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DETERMINANTS  

 

Attitudes towards science and technology has been drawing the attention of many researchers 

focusing their search on specific aspects of public understanding of science, measuring risk 

perception associated with the development and wider dissemination of new technologies, 

engagement in decision making about controversial research issues. While some authors prefer 

to focus on the prevalence of particular attitudes towards S&T, trying to explain the differences 

between countries by variances in their economic development, others search for specific 

individual factors underpinning their development like values or beliefs. In our paper, we 

attempt to bring together these perspectives and comprehensively analyze both individual and 

national factors that define public opinion on S&T by considering the example of the attitude 

that characterizes optimistic or pessimistic perception. The method of multilevel regression 

analysis is used for this purpose. It was shown that inclusion into the model both micro and 

macro-level indicators is helpful to explain the differences between countries and allow us to 

better understand the “pure effects” of certain social determinants of public attitudes towards 

science and technology. 
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INTRODUCTION 

Attitudes towards science and technology (S&T) is drawing the attention of many researchers 

focusing their search on specific aspects of the phenomenon. As a result, there are numerous 

approaches being used to study public understanding of science, measuring risk perception 

associated with the development and wider dissemination of new technologies, engagement in 

decision making about controversial research issues. While some authors prefer to focus on the 

prevalence of particular attitudes towards S&T (Miller 2004, 2012; Shuvalova 2012), trying to 

explain the differences between countries by variances in their economic development (e.g. see 

Schramm, 1998), others search for specific factors underpinning their development  like values 

or accumulated social capital (Knack, Keefer, 1997; Dakhli and Clercq 2004; Lebedeva 2010; 

Simon 2011). 

Lacking of attempts to build up a comprehensive model taking into account both micro- and 

macro-level perspectives prompted us to carry out further research. Our study is aimed at the 

analysis of people’s attitudes towards S&T by searching for the factors shaping them both on an 

individual and national levels. To achieve this goal, a multilevel regression model was developed 

to incorporate variables on different hierarchical levels, which allowed us to evaluate their 

combined impact on the overall perception of science. The method have seen widespread 

application and continue to be actively used in mathematical modeling in social sciences to 

understand correspondence between an individual and societal levels in the analysis of complex 

social phenomena (Hox, 2010). 

Here lies the main idea of a multilevel approach to studying social activity – a hierarchical 

system exists in which individuals are grouped together ‘in nests’ and there is a significant 

structural difference between individuals and the groups at different levels in the hierarchy. At 

each of these hierarchical levels – at the individual level and at the group level – it is possible to 

identify a corresponding set of variables for subsequent examination. 

Taking into account abovementioned features of the multilevel regression modelling, we set 

ourselves the task to analyse public attitudes to S&T in a cross-country perspective. Our 

intention was to examine the nature of the individual and group (or country) level factors 

identified in previous studies and evaluate their combined impact on the overall perception of 

S&T. therefore the paper is structured as follows. In the next section we will look at the structure 

of the determinants underpinning social attitudes towards S&T, which we developed based on an 

analysis of the results of previous studies. We consider the individual level factors shaping 

attitudes towards S&T to be individual values, social capital, level of religiosity, and a number of 

socio-demographic characteristics (age, sex, education, income). A country’s economic welfare 

(GDP) and amount of human capital constitute national level factors. We will pay attention to 

certain restrictions not taken into account by other researchers and will propose in section three 

our own approach to analysing this structure. In the conclusion we focus on the the results of our 

research carried out using data from the World Values Survey (WVS) and set out in detail the 

possible limitations of this research and its practical applicability for future work in the field. 

 

BASIC ASSUMPTIONS 

In this paper, attitudes towards S&T are taken to mean a representation of certain construct 

obtained from several statements selected from World Value Survey 2005 (WVS) and having 

undergone a prior test for invariance. In other words, we built an index of attitudes to S&T, the 

meaning of which is revealed through respondents’ agreement with the following statements: 

1. ‘Has the world become better or, conversely, worse thanks to S&T?’ 

2. ‘S&T make our life simpler and healthier’, 

3. Thanks to S&T, more opportunities are opening up for future generations’. 
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The invariance test showed variance for only three of the eight variables used to build the 

combined index. We recognize that our index does not reflect all components of people’s 

attitudes towards S&T, which can be explained by the inadequate questions in the WVS itself 

and can be listed among the limitations of this research. However, the measurement tool that we 

have developed is valid and can be used for a cross-country analysis. 

 

Structure of factors shaping attitudes towards S&T 

Within the framework of this research we consider both micro (individual level) and macro 

(country level) factors that may influence on the attitudes towards S&T. Individual level factors 

are understood to be personal appearances and views of respondents, unlike group level factors, 

which are mainly characteristics of the economic and social environment (Figure 1). 

