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Attitude toward and Knowledge of Science 
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Research indicates that mass media depictions of morally controversial scientific 

applications and new technologies have increased in frequency during the past decades.  

Therefore, researchers have become increasingly interested in how science is both viewed 

and understood by the public.  One of the publics of primary interest to researchers is the 

highly religious, who may approach science and its applications via a unique perceptual 

filter determined by their religious commitment.  Additionally, the mass media have been 

shown to moderate opinions about science.  The present study makes use of nationally 

representative survey data to discuss the relationship that exists among media use, 

religiosity, and attitudes toward and knowledge of science variables.  Data collected from 

two independent samples will also help pave the way for future trend studies of this 

phenomenon.
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CHAPTER ONE 

 
Introduction and Review of the Literature 

 
 

Introductory Remarks 
 

Two primary bodies of work have informed and guided this study.  The first deals 

in a great many fashions with the relationship between religion and the media.  While 

some consider this relationship tumultuous, others see the existence of theories such as 

selective processing as a way for religious individuals to protect themselves from 

programs deemed morally contentious by their faith.  The second field of research might 

be called science communication. In this field exist those researchers working to uncover 

how science and its applications are communicated to the general public.  The journal 

Science Communication, which has existed since 1979, claims to examine, among other 

enterprises, “the communication of science technology among professionals and to the 

public,” and “addresses theoretical and pragmatic questions central to some of today’s 

most vigorous political and social debates” (Sage Journals Online, 2011b, italics added).  

Similarly, Public Understanding of Science, not yet 20 years old, covers “all aspects of 

the inter-relationships between science (including technology and medicine) and the 

public” (Sage Journals Online, 2011a).  These paired statements seem to hint at a reality 

in which each scientific endeavor may be met by any number of public responses – 

negative, positive, and elsewhere in between.  Indeed, in an age where mass media and 

the popularity of online communication tools continue to grow in popularity, these tools 
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have made it difficult to disconnect the process of communication from the media.  It is 

at this intersection that this project operates.   

Modern debates about the public status and acceptability of science, and many of 

its more recent applications, have increasingly included voices arguing from moral 

grounds.  Developments such as embryonic stem cell research, nanotechnology, nuclear 

power, and even the use of birth control have helped fuel these debates.  To some, these 

have become know as the “science wars” (Bauer, Petkova, & Bovadjieva, 2000), and still 

others have gone as far to refer to the debate as, “America’s new civil war” (Harper, 

2005, A01).  Most recently, the United States judicial system ruled to stop federal 

funding for embryonic stem cell research only to have that ruling appealed and 

temporarily halted one month later (Harris, 2010; The Associated Press, 2010).  Science 

as an institution, and its more morally debated applications in particular, has received 

increased focus over the years by the mainstream news media, entertainment media, 

science communicators, and researchers as questions about the public opinion of science 

continue to increase in salience (Nisbet, Brossard, & Kroepsch, 2003).  Additionally, the 

speed with which technological innovations are proven useful by society only enhances 

the conversation. 

 According to a survey conduced by the Pew Research Center (2009), a majority 

(55 percent) of Americans find religion and science to be in conflict.  Democrats; the 

ideologically moderate and liberal; Black Protestants; and those who hold the process of 

natural selection to be the most likely theory of human existence are among the groups in 

which at least 60 percent of respondents recognize this apparent conflict.  Additionally, 

the report states that the most “[h]ighly observant Americans” are more likely to view the 
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two in conflict than others (Pew Research Center, 2009, p. 16).  Thus, while Black 

Protestants, for example, may have a hard time reconciling religion with science, so also 

do the highly scientific.  The survey also finds that scientists are increasingly concerned 

both with the media’s coverage of science and the general public’s poor understanding of 

it. 

    Researchers have worked to understand the variables most likely to influence 

the public’s understanding of science and its attitude toward it (see for example Durant, 

Evans, & Thomas 1989; Sturgis & Allum, 2004; Nisbet, 2005; Bonfadelli, 2005).  In 

doing so, religion has been an obvious variable of choice, with constructs such as 

religiosity (Nisbet, 2005; Brossard, Scheufele, Kim, & Lewenstein, 2009), religious 

activity (Hosseini, 2008), and theological belief (Ellison & Musick, 1995) being some of 

the most often analyzed in survey research.  Mass media use has also drawn research 

interests as both entertainment and news media begin to proliferate across various 

technological platforms via the Internet (see for example Stewart, Dickerson, & 

Hotchkiss, 2009; Nisbet, Brossard, & Kroepsch, 2003;  Beasley & Shanahan, 2005).  

Other variables, such as institutional trust (Priest, 2001), science knowledge (Bauer, 

2005), public efficacy (Knight & Barnett, 2010), and political ideology (Steel, Lach, & 

Satyal, 2006), have also been tested as potential predictors of attitude toward science.  

Researchers have sought to determine options about science in general as well as its 

specific applications, with embryonic stem cell research leading the way (for studies of 

stem cell research in particular, see Nisbet, Brossard, & Kroepsch, 2003; Stewart, 

Dickerson, & Hotchkiss, 2009;  Cobb, 2005).  Finally, a variety of theoretical 

frameworks have been employed in this research including knowledge gap (Hwang & 
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Jeong, 2009), spiral-of-science (Priest, 2006), the selective processes, a low information 

public (Nisbet, 2005), cultivation, and heuristic processing.  The following review of 

literature analyzes and critiques the current body of literature informing science 

communication research. 

 
Predicting Attitudes and Knowledge of Science 

 
One of the primary ways researchers have approached individual perceptions of 

science is to determine what individuals know about science and its applications.  In fact, 

among public understanding of science (PUS) researchers, “[t]here has been no fiercer 

debate in [PUS] than the one that centers on the contested relationship between public 

opinion and public knowledge about science and technology” (Allum, Sturgis, Tabourazi, 

& Brunton-Smith, 2008).  A traditional approach to addressing this phenomenon is the 

knowledge gap hypothesis.  The knowledge gap approach has often focused on 

differences in knowledge of specific issues across groups of differing socio-economic 

statuses (SES) with those of lower SES exhibiting less knowledge than the more affluent 

(Hwang & Jeong, 2009).  These researchers conducted a meta-analysis of knowledge gap 

research and found that knowledge gaps existed not only across SES, but across time and 

culture as well.  Gaps varied in intensity and depended upon the type of knowledge 

tested.  For example, the gap that was found for health care and science knowledge was 

less intense than the gap discovered for socio-political knowledge.  While it could be 

argued that it is more difficult to understand the conceptual nature of socio-political 

knowledge as opposed to the factual nature of science knowledge, the authors conclude 

that such gaps should raise awareness about how individuals in low SES situations view 

and pursue health care and technology.  In addition to variables operationalized to 
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measure education or knowledge levels, a number of intervening variables have been 

introduced into knowledge gap studies, causing researchers to approach the gap as “a 

multivariate phenomenon” (Eveland & Scheufele, 2000, p. 216).  From this viewpoint, 

media use has been shown to decrease the intensity of a knowledge gap, at least for 

political knowledge.  Along with education and political knowledge, media use also 

predicted voting behavior, revealing that media may influence both attitude and behavior, 

acting as a kind of informal educator and a catalyst for action. 

 Others have proposed a similar gap, not between levels of knowledge, but 

between knowledge and opinion (Sturgis & Allum, 2004).  This knowledge-opinion 

deficit model states that negative opinions about an institution, such as science, stem 

from a lack of institution-specific knowledge.  In this case, knowledge has a direct, 

influential relationship with attitudes.  Sturgis and Allum (2004) define a reality in which 

“a more ‘scientifically literate’ public would be more supportive of scientific research 

programs and more enthusiastic about technological innovations” (p. 55).  The results of 

their research somewhat support arguments for a knowledge-opinion deficit model.  Even 

when science knowledge interacted with a number of various independent variables, it 

remained a significant predictor of attitudes toward science.  Scientific knowledge also 

interacted with political knowledge to predict positive attitudes toward science.  The 

researchers did make note of some critiques of the deficit model, the most influential 

being that survey research tends to find greater support for the hypothesis than other 

research models.  Additionally, the tendency for researchers to measure knowledge of 

science facts seems to influence results.  These are among many of the researchers who 

have used the “‘Oxford’ scale of scientific knowledge” formulated by Durant, Evans, and 
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Thomas in 1989 (Sturgis & Allum, 2004, p. 62).  Sturgis and Allum conclude that the 

relationship between knowledge and opinion ought to be approached as a phenomenon 

most accurately understood as the result of a variety of intervening variables.  Knowledge 

may be a powerful predictor in some occasions, but it is not the only significant factor, 

nor is knowledge free from being influenced itself. 

 More recent research exists to support this premise.  A meta-analysis conducted 

by the same researchers tested the relationship between knowledge and attitude across 

time and culture (Allum et al., 2008).  Many of their methodological arguments were 

similar to the previous study, but results indicated that, across cultures, the deficit model, 

if it exists, is small.  The deficit model was strongest in the United States, from which 10 

research samples were drawn.  The same number of studies was also collected from 

Spain, the Netherland, and Ireland, while Germany, Northern Ireland, and Great Britain 

each lent more studies for analysis.  Sample size of these studies is important, as the 

researchers argued that noticeable deficits could be a function of the number of studies 

conducted in a particular region.  Clearly Western nations have received the bulk of the 

research into this relationship, with the United States leading in potential support for a 

deficit model.  The only demographic variable to predict attitudes toward science in this 

research was the number of individuals from each country enrolled in tertiary-level 

education.  In this case, more educated nations seem to reflect the deficit model stronger 

than other nations.   

With methodology being seen as a potential artifact in determining the 

relationship between knowledge and attitude, experimental studies have also been 

conducted.  Sturgis, Brunton-Smith, and Fife-Schaw (2010) created a three-wave study 
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combining survey, experimental, and interview techniques, and used a value-neutral, 

informational film about genome science as a manipulation to test the knowledge-attitude 

relationship.  Experiencing a high dropout rate between waves, which skewed the sample 

toward a more science-interested, highly educated group of participants, few 

manipulations proved significant.  Only the presentation of value-neutral information 

about science resulted in slightly more positive opinions about the actual scientists who 

practice genome-related enterprises. 

The Influence of Media Use on Attitudes toward Science 

In the introduction to a series of articles published on the topic, Bauer (2005) 

loosely defines public opinion as the combination of media coverage and public 

perceptions.  However, a number of other intervening variables are viewed as potential 

mediators in this definition, not the least being governmental policy decisions (see also 

Sturgis & Allum, 2004).  Approaching the issue from the standpoint of institutional 

scientists, Bauer (2005) supports the claim that finds “legal regulation as the first and 

public opinion as the second hurdle on the way towards a biotech society” (p. 8).  Much 

of the research in this area has focused on attitudes toward science from a similar 

standpoint:  what can science communicators do to increase public support for science?  

A researcher writing for the same journal issue found that when demographics were 

tested, those who both exhibited more positive attitudes toward science and had greater 

knowledge of science tended to be younger, male, more educated, and non-religious 

(Bonfadelli, 2005).  The author also reveals the value of education as an independent 

variable, as it demonstrated positive relationships with science knowledge, a greater 



8 

likelihood that one would engage in interpersonal communication about science, and a 

greater likelihood that one would encounter science content in the media. 

 It would, therefore, seem wise to science communicators that educating an 

audience could likely increase support for science and technology research, especially 

since major governmental policy decisions are distributed through the media.  However, 

this would require the participation of mass media practitioners in framing activities that 

favor the views of science communicators.  Among the existing framing research, 

Entman’s (1993) work has been influential.  In particular, his definition of framing 

focuses on how media practitioners “select” the parts of an issue to be deemed most 

important, making them more “salient” in the public’s eye (p. 52).  Therefore, the issue in 

question is defined heavily by these elevated information chunks at the risk of 

minimizing other information.  Additionally, the media may influence an audience by 

interjecting its own values or biases in a way that favors a particular. 

 The affective nature of framing has been questioned.  While news stories about 

stem cell research have increased since the 1970s, so have news frames emphasizing its 

controversy (Nisbet, Brossard, & Kroepsch, 2003).  The metaphor of stem cell research 

and public opinion as a battle was used more often than any other metaphor discovered in 

the researchers’ content analysis of mainstream newspaper articles.  The researchers 

argue that these controversy frames are presented to a public already polarized on the 

issue of stem cell research.  “If on one side of the debate was the image of a mad scientist 

experimenting on human embryos, on the other side was the notion of a religious zealot 

impeding scientific and social progress” (p. 44).  While embryonic stem cell research has 

been viewed as less ethical than adult stem cell research, news frames have served to 
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moderate these opinions (Stewart, Dickerson, & Hotchkiss, 2009).  Individuals exposed 

to a news article that emphasized political conflict rated embryonic stem cell research 

less ethical than participants exposed to frames focusing on either scientific progress or 

economic prospects.  There was no significant difference in ethical ratings for the two 

types of stem cell research among those exposed to the economic prospect frame.  

