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CHAPTER 1 

INTRODUCTION 

 Generally referred to as the field of public understanding of science (PUS), 

research aimed at understanding how people think about science goes by many other 

names (i.e. PUST, PEST, and science communication in general).  This work stretches 

broadly to fields of science and technology studies, communication, philosophy of 

science, and sociology and its questions pervade the subfields of risk communication, 

public health, policy formation, and media studies.   

Such variety could be seen optimistically as potential for a rich, integrative 

understanding of the questions at hand.  However, the two major approaches to PUS 

have, for the most part, been seen as mutually exclusive and as non-contributory to 

each other (few exceptions apply in recent publications and those are discussed in this 

paper).  These two approaches fall largely into two categories: deficit/dissemination 

(linear) models and contextual/constructivist models.  Deficit or diffusion models see 

the public as a unified whole and as ignorant of scientific information.  These models 

view this as a problem that can and should be remedied by providing this 

conglomerate public with necessary knowledge.  Contextual or constructivist models, 

on the other hand, view publics as variously informed or ignorant and as variously in 

need of or desiring scientific information, with various uses for and methods of 

incorporating such knowledge into their lives.  From a contextual perspective, people 

actively construct meanings and understandings; meanings are not disseminated from 

a "higher" or "correct" source. 

Depending on an author's underlying assumptions of and goals for examining 

PUS, each term in the phrase is defined in a different way, yielding different empirical 
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questions and different foci of research.1  It is a common realization that "any 

judgment of the popularization of science or the public uptake of science has to be 

seen in the light of the functions this practice is supposed to fulfill….  Recent interest 

in public understanding of science, particularly in ascertaining people's knowledge of 

and regard for science, reflects underlying motivations that differ depending on the 

social or political actors and background involved," (Felt, 2000, p. 27).  Indeed, both 

linear and contextual approaches to PUS harbor their own set of assumptions as well 

as their own definitions of science, understanding, and public.  Each also lends itself to 

a favored methodology: surveys or case studies, respectively.  In so doing, each 

approach has proven valuable in different ways.  Each approach has also received its 

share of criticism.  The present study takes an integrative approach, proposing that 

these two ideas are in fact complementary and that both are needed for a complete 

understanding of PUS. 

Case studies and epistemological research conducted by those who prefer 

constructivist approaches to PUS have the potential to reveal complexities such as the 

process and type of understanding that different publics come to have about science in 

some circumstances.  Survey research and other research conducted by those who 

advocate more linear approaches to PUS can then attempt to quantify, distinguish, and 

reveal correlations aimed at defining precisely how and in which circumstances people 

come to understand science information. This type of integrative approach has been 

undertaken in several other fields.  For example, Lee (1991) proposes an approach to 

organizational research that integrates previously separated positivist and interpretivist 

approaches in that field.  I hope the present study brings such an integrative approach 

to the field of PUS.   
                                                 
1 This is the basis for many assumptions made in both linear and contextual 
approaches to PUS.  The idea will be explored in more detail in light of ideas from 
Longino (1996), Kuhn (1962), and Mitroff (1974). 
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Largely inspired by the Web Model of science communication (Lewenstein, 

1995) and integrative definitions of science, public, and understanding, this study aims 

to 1) describe how people make sense of scientific knowledge and 2) explain trends in 

these processes as predicted by various relevant social and personal characteristics. 

This study contextualizes individuals according to their own understanding of science 

information in hopes of revealing systematic trends in these understandings, which 

may in turn allow for an initial attempt to define similarly contextualized individuals 

as different audiences.  A contextual approach is employed in investigating and 

describing how individuals make sense of science information.  A linear approach is 

then employed in grouping these individuals' understandings and making predictions 

according to their similarities. 

In order to fully understand the integrative nature of the present study it is 

necessary to briefly examine the extant literature from both linear and constructivist 

approaches to PUS.  The bulk of this discussion will entail construct definitions, 

assumptions, benefits, and weaknesses of each approach.  I will also examine 

approaches to the question of how people understand science information (mostly 

social, cultural and geographical), highlighting a lack of focus on individual 

differences, thereby justifying an exploration of individual differences as an 

explanatory factor in this question. 

 

Linear Approach 

Deficit or diffusion models of PUS view science communication as a linear 

process from scientists to the public.  In such models, the public is largely defined as 

those people separated from the institution of science, which may create an added 

degree of distance between the public and scientists (Felt, 2000).  Although linear 

approaches intrinsically conglomerate the public to some extent, Miller (1983) has 
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provided some distinction between the attentive and inattentive public, a distinction 

that is useful in the same way that knowing which parts of the public are attentive to 

sports (Morrison, 1992). Following this example, a member of the public may be very 

excited about sports during football season (attentive to football) but not be able to 

name a single basketball team (inattentive to basketball).  These are both sports but 

they are not equally of interest.  Likewise, a member of the "attentive" public might be 

very interested in and attentive to stem cells but have no concern about 

nanotechnology.  These are both science issues but they are not equally of interest.  

The attentive/inattentive distinction is among the only facets separating a single 

"public" into multiple publics in the more linear approaches to PUS2; researchers 

following such approaches do not use this distinction invariably. 

Linear models of science communication employ surveys as a primary 

methodology, usually aimed at measuring knowledge of particular terms and concepts 

or attitudes towards scientific enterprises (Miller, 1993; 1998; 2004).  Others within 

the same tradition (Bauer, Petkova, & Boyadjieva, 2000) focus on institutional 

knowledge of science (e.g. how institutions foster trust or mistrust) and attitudes 

towards the nature of science. 

Generally, surveys take the position that the public should understand 

something specific about science.  J.D. Miller (1983; 1995; 1998; 2004) sees the 

public as needing to understand science in a variety of ways, each attributed to a single 

dimension of science literacy which, taken together, provide a measure of overall 

scientific literacy in the public – as revealed by large-scale surveys of the type 

mentioned above.  The three dimensions of understanding science highlighted by 

                                                 
2 Other authors have revealed that an individual's place in either one of these 
categories is issue-dependent, viewing the public as more issue-oriented or value-
directed (Einsiedel, 2000), a major conceptual distinction between linear and 
constructivist approaches to PUS. 



 

 5

Miller are: understanding the processes of science, understanding specific scientific 

constructs, and understanding political and policy issues presented by scientific ideas.  

The latter of these three have only been measured in the U.S., as cross-cultural 

comparisons prove more difficult where political implications of scientific ideas differ 

greatly between countries.3 

Surveys 

 Surveys derived from linear approaches to PUS are useful in that they 

operationalize their ideas and measure them on a large scale over several decades 

(e.g., by the NSF's Science & Engineering Indicators).  In Miller's three-factor model, 

"understanding the processes of science" has been operationalized as how people 

understand the scientific method and how well people are able to distinguish between 

science and pseudosciences such as astrology.  The understanding of specific scientific 

constructs has been operationalized as a battery of mostly true/false/don't know 

questions including such ideas as "lasers work by focusing sound waves" and "humans 

and dinosaurs lived on the Earth at the same time" (Miller, 1983).  The understanding 

of science-related policy issues has been measured by self-reports of people's 

understanding of the potential benefits and harms of contemporary public scientific 

issues (e.g., nuclear power, food additives).  The former two scales have indicated an 

abysmal understanding of science among the public (e.g. between 10% and 20%) 

while the latter has reached levels as high as 45% (Miller, 2004).  Miller has 

previously combined these three scales into a single measure of science literacy that 

yields a harsh 7% scientific literacy rate for the United States (Miller, 1983). 

                                                 
3 That this is true highlights the fact that ethics are often culturally based (Robinson & 
Garratt, 2001).  The same scientific issue can be seen as having different ethical 
implications in different cultures.  This lends support to the idea that people think 
about science information in different ways and bring different background skills and 
abilities in understanding such information. 
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Assumptions 

Implicit in the act of measuring what people do or do not know about science 

are ideas about what is useful or necessary for people to know.  This requires several 

assumptions (e.g., that people need to or should know something about science, that 

policy development works better in democracy when people understand something 

about science, etc.).   Linear approaches to PUS also require the assumption that 

science is a source of "real" knowledge that should be communicated in a linear 

fashion from scientist to the public.  This assumption is called into question under 

contextual approaches. 

Some studies employing a linear approach have made the assumption that 

understanding is invariably connected to appreciation and support for science.  The 

more ignorant people are, goes the argument, the less they appreciate and/or support 

science; the more they become educated, the more they begin to realize that their 

skepticism was unfounded or misplaced (Gregory & Miller, 1998).  However, there is 

actually very little empirical data positively linking attitudes towards science with 

knowledge about science.  J. D.  Miller has reported that these are "positively 

associated" (Miller, 2004, p. 290), although his surveys suffer from limited usefulness 

and predictive value.  A correlation between general attitudes towards science as a 

whole and general knowledge of science in its entirety does not explain how people 

understand or think about that knowledge or come to those particular attitudes.  

Further, some evidence indicates that the opposite effect occurs (e.g. Office of Science 

and Technology and the Wellcome Trust, 2001). 

It has been suggested that "All constructions of  'the public' have two basic 

assumptions in common: (a) the public is ignorant of scientific knowledge, and (b) the 

public simultaneously has the wish to know" (Felt, 2000, p.13).  By viewing the public 

as a single entity, these assumptions neglect what constructivists see as essential 
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variance in individual and cultures that lead people to understand and use scientific 

information in different ways. 