Figure 1 – Structure of factors shaping attitudes towards S&T 

 

Personal values 

Researchers have recognized that differences in basic cultural values determine the way in which 

innovations are perceived (Lebedeva, 2010) and that the relationship between values/attitudes 

varies from one country to another and has its own specific nature in each society, without 

however losing certain common universal traits inherent in all cultures simultaneously. For 

example, Russians with a positive attitude towards science and a high innovativeness index 

demonstrate visible significance in the following values: Independence, Stimulation, Power, and 

Achievement
4
, while those with a negative attitude have Tradition as a marked value. For 

Canadians, the situation is entirely different: a higher innovativeness index comes from a 

devotion to the values of Independence and Stimulation, while a lower index is linked to the high 

value of Power. Positive attitudes towards S&T among the Chinese are only associated with an 

affinity for the value Stimulation. In other words, successful S&T development is associated in 

Russia with powerful, active and independent behavior while in China, for whom these values 

                                                           
4
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are entirely untypical, positive attitude to S&T is correlated with desire for diversification and 

the sensation of a well-rounded life. 

Social capital 

The notion of social capital has been reviewed on various occasions. However, there are still 

several carefully studied definitions in literature. First, Putnam and colleagues (1994), following 

the original definition of Granovetter (1973), pointed out the utmost significance of weak ties 

within family groups, and then referring to Coleman (1988) attributed an important role to the 

level of interpersonal trust and behaviour norms consistent with a sense of civil duty. We, 

therefore, consider trust, moral and ethical behaviour norms, and ‘associative’ activity in society 

(i.e. the ability of individuals to join different groups and organizations) to be components of 

social capital. 

In their study of social drivers of economic behavior Knack and Keefer (1997) has shown that 

trust and cooperation between members of society leads to active economic growth. However, 

the role of ‘associative’ activity is low in this case; joining groups and organizations does not 

make the economy more prosperous. This conclusion is not particularly surprising: many 

scholars have remarked upon the contradictory impact of associative activity on economic 

development. Putnam (1994) linked economic prosperity in northern Italy to the large number of 

associations instilling citizens with customs such as cooperation, solidarity and civic-

mindedness, while Olson (1982) noted that horizontal associations can harm growth because 

many of them occur in the context of ‘interest groups’ lobbying for specific views, thus imposing 

disproportionate expenses on the government. 

In later studies (Dakhli, Clercq, 2004) it has been shown that the level of interpersonal trust has a 

positive impact on innovative development of a country, while participation in social 

organizations influences only funding for innovative projects. This comes as no surprise as far as 

active participation in life of a local community may go against the interests of the greater 

society as a whole. Consequently, by intensifying an individual’s association with these interests 

and his or her hostility towards other groups in society, such communities tend to increase their 

‘in-group’ cooperation and reduce the success of interaction on a country level, which may lead 

to a slowdown in innovative development. At the same time, adherence to norms somewhat 

contradicts the idea of innovation as this involves the introduction of new, risky methods of 

action which may go against the prevalent standards of behavior in society. 

The level of trust is positively linked to economic development indicators such as GDP 

(Schramm, 2008). Moreover, Western European countries are characterized by higher levels of 

trust than economies of Eastern Europ. Trust has a direct impact on GDP as well as a mediated 

impact – through the level of cooperation and interaction between individuals in terms of 

scientific research, which consolidates the process of introducing innovations, which in turn 

contributes to economic growth. The German example adopted by the authors showed that the 

low level of trust in the GDR (‘East Germany’) compared with the FRG (‘West Germany’) was 

the result of the specific power regime in East Germany which intensified anonymity in society. 

In turn, this reduced the level of trust by maintaining the authoritative hierarchical structure and 

ruling out any opportunities for cooperation and free exchange of information between 

individuals. 

 

Education and scientific literacy 

Education is an important determinant of attitudes towards S&T on account of its positive 

relation to scientific literacy. More educated people are inclined to have a more positive 

perception of S&T (Shuvalova, 2012). However, the heterogeneity of countries in Europe and 

globally in terms of their attitudes towards science and the level of scientific literacy today has 
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been proven in a number of studies (Eurobarometer, 2005). On the one hand, there are invariant 

socio-psychological mechanisms that shape the structure of the relationship between awareness 

and attitude towards science. From this perspective, of course, the differences are minimal and 

the relationship should be the same for any society. On the other hand, we cannot ignore the 

social, political and cultural differences between EU-states when discussions touch on the 

relationship between scientific knowledge and attitudes. A cross-cultural model that puts forward 

some interesting conclusions was developed by (Allum et al., 2008). First, variation between 

countries has been recorded through a correlative relationship between indicators of scientific 

literacy and attitude towards S&T. Second, this variation can be explained by differences in 

national and regional socio-economic conditions. 