Additionally, respondent most interested in science and those students who declared 

science as their major field of academic focus were the most likely to give both types of 

research high ethical ratings.  

 Embryonic stem cell research is only one of the many applications of science 

studied by PUS researchers.  An experiment conducted by Cobb (2005) revealed that 

one-sided frames, either for or against nanotechnology research, influenced opinions of 

nanotechnology.  If participants were exposed to pro-nanotechnology frames, they were 

more likely to believe that the benefits of the technology outweigh its risks.  The opposite 

was also true for those exposed to negative framing conditions.  However, when asked 

about the ability of science officials to protect humans from the risks of nanotechnology, 

positive frames did little to change already negative opinions.   

 Beasley and Shanahan (2005) tested the relationships between exposure to 

different media types and support for agricultural biotechnology.  Methodologically, the 

researchers defined media use as both “the partial product of initial dispositions and a 

potential influence on affective outcomes” (p. 357), thus taking into account that 

individuals may make use of the selective processes when using media  

(Baron & Davis, 2009) and that media may have effects independent of individual 

predispositions.  Survey data revealed that both entertainment television and televised 
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science had significant positive relationships with support for agricultural biotechnology, 

while newspaper use had a small negative relationship with support even after trust and 

science awareness were controlled for.  The authors conclude that the results may 

illustrate more about the different mediums than individual support for science because 

television “leads those who rely on the medium to make use of heuristic processing and 

unrepresentative exemplars” (Beasley & Shanahan, 2005, p. 360).  In this model, heavy 

television users rely on small, unrepresentative bits of information gained through 

television viewing to help them form opinions about complex issues.  Additionally, 

viewers are believed to have strong support for biotechnology because of the television’s 

tendency to focus on science and its promises for the future rather than its risks.  

Conversely, newspaper readers were more likely to use systematic processing to gain a 

greater understanding of the issue, which could result in both positive and negative 

attitudes.  While the survey data lacked content-specific questions about the media, the 

researchers were still able to make some conclusive claims with respect to general media 

use habits.   

 A more content-specific study was taken on by Brewer and Ley (2010).  Heavy 

viewing of science-specific entertainment television programs, such as CSI, NCIS, Cold 

Case, and Bones, was found to result in decreased knowledge about DNA research and its 

applications.  Rather than testing textbook science knowledge as other studies have done, 

the researchers defined knowledge as a self-perceived understanding of DNA research 

(see Sturgis & Allum, 2004).  Heavier viewing of these programs, along with watching 

local televised news and reading the newspaper, was positively related to support for 

governmental funding of DNA research.  The authors conclude that television can 
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cultivate attitudes in support of science due to television programs’ portrayals of the 

potential societal benefits of science while displacing valuable learning opportunities.  It 

may therefore be inferred that if individuals feel as though they have a greater 

understanding of what is already considered entertaining, they are more likely to support 

the reality that informs a particular form of entertainment because of the feelings it 

generates inside them.  Although the survey used a sample based in Milwaukee, the 

results generally support other findings and implications (see Beasley & Shanahan, 

2005).   

 Attitudes and knowledge of science have varied across media depending upon the 

study.  While newspaper use was seen as a formative variable in cultivating positive 

attitudes toward DNA research (Brewer & Ley, 2010), it has also been shown to result in 

greater reservations about science, even while helping readers gain greater procedural 

knowledge about science (Nisbet et al., 2002).  Oddly enough, this concept of procedural 

knowledge, defined as one’s understanding of the nature of science, was negatively 

related to reservations about science.  Television use, opposite the effects of newspaper 

use, was negatively related to science knowledge.  In opposition to Beasley and Shanahan 

(2005) and Brewer and Ley (2010), Nisbet et al. (2002) found that general television use 

actually served to cultivate an attitude of reservation toward science rather than a belief in 

its promises.  The study did not test respondents’ attitudes toward a particularly 

controversial scientific application, such as stem cell research, but rather tested views of 

science in general, a methodological difference that could explain such results.  

Education and science magazine use were some of the variables most likely to produce 

positive attitudes toward science.  Nisbet et al.’s (2002) results reflect other studies that 
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support a knowledge-attitude relationship in which positive attitudes are increased by 

more knowledge. 

 Brossard and Nisbet (2006) make a strong argument for the existence of a “low 

information public” made up of miserly citizens: “A low information public is likely to 

rely heavily on their underlying value orientations in combination with a convenience 

sample of just those interpretations or definitions of an issue most readily available from 

the mass media” (p. 26; see also Beasley & Shanahan, 2005).  Individuals who tend to 

seek information from heterogeneous sources and information from the newspaper were 

more likely to develop greater science-specific knowledge in this study.  In turn, greater 

knowledge was positively related to greater support for agricultural biotechnology.  Thus, 

media variables were seen as having an indirect, rather than direct, influence on 

perceptions of science.  In their model, deference to scientific authority, defined as a 

specific predisposition, had the strongest effect in predicting attitudes toward agricultural 

biotechnology.  The researchers here used a conceptual model that posits such 

predispositions as a primary orientation likely to influence the roles of other independent 

variables in the model.  Their study find some support for Priest’s (2001) suggestion that 

media play less of a role in determining opinions of science than do trust variables and 

science literacy.  Priest (2001) argues that if media exposure does influence opinions, the 

effects are generally immediate and short-term.   

Religion and Perceptions of Science 

 With a cursory understanding of concepts such as a low information public, 

cognitive misers, unrepresentative exemplars, and the influence of value predispositions 

upon attitude formation, it is easy to see how religion can be a relevant variable for 
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analysis.  Researchers have pointed to specific doctrinal systems followed by 

conservative Protestants, for example, that naturally lead followers to think a specific 

way about science (Ellison & Musick, 1995).  Although the results of Ellison and 

Musick’s work could be influenced by the time period analyzed (the researchers remark 

that the surveys were conducted during a period of mobilization of the conservative 

Religion Right in America), their data reveal that among Conservative Protestants, “the 

fruits of scientific inquiry can potentially erode popular allegiance to religious and social 

authorities and traditional institutional arrangements, and may be used for unscrupulous 

and immoral ends” (p. 258).  The same study also points to education as a potential 

mediating factor.   

 Without regard for doctrinal allegiance, individuals who are more intrinsically 

motivated or espouse a more literal religious system are also more likely to have moral 

objections to stem cell research (Nielsen, Williams, & Randolph-Seng, 2009).  

Individuals who fit this description are also more likely to feel the need for cognitive 

closure, thus desiring to find quick answers to questions rather than deal with confusion 

and ambiguity.  Highly religious individuals and those who participated most frequently 

in religious activities were also the most likely to view controversial science endeavors as 

moral dilemmas, and therefore develop stronger reservations about the research (Pardo & 

Calvo, 2008).  The opposite was also true for those who were less religious or had higher 

biotechnology literacy rates. 

 Religion may also be a stronger predictor of attitudes toward science than science 

knowledge.  Nisbet (2005) concludes his study by claiming that the public is generally 

more miserly than it is informed.  Strength of religious belief was a strong predictor of 
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attitudes toward stem cell research, even when testing the interaction between knowledge 

and religiosity.  While individuals who reported a low strength of religious belief tended 

to support stem cell research more as their knowledge increased, the attitudes of highly 

religious individuals seldom varied with knowledge.  Nisbet’s model posits worldview as 

a perceptual filter through which information passes on its way to influencing opinion 

formation.  In this study, similar relationships were detected when testing the effects of 

either liberal or conservative ideologies.  Steel, Lach, and Satyal (2006) also studied the 

influence of political ideology upon attitudes toward scientific credibility and found 

similar results.  While liberals generally believed science and scientists to be objective, 

conservatives were more likely to view science with suspicion and believe that 

nonscientists are able to make the same valid judgments as scientists.   

Rather than focus on ideology, Knight and Barnett (2010) discuss how public and 

political efficacy may be related to attitudes toward genetic science.  Their hypotheses 

were largely unsupported by the data, revealing that individuals who believed strongly in 

public efficacy were slightly unsupportive of genetic science.  Additionally, the 

traditional demographic variable for education did not prove to be significant in their 

multiple regression model, while science knowledge actually had a negative relationship 

with attitude.  Approaching the issue from a different theoretical perspective, Priest 

(2006) argues that the spiral-of-science may account for how individuals respond to 

biotechnology opinions into today’s media environment.  Her analysis does show some 

support for the existence of a spiral-of-silence as those who express greater science 

knowledge are more likely to speak about biotechnology while those who approach the 

debate from an ideological or religious perspective are less likely to speak out regardless 
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of their actual opinions.  Speaking out, however, may or may not influence how 

respondents reply to items on a survey. 

After testing a number of different independent variables and their relationships 

with attitude toward embryonic stem cell research, Liu and Priest (2009) found that 

religion is one of the most effective variables in consistently shaping opinions.  Trust 

variables were also significant in predicting opinions of stem cell research, with trust in 

university scientists having a positive relationship and trust in religious leaders having a 

negative relationship with the dependent variable, attitude toward stem cell research.  In 

comparison, nationally televised news had a weak relationship with opinion formation, 

while interpersonal communication did not demonstrate any significance.  This further 

reinforces the idea that public opinion should be conceptualized as multidimensional and 

measured accordingly. 

Additionally, while religiosity may be a consistent predictor of negative attitudes 

toward science, it is certainly not the only variable with such a relationship.  With respect 

to nanotechnology, Brossard et al. (2009), found results similar to the study conducted by 

Nisbet (2005).  Highly religious individuals tended to support nanotechnology the least, 

and their opinions were unchanged by increased information.  Media use for science 

purposes, including newspaper use, was positively related to support for governmental 

funding of nanotechnology research.  The strongest predictor of support, however, was 

the perceived benefits or risks of the technology.  Similar to others, Brossard, et al. 

(2009) argue that heuristic processing and making use of cognitive shortcuts could be 

primary causes for the relationships uncovered, especially since factual knowledge of 

nanotechnology proved to be non-significant in the researchers’ final model. 
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Religion and Media Use 

It has been important to understand the role media play in influencing opinions 

about and knowledge of science.  However, in order to discuss how the media influence 

religious individuals in particular, it is also important to understand how and why 

religious individuals use the media.  A primary theory that has helped inform researchers’ 

understanding of the media use habits of religious individuals is the secularization 

hypothesis.  The secularization hypothesis states that media use is the result of certain 

values systems that are opposed to the values often associated with religion.  While 

religion is defined by its traditional values, media innovations are the result of societal 

progress (Stout & Buddenbaum, 1996).  Therefore, the use of media ought to cause 

religious individuals to become less religious, in both practice and opinion.  The practical 

implications of the secularization hypothesis may, however, have less to do with the 

direct effects of the media than with how religious populations respond to the idea or fear 

of secularization.  Stout (2004) used quantitative methods to uncover how Mormons 

living in Las Vegas battle against a pervasively secular media environment.  In his 

analysis, Stout discusses the ways in which this particular religious population 

psychologically separates itself from these media and actually works to strengthen its 

religious commitments.   

Others have found that conservative religious individuals are less likely to watch 

sexually explicit (Hamilton & Rubin, 1992) or mature television programming 

(Bobkowski, 2009) than their peers.  Researchers who have removed content from the 

analysis have found a negative relationship between religiosity and Internet use 

(Armfield & Holbert, 2003).  On the other hand, at least one uses and gratifications study 
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has uncovered that entertainment is a primary reason religious individuals use the Internet 

(Armfield, Dixon, & Dougherty, 2006).  Paine (2005) argues that religious activity has a 

weak relationship with media use due to displacement theory, which means that the time 

one could be spending with the media is being spent engaging in some form of religious 

activity.  This argument presupposes, however, that all religious activity is inherently 

devoid of media.  Davies (2007) found that television use among Mormons seemed to be 

moderated by religious authority and that those who watched television the least were 

likely to report that they avoided television at the guidance of a religious authority figure.  

Davies approaches these relationships from a uses and dependency perspective and finds 

that television also seemed to fill a psychological dependency, such as the need to reduce 

stress (p. 144).   