Benefits and Limitations 

Linear approaches are valuable for their ability to capture (and represent 

numerically) broad phenomena in the realm of PUS research.  However, it is important 

to consider these data only in the context to which they apply, as specific indicators of 

specific areas of knowledge and not, as Miller has had a tendency to report, as a 

general overview of the public (in its entirety) understanding (completely) of science 

(as a whole).  Although this approach can yield useful data, it is important not to 

generalize results from such methods further than they can be stretched.  Such results 

reveal only the "distribution of knowledge as seen through particular indicators" 

(Einsiedel, 2000, p.210) in a manner similar to how one might be interested in 

knowing how many people can name the president of Canada or the capital of Iceland.  

Although surveys tell us attitudes and knowledge of specific issues, variant public 

understandings are largely invisible using this method (Wynne, 1995).  This is 

mentioned to warn against implying unwarranted generalizability in the sense of 

predictive power or explanatory validity for this type of instrument.  Speaking to this 

point, Wynne (1995) stated, "Evidence of internal coherence among survey data is not 

itself evidence of wider validity – only of consistence.  Too often the latter is mistaken 

for the former" (p.370).  Wynne is among those who are uncomfortable with the basic 

premise of the survey approach.  He sees it as largely impossible to measure and 

define understanding of scientific concepts on a public level and highlights instead the 

need for constructivist, interactive approaches to PUS research. 

However, survey results can provide very useful information such as in cases 

when the public in general does lack knowledge of a particular issue, causing a 

tangible hindrance to society.  For example, Einsiedel (2000) suggests that surveys 
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were able to quantify (the lack of) public knowledge about AIDS while it was 

becoming a matter of great concern to public health.  This information led to the 

development of successful health campaigns aimed at informing (filling the 

knowledge deficit in) the public and other health officials about the source, 

transmissibility, and progression of this disease.  In this case, survey data was the 

intellectual impetus to communication efforts aimed at slowing the spread of HIV and 

AIDS and raising money for research dedicated to its "cure."  In such a case, 

measuring public knowledge of the issue can provide a framework with which to 

understand precisely what information is missing and what information is necessary to 

provide. 

Another criticisms of linear approaches to PUS is that they employ instruments 

that are too broad to measure the complexities with which people understand or 

experience science knowledge, as surveys have been criticized as de-contextualizing 

knowledge, removing knowledge from the context in which it exists for survey 

respondents (i.e., Wynne, 1995; Kallerud & Ramberg, 2002).   

The way Miller conceptualizes "essential" science knowledge has also been 

criticized as too broad in the sense that it demands more than the public needs to know 

in order to effectively participate in democracy (i.e., Yearley, 2000).   In fact, J.D. 

Miller claims "The individual who does not comprehend basic terms like atom, 

molecule, cell, gravity, or radiation will find it nearly impossible to follow the public 

discussion of scientific results or public policy issues pertaining to science and 

technology" (Miller, 1983, p. 38).  However, data from his own research suggest that 

this is not the case.  For example, in surveys aimed at measuring public knowledge of 

the potential harms and benefits of particular science issues, up to 43% of the public 

was found to be "literate" according to this definition (NSB, 2000 as cited in Miller, 

2004).  Additionally, Miller (1998) cites the wide acceptance of antibiotics and lasers 
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as two cases in which public attitudes (positive) toward "science" (it can only be 

assumed that he means "these science-related products") were unparalleled compared 

to their level of scientific knowledge (low, and it can again only be assumed that he 

means "about antibiotics/lasers").  These data seem to show that the public is indeed 

capable of following "public discussion of scientific results or public policy issues" 

without being knowledgeable about the technical science involved in these issues. 

Because surveys can measure constructs over long time periods (as noted 

above), they can in the future have predictive value.  However for now, 

operationalizations have been the subject of much contention in the field of PUS.  

They have been called "narrowly conceived" (Roth & Lee, 2002, p.33) and Miller 

himself has pointed out that a comprehensive battery of such knowledge indicators 

would be nearly impossible and largely impractical (Miller, 1983).  Also, large-scale 

surveys do not account for different types or applications of science knowledge, 

different levels or types of knowledge between issues, or other variables that 

contextual approaches to PUS illuminate.  Dervin (1989) points to the fact that inquiry 

is based on salient knowledge gaps and agrees that the approach taken by Miller and 

other proponents of this rather linear view of PUS very much "audiences" their survey 

respondents.  In this sense, the linear approach to PUS is not only unidirectional in 

nature but neglects to examine - and by its nature is blind to - any phenomena other 

than that directly purported to be of interest.   

In addition to Wynne, others have suggested that surveys aimed at measuring 

overall public understanding of science in general are entirely unrealistic (e.g., 

Yearley, 2000).  According to this view, the context-free questions about particular 

science knowledge that surveys have most frequently relied upon may not be an 

honest indicator of PUS because people rarely encounter science outside some social 

situation. Indeed, in my own experience, when college students in the sciences take 
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these science literacy surveys they report discontent with the finite nature of the 

wording.  These students, certainly qualified as sufficiently science literate, understand 

that true/false questions do not capture the necessary complexities and uncertainties of 

scientific information.  Following this logic, survey results also cannot explain or 

predict attitudes towards or knowledge of science in general (Einsiedel, 2000), 

especially in realizing that attitudes are often transient or issue-dependent and 

knowledges are often issue-related or contextualized (Yearley, 2000).  Additionally, 

survey respondents may exhibit a social desirability bias (Kiecolt-Glaser & Murray, 

1980) towards positive attitudes for science but when attitudes are examined more 

indirectly a different story may emerge. 

The present study uses such an indirect approach to examine understanding, 

although it captures elements of a linear approach in its attempt to group individuals 

and define these groups according to particular characteristics.   

 

Contextual Approach 

Most PUS researchers have acknowledged that the public or publics often do 

not come to understand scientific information in the same way scientists or PUS 

researchers may expect them to (Condit, 2004).  This is to say that, given an 

explanation for a scientific phenomenon, an individual may repeat the information in a 

very different contextual manner, although the response may be substantially accurate. 

Recent approaches to communication problems have highlighted a 

transactional audience (i.e. Dervin, 1989; Hewes & Planalp, 1987). Studies with 

transactional audiences have proven useful in a variety of substantive domains.  

Realizing that people are not necessarily incapable of understanding scientific 

information, especially when they are highly motivated or compelled to do so (e.g., 

AIDS activism: Epstein, 1995; medical treatment: Jasanoff, 1995), PUS studies began 
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to embrace these transactional audience approaches.  Within the field of PUS, 

contextual or constructivist approaches view publics in this transactional way, as 

capable of affecting as well as being affected by scientific information.  Additionally, 

constructivist approaches take into account the various settings and social situations in 

which different publics encounter science, also acknowledging these publics' differing 

uses of scientific information.  According to such approaches, there is no clear 

boundary between experts and public; each can have different levels of expertise with 

various contextual or applied knowledge, each can develop expertise given the right 

circumstances, and each "can have an impact in shifting cultural authority for science" 

(Einsiedel, 2000, p.209). 

One manifestation of this belief is proposed by M. Bauer & Schoon (1993).  

This paper incorporates the idea that social representations of science are not 

inherently biased or deficient; they are just varied.  This approach to the definition of 

science carries an interesting implication; it assumes or suggests that every concept of 

science is "correct" albeit different in contrast with linear approaches that assume or 

suggest that all concepts of science (except the "right" one) are wrong.  These nearly 

polar opposite concepts of science likely each hold true in different situations and with 

different issues. 

Godin & Gingras (2000) are also among those who point to the implications of 

different social roles as yielding different meanings for science to different 

individuals.  These authors identify scientific culture as the product of individual and 

social components and propose a model to better understand how scientific culture 

develops.  This approach demands that different social roles be accounted for in any 

analysis of understanding. 

In contrast to Miller's top-down conceptualization of understanding, 

contextualized approaches focus on and investigate what people do understand.  Some 
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of these approaches take into account the inherently social aspects of science.  From 

this perspective, people rarely encounter science in their daily lives devoid of some 

contextual application.  In realizing this, understanding science can be seen not so 

much as knowing things but "knowing when, where, and for what purposes to look 

them up" (Jasanoff, 2000, p. 55).  Others take into account the cultural connection 

between science and society.  Collins (1987) defines the understanding of science as 

the understanding of "the nature of science as a cultural enterprise" (p.690) and Shapin 

(1992) defines it as "how, with what confidence, an on what basis, scientists come to 

know what they do" (p. 28).  These views focus on the ability of individuals to make 

decisions for themselves when presented with controversial public science issues.  

From this perspective, understanding how science knowledge is formed should lead to 

a better capacity to weigh two sides of a scientific debate or decide for one's self 

whether or not to heed new scientific advice. 

H.H. Bauer (1994) argues that J.D. Miller's criteria are not only too broadly 

conceived and narrowly manifested, but also that they miss exploring a fundamental 

type of knowledge that is critical in effective democratic citizenry.  According to 

Bauer, people need not know particular science constructs or "the scientific method" 

(which he sees in practice as largely a myth) but rather people need to know how 

science and technology fit into society and culture.  Based on the variety of existing 

definitions of science, most of which vary in significant and fundamental ways, Bauer 

suggests that people should learn Science and Technology Studies above and beyond 

the particulars or technicalities of science so they are not mislead about the nature of 

science.   

