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Abstract. The low levels of scientific literacy among the general public in 
a society where technology penetrates all aspects of everyday life creates 
major citizenship problems. One of the main goals of education is 
increasing the civic scientific literacy of the citizens besides preparing 
students for science based vocations. Well educated human capital stock is 
important for informed decision making as well as the development of 
research and development activities. The quality of policy decisions is 
highly dependent on the level of interest, information and attitudes towards 
S&T. Making conscious decisions about S&T related developments is 
substantial for democratic participation of the public to policy making. 
Increasing complexity of science and technology related issues creates a 
gap between expert and citizen knowledge. Scientific literacy decreases 
this gap in terms of creating a knowledgeable approach to the controversies 
around scientific issues. The aim of this study is to make an operational 
model for explaining how civic scientific literacy affects public 
understanding of science and these in turn influence participation to 
political decision making.  We analyse the effects of scientific literacy and 
other public understanding of science variables on participation to political 
decision making.  
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1 Introduction 
The low levels of scientific literacy among the general public in a society where technology 
penetrates all aspects of everyday life creates major citizenship problems. One of the main 
goals of education is increasing the civic scientific literacy of the citizens besides preparing 
students for science based vocations. Well educated human capital stock is important for 
informed decision making as well as the development of research and development 
activities. The quality of policy decisions is highly dependent on the level of interest, 
information and attitudes towards S&T. Making conscious decisions about S&T related 
developments is substantial for democratic participation of the public to policy making. 
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Increasing complexity of science and technology related issues creates a gap between 
expert and citizen knowledge. Scientific literacy decreases this gap in terms of creating a 
knowledgeable approach to the controversies around scientific issues. 

According to American National Academy of Sciences [5], “scientific literacy is the 
knowledge and understanding of scientific concepts and processes required for personal 
decision making, participation in civic and cultural affairs, and economic productivity”. 
Lack of scientific literacy creates docility on the side of the public and discourages civic 
participation in decision making. According to Miller, [5] a science literate public is 
essential for the democratic process to function in today’s highly technological societies. 
Without at least a general understanding of the issues they are called on to decide, voters 
will not be able to make healthy choices.  Hence, studying the relationships between civic 
scientific literacy and public understanding of science is important to understand public 
participation to political decisions.  

The aim of this study is to make an operational model for explaining how civic 
scientific literacy affects public understanding of science and these in turn influence 
participation to political decision making.  

Our model takes into account that the relationship between civic scientific literacy and 
political decision making is not a straight forward one. One of the major aims of education 
is to increase scientific literacy, promote interest, engagement, involvement to science. 
Hence, the simplest model would assume direct effects of scientific literacy, education, 
interest, involvement and engagement on participation to political decision making as 
dependent variable. However, this basic model requires substantial revisions since the 
relationships between these variables are more complex. First, scientific literacy itself is the 
product of cultural capital. Cultural capital can be defined as the informedness, skills, 
education, and opportunities that endow a person with the attitudes and knowledge needed 
to achieve competency in social life, [1].  People develop long-term socialized value 
predispositions which they cultivate through educational systems and cultural values. They 
acquire basic beliefs and cognition about science through formal and informal education. 
While basic science literacy is internalized through formal education, informal activities 
such as engaging in mass media and science museums usually update this knowledge, [2]. 
George and Kaplan, [3] reported that children of the families who provided them with 
environments interacting with the schoolwork such as taking them to libraries and science 
museums or maintaining information resources such as books or magazines were more 
successful in terms of achieving scientific literacy. Hence, we cannot take education only as 
a control variable as the simple model suggests, but need to consider it as a spurious 
variable interacting with a variety of contextual variables making up the relations between 
cultural capital and scientific literacy.  

 Scientific literacy entails being able to read and understanding articles about science in 
the popular press and to engage in social conversation about the validity of the conclusions. 
Scientific literacy implies that a person can identify scientific issues underlying national 
and local decisions and express positions that are scientifically and technologically 
informed. A literate citizen should be able to evaluate the quality of scientific information 
on the basis of its source and the methods used to generate it. 

After setting the context for the interaction of cultural capital relevant variables on 
scientific literacy, we need consider the fact that its relation to participation to decision 
making is mediated and moderated by a number of variables. We can define public 
participation as the practices involving the public in the agenda-setting, decision-making, 
and policy-forming activities of organizations/ institutions responsible for policy 
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1.1 Theory and model specification 



development, [6]. S&T issues are a part of wider political debate either communicated or 
not by the science decision making authorities. These authorities should negotiate and 
clarify areas of incomplete knowledge even in the case that sharing power and 
responsibility could impinge scientific development. Decoupling public involvement to 
science from the discourse of scientists carries the danger of isolation of scientists from the 
interests, concerns and knowledge of public, [4]. If the public is not empowered to deal 
successfully with the science and technologies in their everyday lives, then it is highly 
likely that they would receive new technologies as alien forces as the unknown provokes 
fear and reactions. Hence, capability of citizens in involving collective decision making 
procedures is an important factor on participation to political decision making. This 
capability is provided by being actively involved in everyday layperson research activities 
such as reading articles on popular science in newspapers, magazines, searching the 
Internet for science topics. Combined with involving into debates with friends, these 
activities ground the passively acquired scholar knowledge; i.e. scientific literacy; into 
practical everyday political context.  These involvement factors form a conative element 
which connects knowledge to behaviour. Cognition refers to the process of understanding 
and knowing the “what” of an issue, while conation refers to the “why”. It is deliberate, 
intentional and proactive as opposed to the predispositional and habitual aspect of 
behaviour. Hence, conation turns passively internalized cognitive procedures into an act of 
volition to make goal-oriented decisional choices.  