In analyses of how media affects religious individuals’ attitudes toward a 

particular topic, Calzo and Ward (2009) discovered that media use among highly 

religious individuals resulted in greater acceptance levels of homosexuality, an issue 

traditionally opposed by highly religious individuals.  An opposite pattern among 

individuals espousing low levels of religiosity was also observed in that these 

respondents tended to have lower levels of acceptance for homosexuals when increased 

media use became a factor.  Significant results were found across television and movie 

viewing as well as magazine use.  In this case, the researchers argue that media use may 

serve as a mainstreaming agent when taking into account religious variables.  Golan and 

Day (2010) were unable to find enough data to substantiate broad claims about the effects 

of religion upon individuals’ perceived trust in the various media.  However, their results 

did indicate that some measures of religiosity resulted in weaker beliefs in news 
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factuality and that the Internet cares for the community, but also in a belief that the 

Internet does not invade one’s privacy.   

A Note on Methodology and Theory 

Methodologically speaking, the complex relationships that exist between religious 

orientation, mass media use, and perceptions of science have been studied through 

surveys, experiments, and even quantitative methods.  While survey analysis has directed 

the focus of many of these studies, experimental researchers critique the findings of such 

work due to the inability of surveys to establish cause-effect relationships (Sturgis, 

Brunton-Smith, & Fife-Schaw, 2010; Stewart, Dickerson, & Hotchkiss, 2009).  Those 

researchers who have conducted experiments have indeed found fewer effects than those 

revealed by survey research (Hwang & Jeong, 2009).  Yet, even if those results were 

caused by bias introduced by dropout or convenience sampling techniques, the critiques 

of survey research with respect to these relationships have caused scholars to reassess the 

methodologies employed in their work. 

The O-S-O-R structural model from social psychology has informed much of the 

research in this tradition primarily because the variables in question are arranged in a 

theoretically causal fashion.  Additionally, theoretical modeling is required in quantitative 

research due to the inability to control manipulations in surveys.  This model also allows 

independent variables the freedom to act upon one another in a back-and-forth manner 

(Markus & Zajonc, 1985; McLeod, Kosicki, & McLeod, 2002).  Scheufele, Nisbet, 

Brossard, and Nisbet (2004) reworked this model to read S-S-O-R or structure-stimulus-

orientation-response.  In their study, structure included three types of discussion 

networks, with church groups being one of the three.  The response in this situation was 
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measured as political participation, and the mediating variables, including network 

heterogeneity and hard news media use, were classified as stimulus variables.  A single 

orientation measure of political knowledge was used.  According to this model, only 

participation in volunteer-based discussion groups had a direct effect upon political 

participation while both church- and work-based groups were only indirectly related to 

political participation based on their direct relationships with the mediating variables.  

For example, a significant correlation exist between church-based discussion groups and 

network heterogeneity, however the size of this correlation is smaller than those 

associated with the other two discussion groups.  In turn, there is a correlation between 

network heterogeneity and political participation.  The same is also true when hard news 

use was tested as an intermediate variable.   

While finding such correlations is valuable for research in this area, correlation 

studies do not always test for interactions between or among variables.  Network 

heterogeneity, in this case, may mean something entirely different to those heavily 

involved in church groups than those involved in work groups.  Such scholars also 

assume a cause-effect relationship based on theory and prior survey literature, but rarely 

test for the existence of significant two-way relationships between the variables.  This 

methodological weakness is somewhat compensated for in studies that use the O-S-O-R 

model or its variations, such as those proposed by Scheufele et al. (2004), and approach 

the intermediary variables as endogenous rather than fully independent from one another.  

Brossard and Nisbet (2006) used participant demographics as the only true independent 

variables.  Those variables categorized as orientations, stimuli, and response were all 

classified as some type of endogenous variable, allowing for them to be both affective 
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and affected, and were of primary interest to their study.  The argument for including 

ideology and religious views as the first step in a particular research model, and what 

constitutes as an intermediate orientation, is detailed by Nisbet (2005):  

For example, demographics and religion likely shape an individual’s position on 
abortion, and the abortion schema in turn helps individuals assess and categorize 
the relevancy of the stem cell issue and formulate an opinion.  Schema therefore 
serve as “principles of mediating inference” (Sniderman et al., 1991), partially 
intervening between the core value predisposition of religious belief and an 
individuals opinions about stem cell research. (p. 99)   
 
Theoretically, this model construction is consistent with the prior literature.  

However, a more serious difficulty arises when behaviors, such as media use, are 

included as endogenous variables.  Nisbet et al. (2002) operationalized types of media 

use, as well as types of science knowledge, as endogenous variables and measured their 

effects on perceptions of science.  The linear nature of their study, however, does not 

suggest that knowledge of science influences either general or science-specific media use 

when, in reality, it seems that both knowledge of and interest in science would work to 

increase the likelihood that one would expose themselves more often to science media. 

Conclusions, Hypotheses, and Research Questions 

 The current review of literature assesses the complex relationships among 

religion, media use, and attitudes toward science.  In doing so, some broad suggestions 

appear for conducting future research into this area when the resources are available.  

Survey research has certainly dominated as the methodology of choice with respect to 

these relationships.  A primary advantage of conducting survey research is the ability for 

researchers to test relationships among multiple variables and the potential to generalized 

the study’s results (Reinard, 2007).  However, a number of researchers have become 

critical of this methodology for its inability to provide in-depth analysis of the 
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relationships.  Beasley and Shanahan (2005) remark that studying the media use 

component would be greatly aided by more content-specific analysis.  Brewer and Ley 

(2010) limited their study to a specific type of media use, namely science-themed 

entertainment television, and found notable effects.  Others have used experimental 

methods to compensate for the weaknesses in survey research (Sturgis, Brunton-Smith, & 

Fife-Schaw, 2010; Stewart, Dickerson, & Hotchkiss, 2009; Cobb, 2005).   

Highly detailed analyses such as these yield great insight into the phenomenon, 

but do so by sacrificing some external validity.  Unfortunately, those survey 

organizations that do produce nationally generalizable results seldom provide a detailed 

list of media use habit variables.  The 2006 and 2008 General Social Survey (GSS) 

included a valuable module to studying knowledge of and attitude toward science.  Media 

use variables were limited to simple frequency reports, and religion was demographic in 

nature.  Surveys like the GSS are the product of the discipline of sociology, and thus their 

applicability for use in mass media and communication studies is limited but still useful.  

While this is not a critique of how national survey instruments are constructed or of the 

work of those researchers who use them, it is a suggestion that research begin to move 

toward more customizable methodologies when common trends are noticed among the 

national data.  Therefore, the following hypotheses take into account the limited selection 

of variables included in GSS waves, and may differ slightly from precedents established 

by past studies. 

Prior research does indicate the existence of some interesting relationships 

concerning the media and its effects on opinion formation about science.  While some 

studies tested the media in general, others compared the effects of different media types.  
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First, they discovered that while television viewing results in less science-specific 

knowledge, it also led viewers to have more positive attitudes toward science (see 

Beasley & Shanahan, 2005).  The model constructed by Brewer and Ley (2010) found 

significant positive correlations between television viewing and both reservations about 

science and a greater belief in science’s promises for the future.  While the media do 

seem to have some noticeable effects on attitudes toward science, another common 

conclusion in the literature is that television use in particular leads heavier viewers to use 

heuristic processing when dealing with complex issues.  Psychologically, these viewers 

tend to adopt perspectives about such issues consistent with those presented by the media 

source they are exposed to the most often.  The alternative to heuristic processing is 

systematic processing.  Beasley and Shanahan (2005) argue that newspaper use requires 

greater systematic processing skills, and consequently, few studies have found significant 

effects of newspaper use on attitudes toward science.  The framing process as been seen 

as the most affective element of all media types at influencing attitude (Nisbet, Brossard, 

& Kroepsch, 2003; Stewart, Dickerson, & Hotchkiss, 2009; Cobb, 2005).  Therefore, the 

first hypothesis to be tested is that newspaper use is positively related to science 

knowledge.  Because the relationship between television use and science knowledge is 

less definite in the prior literature, this analysis will also seek to answer the question, 

what is the nature of the relationship between television use and science knowledge?  

Seemingly opposite relationships have been discovered with respect to attitudes toward 

science.  Therefore, the second hypothesis predicts that television use will have a positive 

relationship with opinions about science.  The second research question, then, aims to 
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explore the nature of the relationship between newspaper use and attitudes toward 

science.   

While frame research has found significant effects of certain media frames upon 

attitudes toward science, others have argued that attitudinal effects of the media are short-

term and weak compared to the influence of values and ideological predispositions (see 

Beasley & Shanahan, 2005).  Religion has been an obvious variable of interest to 

researchers concerned about attitudes toward science.  Among those studies that used 

religion variables in their analyses, those measures were some of the most consistently 

significant predictors of attitude.  However, there are few studies that test the direct 

relationship between religion measures and knowledge, and this relationship deserves 

further exploration. 

As has been briefly discussed, measuring religion in survey research can be 

difficult.  While religiosity is often measured by asking respondents to indicate how 

dedicated they are to a particular religion, others simply as how religious a respondent 

feels.  Religious activity, on the other hand, is an entirely different measure, which is 

often seen in surveys that ask respondents to record their frequency of attending religious 

services or engaging in religious activities, such as prayer.  Research into the differences 

between religiosity and religious activity and their effects upon attitudes and science 

knowledge is sparse.  It is also uncertain as to whether researchers can combine the two 

measures into a single religiosity index.  Hosseini (2008) argues that religion is not 

merely an activity, nor is it only a mindset.  Thus, both action and thought are important 

to statistical analysis.  The third hypothesis to be tested predicts that religiosity has a 

negative relationship with attitudes toward science.  The fourth is similar and predicts 
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that religious activity will have a negative relationship with attitudes toward science.  

Similarly, because the research into the religion-knowledge relationship is lacking, a third 

research question will be analyzed:  what is the nature of the relationships among 

religiosity, religious activity, and science knowledge? 

Once the direct effects of media use and religion upon attitudes toward and 

knowledge of science have been established, there will be an analysis of how media use 

interacts with religion to predict attitudes and knowledge of science.  Some have shown 

that knowledge serves to moderate attitudes toward science across levels of religiosity, 

with those least committed to religion seeing the greatest attitude change as knowledge 

increased (see Brossard et al., 2009; Nisbet, 2005).  The most highly religious 

individuals, however, were unchanged.  Thus, if science communicators seek to inform 

an audience about science through the media, testing the media’s affectability upon the 

religious audience is of upmost importance to researchers.  Rather than predicting the 

effects the interaction between religion measures and media use will have upon science 

knowledge and attitude, the fourth research questions asks, what the nature of this 

complex relationship between religion, media use, and attitudes toward science and 

science knowledge?  To fill a final gap in the current literature, each of the hypotheses 

and questions will be analyzed for their differences over time.  Data from both the 2006 

and 2008 GSS waves were available for analysis, and thus prove rather valuable for 

conducting an elementary trend analysis.  The final research question, how do these 

relationships differ over time, will be a consistent overall focus of this study.



25 

 
 
 

CHAPTER TWO 
 

Methodology 
 

 
In accordance with previous research, data for this study were gathered from a 

nationally representative survey instrument.  The GSS has existed in some form since 

1972 and has undergone extensive changes since that time, including the use of various 

sampling techniques (National Data Program, 2009).  The survey is supported by the 

National Science Foundation and is conducted every other year as a project of the 

National Opinion Research Center (NORC), located at the University of Chicago.  From 

1977 through 2008, the GSS was conducted using full probability sampling techniques.  

These include the use of block quotas for sex, age, and employment status as well as a 

sub-sampling technique introduced in 2004 to address and minimize non-response error.   

 The introduction to the full GSS report published in 2008 states that one of the 

primary goals of the survey is to provide researchers with data able to be utilized in trend 

studies as well as cross-sectional research.  The NORC has been careful to maintain 

consistent questions wording throughout the years to accomplish this objective.  Thus, the 

question, “To what extent do you consider yourself a religious person,” is asked in the 

same way on each survey wave in which it is included.  In 1994, the GSS began the 

inclusion of subject-specific modules in addition to its basic measurements.  One of the 

modules included in both the 2006 and 2008 surveys focused on attitudes toward and 

knowledge of science.  Additionally, each survey includes demographic measures, such 

as age, gender, and income, as well as more detailed measures of respondents’ religiosity 
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and religious participation. With respect to claims of external validity, a concept 

important for national survey databases, the GSS reported a net sampling of 4510 in 2006 

and 2023 in 2008.  Response rates were 71.2 percent and 70.4 percent, respectively.  

Finally, due to the measures taken to ensure randomized sampling, the samples obtained 

in each survey are independent.  The science modules included in 2006 and 2008 are of 

particular interest for the present research.  The two corresponding datasets were 

downloaded into the SPSS statistics package for analysis.   