A little learning of science may well be a dangerous thing.  

Particularly because textbook science is presented so dogmatically, many 

people who have had but a little science come to have too much faith in the 
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facts and laws they have learned, and too much faith that science has all the 

answers.  That unfounded degree of faith then turns out to be a hindrance as 

they try to make sense of public arguments.  (Bauer, 1994, p.10) 

This conceptualization of science follows a constructivist or "interactive 

science" perspective, which focuses on the uncertainty of science and accounts more 

for contextualized knowledge of science, its applications, and how this fits into society 

(Einsiedel, 2000).  This conceptualization, too, has encouraged the previously 

mentioned development of interactive audience approaches to the study of PUS. In 

contextualizing science, the need to understand the "junctions where the public and 

science meet" (Einsiedel, 2000, p. 207) becomes more important than the need to 

understand specific or technical scientific information. 

Also within this approach, Yearley (2000) highlights the need to focus on trust 

and judgment in both the scientific and public realms.  Yearley suggests that these are 

not "fixed dispositions" and that, because science is based largely on these things, they 

must be centrally accounted for in the understanding of science in general (Yearley, 

2000, p. 227).  He purports that science itself is changing, both in the direction of its 

inquiry and the nature of its process, and that both scientists and the public have a 

critical responsibility to understand and be accountable for these changes. 

Methodologies 

A common methodology employed by contextual approaches to PUS is case 

studies.  Such studies trace a particular issue in a particular setting to reveal how that 

specific public comes to know or use scientific information.  Such studies reveal 

different dimensions of the use and acquisition of scientific knowledge.  For example, 

Yearley (2000) has pointed to the fact that disseminating science knowledge to publics 
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is not a one-way street; publics can participate in forming new paradigms or 

generating new knowledge.4   

Additionally, after a three-year case study, Roth & Lee (2002) reported that 

people acquire a social scientific understanding that is far greater than any individual's 

understanding within that social network and that it is problematic that the idea of 

science literacy as belonging exclusively to individuals has not yet (or since) been 

challenged.  Others have pointed out that PUS research has neglected to acknowledge 

the possibility that societies as a whole can be scientifically literate (Godin & Gingras, 

2000).  Further, a famous case study in Cumbria after the Sellafield nuclear disaster 

has revealed that scientific knowledge is not inherently more applicable than lay 

knowledge in certain contexts and that publics must be conceptualized according to 

their individual contexts and settings (Wynne, 1992). 

One constructivist approach to understanding how people make sense of things 

has been termed sense-making (Dervin, 1989).  Dervin lays out a sense-making 

approach to research that involves listening to the audience on their own terms and 

                                                 
4 This speaks to the changing nature of science as an enterprise.  Various examples of 
this exist, including "citizen science" where citizens act as scientists and contribute to 
"real" research.  Research involving citizen scientists is often reported to academic 
journals, at conferences, and becomes "real" scientific knowledge in the same sense as 
any knowledge becomes real through this procedure.  One example of this is at the 
Cornell Lab of Ornithology, where citizens report via online data submission which 
birds they have spotted.  Ornithologists can use this data with defensible accuracy, 
creating a much larger sample population than they would be able to create without 
these tens of thousands of citizen scientist contributors.  Some examples are 
mentioned in the body of this paper.  Other examples of public contributions to 
scientific enterprises exist (i.e., nuclear safety and disease, as referred to in Yearley, 
2000). 

This is in stark contrast to the historical sharp divide between science and 
public realms.  Science is more socially cooperative and more (though not sufficiently) 
aware of its uncertain nature than it has ever been in the past (Bauer, 1994).  
Transactional audience approaches and new models of science communication (e.g. 
Lay Knowledge Model, as in Sturgis & Allum, 2004; Web/Sphere, Lewenstein, 1995) 
do and should continue to account for this changing nature of science. 
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including the use of ethnographic, qualitative, quantitative and systematic frameworks.  

The present study uses aspects of a sense-making approach in that it examines how 

individuals "move to construct sense and make meaning" from science information 

(Dervin, 1989, p. 77). 

Sense-making takes into account the idea that "learners" build their own 

mental structures of ideas and concepts through interacting with their environment 

(Wenger, 1998).  Tangible pursuit of this approach is found in the social theory of 

learning, which makes the assumption that meaning is the product of learning and that 

it must be incorporated with practice, community, and identity.  This is intended to be 

an approach that "tells you what to pay attention to" (Wenger, 1998, p. 9) and that 

encompasses all academic communities.  In taking this approach within each of these 

communities, it becomes possible to define audiences for that community in terms of 

the similar ways they make sense of things.  This becomes especially important for 

science and technical information, as this particular type of information goes through 

unique processing stages and is relevant to daily lives, though often not transparently 

so, but is also often neglected by large audiences.  Issues with understanding and 

communicating risk, uncertainty, and the idea that science is "hard" have established 

unique niches in literature not explained through transposed findings from other areas 

of research. 

One investigation that uses a sense-making approach to understand how people 

deal with technical information is the Adult Math Project (AMP), in which adults were 

observed "doing math" in their daily lives (e.g. at the grocery store) and are found to 

have a different contextual understanding of math than they do for arithmetic tests 

(Lave, 1988).  That is, adults can perform mathematical tasks of similar complexity 

better in a familiar environment in which the math is part of the experience of that 

environment than in an educational environment where the math is encountered 
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outside of its experiential understanding.  Lave makes use of the idea that thinking is 

not separate from doing and begs the use of a broader definition of cognition or 

understanding.  

In fact, constructivist methodologies generally aim to elucidate people's 

underlying conceptual structures of particular phenomena.  A concept mapping 

technique, first explicated by Trochim (1989), employs thought-listing and sorting to 

describe the underlying structure of some phenomena.  This methodology has been 

employed by numerous studies to identify the perceptual structure (e.g., coping; Gol 

and Cook, 2004) of a subject.  Additionally, Knowledge Elicitation methods (Cooke, 

1994) have been employed to offer insight into subjects' perceptual structures and 

understandings of the private world inside their heads.  Techniques described by 

Cooke include interviews, observation, process tracing, and conceptual techniques, the 

latter of which will be employed by this study.  Conceptual techniques (e.g., card 

sorting) of Knowledge Elicitation have been able to show differences between the way 

subjects use and perceive information.  For example, McCain, et al. (2005) used 

Knowledge Elicitation to map the intellectual and cognitive structures of software 

engineering in a sample of software engineers.  These techniques have not been 

employed specifically in the area of PUS and it is likely that they may reveal powerful 

indications of how people think about science information. 

Assumptions 

Although contextual approaches purport to avoid assumptions made by more 

linear approaches, the former still makes other, albeit some different, assumptions.  

This is likely related to the close connection between values and the direction of 

scientific inquiry (e.g., Longino, 1996; Kuhn, 1962).  Longino and Kuhn share the 

position that all scientists bring value to their work and these values are instilled in 

their contributions to science.  Kuhn (1977) explains how two researchers employing 
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identical constructs could very well end up at different conclusions as a result of their 

differing views and characteristics inherent in the researchers.  Longino (1996) asserts 

that science is not an objective means to seek the truth but is instead entangled with 

subjectivities derived from the modes of measurement and analysis, and (of particular 

interest here) the very manner of defining constructs being examined.  In the case of 

PUS research, and likely the social sciences in general, this idea is especially 

prominent as differences among researchers can manifest themselves from the very 

start of any research endeavor: in defining the constructs they employ. However, as 

Mitroff (1974) has exemplified in the case of Apollo moon scientists, both personal 

and impersonal aspects of investigation are crucial to science.   

Values are ultimately likely to affect the goal of research, which can in turn 

contribute variably to construct definition.  Some assumptions made by both linear and 

contextual approaches to PUS are that some level of science knowledge in the public 

is desirable and that some type or level of science knowledge increases the ability for 

citizens to effectively participate in their democracies.  Although these assumptions 

are not avoided by contextual approaches, they do "problematize" science as much as 

publics (Wynne, 1995).  That is, science can be seen "not as a single normative 

framework for rationality but merely as one of many resources that people can draw 

on in everyday collective decision-making processes" (Roth & Lee, 2002, p. 34).  This 

problematization elucidates many complexities otherwise unavailable (e.g., reflexivity 

in science and science communication, constructive ideas about public engagement; 

Wynne, 1995) and avoids assumptions made by approaches that see science as a 

reliable body of knowledge that should be communicated invariably in the direction of 

scientist  public.  However, it does not escape many assumptions made by linear 

approaches (such as those above) as well as create some new assumptions (i.e., that 

the public cannot be examined effectively by linear approaches to PUS). 



 

 18

Benefits and Limitations 

Contextual approaches to PUS have the advantage of identifying complexities 

that large-scale surveys cannot detect.  Knowledge Elicitation and concept mapping 

techniques can reveal mental connections and processes that would without them 

remain invisible.   Case studies can reveal intricacies about underlying phenomena in 

question.  This is the type of meaning that extends below the surface representation of 

phenomena under investigation and is the type of meaning that should be strived for 

attaining in research (Berkowitz & Donnerstein, 1982; Shapiro, 2002).  By viewing 

science communication as transactional and seeking meaning brought forth by 

research participants, contextual approaches impose less researcher bias than linear 

approaches to science communication. 