To complete our model, we include interestedness as a proxy for affect which is another 
mental activity which mediates between cognition and conation. Affect refers to one’s 
attachment (positive or negative) to people, objects, ideas, etc. and how one feels about the 
information or knowledge about these. In our model we operationalize the affective 
component as the degree of interestedness about S&T related issues compared to the others. 
It mediates between cognitive scientific literacy and conative involvement variables.  

2 Method 

2.1 Respondents 

We used The SPECIAL EUROBAROMETER N°340-2005 ("Science and Technology") 
and covers the population of EU Member States, two candidate countries (Croatia and 
Turkey) and Switzerland, Iceland and Norway. Primary data for statistical analyses and 
related documentation (basic bilingual questionnaires, national field questionnaire versions 
and variable reports) are available online by GESIS, [7].  

2.2 Instruments  

2.2.1 Civic scientific literacy 

According to Hazen (2002) scientific literacy is a mix of concepts and mentality for 
understanding the scientific issues of our times. Today, measuring civic scientific literacy 
basically is built upon a set of open-ended items, several multi-part questions, and a closed-
ended true–false quiz that was established as the result of the 1988 U.K.–U.S. 
collaboration. Because of the difficulty of asking too many open-ended and difficult 
questions, large scale surveys such as Eurobarometers, concentrate on the third part of this 
set. Hence, we used quiz questions in the Eurobarometer survey to measure civic scientific 
literacy. Place the figure as close as possible after the point where it is first referenced in 
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the text. If there is a large number of figures and tables it might be necessary to place some 
before their text citation. 

2.2.2 Interest and information level 

To measure interest and information level for science and technology we formed an 
composite index of the items asking how interested and informed the respondent about the 
following issues is:  New medical discoveries; Environmental problems; New scientific 
discoveries and technological developments and are measured on a 4 point scale. We 
calculated the index scores through categorical factor analysis.  

2.2.3 Active involvement to S&T related information seeking 

We made a composite index bringing together actively reading articles on science in 
newspapers, magazines, or on the Internet and talking with friends about science and 
technology items. 

2.2.4 Political participation 

We have measured participation to political decision making with the following item: 
“think I have something to offer in decisions about politics and current affairs”. 

2.2.5 Analysis  

Path analysis by AMOS (Arbuckle & Wothke, 1999) was used to determine the pathways 
by which the S&T relevant cognitive, affective and conative variables interact to influence 
participation to political decision making. Figure 1 presents a set of hypotheses about the 
relations between variables based on the model we have specified. All of the fit indices 
fulfil the cut-off criteria recommended by Hu and Bentler (1999): TLI =0.949; CFI=0.993 
RMSEA=0.059, along with the CMIN/DF=111.485.  
  

 
Fig.1. Hypothesized pathways between the cognitive, affective and conative variables relevant to 

public understanding of science and participation to political decision making (Numbers denote direct 
effects, all p<.001). 
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3 Results 
Table 1. presents the standardized total  effect sizes  of independent variables on dependent 
variables. Scientific literacy has a weak-moderate total effect (0.153) on participation to 
political decision making.  Highest effect comes from interest to science news (0.215), 
followed by being informed about science through media (0.186) and active involvement in 
science related subjects through information search or discussing with friends (0.160). 
Education (0.075) and visiting science museums (0.072) have weak effects. 

 
Table 1. Total Effects 

 Information Education Science 
Museum Sci. Lit. Interest Involvement 

SCI. LIT. .195 .335 .163 .000 .000 .000 
INTEREST .597 .055 .131 .165 .000 .000 
INVOLVEMENT .420 .203 .211 .167 .306 .000 
POLDEC .186 .075 .072 .153 .215 .160 

 
Education (0.395), reaching information about science (0.195), and visiting a science 

museum (.163) all have moderate positive direct effects on science literacy (cognition) (all, 
p<.001). This provides evidence about our hypothesis that scientific literacy is determined 
by the level of cultural capital made of formal and informal educational activities. As for 
the affective element, reaching information about science (0.565), visiting a science 
museum (.104) and scientific literacy (0.165) all have moderate positive direct effects on 
being interested in science news (affection) (all, p<.0001). Information (0.032), visiting 
science museum(0.037) and education (.0.055) level have weak indirect effects (all, 
p<.001). Conative element, involvement through actively reading science articles and 
talking with friends about science, is affected by informedness (0.215), education (0.147), 
scientific literacy (0.117) and interest (0.306) and have moderate indirect effect for 
informedness (0.205) and weak  for scientific literacy (0.051) and science museum (0.059). 
Finally, involvement (0.160), interest (0.166) and scientific literacy (0.099) have weak-
moderate direct effects on participation to political decisions; whereas information (0.186), 
education (0.075) science museum (0.072), scientific literacy (0.054) and interest (0.049) 
have weak indirect effects.  

4. Discussion 
These findings are interesting since all science related mental factors have higher effects 
than formal education level which is assumed to be a major determinant of informed 
political participation. This shows that being knowledgeable, interested and involved in 
science and technology related information is an important element of participation to 
political decisions. Hence, endowing citizens with S&T related information is inevitable for 
a healthy functioning democracy. 

Although scientific literacy plays a moderate role in political participation, it effects and 
is affected by different variables making the path to political participation. One third of its 
effect on participation is by indirect means, showing that its effects are mediated by other 
variables which make an important component of an informed society. 
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