Variables 

Measuring Religion 

Past researchers have done well to establish precedent for some specific variables 

used in survey studies about the media, religion, and science.  As was previously 

indicated, researchers have frequently divided the definition of a respondent’s religious 

identity into two categories: levels of religiosity and frequency of religious activity.  

Probably one of the simplest measurements constructed was that used by Armfield and 

Holbert (2003), who combined the frequency of respondents’ attending of religious 

services with one item about perceived strength of religious belief.  Brossard et al. (2009) 

operationalized religiosity along a 10-point scale, which asked survey respondents to 

declare how much guidance they received from religion each day.  Pardo and Calvo 

(2008) created two variables.  Religion was assessed as a combined measure including 

what religion a respondent belonged to and whether a respondent was religious or not.  

The second measure, religiosity, combined four items to assess the frequency of one’s 

religious activity.  Nisbet (2005) included only evangelical Protestants and Catholics in 

his analysis, and together the two made up a total of 83.3 percent of the total sample.  He 
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also included a six-point scale measuring church attendance and a two-item religiosity 

index measure that focused on doctrinal commitments.  Nisbet’s (2005) work follows 

closely behind the model presented by Scheufele et al. (2004), whereby increased church 

participation is related with an increased likelihood of joining and being influenced by 

religious-based discussion groups (see also Scheufele et al., 2004).  Using the available 

data, Liu and Priest (2009) used a single measure of how often respondents attended 

religious services.  Finally, Ellison and Musick (1995) were able to use a variety of 

customized questions to pin down respondents’ theological beliefs, and Nielsen et al. 

(2009) composed a religiosity index of personality factors to reveal individuals’ 

tendencies to describe their affiliations as literalist or mythological.   

The GSS has done well to include a variety of variables for tracking respondents’ 

religious commitments, and many of these have been available on each survey wave.  In 

keeping with the trend of separating perceived religiosity from religious activity, two 

indices were created.  Specific question wording for each of the variables for this study 

can be found in the Appendix.  The first index, called religiosity for the purposes of this 

study, aims to assess respondents’ self-perceived strength of religious and spiritual 

commitment.  Religiosity consists of three items (α = .756 in 2006; α = .770 in 2008).  

The second index, called religious activity, consists of two items, and measures the how 

often respondents take part in religious activities (α = .816 in 2006; α = .766 in 2008).  

Combined scales run from 1-12 for religiosity and 1-18 for religious activity.  In order to 

better understand how groups of religious individuals are influential in determining 

opinions about science and science knowledge, and to fulfill the assumptions of the 
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statistical analysis techniques to be mentioned, these variables were collapsed into 

groupings of high, moderate, and low levels of each variable (see Brossard et al., 2009). 

Media Use Habits 

 Although researchers vary in how they measure the constructs of religiosity and 

religious activity, and their measurements generally depend on the instruments available, 

the theory behind their decisions is generally analogous.  On the other hand, media use 

has been operationalized across a number of different factors.  For example, Bauer (2005) 

used a rather obscure, open-ended measure from the 1996-1999 Eurobarometer surveys 

asking respondents to list the specific newspapers they read and how often they read 

them.  A number of studies have addressed the affective nature of news frames, 

especially in print media (Nisbet, Brossard, & Kroepsch, 2003; Steward, Dickerson, & 

Hotchkiss, 2009; Cobb, 2005).  Some precedent has been set for utilizing variables 

testing for self-perceived attention to issues via the media (Brossard & Nisbet, 2006).  

Focusing intently on the effects of education upon knowledge, Bonfadelli (2005) inquired 

as to whether subjects had read or heard about a particular topic in the news media.  In 

this case, while media use was implied by the measures, the construct being measured 

can more accurately be called awareness.  Regardless, there is an assumption that media 

use may cause awareness and subsequently influence knowledge of a particular topic.  

Beasley and Shanahan (2005) used established scales to assess respondents’ attention to 

science and political news in newspapers and on television, as well as attention to 

entertainment television.  The use of science-themed entertainment has also been used as 

a variable and compared with the effects of newspaper and television news use (Brewer 

& Ley, 2010).  Brewer and Ley’s work is of particular interest to this study, as the 
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researchers’ variables specifically measured the frequency of media use, or how often 

one uses a particular medium.  Nisbet et al. (2002) also found significant relationships by 

using frequency measures for general television, science television, newspaper, and 

science magazine use.  

The 2006 and 2008 GSS include such frequency of use measures for both 

television and newspaper use.  While the 2006 wave included two frequency measures 

for Internet use, these were left off of the later instrument.  Television use is measured 

along an interval-level scale, coded accordingly from 0-24 hours.  Table 1 shows how the 

television use variable was analyzed and recoded based on its quartiles to reflect low 

television use (1), moderate television use (2), moderately high television use (3), and 

high television use (4).  Newspaper use is operationalized as an ordinal-level categorical  

Table 1 
Hours per Day Watching Television 

 2006 2008 
Hours per Day Frequency Cumulative % Frequency Cumulative % 
0-1 501 25.2 360 27.2 
2 577 54.3 354 53.9 
3-4 563 82.6 399 84.1 
5-24 346 100.0 211 100.0 
 

variable from the most frequent, every day (1), through the least frequent, never (5).  

While both instruments do ask a few questions concerning specific media use habits as 

they relate to science, they are not as applicable as those used in previous research.  None 

of the GSS variables actually measure how much attention individuals pay to science in 

the media, and are of little use to the present study.  The two frequency items measuring 

newspaper and television use frequency make up the second pair of independent variables 

for analysis. 
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Measuring Science 

 Science knowledge is a significant predictor of attitudes toward science (Sturgis 

& Allum, 2004).  However, measuring knowledge and attitudes has tended to differ 

across researchers and studies, and depends highly upon the data available for analysis.  

The ways in which both of these concepts have been operationalized have also drawn 

criticism.  This section will first assess measurements of science knowledge and then 

discuss attitudes toward science.  

Knowledge of science.  Sturgis and Allum (2004) used what has become known as 

the “‘Oxford’ scale of scientific knowledge,” which brings together ten items to test basic 

“textbook” knowledge of science (p. 62).  These items are considered to test general, 

factual knowledge of science, and range from questions about the nature of DNA and the 

orbital direction of the moon, to items about the proper use of drugs or genetic illnesses.  

All of the items except for one were asked in a true-false pattern.  Sturgis and Allum 

(2004) recoded the items in their scale to reflect the correct or incorrect nature of 

respondents’ answers (α = .68).  According to the researchers, this measurement scheme 

was originally developed and advanced by Durant, Evans, and Thomas (1989) and has 

transitioned well into more contemporary survey research.  

Bonfadelli (2005) used questions specifically formulated to test respondents’ 

knowledge of biotechnology.  Again, the researcher’s methodology follows the Oxford 

method mentioned above, and he created an index based on the correct and incorrect 

answers given to nine true-false questions.  As a note, individuals who answered, don’t 

know, were coded similarly to those who answered incorrectly.  Priest (2001) also 

measured biotechnology knowledge along an index of increasingly difficult true-false 
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items accessed from earlier studies.  The knowledge index included in Pardo and Calvo’s 

(2008) study consisted of 22 items that tracked knowledge of biology, biotechnology, and 

related environmental issues.  The researchers again recoded scores into correct and 

incorrect answers before summing and creating their scale (α = .81).  The inter-item 

reliability is strong especially considering that it is an average of the data collected from 

different studies across countries. 

Therefore, measuring science knowledge seems rather straightforward and has 

had little variation across studies.  It is worth noting that at least one set of researchers 

has questioned the viability of using textbook knowledge alone to measure knowledge 

levels in empirical discussions about knowledge-attitude relationships (Sturgis, Brunton-

Smith, & Fife-Schaw, 2010).  This methodological critique is extremely valid for 

assessing these relationships in the future, especially among those who conduct studies 

about the media’s role in influencing the relationships.  However, the present study 

utilizes a knowledge index compiled similarly to those studies previously mentioned.  For 

this index, ten items with two possible answers per question were available, and each 

item asked respondents to indicate knowledge about a different scientific topic.  Topics 

ranged from the nature of the Earth’s core and the uses of antibiotics to radioactivity, 

lasers and electrons, among others.  Two items listed could be understood less as 

questions about science knowledge and more about individual belief systems.  These 

items asked about human evolution and the Big Bang as a theory of Earth’s creation.  

However, inter-item reliability was at its strongest when these items were included in the 

index (α = .931 in 2006; α = .951 in 2008).  Each item was recoded so that correct 

answers received a value of 1, while incorrect answers and don’t know responses received 
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a value of 0.  For the purposes of the present study, science knowledge is defined as 

factual knowledge of scientific principles.    

Attitude toward science.  When discussed relative to measuring science 

knowledge, attitude toward science is more difficult to conclusively operationalize.  This 

is especially true of studies that focus on a specific application of science and technology, 

such as nanotechnology (Cobb, 2005), biotechnology (Beasley & Shanahan, 2005; Priest, 

2001), and stem cell research (Nielsen, Williams, & Randolph-Seng, 2009; Pardo & 

Calvo, 2008).  Again, when dealing with a specific scientific application, researchers 

have had more freedom to ask respondents whether or not they support the technology.  

For example, Nisbet (2005) used one dependent measure, which provided respondents’ 

answers to the question, “On the whole, how much do you favor or oppose medical 

research that uses stem cells from human embryos” (p. 100).  Beasley and Shanahan 

(2005) also included a variable to this effect within their four-item attitude index about 

biotechnology.  All of the other items from this index measured respondents’ perceptions 

of the risks of biotechnology, and thus the definition of attitude in their study is closely 

linked to this belief in the existence of risk.   

Priest (2001) also utilized a favor-oppose variable for her study of biotechnology 

and discovered that trust in different institutions played a key role in predicting these 

attitudes.  Her findings indicate that while trust in a single institution, such as the media 

or the government, was not a significant predictor of the dependent variables, an 

aggregate measure of trust, used as a dependent measure in Beasley and Shanahan’s 

(2005) study, was significant.  Priest measured trust based on a series of questions asking 

respondents whether they thought an institution was “‘doing a good job’ for society” (p. 
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101).  Although used as independent predictor variables, measures of trust, if they are 

present, could be used as dependent measures as well.  In fact, Cobb (2005) also 

measured trust in scientists as a dependent variable, rather than trust in the institution of 

science, as well as some more psychologically informed variables.   

Probably the most common way researchers have operationalized attitude toward 

science is by allowing respondents to agree or disagree with various statements regarding 

science.  For example, an earlier version of the GSS incorporated four statements such as 

these, including, “One trouble with science is that it makes our way of life change too 

fast” (Ellison & Musick, 1995, p. 249).  This particular question, taken from the 1988 

survey, has been integrated into the 2006 and 2008 science modules in a slightly different 

form.  Ellison and Musick used three other questions similar to the one above, each 

dealing with the effects of science in general upon society.  Again, it could be said that 

questions such as these continue in line with other operationalizations of science attitude 

that force respondents to give their opinions about whether science is good or bad for 

society.  Sturgis and Allum (2004) also took advantage of questions from the GSS. 

Again, four statements were used relating science to society, and results were coded 

along a five-point Likert index from strongly disagree to strongly agree.  

In recent years, the politics of science and support for science has been 

questioned.  The simple fact that an individual’s trust in local and state governments 

might predict attitudes toward science is grounds for discussing politics and the 

implications of government action with respect to scientific endeavors (Beasley & 

Shanahan, 2005; Priest, 2001).  Thus, more updated versions of the GSS and other survey 

instruments have included items, such as whether respondents think science and its 
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applications should be supported by government funding.  Nielsen, Williams, and 

Randolph-Seng (2009) constructed their own instrument, which divided attitudes toward 

stem cell research into three categories:  moral concerns, ethical concerns, and 

institutional funding of the research.  All together, their questionnaire consisted of 26 

questions.  By way of example, some of the items included statements such as, “The 

government should fund stem cell research,” which is similar to an item used in the 

science subsection of the GSS in 2006 and 2008.  While items dealing with government 

funding do deal with individual attitudes toward science, they do so with a caveat.  Steel, 

Lach, and Satayl (2006) also used an instrument that has not been reflected in other 

studies presented here.   

A difficulty that arises when measuring attitudes toward science in general is that 

many of the items used in national survey research do not meet standards of inter-item 

reliability, mainly α ≥ .7, when combined into an index.  If items are not indexed, the 

chances that researchers are measuring exactly the construct of choice are very low.  