Of course, how people think about science is likely related to a variety of 

factors.  Because science, from this perspective, is rarely encountered outside of some 

social or otherwise applicable context, public values and interests are inextricably 

linked to their desire or ability to understand (or not) this science (e.g., Wynne, 1991; 

1995).  Other things that influence how people think about science include self-

efficacy (Salomon, 1984), personal relevance (Petty, Priester, and Brinol, 2002), 

interest (Hidi, 1990)5 and individual need for knowledge (Radway, 1984; 1997).  

Contextual approaches to PUS have attempted to define how publics understand 

                                                 
5 Neurological work on the relationship between interest and information processing 
has indeed revealed that people process information in systematically different ways 
when the information is something in which they are interested.  Hidi (1990) aims to 
link psychological with physiological processes in regards to the effect of interest on 
cognitive functioning.  She uses text-based material to identify cognitive processes in 
individuals who are interested versus uninterested in the text.  Her imaging studies 
show that different spontaneous, as opposed to conscious, processes occur in the brain 
when people process information they are interested in as opposed uninterested.  Still, 
this type of focus does not provide predictive tools for when or how people will be 
interested in any given text.  
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science in a variety of ways and many of these studies have been discussed above 

(Godin & Gingras, 2000; 2002; Roth & Lee, 2002; Yearley, 2000).   

However, case studies have the drawback of limited generalization.  Because 

case studies involve a particular issue and/or a limited subpopulation, they cannot 

detect broad tendencies or make predictions for issues or cultures they do not 

specifically address.  This approach tacitly brings with it a restricted ability to 

generalize its results to broader publics or populations.  Its premise is situational and 

therefore such findings have low external validity.  This limits the ability of this 

approach to provide predictive tools or reveal longitudinal or systematic trends in the 

way people think about science information. 

Finally, in light of arguments by H.H. Bauer, a practical problem arises with 

constructivist ideas about understanding science as knowing the process of deriving 

science knowledge.  Bauer (1994) argues that science does not function under the 

scientific method (that in fact the scientific method is a myth) and that attempts to 

understand the formation of scientific knowledge in this way are misleading or worse.  

Under this line of argument, attempts to define understanding in terms of people's 

knowledge of how scientific knowledge is created will be counterproductive until 

schools discontinue teaching the scientific method as an abstract principle, and 

scientists and the media discontinue the propagation of its myth. 

 

Integrative Approach 

Linear approaches, on one hand, attempt to "fix" the problem of "the" ignorant 

public by disseminating information or measuring (lack of) knowledge uniformly.  

Constructivist approaches, on the other hand, demand attention be given to the 

heterogeneity of the public such that it is seen as many different publics and analyzed 

accordingly.  Benefits and drawbacks to each can be seen.  Linear approaches can 
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yield rough estimates for areas and prevalence of knowledge limitations in the public 

as a whole, while they cannot detect certain complexities of this knowledge or of the 

public they are measuring (e.g. how knowledge is incorporated into lives, to what 

extent technical knowledge is understood, the context in which scientific information 

is understood, etc.).  Constructivist approaches can tap into these intricacies but they 

cannot provide broad estimates or generalized assertions as to the nature of these 

complexities.  This dichotomy is one foundation for the suggestion presented here that 

these two approaches are not only compatible with each other but are critical to the 

progression of PUS research.   

Some integration has begun, of late, between the deficit and contextual 

approaches to PUS, realizing that each contribute importantly and differentially to a 

full understanding of the public acquisition and usage of scientific information.  Some 

have proposed an integrated method for using surveys in line with a constructivist 

approach to PUS (Goncalves, 2000; Kallerud & Ramberg, 2002; Sturgis & Allum, 

2004).  This involves incorporating institutional knowledge and other nonstandard 

items within the survey framework or otherwise contextualizing knowledge within a 

survey framework.  Preliminary research using such a tool has been encouraging, 

although it is subject to receive similar criticism to previous, narrowly-manifested 

survey work. 

These ideas have also been used in practice. For example, Gannett health 

services at Cornell University contextualizes health messages (e.g., the attention-

grabbing "smart women" campaign) because campaign coordinators realized, through 

focus groups and in situ observation, that all their clients aren't created equal and all 

knowledges are not relevant to everyone. 

An early attempt to combine various contextualized views of science literacy 

was undertaken by Shen (1975), who proposed three dimensions for science literacy: 
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civic, cultural, and practical.  These distinctions are valuable but they are hard to 

quantify and use to make predictions.  In fact, Shen has not proposed a scale to 

measure consumer understanding of science information that comprehensively covers 

the science issues that consumers might find it necessary to understand.  This is, 

according to J.D. Miller, a significant shortcoming, although the irony in this critique 

begs illumination.  Scales set forth and widely used by Miller (i.e., the NSF's SEI) are 

not comprehensive and instead employ select, particular scientific constructs and ideas 

that, as a whole, come far from measuring "the full range of science and technology 

issues" (as termed in Miller's critique of Shen; Miller, 2004).  

This points to another example of the need for research from both approaches 

to be integrated in the field of PUS.  Epistemological approaches to PUS can be used 

to elucidate relationships and complexities while linear approaches can be used to 

quantify and measure the effectiveness of those ideas.  Although these surveys are 

useful in illuminating certain things, such data does not reveal critical information 

such as how or when people understand because, as constructivist approaches predict, 

people will not uniformly accept or attend to information delivery.  This is therefore 

another example as to why both approaches must be used in PUS research, 

maintaining their different goals, to attain a more complete understanding of how the 

public comes to know about science. An exploratory combination of these approaches 

is employed in the present study. 

The AMP (Lave, 1988) is worthy of further mention here.  This study uses the 

idea that thinking and doing are closely linked and defines audiences by number of 

years of schooling, age, number of years since schooling and the like.  The study finds 

that several of these variables are indicators of performance on arithmetic tests but not 

in the supermarket math task.  The AMP uses a contextual approach to understand 

how people best process technical information and defines audiences according to 
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individual differences and defines audiences according to individual differences.  This 

underlying idea is similar to the integrative approach employed in the present study.  

Although some useful information about the skill people bring to contextually solving 

math problems can be applied to how people understand science, the AMP is largely 

restricted to situational value and does not describe how similar people think about 

technical information in general.  However, it is a good example of a contextual 

approach to revealing how people make sense of some technical information followed 

by a way to understand trends in these sense-making processes through individual 

differences. 

A major limitation of case studies is their inability to describe audiences or 

situations outside those they are directly investigating.  Contrastingly, a major benefit 

to linear approaches is the ability to extend results to broader populations.  A major 

limitation of linear approaches is their inability to discern the underlying meaning of 

processes they investigate.  Contrastingly, a major benefit to contextual approaches is 

the ability to do just that.  An integrative approach therefore, can discern the 

underlying value of some phenomenon and use this understanding to describe that 

phenomenon more generally.  

We must acknowledge that the process or type of understanding does vary 

among people.  This variance has historically been defined via sociological traits or 

differences.  The present study aims instead to define groups of people according to 

individual variations.  By defining groups, or audiences, according to people's own 

understanding of the content we can identify ways to address people with an eye for 

this variety.  We may also be able to provide predictive value about the ways certain 

types of people think about science.  Individual differences are relatively static and 

measurable phenomena that people bring with them in creating any kind of 

understanding, regardless of the situation.  Some of these have been used to define 
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audiences, as in the case of the AMP.  If systematic trends in understanding are 

revealed from a contextual approach and these trends can then be used to define 

groups of similar people thinking about science in similar ways, it will comprise a 

powerful integrative understanding of the way people think about science information. 

Social Perspectives 

 Although previous PUS research has paid considerable attention to the idea 

that different audiences understand science information in different ways, the common 

perspective is that audiences differ according to sociological, cultural, or geographical 

differences.  The individual component of how people think about science has largely 

been neglected. 

 For example, Godin & Gingras (2000) posit that people's different social roles 

lead to variant understanding or need to understand technical information.  Roth & 

Lee (2002) even suggest that societies can have a social understanding that exceeds 

any individual's understanding of some scientific issues.  And Einsiedel (2000) takes a 

social-differences perspective in advocating the need to know about the enterprise of 

science and how its endeavors fit into society.  These researchers maintain that some 

social component can and should affect how people think about science information.   

 More heavy reliance on cultural aspects in understanding science information 

has also been explored.  Collins (1987) defines the understanding of science as "the 

nature of science as a cultural enterprise," a definition requiring cultural ambitions and 

perspectives to measure any outcome.  Shapin (1992) believes understanding science 

is more related to understanding the process and enterprise of science than the 

technical results of its research.  In this sense, Shapin sees science as very much 

culturally defined and therefore any understanding about the enterprise of science as 

framed through a cultural lens. 
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 Even geographical differences have been explored as an explanatory factor for 

differences in understanding science information.  Godin & Gingras (2000) believe 

that societies as a whole can be scientifically literate, a supposition that, to be 

measured without confound, almost requires geographic isolation.  Further, Wynne's 

Cumbria case study (1992) describes the shared understanding of farmers in the area, 

an understanding not shared by scientists who did not hail from the same geographical 

region.  These two examples, of course, combine social, cultural, and geographical 

similarities in forming their unique understandings.  Indeed any understanding of 

science is strongly connected to its sociocultural identity.  What is missing in these 

perspectives, however, is an individual component that may explain, in addition to 

these social aspects, how individual members of some culture (or society or 

geographical region) understand science information.   