Here we encounter some common ground with the so called ‘deficit model’ of science and 

society interactions (Sturgis, Allum, 2004), whereby attitudes towards science are directly 

related to the level of scientific literacy. A lack of knowledge among the population of modern 

Europe and America
5
 leads to growth in scepticism and mistrust in science. The main hypothesis 

of the ‘deficit model’ is that there is a positive linear relationship between scientific knowledge 

and attitudes towards science. 

Under the ‘contextual model’, attitudes towards science are shaped by several components: 

knowledge of scientifically approved facts and understanding of the ways science brings its 

results into daily life institutionally embed scientific knowledge in culture. The main hypothesis 

of the ‘contextual model’ is that deeper understanding of the relationship between political and 

financial institutions and science breaks up linear dependence between scientific literacy and 

attitudes towards science. 

The results of a study based on data collected in the United Kingdom (Wynne, 1991) confirmed 

that as scientific literacy grows, attitudes towards science also improve (deficit model). 

However, increasing the awareness of the institutional structure only intensifies the positive 

trend of attitudes towards science. Moreover, the higher level of scientific literacy and in-depth 

understanding of the institutional structure of society and the interaction between science and 

other social institutions only improve attitudes towards S&T. 

 

Gender and age 

Gender differences in attitudes towards science can now be regarded as a proven fact, but the 

reasons for these differences, according to some researchers (Qin, Brown, 2007), need to be 

sought out in the various demographic characteristics of men and women – thus, religiosity and 

level of education act as important mediators between gender affiliation and attitudes towards 

S&T. Aside from this, it has been suggested that gender-specific life views among men and 

women, formed during socialization, constitute the context in which knowledge about new 

technologies is embedded. As a man’s anxiety for his own financial welfare increases, he is 

increasingly likely to view the role of science in a pessimistic light, and even increased 

knowledge of scientific achievements does not help to improve his attitude. 

 

Religiosity 

A lack of understanding of the essence of scientific research is the most widespread phenomenon 

in a complicated differentiated world, information on which is forever growing and is becoming 

ever more difficult to systematize. Therefore, it is inevitable that individuals will turn to other 

systems in their everyday experience to make sense of scientific developments and achievements 

– religious faiths, prejudices, subjective assessments, intuitive opinions, all of which grow from 

                                                           
5 As shown in (Sturgis, Allum, 2004), only one quarter of Europeans is scientifically literate. 
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interpersonal interaction and the exchange of opinions and knowledge. As such, religiosity has 

been recognized as one of the key factors in shaping social opinion about science (Liu, Priest, 

2009). Moreover, as religious involvement increases, an individual’s opinion regarding scientific 

achievements starts to be more influenced by the surrounding environment. In addition, as the 

intensity of involvement in religious ceremonies grows, so too the fears expressed by 

respondents about stem-cell research intensify. As a result, people who do not attend religious 

services or do it occasionally share more optimistic attitudes towards scientific progress 

compared than those who attend them on a regular manner. 

 

Economic development and industrialization 

A societal level of economic development is a strong factor determining transnational 

differences in attitudes towards S&T. As shown in (Allum et al., 2008) when one society 

transitions from an industrial to a post-industrial stage, the forms of interaction between the lay 

public and science changes. Thus, at the industrial stage of economic development, the sciences 

are idealized. People attribute to science a key role in the economy and society and accordingly, 

the more the public is kept informed about S&T matters, the more their attitudes tie in with this 

belief. In postindustrial societies, the sciences are seen as a ‘matter-of-course’ phenomenon and 

the knowledge and understanding from science become more and more specialized. Despite the 

fact that science still helps society to flourish, individuals are inclined to view it with greater 

suspicion and scepticism; the cultural stereotypes of the role of science is lacking. Researchers 

have found a curvilinear dependence between attitudes towards science based on scientific 

literacy and gross domestic product (GDP). Correlation is seen at a low level in both 

economically developed and developing countries. The highest correlation is seen in the 

intermediate group of European economies with an average level of development – i.e. 

industrial. 

 

Human capital 

The concept of human capital is linked to an individual’s knowledge and skills acquired during 

learning, endowing the person with the ability to make their own contribution to the economic 

development of society (Dakhli, De Clercq, 2004). On a country level, a positive relationship has 

been observed between the amount of human capital and innovativeness – indeed, different 

forms of capital can easily be converted into economic gains (Bourdieu, 1986). Generally, the 

idea is that more educated individuals are capable to making a bigger contribution to social 

development and intensifying innovative development. 

In empirical studies, a specialized index is often used as the variable reflecting human capital - 

the Human Development Index (HDI), which incorporates life expectancy, quality of life and 

education (Dakhli, De Clercq, 2004). A positive correlation has been discovered between HDI 

and several indicators reflecting a country’s innovativeness – the number of patent applications 

submitted, spending on scientific research, and high-tech exports. Thus, human capital is in fact 

an important catalyst of innovation and has a positive effect on innovation activity of a country. 