Sturgis and Allum (2004) addressed this very phenomenon.  Indeed, when a four-item 

index was constructed, inter-item reliability was low (α = .53) (p. 62).  However, the 

researchers conducted a factor analysis to show that the data would work well when 

combined into an index (p. 70).  The five potential variables for analysis from the present 

GSS waves were poorly related when tested for inter-item reliability (α = .517 in 2006; α 

= .524 in 2008) even though they proved to be highly correlated (see Table 2 and Table 

3).  A confirmatory factor analysis using varimax loading was conducted for the data, 

however a combination of the items that met the recommended internal consistency of  
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α = .7 was not achieved.  Therefore, constructing an index to measure attitudes toward 

science is unwise.  This decision seems to be in line with prior research conducted, 

 

Table 3 
Correlation Matrix for Attitude toward Science Variables (2008) 

Source NEXTGEN TOOFAST ADVFRONT CONSCI SCIBNFTS 
NEXTGEN 1.000 .114** .365*** .216*** .224*** 

TOOFAST .114** 1.000 .204*** .134*** .151*** 

ADVFRONT .365*** .204*** 1.000 .270*** .133*** 

CONSCI .216*** .134*** .270*** 1.000*** .144*** 

SCIBNFTS .224*** .151*** .133*** .144*** 1.000 

* p < .05.  **p < .01.  ***p < .001. 
Note. The variable TOOFAST was recoded in reverse to match the directionality of the other items. 
 

whose researchers have had considerable difficulty in creating indices of attitudinal 

variables unless the data were customized for the particular study.  The index measuring 

science knowledge as well as the five individual items for attitude toward science will be 

utilized as the six dependent variables for analysis.  Because it would be statistically 

Table 2 
Correlation Matrix for Attitude toward Science Variables (2006) 

Variable NEXTGEN TOOFAST ADVFRONT CONSCI SCIBNFTS 
NEXTGEN 1.000 .081** .242*** .145*** .098*** 

TOOFAST .081** 1.000 .180*** .183*** .206*** 

ADVFRONT .242*** .180*** 1.000 .264*** .213*** 

CONSCI .145*** .183*** .264*** 1.000*** .199*** 

SCIBNFTS .098*** .206*** .213*** .199*** 1.000 

* p < .05.  **p < .01.  ***p < .001. 
Note. The variable TOOFAST was recoded in reverse to match the directionality of the other items. 
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unwise to combine the items into a single index, this study will allow for a greater 

understanding of the specific kinds of opinions supported by different groups of 

individuals.  

Analysis 

The first set of hypotheses and research questions deals with the relationships 

between media use frequency variables and both attitudes toward science and knowledge 

of science.  In order to address these, bivariate correlations were conducted to establish 

the significance of these relationships as well as their directionality.  Similarly, the 

second set of research questions and hypotheses, in which religion and religious activity 

are substituted for television and newspaper use, will be also addressed through the use of 

correlations.  Correlations, however, do not assume a causal relationship among the 

variables (Wrench, Thomas-Maddox, Richmond, & McCroskey, 2008).   

Of primary interest to this study, however, are the interaction effects of religion 

and media use upon opinions and knowledge of science.  In order to provide a detailed 

answer to this research question, a series of multivariate analyses of variance 

(MANOVA) were conducted with the interactions between religion and media use 

measures as independent predictors of the science attitude and knowledge dependent 

variables.  MANOVA is the most correct procedure for the current data due to the fact 

that six dependent variables will be under analysis.  The MANOVA procedure in SPSS 

also conducts univariate analyses of variance (ANOVA) for each dependent variable, 

which allows for greater analysis of their particularly affective interaction terms.   

The final research question seeks to address how the relationships tested differ, if 

at all, over time.  Therefore, although a specific statistical procedure was not conducted 
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to compare any of these analyses, the following chapters will be formatted in such a way 

that simple comparisons between the 2006 and 2008 data sets can be made.  In addition 

to the statistics generated by the MANOVA and ANOVA tests, comparisons will also be 

made between correlations and descriptive statistics.
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CHAPTER THREE 
 

Results 

The analyses conducted upon science attitude and knowledge revealed many 

significant relationships among the main effects and their interaction terms.  First, it is 

helpful to note and compare the descriptive statistics from each survey wave as a way of 

developing a framework for understanding the results (see Table 4).  A number of 

differences should first be noted.  Without the use of independent sample t tests, it would 

appear that respondents in 2008 espoused lower levels of religiosity, a stronger belief that 

science does not make life change too fast, and demonstrate greater factual science 

knowledge.  The other values are closely related across the two years of data collection.   

Table 4 
Descriptive Statistics 

 Years 
 2006 2008 
Source Na M SD Nb M SD 
Independent       

Religiosity 2951 1.38 .536 1834 1.99 .631 
Activity 2976 1.6 .741 2002 1.58 .716 
TV 1987 2.38 1.043 1324 2.35 1.044 
Newspaper 2728 2.49 1.418 1329 2.56 1.435 

Dependent       
NEXTGEN 1829 1.68 .649 1460 1.73 .653 
TOOFAST 1811 2.47 .78 2023 1.99 1.593 
ADVFRONT 1806 1.79 .645 1432 1.88 .618 
SCIBNFTS 1741 1.34 .61 1391 1.38 .67 
CONSCI 1890 1.65 .614 1301 1.66 .586 
Knowledge 4510 2.46 3.56 2023 4.31 3.254 

aValid sample size listwise in 2006 was 805. 
bValid samples size listwise in 2008 was 538.
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Predicting the Relationship between Media Use and Science 

The first section of hypotheses and research questions seeks to determine the non-

causal relationships between media use and opinions and knowledge of science.  Table 5 

and Table 6 list the significant correlation values among the variables for 2006 and 2008, 

respectively.  The first hypothesis predicts that television use would have a positive 

relationship with attitudes toward science.  Across all dependent variables in 2006, the 

correlations indicate that there is no support for this hypothesis.  Among the five science 

attitude variables, three of the correlations with television use were significant, one 

approached significance, and one was not significant.  Practically speaking, individuals 

who used more television were likely to believe that science makes our way of life 

change too fast (r = .092, p = .006), that the risks of science outweigh its benefits  

(r = .133, p = .000), and they have less confidence in science as an institution (r = .131,  

p = .000).  Additionally, it would seem that frequent television users also believed that 

science should not be supported by the federal government (r = .064, p = .054).  Similar 

results were found for the 2008 data.  These correlations indicated that the most frequent 

television users believe science makes life change too fast (r = .063, p = .022) and that 

the risks of science outweigh its benefits (r = .096, p = .001).  The positive correlation 

coefficient is the result of more positive science attitudes being coded uniformly as 1.  

These highly significant results seem to indicate that, with respect to both general 

television use and science as an institution, more television use actually leads to more 

negative attitude toward science.  However, they also indicate that these relationships 

may be changing over time.  



 

Table 5 
Correlations for 2006 Religion, Media Use, and Science Variables 

Source 
Sig. 

Religiosity Activity TV Newspaper Knowledge NEXTGEN TOOFAST ADVFRNT SCIBNFTS CONSCI 

Religiosity 
 

 -.369*** 
.000 

-.042† 
.065 

.059** 

.009 
.057** 
.002 

 
-.065** 
.006 

-.096*** 
.000 

 -.071** 
.002 

Activity 
 

  -.083*** 
.000 

-.040†

.074 
-.059** 
.001 

 
.054* 
.021 

.115*** 

.000 
.066** 
.006 

.117*** 

.000 
TV 
 

 
 

 
 .051* 

.024 
 

 
.092** 
.006 

.064†

.054 
.133*** 
.000 

.131*** 

.000 
Newspaper 
 

 
 

  
 

 -.036† 
.062 

.056† 

.089 
 

.093** 

.005 
.109** 
.001 

.078* 

.018 
Knowledge 
 

     -.048* 
.041 

-.192*** 
.000 

-.153*** 
.000 

-.140*** 
.000 

-.179*** 
.000 

NEXTGEN 
 

   
   .087*** 

.000 
.244*** 
.000 

.105*** 

.000 
.152*** 
.000 

TOOFAST 
 

  
 

 
 

   .175*** 
.000 

.209*** 

.000 
.185*** 
.000 

ADVFRNT 
 

        .216*** 
.000 

.272*** 

.000 
SCIBNFTS 
 

          .198*** 
.000 

CONSCI 
 

 
 

         

*p < .05. **p < .01. ***p < .001. 
†p approaches significance. 
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Table 6 

Correlations for 2008 Religion, Media Use, and Science Variables 
Source 
Sig. 

Religiosity Activity TV Newspaper Knowledge NEXTGEN TOOFAST ADVFRNT SCIBNFTS CONSCI 

Religiosity 
 

 -.527*** 
.000 

 
 

.138*** 

.000 
-.077** 
.005 

 -.062* 
.026 

 
-.090** 
.002 

Activity   -.075** 
.007 

-.091** 
.001 

-.092*** 
.000 

.053* 

.043 
 

.048† 

.070 
 

.102*** 

.000 
TV 
 

    -.220*** 
.000 

 
.063* 
.022 

 
.096** 
.001 

 

Newspaper 
 

 
   -.076** 

.006 
.060* 
.030 

.070* 

.011 
.053† 
.061 

.060* 

.035 
 

Knowledge 
 

   
 

 -.149*** 
.000 

.458*** 

.000 
-.222*** 
.000 

-.218*** 
.000 

-.100*** 
.000 

NEXTGEN 
 

 
  

   .068** 
.009 

.334*** 

.000 
.209*** 
.000 

.217*** 

.000 
TOOFAST 
 

 
 

     .115*** 
.000 

.125*** 

.000 
 

ADVFRNT 
 

  
 

     .135*** 
.000 

.250*** 

.000 
SCIBNFTS 
 

  
       .154*** 

.000 
CONSCI 
 

   
 

  
 

   

*p < .05. **p < .01. ***p < .001. 
†p approaches significance. 
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The second hypothesis predicts that newspaper use will have a positive 

relationship with science knowledge.  The data suggest that this hypothesis is partially 

confirmed.  In 2006, the relationship between newspaper use and science knowledge 

approached but did not achieve significance (r = -.036, p = .062).  Again, the coding of 

the most frequent newspaper users as 1 results in a negative coefficient.  This coefficient 

indicates that if the data were significant, the hypothesis would be accepted for the 2006 

data.  In 2008, the correlation is much more highly significant (r = -.076, p = .006) and 

shows that a positive relationship does exist between newspaper use and science 

knowledge.   

 Research questions then seek to analyze the relationships between television use 

and science knowledge and between newspaper use and science attitudes.  Data from 

2006 indicate that no significant relationship exists between television use and science 

knowledge (r = -.034, p = .128).  In 2008, the relationship was highly significant and 

negative (r = -.22, p = .000), showing that respondents who watched television the most 

often tended to score lower on the factual science knowledge scale.  There does seem, 

therefore, to be a significant change in this relationship between the two years.  

Newspaper use had a number of significant relationships with attitudinal measures as 

well. In 2006, frequent newspaper use was significantly related to the belief that science 

should receive government funding (r = .093, p = .005), that the benefits outweigh the 

risks (r = .109, p = .001), and greater levels of confidence in science (r = .078, p = .018).  

In 2008, the benefits-risks relationship remained significant (r = .06, p = .035), and the 

other two previously mentioned measures became non-significant.  Most interestingly, 

frequent newspaper use was positively related to the beliefs that science gives more 
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opportunities to the next generation (r = .06, p = .03) and that it makes life change too 

fast (r = .07, p = .011).  These results indicate that while television use may potentially 

lead to lower levels of science knowledge, newspaper use may lead to more positive 

attitudes directed toward science.  Making causal statements, however, depends on 

theoretical schema and prior research, which will be addressed in the following chapter.   

Predicting the Relationships between Religion and Science 

 The second set of hypotheses and research questions seeks to determine the 

relationships between the two media use variables and opinions and knowledge of 

science.  The first hypothesis predicts that religiosity has a negative relationship with 

attitudes toward science.  This hypothesis was accepted for three of the five attitude 

measures in both 2006 and 2008.  Following the patterns established by media use, the 

significant relationships varied across the years.  In 2006, the most religious respondents 

were likely to believe science changes life too fast (r = -.065, p = .006), believe science 

should not be funded by the government (r = -.096, p = .000), and hold lower levels of 

confidence in science than their less religious counterparts.  In 2008, highly religious 

respondents tended to disagree with the statements that science gives greater 

opportunities to the next generation (r = -.077, p = .005), that science should be supported 

by the government (r = -.062, p = .005), and they also held low confidence levels  

(r = .09, p = .002).  The belief that science makes one’s way of life change too fast waned 

in significance (p = .197).  Similar trends were noticed when analyzing religious activity.  

