers 


Tvradio: simplicity of scientific coverage in TV and the radio


Internet: simplicity of scientific texts on the Internet 


Scientific media: use of scientific media


Mostanad: watching scientific documentaries 


Tvconver: science talks on TV


Tvnews: science news on TV


Radiomos: radio documentaries 


Radiocon: science talks on the radio


Radionew: science newscasts on the radio


Magazine: reading newspapers 


Sputnik: watching scientific programs transmitted via satellite  


Interne: searching for scientific topics on the Internet 


Books: reading scientific books


Journals: reading scientific journals











PAGE  
118
www.macrothink.org/jsr