 

HYPOTHESES 

In our study, we are combining both individual and national level factors outlined above into a 

single model in attempt to answer the question, which of the factors actually shaping attitudes 

towards S&T in a cross-cultural perspective? 

To solve the task we need first to trace the nature of the relationship between views about 

science, personal values and social characteristics of individuals, and second, having justified the 
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assumption regarding the existence of such dependencies within selected sample of countries, 

include macro-level indicators to bring light on possible differences between them. 

Research hypotheses to be tested in the model: 

A. Individual values have a significant impact on attitudes towards S&T. In particular, with the 

data available, we can assume that in situations, where the intensity of the novelty and risk 

values is high, attitudes towards S&T will be more positive and similarly where the intensity of 

the safety value is high, attitudes towards S&T will be more negative. 

B. Components of social capital is expected to have a mixed impact on attitudes towards S&T, 

i.e. a high level of trust between people will improve positive attitudes towards S&T will 

improve. At the same time both involvement in social organizations and disapproval of various 

forms of deviant behavior may worsen attitudes towards S&T. 

C. As religiosity increases, negative attitudes towards S&T become more pronounced. 

D. Women will have a more pronounced negative attitude towards S&T compared with men. 

E. Young people are inclined to assess the effects of S&T developments more optimistically 

compared with older people. 

F. As the level of education increases, attitudes towards S&T will improve. 

G. As an individual’s income increases, the individual’s attitudes towards S&T will improve. 

H. More frequent use of a personal computer (as an indicator of an individual’s interaction with 

technology) will be positively associated with perceptions of S&T. 

I. A higher human capital value will go hand-in-hand with more positive attitudes towards S&T. 

J. In countries with higher GDP, the population’s attitudes towards S&T will be more positive 

compared with countries with lower welfare. 

 

DATA SOURCES AND METHOD 

Data for this survey are driven from the Wave 5 of World Value Survey covering 32 countries 

with a certain number of individuals surveyed to provide representative samples.
6
 Data is 

hierarchically grouped that allows using multilevel regression modeling. It is entirely reasonable 

to suggest that attitudes towards S&T might depend on different factors in different countries. In 

some countries, social capital may produce a significant effect, while in others its role may be 

modest. A single-level model cannot take into account differences between countries, because 

various effects would be multiplied. 

Multilevel regression analysis method used to test the above-mentioned assumptions allows us to 

trace the combined impact of selected factors in the form of sets of variables included in the 

analysis on each of the hierarchical (individual and national) levels. Moreover, the use of the 

multilevel regression method is essential for a number of reasons. It allows us to avoid any errors 

occurring from applying the standard multiple regression method to variables on different 

hierarchical levels. 

First, it solves the problem of taking into account statistical errors arising during aggregation, 

when a portion of the information is lost when transitioning from a large number of elements to a 

small number (for example, researchers try to calculate the average level of income for a country 

by using data on the individual income of respondents). Similarly, it helps to prevent systematic 

bias during disaggregation, when a variable value is ascribed to multiple elements from a small 

                                                           
6 Detailed information of the 5th Wave of the WVS could be found at: 

http://www.worldvaluessurvey.org/WVSDocumentationWV5.jsp, 

descriptions of natonal samples available at: http://www.worldvaluessurvey.org/WVSContents.jsp 

http://www.worldvaluessurvey.org/WVSDocumentationWV5.jsp
http://www.worldvaluessurvey.org/WVSContents.jsp
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number of elements on a higher level (for example, the average score on a scale is given to each 

student). 

The used sample includes the number of elements measured at national level. However, the 

inclusion of a large number of disaggregated elements in the sample leads us to establish the 

significance of tests, which disprove the null hypothesis far more frequently than assumed 

according to the nominal alpha-level. To evaluate the scale of the statistical error dispersion of 

variables should also be compared at different levels. 

Moreover, we should not interpret data and apply conclusions to a higher or lower level than that 

for which the conclusions were made. This error is called the ecological fallacy (when we 

interpret aggregate data on an individual level) or the atomistic fallacy (when we draw 

conclusions at a higher level based on an analysis of a lower level – conclusions should not be 

made about a group when there is high individual heterogeneity). Thus, a key objective of the 

multilevel regression analysis is to define the direct effects of individual and group level 

variables on the variable being explained, and to ascertain whether group level variables really 

serve as a mediator for the relationships encountered on an individual level. If a group level 

variable mediates individual level variables and the relationships between them, this will be 

shown in the interactions between variables on different hierarchical levels. 

In our case, individual attitudes within a country cannot be entirely independent – people within 

a country are ‘closer to one another’ than compared with those from different countries. This can 

be shaped by a number of common characteristics, including culture, history, similar social and 

economic environment. Therefore, the average correlation between variables for a group of 

fellow citizens (intra-class correlation) will be higher than the correlation for citizens of several 

countries simultaneously. However, standard statistical tests are entirely based on the 

independence of observations assumption. If this assumption (as in our case) is incorrect, any 

evaluations of standard errors will be so low that the results will be recognized as statistically 

significant even though they are not. 