In 2006, frequent activity was related to the belief that science makes life change too fast 

(r = .054, p = .021), science should be not funded by the government (r = .115, p = .000), 

its risks outweigh its benefits (r = .066, p = .006), as well as lower confidence levels  
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(r = .117, p = .000).  In 2008, only two relationships were significant, and those were that 

science does not give opportunities (r = .053, p = .043) and a low level of confidence in 

science (r = .102, p = .000).  Therefore, for those attitude variables that were significantly 

related to religious activity, this fourth hypothesis is confirmed.  It is, however, rejected 

for those in which significant relationships were not detected. 

 The accompanying research question seeks to determine the nature of the 

relationships between both measures of religion and science knowledge, a phenomenon 

not discussed in the prior research.  In both 2006 and 2008, both religiosity (r = .057,  

p = .002 in 2006; r = .138, p = .000 in 2008) and religious activity (r = -.059,  

p = .001 in 2006; r = -.092, p = .000 in 2008) had highly significant negative 

relationships with science knowledge.  While the relationship between religion and 

science attitudes seems to be dependent on the particular item phrasing, the relationship 

with science knowledge is consistently negative across the years.   

The Effects of the Interactions between Media Use and Religion 

 MANOVAs were conducted to determine how the interactions of religion and 

media use variables predicted opinions and knowledge of science.  The religion, activity, 

and television scales have been compressed to reflect one of the primary assumptions for 

conduction MANOVA, which tests for differences in mean values of multiple dependent 

variables for independent variables whose data are more categorical than continuous 

(Wrench et al., 2008).  In such cases, MANOVA can be used in place of multiple 

univariate ANOVAs to help minimize Type I error.  In 2006 MANOVA was significant 

for the main effects of religious activity (Λ = .969, F(12, 1520) = 1.994, p = .022, partial 

η2 = .015) and television use (Λ = .962, F(18, 2150) = 1.66, p = .04, partial η2 = .013).  In 
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2008, activity was slightly more significant than in 2006 (Λ = .942, F(12, 976) = 2.485,  

p = .003, partial η2 = .030) as was religiosity (Λ = .958, F(18, 1380) = 2.260, p = .002,  

partial η2 = .021).  Television use also remained significant (Λ = .921, F(12, 976) = 

1.718, p = .047, partial η2 = .027).  None of the interaction relationships achieved 

significance in the multivariate model.  

 The follow-up ANOVA tests revealed more significant results as each dependent 

variable was tested for effects.  Table 7 lists the relationships that achieved significance 

in ANOVA tests as well as those that approached significance (p < .1).  Across both 

years, each main effect showed significant relationships with both attitude and knowledge 

measures.  To properly address the final research questions, however, the interaction 

terms become the most important.  In total, five interactions are significant predictors of 

either attitude or knowledge.  In 2006, only two interactions, religiosity and television use 

predicting knowledge (F(6, 765) = 2.134, p = .048) and religious activity and television 

predicting confidence levels (F(6, 765) = 2.12, p = .049) were found to have significance.  

Additionally, three interactions from 2008, religiosity and television use predicting 

confidence levels (F(6, 493) = 3.257, p = .004), activity and television use predicting 

attitudes toward science making life change too fast (F(6, 493) = 2.335,  

p = .034), and activity and newspaper use predicting attitudes toward science’s ability to 

give more opportunities to the next generation (F(8, 493) = 2.003, p = .044) were 

significant.  Only the 2008 interaction between religiosity and television use that 

predicted confidence levels was show to have a high degree of significance, while the 

other four interactions appeared to just achieve significance (p > .01). 

Each of these interactions deserves further analysis.  Firstly, Tukey HSD post-hoc 
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tests were conducted to compare the mean values of the independent factors contributing 

to the significant interactions.  For the first significant relationship (religiosity and 

television use predicting knowledge), a test of multiple comparisons showed a small 

difference (p = .048) in the mean scores between highly religious (M = 6.1) and 

moderately religious individuals (M = 6.76).  Additionally, the difference between high 

(M = 5.83) and low television use (M = 6.86) approached significance (p = .057).  These 

figures seem to confirm what was previously discovered through variable correlations in 

that highly religious individuals and those who watch television the most possess less 

factual science knowledge on average than their counterparts.  Post-hoc tests for the 

second significant interaction relationship from 2006 (activity and television predicting 

Table 7 
Significant Results for MANOVA Data 

  Years 
  2006 2008 
Source Dependent 

variable 
df F Sig. Partial eta 

squared 
df F Sig. Partial eta 

squared 
Religiosity          
 Knowledge     2 3.623 .027* .014 
Activity          
 NEXTGEN     2 3.056 .048* .012 
 ADVFRNT     2 3.309 .037* .013 
 SCIBNFTS 2 2.413 .09† .006     
 CONSCI 2 3.966 .019* .01 2  4.514 .011* .018 
 Knowledge 2 2.675 .07† .007 2 7.221 .001** .028 
TV          
 SCIBNFTS 3 2.56 .054† .01     
 CONSCI 3 2.269 .079† .009     
 Knowledge 3 2.681 .046* .01 3 9.783 .000*** .056 
Religiosity* 
TV 

         

 CONSCI     6 3.257 .004** .038 
 Knowledge 6 2.134 .048* .016     
Activity*TV          
 TOOFAST     6 2.335 .031* .028 
 CONSCI 6 2.12 .049* .016     
Activity* 
Newspaper 

         

 NEXTGEN     8 2.003 .044* .031 
*p < .05. **p < .01. ***p < .001. 
†p approaches significance. 
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confidence in science) also indicated a highly significant difference (p = .001) between 

frequent activity (M = 1.57) and low frequency of activity (M = 1.8).  In this case, 

television use was clearly separated into two homogeneous subsets.  High (M = 1.74) and 

moderately high use (M = 1.72) were significantly different (p < .25 in all case) from 

moderate and low use (M = 1.55 for both groups). 

 Figure 1 depicts graphically the interaction relationship between religiosity and 

television use with effects upon knowledge. Media use among the highly religious does  

 

little to change knowledge levels, and the highly religious who use television the most 

appear to have slightly higher knowledge levels than either of the other religious groups.  

Those who espouse lower levels of religiosity seem to be the most highly influenced by 

television use, as considerable changes in knowledge exist across the levels of television 

use. In the end, the least religious appear to have lower levels of science knowledge than 

their more religious counterparts.  Figure 2 represents confidence levels in science for the 

interaction between activity and television use, and seems to indicate that all respondents, 

Figure 1.  The interaction of religiosity and television use on science knowledge (2006). 
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regardless of religious commitments, become less confident in science as television use 

increases. Highly active respondents had lower confidence levels throughout until 

moderately active respondents became much less confidence with highly frequent 

television use.  Confidence levels of the lowest television viewers were extremely similar 

across the activity groupings. 

Figure 2.  The interaction of activity and television use on levels of confidence in science 
(2006). 
 

 In 2008, religiosity and television use again interacted, this time to predict 

confidence levels in science.  Post-hoc tests indicate that the differences between the 

three levels of religiosity were not significantly different in confidence levels.  There 
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science as their television use increases.  On the other hand, individuals with the lowest 

religious commitments do not seem to experience much change in their confidence levels 

Figure 3.  The interaction of religiosity and television use on levels of confidence in 
science (2008). 
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interaction effects.  Here we find generally similar attitudes toward the dependent 

variable that remains unchanged as television use increases in frequency.  The least active 

also appear to be the least influenced by increases in television viewing, while the highly 

and moderately active become significantly more negative to science.  Among these 

groups, those who watch television the most often are also the most negative about 

science.  

Figure 4. The interaction of religious activity and television use on the belief that science 
makes one’s way of life change too fast (2008). 
 

 The final interaction to achieve significance was between activity and newspaper 

use as it affected the belief that science creates more opportunities for the next 

generation.  As stand-alone main effects, both newspaper use and activity failed to 

achieve significant differences among their mean values for the dependent variable.  

However, as Table 5 shows the interaction effect is quite significant. The moderately 

active seem to experience the least overall change, while all groups experience what 

could be called a “mainstreaming effect” (see Calzo & Ward, 2009).  Newspaper use also 

0

0.5

1

1.5

2

2.5

3

3.5

4

Low Moderate MH High

E
st

im
at

ed
 M

ar
gi

na
l M

ea
ns

Television Use

High Activity

Moderate Activity

Low Activity



51 
 

 

causes the highly active to become more accepting of science, although it is interesting to 

find that the most accepting are those who read the newspaper once per week (moderate).  

Figure 5.  The interaction of religious activity and newspaper use upon the belief that 
science provides opportunities for the next generation (2008). 
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CHAPTER FOUR 

 
Discussion and Conclusions 

The present study used quantitative methods and a nationally representative 

survey sample to shed light on how the use of mass media influences religious 

individuals’ attitudes toward and knowledge about science.  Social scientists who have 

adopted the causal model known as orientation-stimulus-orientation-response have 

helped shape the methods used to test these complex relationships.  The theory that 

undergirds this modeling indicates that stimuli, such as the mass media, may influence 

how groups of people act or think.  In particular, Scheufele et al. (2004) showed that hard 

news media use played a mediating role in how individuals, who were tested for their 

affiliations in different groups, participated politically.  Additionally, Nisbet et al. (2002) 

found that while media use played a role in determining attitudes toward science, it is still 

uncertain just how other variables might influence an individual’s media use habits.  

Clearly religion is a necessary orientation variable for analysis, as around 84 percent of 

2006 GSS respondents declared a specific religious preference.  Nearly 86 percent 

answered similarly in 2008.  Researchers have found that such orientations tend to be 

more influential over certain outcomes, such as attitudes toward science, than intervening 

variables, such as media use, education, or knowledge (Nisbet, 2005).  This theory 

suggests that religion and other orientations are filters through which information passes 

before an opinion is made.  Thus, although orientations may be extremely influential in 

forming beliefs and leading to action, this influence does stand to be moderated.   
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While the relationship between religion and science has been discussed amongst 

historians (see Noll, 1994; Hankins, 2008) and even by scientists and religious devotees 

who argue for their institutions’ legitimacy, its influence upon American society is far 

from hackneyed.  Recent attempts to balance local, state, and national budgets have 

brought some of science’s most unique achievements back into view, but monetary issues 

threaten to cut back funding for many of these applications, including some potentially 

life-saving stem cell research techniques (Knoepfler, 2011).  If it is true that certain value 

predispositions cause some individuals to react negatively to science, then it is worth 

discussing such influences, especially if they become present at the highest levels of 

government.  Thus, one of the primary goals of this study was to find results that could be 

generalized to the American population and used for theory formation and making broad 

claims about how society operates.   

What Can Media Use Say about Science Knowledge and Opinions? 

 The results indicate that the frequency with which an individual uses media has 

much to say about his or her knowledge of science and attitudes toward it.  Even studied 

independent of specific media content, significant results were found.  Data indicate the 

frequency of media use habits for television (M = 2.38, SD = 1.043 in 2006; M = 2.35,  

SD = 1.044 in 2008) and newspaper (M = 2.49, SD = 1.418 in 2006; M = 2.56,  

SD = 1.435 in 2008) did not differ much between the years.  These figures should be 

interpreted with at least some caution for two primary reasons.  First, research has made 

it obvious that people do not always use different media independent of one another 

(Foeher, 2006).  Foehler found that adolescents tended to multitask with media more 

often than not.  The data indicate that this trend exists for a variety of media including 
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television and reading-based technologies, such as the newspaper.  The average weekly 

television use for research participants in Foehler’s study was 16.34 hours, which closely 

resembles the daily use averages found in this study.  As with Foehler’s data, the media 

use habits of individuals surveyed by the GSS should be understood as part of a larger 

American media environment in which television and newspaper use make up only a 

portion of an individual’s media use.  Secondly, previous research indicates that a variety 

of media use types and measures have been significant predictors of science knowledge 

and attitudes.  Researchers have differentiated among entertainment media (Beasley & 

Shanahan, 2009; Brewer & Ley, 2010), hard news use (Scheufele et al., 2004), and the 

use of media for science purposes (Brossard et al., 2009).  Additionally, others have 

surveyed the effects of framing in news content (Nisbet, Brossard, & Kroepsch, 2003; 

Stewart, Dickerson, & Hotchkiss, 2009; Cobb, 2005) as an alternative to those studies 

that make use of frequency variables.  Each of theses studies has found significance with 

respect to a variety of outcomes, including knowledge and opinions of science.   