A solely social perspective neglects a variety of individual factors that have 

been strongly implicated in influencing how and when people think about things.  For 

example, perceptions of self-efficacy can affect complex task performance (Salamon, 

1984).  Personal relevance strongly affects whether an individual is motivated to 

understand or think about stimuli (Petty, Priester, and Brinol, 2002).  Individual level 

of interest neurologically affects the way people think about information (Hidi, 1990).  

People experience different levels of need or desire for knowledge (Radway, 1984; 

1997), which affects their level of interest and therefore the way their brain processes 

certain information.  These are only a few examples from the multitude of studies 

describing how individuals differ in processing, relating to, comprehending, and 

organizing information.  Generally, these differences have either been considered 

constructs of their own (e.g. personal relevance) or have been derived from some other 

construct (such as personality in the case of interest or need for knowledge).  It is 

difficult to pinpoint any basic unit of individual differences research; it is unclear 
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which individual differences are directly responsible for phenomena.  What is clear, 

however, is that by neglecting to explore this ocean of potential explanations for how 

people think about science information, it is unlikely that a complete answer can be 

revealed.  The present study therefore attempts to add this individual component to our 

explanation of how people think about science.  The aim is not to override or mitigate 

implications of prior PUS research but rather to add robustness to its explanation of 

how different people think about science. 

 

Individual Differences 

For the present study, the choice of individual differences on which to focus 

can be based on 1) establishment in literature as strongly related to cognitive processes 

and 2) ease of measurability.  Two easily measurable individual differences are gender 

and age.  These have been utilized as explanatory variables in a variety of research 

settings and have demonstrated a variety of differences in processes such as learning 

styles (Lowery, 2004), sense-making (Lave, 1988; Wegner, 1998), media usage (Finn, 

1997), cognitive abilities (Halpern, 2000), efficacy/performance discrepancies 

(Williams, 1994), and even preferred type of science (Rhoten & Pfirman, 2007).  

Another source of measurable and relatively static individual differences are 

personality traits.  A variety of personality traits have been proposed in the psychology 

literature and a variety of measures have been used to operationalize these definitions 

(Big Five: Digman, 1990, Goldberg, 1990; MMPI: Swenson, 1961; Rorschach: 

Hartoch & Schachtel, 1942).  Personality factors, particularly the Big Five, have been 

used in a variety of settings in social and individual psychology literature, including 

the prediction of behavior (Paunonen & Ashton, 2001), job performance (Barrick & 

Mount, 1991), and general mental ability (Judge, Higgins, Thorsesen, & Barrick, 

1999).  The Big Five factor model of personality (Digman, 1990; Goldberg, 1990) is a 
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description of personality based on an analysis of trait convergence and 

comprehensiveness utilized in over 40 years of prior personality research.  The Big 

Five personality traits are extraversion, openness to new experiences, neuroticism, 

agreeableness, and conscientiousness.  Personality traits make sense for an initial 

exploration into this realm as there are many reasonable hypotheses to derive about the 

relationship between personalities and how people make sense of science.  Sense-

making has been related to personality and individual differences in other areas of 

research (affect: Wilson, Gilbert & Centerbar, 2003; math: Lave, 1988; knowledge: 

Dervin, 1989) and it is not unreasonable to presume that they may also relate to 

sorting information about science.  Further, some evidence suggests that catering 

messages to different personality types affects the effectiveness of persuasion for that 

message content (Wheeler, Petty, & Bizzer, 2005).  Specifically, Wheeler et al. found 

that matching message content to a participant's introversion/extraversion level 

resulted in increased persuasion for good arguments (and decreased persuasion for bad 

arguments) because the message was matched with the individual's self-schema, thus 

increasing perceptions of personal relevance and thereby encouraging cognitive 

elaboration.  This type of study suggests that individuals do process information in 

predictably different ways, according to personality differences.  Although in the 

future many other static individual and social characteristics may help in further 

defining these publics, this study serves as an initial exploration in this endeavor. 

Personality traits 

 Although hypotheses of how personality traits might be related to how 

individuals think about science information cannot be made a priori (explained 

below), some deeper understanding of each of these five personality traits will serve as 

a guide in motivating later hypothesis development.  These five trait factors are 
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supposed to represent four levels of abstraction of personality, from behavior to trait 

(Appendix 3 adapted from Digman, 1990). 

 Extraversion.  Extraversion is the trait dimension accounting for a spectrum of 

positive emotion, exploratory activity, reward, and sensation-seeking (Nettle, 2006).  

Extraverts are sociable people with strong interpersonal involvement.  This dimension 

has also been referred to as surgency (Norman, 1963).  Extraverts may process science 

information differently than those falling to the other end of the spectrum, termed 

introverts.  This dimension of personality is related to many social aspects of life.  

Considering that people with differing degrees of extraversion manifest a variety of 

different but relatively predictable social trends and behaviors, they may also relate to 

or contextualize science information to their lives in different ways. 

 Neuroticism.  This dimension of personality describes negative emotion such 

as anxiety, fear, sadness and guilt.  The dimension has been conceptualized as a 

continuum between neuroticism and emotional stability.  Neuroticism has been found 

to be a predictor of psychiatric disorders such as depression and anxiety (Nettle, 

2006), as well as a predictor of relationship failure and social isolation (Kelly & 

Conely, 1987).  Neuroticism is also positively correlated with competitiveness (Ross, 

Stewart, Mugge, & Fultz, 2001).  It seems likely that people who are emotionally 

stable will relate to or process science information differently than those who are less 

emotionally stable or more highly neurotic.  It is also possible that the competitive 

component of neuroticism will have some influence on how people categorize science 

information. 

 Openness.  This dimension of personality describes people who seek novelty 

and complexity (Nettle, 2006).  People high on openness scales are likely to make 

associations between domains that are seemingly unrelated or incongruous (McCrae, 
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1987).  This latter supposition strongly suggests that people high in openness may 

categorize science information in ways dissimilar to others.   

 Openness has also been referred to as intelligence in some studies (Borgatta, 

1964). Although this may seem inconsistent with the definition applied by McCrae 

above, Borgatta sees intelligence as comprising domains of cultural and creative 

interests, educational aptitude, and openness to feelings and new ideas.  In this sense, 

the two ideas are congruous in that they both assert that open people make rare 

cognitive connections.  This dimension has also been positively related to artistic 

creativity (McCrae, 1987) and to high scores on an Unusual Experiences scale 

(Mason, Claridge, & Jackson, 1995; Rawlings & Freeman, 1997).  Because this trait 

describes people who are open to new ideas, cultures, or experiences, it is likely that 

people scoring different in this personality domain will think about, process, and 

relate to information differently. 

 Agreeableness.  This trait refers to aspects of one's personality that are related 

to empathy and trust.  The dimension has been conceptualized as a spectrum of 

personality aspects from friendliness, altruism, nurturance, and emotional support to 

hostility, jealousy, and spitefulness.  Agreeableness is negatively related to 

personality disorders (Austin & Deary, 2000) and delinquency or antisocial behavior 

(Nettle, 2006).  People who are very agreeable or very disagreeable are likely to 

attach different values, judgments, or other personal ideas about new information.  It 

is therefore likely that different levels of agreeableness will be related to different 

methods of processing or categorizing science information. 

 Conscientiousness.  The fifth dimension of personality relates to orderliness 

and self-control (Nettle, 2006).  Conscientious people exhibit self-discipline in 

pursuing personal goals, delay immediate gratification for long-term plans, 

demonstrate strong moral principle and often display qualities of perfectionism.  
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Highly conscientious people are positively associated with life expectancy (Friedman, 

et al, 1995) and are also likely to have a stronger awareness of others' mental states 

(Baron-Cohen & Wheelwright, 2004).  Awareness of other perspectives may have 

significant influence in the way people conceptualize science information, relating 

new information to their own or others' lives in noticeably different ways compared to 

those that do not have this ability.  The conscientiousness dimension also subsumes 

dimensions of education achievement or will to achieve, or just "will" (Digman & 

Takemoto-Chock, 1981).  Because educational styles in this culture are very 

prescriptive and involve distinct methods of thinking, the relationship between this 

dimension and educational constructs may also have an influence in the way people 

process or categorize science information.  
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CHAPTER 2 

METHODS 

By using a combination of Knowledge Elicitation and concept mapping, data 

from this study aims to reveal intricacies about the way people understand science 

information that have not been offered by the extant literature.  The study also aims to 

begin defining publics in a contextual yet predictive way. 

This study employs a categorization task that follows prescribed methods of 

concept-mapping and knowledge elicitation to maximize the breadth of information 

revealed about how people think about science information, broadly defined. The task 

allows for insight in how people engaged with different types of scientific information, 

what kind of meaning people attached to the articles, and what kinds of information 

was gleaned from the articles.   