 

DISCUSSION 

The results obtained in building our model of the dependence of attitudes towards S&T on 

individual and national level factors are provided in Table 1. The main descriptive statistics 

could be found in Table A in the Appendix. By building up a number of models we obtained an 

overview of the nature of this dependence and quantitative assessments of the scale of the 

effects, and were also able to evaluate the quality of the models and their correlation with reality. 

We build several regression models, gradually including variables on different hierarchical 

levels. The so-called ‘null model’ serves as a model for comparison with all quality indicators 

for subsequent models. Model 1 involves individual level factors as described above: personal 

values, social capital, religiosity, sex, age, education, respondent’s income, and frequency of 

computer use. The subsequent 2, 3 and 4 sequentially incorporate macro-indicators (national 

level factors): GDP for the period (2000-2005), the HDI human capital index, and the square of 

GDP values for 2000. 

The gradual inclusion of these variables in the analysis and the construction of several models is 

justified on several grounds. First, we were able to trace the quality of the model when each 

variable came to be included in the model. Second, we managed to avoid the problem of 

multicollinearity between variables, which could have interfered in our assessment of the effects. 

With the inclusion of additional variables in the new model the deviation figure falls, which 

suggests that as the ‘complexity’ of the model increases. The deviation fell by only 17% when 

the model was built solely using the religiosity figure, in the financial model (when macro-level 

figures were included) the deviation fell by 52%. 
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GDP per capita (current $)
2
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Human Development Index 0.72 -  -2.4  
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safety value 0.5 
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var ind (residual) 3.0 3.0 2.8 2.8 2.8 2.8 2.8 2.8 2.8 

var country level (random 

intercept) 
0.5 0.5 0.4 0.4 0.4 0.4 0.2 0.3 0.2 

Degrees of Freedom 2 18 23 24 24 24 26 26 27 

* 0.67 - coefficient insignificant 

 

When we look at the scale of the effects of the various factors in each of the models, it becomes 

clear that they are virtually equal, and therefore, by also taking into account the model quality 

figure, we opt for the more complete following model every time. So on an individual level, we 

can immediately set about interpreting the model containing the effects of religiosity, social 

capital, values and a number of socio-demographic characteristics simultaneously.  

 

Personal values 

We hypothesized that a person whose values of independence and risk-novelty are high is likely 

to have a favourable attitude towards S&T, while as the importance of safety increases, attitudes 

for him or her will worsen. The results of the analysis do not corroborate this assumption. We 

can see (models 3a-3c) that the regression coefficients with each of the three values are negative. 

Attitudes towards S&T worsen by 0.002 while the importance of the independence, risk-novelty 

and safety values increase. This result is unexpected and goes against both the results of previous 

studies and the basic hypotheses of this research. 

We conjectured that the negative coefficients with the individual values are linked solely to the 

specifics of the data used. We attempted to introduce into the model aggregate value indices 
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which comprise several judgements simultaneously, however this also did not lead to the desired 

result – both the ‘openness to changes’ (risk-novelty, independence, wealth) and the 

‘conservatism’ index (tradition, adherence to norms) only worsened attitudes towards S&T. The 

weak negative correlation in the majority of countries between the independence, risk-novelty 

and safety values and attitudes towards S&T as well as certain components of these attitudes 

(assessments of the benefits of science for future generations, agreement with the view that 

science makes life simpler and healthier, opinion of the role of sciences for humanity generally) 

also point to the lack of error on our part both in selecting variables and building the indices. 

The problem perhaps lies in the data itself. Specifically, there is a certain ‘reaction model’ 

among respondents answering questions about values. It is particularly noteworthy that the 

actual questions about values were taken from the approach initially proposed in (Schwartz and 

Bilsky 1987, 1990),  however actually used list of judgements was incomplete, which does not 

allow us to build up ‘fully-fledged’ value indices as was initially suggested in this method. The 

apparent shortcomings of the WVS-5 data are therefore clear. 

However, this result may show that ‘the openness to changes’ is indeed not an essential 

condition of optimistic perception of S&T. It is possible that such mindset assumes more critical 

(not necessarily pessimistic) attitude to the influence of S&T. This fact requires further study. 