     Correlation evidence leads to some interesting conclusions about the nature of 

the media’s relationship with science knowledge.  In 2006, there was some weak support 

showing newspaper use to be positively related to knowledge levels, and in 2008, this 

relationship became highly significant.  In 2008, however, television use was negatively 

related to knowledge.  These results seem to confirm what was found in previous studies 

that support this opposite effect of the different media on science knowledge.  Chaffe and 

Frank (1996) discussed how such a conclusion is not at all surprising, and that newspaper 

use has been a consistently significant predictor of knowledge.  They also argue that 

more recent survey analyses also show greater knowledge effects from television use.  
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However, these effects are noticed among individuals who used the television for the 

specific purpose of gaining such knowledge.  Stamm, Johnson, and Martin (1997) 

addressed this phenomenon and found that neither television exposure nor television 

attention, in this case attention to politics, resulted in greater levels of political 

knowledge.  Their conclusion was simply that television was not doing a good enough 

job covering the particular issue.  For science in particular, at least one study found 

opposite effects for general television use and science television use on different 

knowledge measures (Nisbet et al., 2002).  Although motivation is clearly a significant 

factor in these studies, Beasley and Shanahan (2005) suggest that different media, 

independent of user motivation or intention, are inherently imbedded with certain 

characteristics that relate to users’ knowledge.  Of course, it could also be the case that 

people with lower average science intelligence levels are also those who watch television 

the most often.  Unfortunately, the methods used up until this point cannot give us an 

accurate picture of the causal modeling of this relationship.   

It should not be ignored that the relationship between newspaper use and science 

knowledge was either highly significant or approached significance in both analyses.  

This result indicates that, over time, newspaper use has more consistent relationships with 

science knowledge than does television use.  A conclusion to be drawn from this data 

could be that one’s television use habits are much more affected by variables that do not 

have direct effects on one’s newspaper readership.  Certainly both television and the 

newspaper can be used for a variety of purposes, but the customizability of one’s 

television habits is quickly becoming endless.  A traditional newspaper is delivered as a 

package, often with the most pertinent news items in the most readily accessible spaces.  
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This raises questions for future research, especially as the digital realm of newspaper and 

news magazine publishing is concerned.  Devotees of the traditional newspaper are now 

able to customize their readership online greater than they ever could with the printed 

page.  It remains to be seen if this transition will hinder the seemingly solid relationship 

between newspaper use and science knowledge, and whether it will begin to mirror the 

effects of television use.   

Correlations also show many significant relationships with different 

representations of science knowledge among the two media choices.  Continuing along 

the line of thought inspired by Beasley and Shanahan (2005), the opposite relationships 

with attitude between television and newspaper use seem to be highly indicative of 

effects based on the inherent nature of the mediums.  However, the directionality of the 

relationships detected in this study is the opposite of that discovered by Beasley and 

Shanahan.  The hypothesis that was somewhat influenced by their findings – that 

television use would have a positive relationship with attitude – was rejected not due to a 

lack of significance, but an incorrect prediction of directionality.  Here, the argument that 

television users’ reliance on unrepresentative exemplars does not break down, but could 

indicate that those exemplars who are televised the most often support more negative 

views about science and its effects on society.  At this point, it should be noted that the 

majority of the items used to measure science attitudes dealt in some fashion with science 

and its relationship to society. Do the benefits outweigh the risks?  Does it give more 

opportunities for the next generation? Does it make our way of life change too fast?  In 

fact, only one variable did not specifically ask about science and its effects on the larger 

society.  This choice of variables is somewhat, but not entirely, different than what has 
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been employed in past research.  For example, Brossard and Nisbet (2006) asked 

respondents if they supported agricultural biotechnology, and Nisbet (2005) asked the 

same question of stem cell research.  These variables are valuable for science 

communication research for use as a “thermometer” of the public’s attitude toward 

science, but the variables chosen for this study indicate an entirely different phenomenon 

about how Americans believe science fits into the national culture.  Thus, it would seem 

that such opinions are more likely to be influenced by value predispositions, such as 

religion.  If certain media personalities exhibit qualities that are inherently biased against 

science and its social impact, they may be very influential over their viewers, who likely 

view their programs as a way to increase cognitive consistency (for an explanation of the 

selective processes, see Baron & Davis, 2009).  Could it be then that television coverage 

of science issues was more overtly negative in 2006 than in other years?  And what can 

be said about why fewer significant relationships were noticed in 2008?  At this stage, a 

comprehensive content analysis of what has appeared on television about science has yet 

to be conducted but would greatly aid in better discussion of this relationship.    

Beasley and Shanahan (2005) allowed for more fluidity in the relationship 

between newspaper use and attitudes.  More precisely, they stated that “[n]ewspaper 

users’ views about biotechnology would, therefore, reflect views that emerge from other 

values and attitudes rather than possible biases shown in media coverage” (p. 360).  Their 

study was not based on framing theory, whose researchers did indeed find a relationship 

between negative frames and negative attitudes (Stewart, Dickerson, & Hotchkiss, 2009; 

Cobb, 2005).  In the present study, increased newspaper use was positively related with 

more positive attitudes about science in three of five cases in both 2006 and 2008.  An 
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additional effect approached significance in both correlations.  In the analysis, only the 

question that tested respondents’ reaction to the risk-benefit nature of science was 

consistently significant in both years.  A number of explanations emerge for these 

positive relationships.  First, heavy newspaper users, as opposed to heavy television 

viewers, may simply be more inclined to have positive views of science.  Uses and 

gratification researchers have studied how and why people use the media (see Baron & 

Davis, 2009).  Researchers would do well to compare and contrast the personality traits 

of heavy television and newspaper users as well as those traits that predict support for 

science.  A second possible explanation is that, for its most frequent users, the 

newspaper’s message with respect to science is more consistent than the messages 

coming from the television.  For example, science in newspapers could very well be a 

subject in news stories more often than it is a piece of entertainment or amusement.  

Television users, on the other hand, are subjected to fictional entertainment that often 

uses science as its primary theme (Brewer & Ley, 2010).  Could it in fact be that the 

consistency with which newspaper messages about science are conveyed to the public 

actually aids in its acceptability while the variety of potential interpretations stemming 

from heavy television use leads to inconsistent and sometimes negative feelings?  Again, 

this suggestion remains to be tested and would be an intriguing option for future 

comparative research, especially among framing theorists.   

The most likely conclusion seems to be that the newspaper’s positive relationship 

with science knowledge in some way leads to more positive opinions about science.  The 

prior literature has been split on this conclusion.  Brewer and Ley (2010) found that 

newspaper use was positively related to both knowledge and attitudes while Nisbet et al. 
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(2002) found a positive relationship with knowledge but not attitudes.  The results of the 

present study lend support to theorists who have found strong evidence of a knowledge-

opinion deficit.  This does not come as a surprise, especially when taking into 

consideration the critiques of the deficit model, including the potential biases of both 

survey research and instruments similar to the Oxford knowledge scale (see Sturgis & 

Allum, 2004).  Additionally, because science knowledge is positively related to nearly all 

of the science attitude measures in both surveys, it is easy to say that for the present data 

and methods, the deficit model is supported.  In fact, in light of the deficit model, we may 

say that it somewhat explains the negative relationship between television and both 

science knowledge and opinions as well.       

What Does Religion Say about Media, Knowledge, and Opinions of Science? 

 When comparing the means across both survey years, it would appear that 

respondents in 2008 saw themselves as slightly more religious (M = 1.99) than their 

counterparts in 2006 (M = 1.38), but did not engage in religious activities any more or 

less.  If these differences are at all significant, it would help confirm the research of those 

who have critiqued the secularization hypothesis (see Stout & Buddenbaum, 1996; Stout, 

2004).  If Americans are becoming a more progressive people, secularization claims, then 

they would also be becoming less religious if they take part in progressively centered 

activities.  Stout (2004) did show how at least one religious community was able to 

strengthen its religious commitments when faced with a pervasively secular media 

environment.  Whether this is the case is a matter for another study.  The present study 

made no presumptions about the relationship between religion and the media due to the 

differences in results from prior research.  Additionally, differing religions were not 
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tested for their different attitudes or levels of knowledge (Nisbet, 2005).  However, this 

study’s results allow for some generalizations to be made about this relationship.  

Religiosity was significantly related to newspaper use only in 2006 and was not 

significantly related to television use in either survey, although it did approach 

significance in 2006.  In contrast, religious activity, which was measured in the opposite 

direction of religiosity, had a significantly negative relationship with television use in 

both surveys, but a positive relationship with newspaper use in 2008.  The 2006 

relationship approached significance.  One theory in the prior literature may help explain 

the significance between activity and television use.  Paine (2005) argues that the 

negative relationship he observed fits within the displacement theory, which “suggests 

that the adoption of a given medium leads to a loss of time for some other activity” (p. 5).  

And while this may fit with the relationship between activity and television use, it does 

not explain its relationship with newspaper use.  This phenomenon is much more difficult 

to assess, especially since the correlation did not achieve significance in 2006.  One 

possibility is that newspaper represents a more “traditional” media form.  In an age of 

digital innovation, the newspaper may be viewed as more consistent with traditional 

values and whose content is less likely to be offensive to a religious audience.   

   More consistent relationships were found between both measures of religion and 

science knowledge.  In all cases, religion was negatively related to science knowledge.  

Additionally, for those cases that were found to be significant, the relationship between 

religion measures and attitudes was also negative.  While the attitude measures were 

predicted by the hypotheses, the relationship between knowledge and religion was not.  

The rational for not formulating and testing a hypothesis was because prior literature 
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failed to address the relationship.  However, here we find strong support for the existence 

of a highly significant and negative relationship.  Again, correlations do not suggest 

causality, but it seems more logical, based on theoretical models, to comprehend religion 

as the cause of lower science knowledge.  In order to develop a more critical 

understanding of why these relationships exist, future researchers should target highly 

religious populations with both qualitative and quantitative methods.  Additionally, if it is 

the goal of science communicators to educate the population about their research, they 

should be advised as to the reasons underlying this negative relationship.   

How Do Religion and Media Use Interact? 

Of the numerous potential interactions, five were found to have significance.  And 

while these significant results are worth further discussion, their interpretation should be 

approached with the understanding that around 90 percent of the interactions tested were 

not significant.  Readers should also be reminded that this figure takes into account 

multiple attitudinal measures.  The use of five separate attitude measures that were not 

reliably related could be seen as a potential weakness of this study.  However, the fact 

that these items are novel in what they bring to public understanding of science research 

makes them worthy of such elementary analyses and should inspire future research.  

Interestingly, knowledge was only found to be significantly predicted by one interaction.  

The combination of religiosity and television use barely achieved significance (p = .048) 

in 2006, and the correlation data showed a highly significant negative relationship 

between religiosity and science knowledge.  For the most highly religious, one’s 

frequency of television use did little to change levels of knowledge.  This phenomenon 

has been observed by researchers of attitudes toward science where media use has been 
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found to influence the attitudes of the least religiously committed respondents more than 

it does the most committed (see Nisbet, 2005).  In fact, this is exactly the relationship 

discovered, but with an even more remarkable addition.  Although both the moderate- 

and low-religious groups end up with the lowest levels of science knowledge when using 

television for five hours or more per day, their knowledge is generally greater than the 

most religious among normal television viewing habits.  Further, for the least religious, 

knowledge actually increases rather steeply alongside television use within this normal 

television viewing range.  Around 80 percent of the sample reported watching television 

four or fewer hours per day.  Because prior research does not delve into science 

knowledge as a dependent variable, it is difficult to find theories or data that support the 

current findings.  A likely explanation can be found in the selective processes.  Baran and 

Davis (2009) explain that according to the theory undergirding the selective processes, 

“information that is not consistent with a person’s already-held values and beliefs will 

create cognitive discomfort (dissonance) that must be relieved” (p. 146).  Additional 

research into the relationship between religion and media use has revealed that the highly 

religious tend to use the media in ways that are consistent with their predispositions 

(Hamilton & Rubin, 1992; Stout; 2004; Bobkowski; 2009).  Therefore, with respect to 

science, for example, highly religious individuals may consciously choose to avoid media 

messages that are heavily related to science.  If this were the case, then their base 

knowledge level of science would not be expected to change as a function of increased 

media use.  Additionally, as has already been proposed, the customizability of the 

television may make it much easier for highly religious individuals to achieve cognitive 

consistency than would the newspaper.   
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Another way to interpret these findings within the theory of the selective 

processes is to understand that those who responded to the variables measuring religious 

activity may have done so with religious media use in mind.  From books to podcast 

sermons to televised religious services, religious individuals are able to use a variety of 

media as religious practice.  Even the process of attending the modern religious service 

includes various media use practices, including the interaction with sacred texts, mobile 

devices, and slideshow presentations.  This exposure to technologically advanced mass 

media within a religious context may indirectly influence religious individuals’ attitudes 

toward technological innovation, science, and the like.  Not only do the selective 

processes reveal the possibility that religious individuals will purposely avoid content 

that is antithetical to their religious worldview, the theory may also work in the other 

direction, and religious individuals will use media intentionally for religious purposes, 

even strengthening their religious commitments (Stout, 2004).  In the simplest terms, 

today’s media may not be as pervasively secular as was once posited by secularization 

theorists.  In fact, the results here, especially the large number of non-significant 

relationships, allude to the variety of competing media systems within the American 

landscape.  Surely, everyone with access to some form of media is able to customize his 

or her usage patterns to fit in with a particular worldview.  If media use and religious 

activity are inseparable for the highly religious, then the frequency variables available in 

survey analysis only allow researchers to make broad claims about the population of 

interest.  It would be wise for future research to move beyond merely quantitative survey 

analysis to address this phenomenon.  Two primary avenues are available to address this 

gap in the research and methodology.  First, researchers should aim to conduct more 
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content-specific analyses upon the media used frequently among religious populations.  