 

Hypothesis Development, Part I 

Using this contextual approach to understanding how people think about 

science information means that predictions as to how personality traits might correlate 

to similar understandings of science information cannot be made a priori.  Implicit in 

shedding assumptions as to what or how people think about science information is the 

necessity to examine data for common perceptions or understandings before making 

predictions about those understandings.  Therefore, three broad hypotheses are 

initially proposed regarding the existence of common trends in ways people think 

about science information.  These hypotheses are analyzed according to grounded 

theory (Strauss & Corbin, 1990) before a second set of hypotheses is developed in 

accordance with the first set of findings.  This second set of hypotheses is analyzed 

quantitatively.  In this way, participants' understanding of the information is 

contextualized as a function of their method or approach to making sense of the 
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material as opposed to fitting individual understandings into predetermined or 

prescribed areas. 

H1: Participants will use different heuristics to categorize articles. 

H2: Participants will not place articles into the same groups. 

H3: Variation obtained from support for H1 and H2 will reveal distinct, 

systematic groups of responses. 

In order to connect individual differences to trends in thinking about science 

information, these three hypotheses must be supported.  The first two hypotheses are 

reasonable based on prior research.  Ever since contextual models of science 

communication have developed researchers have discovered that people do not think 

about or respond to information in fixed ways.  This is indeed a central tenet of both 

transactional and contextual approaches to communication.  The third hypothesis 

presents a matter of great interest.  A priori speculation as to the particular types of 

groups that will emerge is not reasonable.  These trends will be found through 

grounded theory (Strauss & Corbin, 1990) so as to avoid researcher bias in groupings.  

Upon finding support for these three hypotheses, further hypotheses can be developed 

and analyzed in attempts to relate response trends to individual differences. 

 

Instruments 

Articles   

Thirty newspaper articles were chosen about a wide array of aspects of 

physical or natural science, including the processes, economics, politics, applications, 

innovations, or institutions of the sciences.  This is in line with the broadest definition 

of science available in PUS literature.  Newspapers were chosen as the medium 

because reading news is a task most people are familiar with and it provides 

information in a concise manner.  Articles were chosen at random from a LexisNexis 
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search of a one-week selection of such articles in major papers in the United States.  

Thirty articles were retrieved by predetermined numbers and scanned for broad 

relation to the enterprise of science.  Those that in no way related were tossed out and 

new articles from the same search and same list of predetermined numbers were 

chosen in their stead.  This process continued until thirty articles that in some way 

related to science were selected.  A list of all thirty headlines can be seen in Appendix 

1.  Participants were informed that the source of the information was newspapers so 

they were aware of the factual content.  However, articles were not presented in a 

manner aesthetically similar to a newspaper so that the information in the articles was 

more prominent than the type of medium from which they came.  This reinforces the 

aim of the study to reveal how people think about science information, not merely 

science news.  Articles were truncated at a reasonable location between 150-200 

words.  This text and its headline, in bold, were individually printed onto half sheets of 

paper.  See Appendix 2 for an example of this display. 

Categorization task   

Participants placed the thirty articles into categories that made sense to them.  

The only limitations placed on participants were that they could not have a 

miscellaneous category and they must be satisfied with their categories before 

continuing with the study.  In assuming that subjects follow the second rule, I am also 

assuming that participants will not categorize articles completely at random and will 

instead do so in some way that makes sense to them, the identification and grouping of 

which is the basis of this study.  In offering little structure to the task, participants 

could freely organize stories in a way that made sense to them individually.  Because 

structure can contribute to conditions that may restrict information processing or 

creativity, this lack of structure encouraged participants to complete the task according 

to their own understanding of the subject matter.  
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Personality Survey   

The five-factor model of personality has been discussed above.  The Big Five 

has acquired considerable validity within psychology and related fields in the past two 

decades.  A short-form version of this measure was constructed by Herzberg and 

Brähler (2006) as adapted from German versions of this inventory.  Although the 

reliability and internal consistency of this short-form scale are not as high as the 

standard multi-item scales, and its results return weaker correlations with other 

variables, its construct validity has been confirmed as a reasonable proxy for longer 

measures in cases where research conditions necessitate the shorter scale (Herzberg & 

Brähler, 2006).  Because the present study is exploratory in nature and because the 

categorization task of the study took up to an hour to complete, the short-form version 

of the Big Five measure is appropriate in this case.  It should also be noted that 

because items on this measure yield weaker correlations as explanatory variables, any 

correlations that may emerge as significant in the present case must be strong. 

The personality survey measures people across each of the Big Five traits: 

openness, extroversion, neuroticism, conscientiousness, and agreeableness.  

Participants receive a score (with 1 low and 7 high) for each trait. 

 

Procedure 

Participants were asked to place thirty newspaper articles into "whatever 

categories make sense to you."  The task had two rules as previously discussed: no 

category may be labeled miscellaneous and the participant must be satisfied with his 

or her categories before continuing with the study.  Once participants were satisfied 

with their categories, articles and category names were recorded.  They were then 

asked to think about how they came up with the categories and to explain what they 

looked for in setting the articles apart from each other.  This revealed the overall 
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theme by which they categorized articles.  The final task was the personality survey 

referred to above.  Age and gender were also collected. 

A pilot study was conducted (n=5) and the methods were not changed for 

experimental subjects.  Data from the pilot study is included in the analysis, as it 

revealed no differences from experimental data.  Interview subjects (n=7) were 

collected by snowball sample of acquaintances.  Observations from interviews 

revealed that people sorted articles differently, thought about the information in the 

articles in different ways, and brought some individual degree of understanding to the 

task.  To pursue a greater understanding of these trends and to identify systematic 

groups of similar people thinking about these topics in similar ways, a greater amount 

of data was needed.  Paper reports served as a sufficient way to collect this larger body 

of data for qualitative and quantitative analyses.  Paper subjects could be used in 

aggregate with interview subjects to systematically group these types of 

understandings and possibly begin to define the audiences from which they came.  

Paper reports (n=15) were collected by volunteer response to the same sampling 

technique.  These results are reported in aggregate (n=27) as no differences were 

found between groups. 
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CHAPTER 3 

ANALYSIS 

Interview Observations 

Interviews were helpful in revealing initial trends in the ways people sorted 

articles and the ways they thought about the content.  Most participants used a table or 

other flat surface to lay the articles out in front of them to construct their groups.  

Many participants used a pen to make notes on the articles as they read.  Many 

participants exposed their processes of sorting and making sense of the information.  

For example, one participant described the decisions she was faced with in the sorting 

process.  "I didn't know when I started, I had no idea how many categories I'd come up 

with…. I thought you could base it on what kind of article it was but that was too hard 

so I went with topics."  Another rationalized his category choices by explaining his 

process of developing them.  "I started out with a lot more categories and then I started 

grouping them up into broader themes.  I put them into similar subjects."  Other 

participants revealed their interest in the content of the articles.  "I was just thinking 

that this was something that I might be more inclined to pick up the newspaper if this 

was on the front page."  This participant sorted articles both by topic and by how 

interesting he found them to be.  Another described how her categorization process 

and interest were closely related.  "Well I guess I was thinking of what the person was 

writing, like what their object for writing it was.  So, um, but I must say that I started 

with the, with all the titles.  Like I first categorized them by title and then I went back 

to make sure that the article accurately described the title…. Not really the topic, but 

ya, the purpose…. If it was in a certain category I'd want to read it more than if it was 

in another." 

I made several observations from these interview sessions that I wanted to 

pursue more systematically.  Given the limited sample size, these observations were 
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suggestive only.  I noticed that females were more likely to attach values or judgments 

to their category names in comparison with males.  For example, conflict-laden 

categories like "science vs. society" or "moral vs. economy" and categories on which 

judgment were placed like "esoteric technology" or "technology for positive 

development" seemed to emerge from female participants more often than males. 

Older participants seemed to refer to categories in reference to timelines more 

often than younger participants.  For example, category names such as "signs of our 

new world," "historical conservation" and "science today" contain an element of 

chronology and these types of categories were more often developed by older 

participants. 

Another observation was that participants tended to use the same categorizing 

system (e.g., topic) but they would assign different category names to each topic and 

assign different articles to each category.  Assigning different articles to each category 

makes sense when the categorization method is reaction or personal interest but less so 

for categorizing by topic.  It would seem instead that, if there were designated topics 

for each article, that there would be more agreement among subjects as to which 

articles belonged in each topic.  There seemed to be little such agreement. 

What there did seem to be agreement on, however, was that participants 

understood the articles to varying degrees.  Through conversations about the articles it 

was clear to me that participants understood each article in different ways.  This is 

reasonable, as this observation represents the theoretical basis on which this study is 

designed – that people can develop different understandings of the same information.  

However the different types of understandings that people brought from the articles 

began to emerge.  For example, in categorizing each article, subjects understood them 

enough to either seek more information (as they often alluded to), form an opinion of 
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the topic (as they often expressed), relate it to their lives (as they often did), or some 

combination of the three.   

Many of these conversations provided insight as to how the participants 

thought about the information in the articles and their attitudes towards both the 

content and the subject more broadly.  One participant described the connection she 

saw between many articles that she found otherwise unrelated.  "This category is 

'Science' [laughs] because some of these things aren't necessarily science but… 

science is such a broad category, that's why.  I don't necessarily think penguins should 

be included with Xerox but…."  Another participant described his broad 

understanding of the content: "Knowledge means change….  Some things were more 

provable than others….  Degree of veracity….  They were meaningful to me in the 

sense that they were ways to look at things in ways I hadn't even thought about but 

they were all things that could potentially be proven."  Other participants related the 

material to their knowledge of their environment.  In describing why he placed one 

article into his "Social Concerns" category, one participant said, "It could have been 

under the government category but it goes along with what we're always talking about 

in America right now." 