 

Social capital 

We managed to come closer to the expected result in terms of the impact of certain social capital 

components on attitudes towards S&T. Thus, on the individual level of the analysis, membership 

of the category of people inclined not to trust others leads to the deterioration of attitudes to S&T 

by 0.11. We can therefore assert the positive significant impact of interpersonal trust on these 

attitudes, which is in line with the conclusions of previous studies (Lebedeva, 2009; Dakhli, 

Clercq, 2004). Although they were geared towards searching for determinants of positive 

attitudes towards innovative activity, the conclusions made by the researchers can logically be 

applied to our research. In fact, as trust increases the attitudes towards S&T are getting 

improved. This could be explained by the favourable conditions that are created in dialogue with 

others to exchange information, experience and knowledge as well as the intensification of the 

feeling of solidarity between people. Attitudes towards innovation a positive impact not only on 

innovation activity, but also on public perception of science in general. That is to say that 

perception of advantages brought by scientific progress (beneficial for future generations, 

improving the world as a whole, creating conditions for an easier and healthier life) is more 

easily spread in societies with higher level of trust between individuals. 

As for the second component of social capital – involvement in social organizations – as 

expected, we recorded a negative effect. As the number of organizations that an individual is a 

member of increases, his or her attitude towards science deteriorates. In fact, this result was 

predictable. As previously noted in (Knack, Keefer, 1997), the two effects of engagement in 

social organizations on the amount of social capital were observed. On the one hand, the trust 

within small associations intensifies, fostering skills such as interaction in their members and 

establishing behaviour in such a way that an individual can blend in with a group as successfully 

as possible. In this case, an increase in social capital leads to observable positive effects, 

including even improvements to a country’s economic position (Putnam, 1994). On the other 

hand, the excessive number of small local organizations and the membership of an individual in 

such organizations can be a stimulus for clashes between interests and the advocacy of their own 

interests. As a result, the level of trust reduces, as well as the level of solidarity between 

individuals, and identification with a particular group intensifies hostility. According to our 

conclusions, attitudes towards S&T are worsening (from 0.12 to 0.15 in models incorporating 
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various individual values: 3a, 3b or 3c), which logically ties in with the conclusions regarding 

the role of trust in these attitudes.  

Finally, the third component of social capital – the strength of public behaviour norms (or the 

level of disapproval of various forms of deviant behaviour – bribes, fare-dodging, tax evasion, 

benefit fraud) – as expected, have a significant negative impact on attitudes. In other words, as 

disapproval of such forms of deviant behaviour increase by one unit, social capital reduces, and 

attitudes towards S&T worsen by 0.08. This conclusion is also very much in line with the 

conclusions of previous studies (Knack, Keefer, 1997; Dakhli, Clercq, 2004). In fact, all of the 

forms of behaviour that we used in our analysis are strategies of so-called ‘deviants’, who strive 

to derive gain from using publicly accessible resources without paying. People’s ability to 

cooperate is precisely their disapproval of and determination to eradicate such forms of 

behaviour. Growth in cooperation is a guarantor of growth in social capital. The result from our 

research directly points to a positive relationship between the strength of public behaviour norms 

(disapproval) and attitudes towards S&T.  

Thus, we have successfully confirmed the complex, divergent influence of different components 

of social capital on people’s attitudes towards S&T. All of this again confirms the heterogeneity 

of this concept and requires additional efforts on the part of researchers to conceptualize it and 

search for indicators which could be sufficiently reliable that their effects can be reproduced so 

that the concept of ‘social capital’ can be firmly characterized. 

 

Religiosity 

The next determinant of attitudes to S&T taken into consideration was religiosity, which we 

measured as the frequency of attending religious services. The effect was as follows: the less 

frequently an individual visits such institutions, the more positive his or her attitudes towards 

S&T will be. This fully corroborates our hypothesis and goes in line with previous findings. 

Moreover, our data also confirms that there is a clear contradiction between religious views and 

science. In particular, the remark about the negative role of religion in acceptance of 

development of experimental research provided in (Liu, Priest, 2009) has been justified. 

Moreover, our data confirms the assertion that religious and traditional beliefs are hardly making 

the way for scientific knowledge and actively disapproving it. 

 

Frequency of computer use 

In addition to this, the model also included indicators such as the frequency of computer use. We 

consider this to be an indicator of ‘technology skills’ in an individual and the regular or irregular 

interaction of an individual with technology can have an impact on his or her attitude towards 

S&T. In fact, as computer use increases attitudes towards S&T increase by 0.09. 

 

Gender and age 

As expected, the attitudes of women towards science is more skeptical compared with men’s. 

Therefore, being a woman leads to a reduction in the intensity of attitudes by 0.19. This result is 

entirely provides evidence for the previously made assumptions that women are more sensitive 

to risk (Flynn et al., 1994; Greenberg and Schneider, 1995; Gustafson, 1998; Qin and Brown, 

2007). We also managed to establish the direct negative impact of age on attitudes to S&T. 

However, the formulated hypothesis was only corroborated in part. Thus, initially, the inclusion 

of the age variable in the model pointed to a positive effect on attitudes. But the inclusion of age 

squared in the model, with a view to removing the likelihood of curvilinear dependence, pointed 

to the existence of this dependence. Therefore, the effect of age, according to our data, is actually 
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negative, while the effect of age squared is positive. In other words, this means that when young 

people move into the ‘adult’ category, their skepticism regarding the role of technology actually 

increases, and when they move from the adult category into the elderly category, these 

sentiments become less pronounced.  