If, in fact, religious individuals are consuming more religious media than average 

Americans, what are these media communicating about science, the politics of science, 

and the impact of research on humans?  On the other hand, it is also important to analyze 

the types of non-religious media religious populations use the most often and why they 

choose to use them.  Secondly, researchers should take care to penetrate into religious 

communities, especially those that have been identified in prior survey research to be 

predisposed toward negative opinions about science (Nisbet, 2005; Ellison & Musick, 

1995).  As a tertiary note, the present study did not separate among the various religions.  

Although Christianity seems to be the primary religion of choice, especially among 

survey takers, it is clearly not the only American religion.  The impact of non-Christian 

religions upon this sample should be noted and corrected in future research. 

The final three interactions concerning attitude indicate that the interactions 

effects of television use are slightly weaker than the first.  The 2006 correlations showed 

that television use was already negatively related to attitudes toward science, but how 

does television use actually affect different levels of religiosity and religious activity?  

The answer to this question is not as clear as the answer about science knowledge.  

Changes across religion levels and television frequency are small, especially for 

respondents who used television for less than five hours per day.  The most significant 

differences in religious groups’ attitudes toward science appear for respondents who view 

the television the most often.  Of these relationship, the interaction between activity and 

television as it predicts how respondents replied to the statement that says science makes 

life change too fast was rather intriguing.  Generally speaking, in each of these attitude 
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relationships, the moderately religious maintained a similar pattern of responses to 

science variables as television use increase, and their attitudes toward science became 

gradually more negative.  Both the most and least religious also seemed to remain 

unchanged by media, except for in this particular case.  The most religiously active 

experienced an extreme drop in opinions among the highest television viewers.  There is 

some precedent for this relationship in prior research, as the attitudinal statement of 

analysis here is the only statement from the GSS that could be construed as negative (see 

Ellison & Musick, 1995).  Additionally, it is also the only science attitude variable that 

could be perceived by the respondent as directly relating to their personal lifestyle.  Since 

religion is posited as already being negatively related to science attitudes, it would seem 

that this more negative opinion would resonate with their already held views, and they 

would be more likely to select an extreme answer on the survey.  Because this difference 

is so stark among the highest television viewers, these data lend at least some support to 

the proposition that televised exemplars viewed by the most-frequent-religious users have 

a negative bias toward science.   

The final interaction to be discussed related religious activity and newspaper use 

with the belief that science gives more opportunities to the next generation.  Here, more 

frequent, and possibly consistent, newspaper use seems to have a mainstreaming effect.  

Highly active individuals experienced the most dramatic change, even if that change was 

not directly linear.  As newspaper use increased for these individuals, so did levels of 

support for science.  This group reached its greatest levels of support when it read the 

newspaper around once per week.  Their support wanes after this point along with 

successive increases in newspaper use.  In the end, those individuals who read the 
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newspaper consistently and on a daily basis all expressed very similar attitudes toward 

science.  At least in this case, comparing newspaper use and television use reveals that 

while frequent television use divides opinions about science, newspaper use unites them.  

Conclusions 

The variety of interaction relationships bring back into the picture much of the 

existing literature into this phenomenon.  Most of the studies surveyed used either 

multiple regression models or structural modeling, such as path analysis, to analyze these 

relationships.  A primary finding of this research posited that religion, as a value 

predisposition, was the most consistently significant predictor of attitudes toward science 

(Liu & Priest, 2009; Brossard et al., 2009; Nisbet, 2005).  Quite often, the opinions of the 

most religious research participants were unchanged by their media use habits.  Thus, the 

question should be asked of the present project, does religion prove to be a highly 

significant predictor of attitudes toward science?  The answer to this question is yes.  

Clearly the correlations indicate that religion is often not only significant but highly 

significant in its relationship with the science.  Highly religious individual also differed 

from the least-religious in their attitudes when television was a mediating variable.  The 

attitudes of the highly religious were more influenced by television use than was the 

knowledge of science.   In fact, one of the most interesting findings from these 

interactions was how religiosity and television use interacted to affect science knowledge.  

The pattern here is much more indicative of that found in Nisbet’s (2005) study of 

science attitudes.  Television failed to influence the highly religious.  If television plays 

an intermediary role as an educator for some groups of people, it does not do so for the 

highly religious.  
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Television and newspaper are also very different in their predictive power of 

science attitudes and knowledge.  This seems an obvious conclusion, especially when one 

notices the lack of significant effects caused both by newspaper as a main effect and in 

the interactions.  This result is not at all surprising, even as newspaper use did show some 

highly significant correlation relationships with the dependent variables.  Once again, the 

arguments of Beasley and Shanahan (2005) ring through, and the concrete attitudinal 

effects of newspaper use continue to elude quantitative research methods, especially 

those that use frequency measures.  Researchers should not rule out newspaper use as a 

significant predictor of attitudes, actions, and knowledge.  The particular results of this 

study indicated that in the multivariate model proposed, newspaper was not alone a 

significant factor.  Its effects as an interaction term, however, are rather different than the 

effects of television use.  Rather than dividing members of the different religious levels, 

the highest frequency of newspaper use served to unify them around a similar attitude.  

Because newspaper and television use are so oppositely related to attitudes toward 

science in correlation research, it follows that their ability to influence different 

populations toward such attitudes is also different.  If the digital revolution begins to 

move traditional newspaper use toward a more customizable platform, could its effects be 

more reminiscent of the television’s effects?  Future research would do well to compare 

online newsgathering techniques with the effects of traditional newspaper use, but also 

with the attitudinal and knowledge effects of the television.  

Much research also exists to support a knowledge-opinion deficit (see Sturgis & 

Allum, 2004; Allum et al., 2008).  As was briefly discussed above, it seems logical from 

the correlation data that the deficit model is somewhat supported.  But, does it still exist 
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when religion is factored into the interaction?  The data fail to answer this question at this 

point.  Rather, it would be more correct to say that unique differences exist between 

religious groups and their reactions to changes in media use frequency.  The data indicate 

that the highest television viewers in particular are influenced by the television in ways 

unknown to moderate viewers.  Additionally, if the correlation data reveal knowledge 

gaps (Hwang & Jeong, 2009) between the most- and least-religious Americans, it would 

seem that moderate television use comes close to bridging these gaps.  

One final remark should be made of the numerous non-significant relationships.  

ANOVA and MANOVA test for significant differences in the mean scores of grouping 

variables on either single or multiple dependent variables, respectively (Wrench et al., 

2008).  Thus, non-significance merely indicates that the difference in mean scores does 

not exist for the provided variables.  For example, the direct effect of religious activity 

was significant, as was television use, in this study’s model for science knowledge in 

both years.  Yet when the variables were combined, the interaction was no longer 

significant.  This could indicate a number of things, but what is most interesting is that 

the significant effects of religion have been removed.  Television use still “affects” the 

attitudes of the religiously active, but not in a way that is revealed by the particular 

statistical test.  To make grand assumptions about what is actually happening beneath the 

haze of non-significance is beyond the scope of this study and reveals one of the 

weakness in choosing a methodology dependent on measures of central tendency.  

Another weakness of this study is the broad selection of variables.  Had fewer science 

attitude variables been selected for analysis, the overall sample size of each survey wave 

would increased, and there may be a greater chance for finding significance.  Finally, 
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both the lack of sufficient data and methods to conduct trend analysis will be corrected in 

future studies.  It is obvious that the trend analysis techniques used in this study were 

elementary, but this was to be expected.  Future researchers should seriously approach 

these relationships from a trend analysis perspective.  Doing so would help heal some of 

the bias injected into survey research by its cross-sectional nature and would aid science 

communicators in better understanding how their actions affect the particularly 

interesting population of religious individuals.   

The final way to both curb quantitative bias and lead to greater understanding of 

this phenomenon would be for researchers to engage the American religious 

communities.  How do they differ, even from one another, in their attitudes?  And, more 

precisely, how are they using the media with respect to science?  Are science and the 

opportunity to learn important factors to consider when making media choices?  If they 

are not, than the scientists surveyed by Pew (2009) are somewhat justified in believing 

that the general public and the mass media are doing a bad job of representing science.  

Of those groups of Americans science communicators must devote further attention to, 

the highly religious should top the list.  This is especially important in an age when the 

national political structure is experiencing an influx of religious identity and religious 

messages.  An even more recent Pew report found that supporters of the novel Tea Party 

are more likely than others to claim that religion is a strong factor in influencing how 

adherents respond to social issues (Askar, 2011).  As scientific research is threatened 

with budget cut-backs, it is necessary for researchers in the PUS tradition to understand 

the reasons behind those citizens who are the least supportive of science.
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APPENDIX 
 

Variable Wording from the GSS 
 
 

Religiosity Index 

1. Would you call yourself a strong (PREFERENCE NAMED IN RELIG) or a not 

very strong (PREFERENCE NAMED IN RELIG)?  (1 = Strong; 4 = No religion). 

2. To what extend do you consider yourself a religious person?  (1 = Very religious; 

4 = Not religious at all).  

3. To what extend do you consider yourself a spiritual person?  (1 = Very spiritual;  

4 = Not spiritual at all). 

Religious Activity Index 

1. How often do you attend religious services?  (0 = Never; 8 = Several times a 

week). 

2. How often do you take part in the activities and organizations of a church or place 

of worship other than attending services?  (1 = Never; 9 = Several times a week). 

Television Use 

1. On the average day, about how many hours do you personally watch television? 

Newspaper Use 

1. How often do you read the newspaper?  (1 = Every day; 5 = Never). 

Science Knowledge Index 

1. The center of the Earth is very hot. Is that true or false?  (1 = True; 2 = False). 

2. All radioactivity is man-made.  (Is that true or false?) 
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3. It is the father’s gene that decided whether the baby is a boy or girl.  (Is that true 

or false?) 

4. Lasers work by focusing sound waves.  (Is that true or false?) 

5. Electrons are smaller than atoms.  (Is that true or false?) 

6. Antibiotics kill viruses as well as bacteria.  (Is that true or false?) 

7. The universe began with a huge explosion.  (Is that true or false?) 

8. The continents on which we live have been moving their locations for millions of 

years and will continue to move in the future.  (Is that true or false?) 

9. Human beings, as we know them today, developed from earlier species of 

animals.  (Is that true or false?) 

10. Now, does the Earth go around the Sun, or does the Sun go around the Earth?  

(1 = Earth around sun; 2 = Sun around Earth). 

Science Attitude 

1. Because of science and technology, there will be more opportunities for the next 

generation.  (1 = Strongly agree; 4 = Strongly disagree). 

2. Science makes our way of life change too fast.  (1 = Strongly agree; 4 = Strongly 

disagree). 

3. Even if it brings no immediate benefits, scientific research that advances the 

frontiers of knowledge is necessary and should be supported by the federal 

government.  (1 = Strongly agree; 4 = Strongly disagree). 

4. People have frequently noted that scientific research has produced benefits and 

harmful results.  Would you say that, on balance, the benefits of scientific 

research have outweighed the harmful results, or have the harmful results of 
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scientific research been greater than its benefits?  (1 = Benefits greater; 4 = 

Harmful results greater). 

5. [Scientific community]  I am going to name some institutions in this country.  As 

far as the people running these institutions are concerned, would you say you have 

a great deal of confidence, only some confidence, or hardly any confidence at all 

in them?  (1 = A great deal; 3 = Hardly any).
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