In fact, many participants sorted articles in ways that related the content to 

their lives, revealing different ways in which people do this.  One participant described 

his process of differentiating between articles as their "Relevance to the social order; 

not just my personal order but all of, y'know where they sit in relation to where the 

world is heading."  This participant was relating the content of the articles to his life 

and his perceptions of society.  To describe how he created one category, this 

participant explained, "I thought it was special because when you put people in a 

museum to be observed it's different from anything.  Except that one Star Trek episode 
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I saw many years ago…." This participant related the content to his life via past 

experience.  

Other participants held or formed opinions about the content of the articles.  

"What this [category] really shows me is that there're a lot of bad writers out there and 

they can't communicate scientific topics at all.  And I read newspapers a lot and I 

encourage my kids to do it, too.  I teach them how as my job.   [These aren't] very 

motivating to get you to read further.  Some do but many don't, and that's really what 

you want to get."  Another participant described his "Dangers with Progress" category 

with an opinion towards the content of that category's contents.  "It seems like a step 

backward right now, to me.  If a continent is talking about trying to use something 

that's really proven to be a problem…"   

These observations reveal that people sorted articles differently, thought about 

the information in the articles in different ways, and brought some individual degree 

of understanding to the task.  These data were combined with paper reports to pursue a 

systematic investigation of how people think about science information. 

 

Qualitative Analysis 

A representative portion of the aggregate data can be seen in Appendix 4, 

demonstrating that both categorization technique and article groupings varied greatly 

between participants.  Although the maximum possible number of categories was 810, 

only 148 unique categories emerged.  This indicates that subjects did not all use the 

same categories, but they did not all use different ones, either.  This, in combination 

with interview observations, lends strong support to H1 and H2: subjects did all not 

categorize articles the same way and subjects did not group articles into the same 

categories.  Further analysis was necessary to determine support for H3, which 

demands the emergence of systematic trends among these differences. 
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Because most subjects self-reported sorting by topic of the article, it seemed 

like an obvious place to start looking for trends.  I first examined the topic names and 

which articles were assigned to these names.  From 148 unique category names, 

subjects' categories were streamlined into 35 more general categories.  Appendix 5 

explicates all participant-created categories that were subsumed by transformed 

categories.  Combination categories, for example science/society, were necessarily 

retained as they were defined by the participant as "science and society" or "science 

vs. society" and could therefore neither be placed into science nor society exclusively.  

Figure 1 shows frequencies of these 35 categories.  Figure 2 shows these frequencies, 

with categories that made up less than 1% of the whole subsumed into "other".  

Because of the wide diversity of responses and a relatively small sample size, this type 

of analysis did not reveal useful systematic groupings and was not pursued further.  It 

should be noted, however, that Cluster Sampling and K-Means are interesting methods 

for analyzing this type of data and would likely reveal other interesting trends if a 

larger sample were available.  These methods can map similarities and differences of 

groupings across both individuals and articles. 

 
Figure 1: Frequencies of 35 broader categories (n=810). 
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Figure 2: Frequencies of 16 most common broad categories.  Twenty-nine categories each 

made up less than 1% of total and are subsumed under "other". 

 

What emerged from this, though, was that much meaning was lost in 

collapsing subject-created categories. For example, collapsing categories necessitated 

the combination of "human relation to environment" with "conservation" with 

"civilization vs. nature" for the environment category and "travel" with "tourism" with 

"signs of our new world" for the international category.  Clearly participants meant 

different things by these category names than just "environment" and "international."   

Returning to the original data, I found that although participants most often 

(63%, n=27) self-reported sorting by topic to some degree, category names often 

revealed more than just this.  This makes sense in light of the previously mentioned 

observation that there seemed to be a great amount of disagreement in terms of which 

articles belonged under which topic.  For example, "signs of new world," 

"environmental concerns," and "pop culture science" include more information in their 

names than just the subject matter of the article.  I found that every participant-created 
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category fell neatly into five contexts: value/judgment (V), social (S), chronological 

(C), personal relevance (P), and topic only (T).6   

Categories were defined as belonging to a context by quite explicit reference to 

that context.  For example, "signs of the new world" reveals a chronological context, 

"environmental concerns" reveals both an environmental and a value/judgment 

context, and "pop culture science" reveals a social context.  Appendix 6 shows the 

contexts into which each participant-created category was placed.  Figure 3 shows the 

frequency with which each of these contexts was used (n=841).  

 

 

Figure 3: Frequencies of contexts used (n=841). 

 

 

 

 

 

 

 

                                                 
6 Only one subject created categories that did not fall into one of these contexts and 
this data was excluded from further analyses.  (Some categories from this subject did 
fit into these contexts: "moral vs. economic", "systems and communication" while 
others did not "cause/effect", "behavior/effect".  This participant was excluded from 
further analysis because only partial data could be used.)  This reveals strong support 
for H3 in that this is a clear trend in the way people made sense of the information. 
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Support for H1-H3 allows continuation to the next step of this study, which is 

to look for parallels in the ways people think about science information and their 

individual differences.  The goal is to find ways to describe groups of people who 

think about things in similar ways according to their individual differences. Some 

formal hypotheses can be made to this end. 

 

Hypothesis Development, Part II 

The following series of nine hypotheses relate contextual usage to types of 

people.  These hypotheses are based on interview observations, qualitative analysis of 

the present data, and individual differences literature.  This provides an initial attempt 

at defining relatively static, predictable groups of people that similarly process science 

information.  A graphical depiction of these hypotheses can be seen in Figure 4.  Other 

relationships between individual differences and context usage were also examined 

though not formally hypothesized. 

 
 
IV (Individual Characteristic)  

 
DV (Context Usage)  

Age                         

Gender  
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Agreeableness  
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Figure 4: Directional indicators of hypothesized relationships between individual differences 
and context-usage in a categorization task of science articles.   
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 Hypotheses involving age and gender are also based on observations from 

interviews.  Most personality trait hypotheses, with the exception of extraversion, are 

not based on interview observations as personality characteristics were not usually 

sufficiently visible. 

Age   

People of different age groups will likely categorize articles in some ways 

distinct from each other.  For example, people who have lived longer are more likely 

to attach temporal context to information in order to relate to the subject matter.  

Younger people, having less years of experience on Earth, may be less likely to 

contextualize information in a time-relevant fashion because they make sense of 

information in ways that relate to their more chronologically-narrow existence.  These 

ideas make sense in light of studies on situated and context-based learning (e.g. 

Brown, Collins, & Duguid, 1989; Hansman, 2001 as described by MacKeracher, 

2004) in which age-related changes reveal significant differences in the way people 

garner meaning from information.  Therefore, the following two hypotheses are 

proposed: 

H4: Older participants will use more chronological contexts in comparison to 

younger participants. 

H5: Younger participants will include more personal relevance contexts in 

comparison to older participants. 

 

Gender 

Gender differences have long been highlighted as descriptive factors for 

cognitive differences (Halpern, 2000).  Whether biological or more socially defined, 

gender differences exist in many areas of cognition, information-seeking, and sense-

making research.  Some of this research will be considered here for the formation of 
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hypotheses aimed at describing gender differences in publics consuming science 

information. 

Females have been reported to use affective cues in learning more often than 

males (MacKeracher, 2004).  Neuroimaging reports provide evidence that women 

incorporate affective information in cognitive tasks more wholly, whereas men reveal 

more partitioned affective responses in performing cognitive tasks (Wager, Phan, 

Liberzon, & Taylor, 2003).  Research on the role of affect in critical thinking 

processes is abundant (McLeod, 1994).  The use of affect in critical thinking can be 

seen as parallel to the use of a value/judgment context in the categorization task.  This 

is to say that incorporating a value or judgment in the name of a category in attempts 

to make meaningful distinctions between articles is similar to the use of affect in 

deriving meaning from information.  Values and judgments of subject matter are 

closely related to affective evaluations of that subject matter and therefore the 

following hypothesis is proposed: 

H6: Females will use more value/judgment contexts than males. 

Research by Rhoten & Pfirman (2007) indicate that women are more likely to 

be involved in interdisciplinary science because of differences in learning styles.  This 

suggestion implies that females are more likely to feel comfortable with learning 

styles that incorporate information from various areas of expertise.  Therefore, the 

following hypothesis is proposed: 

H7: Females will use a wider variety of contextual cues in comparison to 

males. 

Extraversion 

Extraversion (Dimension I) relates to the introversion/extraversion continuum 

and is meant to describe personality dimensions of sociability, interpersonal 
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involvement, and surgency (Norman, 1963).  Because of the social element of 

extraversion, the following hypothesis is proposed: 

H8:  Those high in extraversion will use more social contexts in comparison to 

those low in extroversion. 

This hypothesis is also based on the observation made during interviews that 

more gregarious people usually referred to the content of the article in respect to its 

social elements such as political, current event, or other conversational topics. 