Perhaps there is a need to look for the reason in the specific nature of the world views held by 

different generations. Younger generations are renowned for greater openness to new things and 

their active uptake of various gadgets, while conservatism increases with age and everything new 

is viewed more critically. The increased optimism towards scientific and technological progress 

among the elderly could be linked to the fact that the socialization of those among the older 

generations took place in a period of large numbers of household appliances and consumer 

electronics, mass media, growth in the level of public literacy, space exploration and men in 

space, which could help to embed a scientific map of the world. 

 

Education and financial position 

More educated and more well-to-do individuals show greater enthusiasm for scientific and 

technological developments. A higher education improves these attitudes by 0.24. As we move 

up the income ladder, with each sequential level the attitudes of the respondents in the 

corresponding group become more and more positive – in the end, people at the highest level 

have a attitude which is 0.5 units more intense than those at the lowest level occupying the first 

rung of the income ladder.  

Our conclusions in this regard are in line with the views of other researchers (Miller, 2004) who 

put forward the ‘deficit model’ discussed above. In fact, we discovered a direct significant tie 

between education and attitudes towards science. More informed individuals without 

‘knowledge gaps’ are less inclined to hold irrational beliefs and replace a lack of understanding 

of scientific facts with religious beliefs, for example. Although the database that we used did not 

have any variables reflecting the level of scientific literacy in a form which could be used to test 

the hypothesis in the ‘contextual model’, we are still guided by the assumption that there is a 

close link between scientific literacy and level of education. 

These were the effects of the determinants shaping attitudes towards S&T on an individual level. 

However, in our view, it was also extremely important to assess the impact of factors that shape 

countries in terms of the intensity of attitudes on a macro-level. In order to do this, we 

introduced several macro-economic indicators into the model: GDP growth over the period 2000 

to 2005 and the human capital indicator (the human development index – HDI). It was assumed 

that these indicators and the vector of public opinion regarding S&T would show some 

correlation. Human capital (HC) is an indicator made up of several components: level of 

education, life expectancy, and quality of life. Taking into account the results of previous studies 

(Dakhli, De Clercq, 2004) showing positive relationships between HC and innovation 

development of a country (measured through the number of patents issued and spendings on 

R&D), we presumed that the situation would be similar with public attitudes towards science. 

 

Human capital 

Model 5 (cf. Table 4) with the HDI index introduced on a country level predicts not an 

improvement, but rather a worsening of attitudes towards S&T that disproves our initial 

hypothesis. Thus, as HC grows, the value of the corresponding index falls by 2.4 points. High 

HC level is coupled with a more critical assessment of the effects of S&T development. 

An analysis of the developmental history of the model of communication between science and 

society allows us to clarify and explain the obtained result. As science started to be reported 

more and more in the media (Rödder, 2009) and information on the risks of scientific and 
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technological progress and the negative effects of using certain technologies (for example, 

nuclear weapons and energy) started to spread, a certain ‘crisis of trust’ in the sciences was noted 

(House of Lords, 2000; Miller, 2001). In this context, a number of countries which had achieved 

a relatively high educational and economic level of modernization (for instance, UK, Germany, 

USA, etc.) started to develop a practice of dialogue between the population and the sciences and 

involve the population in the production and dissemination of scientific knowledge (Bauer, 

Allum and Miller, 2007; Bucchi, 2008; Bucchi and Nessini, 2008). This explains the more 

critical (or rather, more aware) public view on the possible impact of scientific and technological 

developments on society on a national level in countries with higher human capital indicators. At 

the same time, this does not void our results, which show that, on an individual level, education 

is still linked to a higher level of belief in the sciences, as education accustoms certain 

individuals to the sciences and fosters a more positive opinion about science generally. 

 

GDP 

The level of economic development is in fact a significant factor explaining the differentiation of 

countries in terms of their perception of S&T. Ii is clearly seen from the results of modeling that 

GDP growth for the period 2000 to 2005 has a clear significant relationship with the public 

attitudes towards S&T. In other words, the level of economic welfare of a coutry is positively 

associated with the its citizens’ assessments of the impact of S&T. Taking into account the 

results of previous studies, which established a curvilinear dependence between a country’s level 

of welfare and attitudes towards science (Allum, Sturgis, 2004, Tabourazi, Brunton-Smith, 

2008), we considered it necessary to test an additional hypothesis: that perhaps there is not a 

simple linear, but rather complex dependence of a higher order. However, the introduction of 

GDP for 2000 into the equation and the square of this figure did not corroborate this hypothesis. 

The significance of the coefficients with these figures (cf. Model 6) does not allow us to assert 

that they are determinants of attitudes towards S&T. Our data do not point to any curvilinear 

dependence between public attitudes in different countries and their welfare. Thus, the 

postulation of a linear dependence between GDP growth for 2000-2005 and attitudes towards 

S&T needs to be limited, although the lack of impact from absolute GDP figures for 2000 on 

attitudes requires additional study. 

 

CONCLUSION 

In this work, we set ourselves the task to analyse a set of predictors of attitudes towards S&T, 

which vary from optimism and full acceptance to guarded and critical perceptions of their impact 

on everyday life. Unlike previous studies, we proposed studying their combined impact on an 

individual and national level. For this, we used a multilevel regression analysis method. 

We defined a list of determinants shaping attitudes towards S&T and commented on certain 

global trends taking place in the world with the help of introducing macro-indicators into our 

analysis. The results of multiple regression modeling showed that it is worthwhile to look both at 

individual level determinants and to introduce into the model macro-level indicators that 

partially explain the differences between countries and allow us to better understand the impact 

of certain parameters on the phenomenon being analysed. Moreover, the introduction of 

additional layers of characteristics allows us to clarify the impact of certain variables on 

perceptions of S&T. 

Some findings were unexpected. Firstly, the analysis has not confirmed the positive influence of 

the independence, risk-novelty and safety values on perception of S&T. Secondly, it was shown 

that the dependence between age and the optimism for S&T is curvilinear. If we compare young 

and adult people we fix the reduction of optimism for S&T, while comparing ‘adult’ and elderly 
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categories the trend is weakening. Third, the high level of human capital at the country level is 

associated with a more critical (instead of expected optimistic) estimation of the effects of S&T. 

This empirically supports the claims of contextual theory of public opinion on S&T and some 

other theories to modify the approach to measuring this phenomenon. 

The work done and the results obtained clearly demonstrate the applicability of a multilevel 

regression analysis method to solve problems of this nature. Such an approach is likely to be 

used for the analysis of “pure effects” of social factors on public attitudes towards S&T as far as 

it takes into account and allows to grade economic and cultural differences between countries. At 

a national level such a model could be used to analyze regional and other effects. Of course, we 

do not insist upon the completeness of our model and suggest that the number of factors could be 

increased. Nevertheless, we were still able to obtain important results which have enabled us to 

identify the existence of different models of interaction between science and society and to 

deepen our understanding of the ways in which public opinion is shaped on S&T in different 

social and institutional contexts. 
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Appendix 

Table A 

Descriptive statistics of independent variables 
 

  N Mean Std. Deviation 

organisation AV_MEMB 25852 0.15 0.21 

trust (yes/no) TRUST 40341 0.28 0.45 

macrotrust (%) MACROTRUST 41953 0.28 0.18 

strength of norms AV_NORMS 39387 2.41 1.77 

sex GNDR 41910 0.47 0.50 

age AGE 41847 43.4 16.9 

income: lowest level inc_cat1 41953 0.08 0.27 

 

inc_cat2 41953 0.09 0.29 

inc_cat3 41953 0.12 0.33 

inc_cat4 41953 0.13 0.34 

inc_cat5 41953 0.18 0.38 

inc_cat6 41953 0.12 0.33 

inc_cat7 41953 0.09 0.29 

inc_cat8 41953 0.06 0.24 

inc_cat9 41953 0.03 0.16 

income: highest level inc_cat10 41953 0.03 0.17 

education: none ed_cat1 41953 0.06 0.24 

education: primary or secondary ed_cat2 41953 0.72 0.45 

education: higher ed_cat3 41953 0.21 0.41 

new value VAL_NEW 40608 0.2 1.1 

risk value VAL_RISK 40714 -0.9 1.3 

safety value AV_SAFE 39580 0.5 0, 1 

GDP growth  GDP_2000_2005 41953 57.2 12.6 

human capital HDI_2000 41953 0.72 0.16 
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Table B 

Dependent variable average value 

country attitude towards S&T (average) 

Cyprus 4.25 

Uruguay 6.04 

Morocco 6.36 

Japan 6.38 

Zambia 6.49 

Thailand 6.67 

Chile 6.68 

Trinidad and Tobago  6.76 

Burkina Faso 6.78 

Brazil 6.78 

Slovenia 6.78 

Malaysia 6.79 

North Korea 6.82 

Ukraine 6.83 

Finland 6.83 

Australia 6.88 

Spain 6.90 

Mexico 6.95 

Bulgaria 7.00 

Norway 7.04 

USA 7.06 

Moldova 7.07 

Serbia 7.07 

Sweden 7.13 

Canada 7.15 

Georgia 7.17 

Poland 7.37 

Germany 7.37 

Romania 7.49 

Turkey 8.26 

China 8.35 

Vietnam 8.54 

In the sample: 6.94 
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