Agreeableness 

Agreeableness (Dimension II) provides a spectrum of personality aspects from 

friendliness, altruism, nurturance, and emotional support to hostility, jealousy, and 

spitefulness.  Because agreeableness seems closely related to judgment and values, the 

following hypothesis is proposed: 

H9: Those high or low in agreeableness will use more value/judgment contexts 

in comparison with those who score more moderately on the agreeableness scale. 

Conscientiousness 

Conscientiousness (Dimension III) subsumes dimensions of education 

achievement or will to achieve, or just "will" (Digman & Takemoto-Chock, 1981).  

The relationship between this dimension and educational constructs implies the 

likelihood that people high in conscientiousness will employ independent 

categorization methods commonly utilized in educational practices.  Educational 

practices less often attach contextual meaning to ideas in favor of striving to present 

these ideas in terms of their objective value.  Therefore, the following hypothesis is 

proposed: 

H10: Those high in conscientiousness will use more topic-only contexts than 

those low in conscientiousness. 

Neuroticism 
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Neuroticism (Dimension IV) represents negative affect and has been 

conceptualized as a continuum of neuroticism vs. emotional stability.  Because high 

neuroticism is related to low emotional stability and therefore lower emotional 

consistency it is likely that those high in neuroticism will employ a wider variety of 

contexts in their categorization techniques in order to account for their variable 

affective situations.  Therefore, the following hypothesis is proposed: 

H11:  Those high in neuroticism will use a wider variety of contextual cues in 

comparison to those low in neuroticism. 

Openness 

Openness (Dimension V) has been referred to as intelligence in some studies 

(Borgatta, 1964). This trait comprises domains of cultural and creative interests, 

educational aptitude, and openness to feelings and new ideas.  Because this trait 

describes people who are open to new ideas, cultures, or feelings, it is likely that those 

high in openness are less likely to pass judgment on articles and therefore the 

following hypothesis is proposed: 

H12: Those high in openness will use less value/judgment contexts in 

comparison with those low in openness. 

Further analysis   

In addition to these hypotheses I will examine other possible correlations that, 

although not specifically proposed here, might reveal interesting connections to pursue 

in the future. 
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CHAPTER 4 

RESULTS 

Context usage was transformed into binary data such that "1" and "0" 

represented that the subject did or did not, respectively, use that context in their 

categorization technique.  Context usage was therefore analyzed as a nominal variable 

with the exception of the topic-only context, which was analyzed as an ordinal 

variable (low: 0-10 uses, moderate: 11-20 uses, and high: 21-30 uses).  Nominal and 

ordinal variables were used in order to eliminate weighting effects from those subjects 

that used one or more contexts many times.  The binary form of this data reveals 

relationships between context usage and individual differences and is less affected by 

some individuals strongly favoring certain contexts. 

Likewise, personality traits were transformed into groups of low {[1-3]}, 

moderate {(3-5)}, and high {[5-7]} and therefore analyzed as ordinal variables.  Age 

was also transformed into two groups with "1" corresponding to under 40 years (n=15) 

and "2" to 40 or older (n=12) and therefore analyzed as a nominal variable. 

Table 1 shows the results of H4-H12 in aggregate.  Figure 5 graphically 

depicts significant results of H4-H12 in the same form in which they were presented in 

Figure 4. 

H4. Older participants will use more chronological contexts in comparison to 

younger participants. 

A chi-square test of older vs. younger and use or non-use of chronological 

context reveals the following: 

 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 1.704766 1 3.409532 0.0648* 
Full 16.843197  
Reduced 18.547963  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept  0.34657295 0.4249182 0.67 0.4147 
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Term   Estimate Std Error ChiSquare Prob>ChiSq 
Tbinary[0]  0.75203805 0.4249182 3.13 0.0768 
For log odds of 1/2 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Tbinary 1 1 3.40953166 0.0648*  

 

This test reveals that H4 is marginally significant (p=0.065, p<0.10).  This is moderate 

support for the hypothesis that older people are more likely to use chronological 

contexts in categorizing science articles. 

 H5. Younger participants will include more personal relevance contexts in 

comparison to older participants. 

 A chi-square test of older vs. younger and use or non-use of personal relevance 

contexts reveals the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 0.796712 1 1.593425 0.2068 
Full 17.751250  
Reduced 18.547963  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept  0.6931341 0.5982889 1.34 0.2466 
Pbinary[0]  -0.6931341 0.5982889 1.34 0.2466 
For log odds of 1/2 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Pbinary 1 1 1.59342496 0.2068  

 

This test reveals that H5 is not significant (p=0.21, p>0.10).  This does not support the 

hypothesis that younger people are more likely to use personal relevance contexts in 

categorizing science articles. 

H6.  Females will use more value/judgment contexts than males. 

A chi-square test of females vs. males and use or non-use of value/judgment context 

reveals the following. 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 2.313590 1 4.627181 0.0315** 
Full 16.382861  
Reduced 18.696451  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept  0.09618581 0.4327939 0.05 0.8241 
Vbinary[0]  0.88464316 0.4327939 4.18 0.0410 
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For log odds of F/M 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Vbinary 1 1 4.62718065 0.0315**  

 

This test reveals that H6 is significant (p=0.031, p<0.05).  This supports the 

hypothesis that females are more likely to use value/judgment contexts than males in 

categorizing science articles. 

H7.  Females will use a wider variety of contextual cues in comparison to 

males. 

A chi-square test of females vs. males and the sum of binary result for each context 

(topic-only excluded, maximum value = 4) reveals the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 1.301002 3 2.602004 0.4571 
Full 17.395449  
Reduced 18.696451  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept  -4.623e-18 1.4142136 0.00 1.0000 
V of Cbinary[1-0]  0.28768207 1.6072751 0.03 0.8579 
V of Cbinary[2-1]  -1.3862931 1.1180338 1.54 0.2150 
V of Cbinary[3-2]  1.50407611 1.0408328 2.09 0.1484 
For log odds of F/M 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Var of Contexts 3 3 2.6020044 0.4571  

 

This test reveals that H7 is not significant (p=0.46, p>0.10).  This does not support the 

hypothesis that females are more likely to use a variety of contexts in categorizing 

science information. 

H8.  Those high in extraversion will use more social contexts in comparison to 

those low in extroversion. 

A chi-square test of extraversion and use of social contexts reveals the following: 

With Eordinal and Sbinary: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 0.754942 1 1.509884 0.2192 
Full 24.541042  
Reduced 25.295984  
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Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept[1]  -2.3020794 0.6514597 12.49 0.0004 
Intercept[2]  0.58322005 0.4214318 1.92 0.1664 
Sbinary[0]  -0.4892734 0.3999427 1.50 0.2212 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Sbinary 1 1 1.50988441 0.2192  

 

This test reveals that H8 is not significant (p=0.22, p>0.10).  This does not support the 

hypothesis that extraverts are more likely to use social contexts in categorizing science 

information. 

H9.  Those high or low in agreeableness will use more value/judgment 

contexts in comparison with those who score more moderately on the agreeableness 

scale. 

A chi-square of agreeableness (high and low vs. moderate) and use or non-use of 

value/judgment contexts reveals the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 2.865577 1 5.731154 0.0167** 
Full 14.931541  
Reduced 17.797118  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept  -0.4533345 0.4480793 1.02 0.3117 
Vbinary[0]  1.01295024 0.4480793 5.11 0.0238 
For log odds of 1/2 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Vbinary 1 1 5.73115409 0.0167**  

 

This test reveals that H9 is significant (p=0.02, p<0.05).  This supports the hypothesis 

that those high or low in agreeableness are more likely to incorporate value/judgment 

contexts into their categorization of science articles in comparison with those who 

schore more moderately on the agreeableness dimension of the personality measure. 

H10.  Those high in conscientiousness will use more topic-only contexts than 

those low in conscientiousness. 

A chi-square test of conscientiousness and topic-only usage reveals the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
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Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 0.421724 2 0.843449 0.6559 
Full 20.626223  
Reduced 21.047947  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept[1]  -2.7545408 1.1784404 5.46 0.0194 
Intercept[2]  1.28493359 0.8682508 2.19 0.1389 
Nordinal 2[2-1]  -0.5832483 1.0217902 0.33 0.5681 
Nordinal 2[3-2]  -0.464773 0.9448159 0.24 0.6228 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Nordinal 2 2 2 0.84344899 0.6559  

 

This test reveals that H10 is not significant (p=0.66, p>0.10).  This does not support 

the hypothesis that highly conscientious people are more likely to use topic-only 

names for their categories of science articles. 

H11.  Those high in neuroticism will use a wider variety of contextual cues in 

comparison to those low in neuroticism. 

A chi-square test of neuroticism and the sum of binary result for each context (topic-

only excluded, maximum value = 4) reveals the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 4.050390 3 8.100779 0.0440** 
Full 14.272003  
Reduced 18.322393  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept[1]  -11.510123 223.25168 0.00 0.9589 
Intercept[2]  11.503529 222.51709 0.00 0.9588 
V of Cbinary[1-0]  9.71836389 223.25429 0.00 0.9653 
V of Cbinary[2-1]  -20.711067 315.1453 0.00 0.9476 
V of Cbinary[3-2]  0.33647224 1.0047506 0.11 0.7377 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
V of Cbinary 3 3 8.10077946 0.0440**  

 

This test reveals that H11 is significant (p=0.04, p>0.05).  This supports the 

hypothesis that those high in neuroticism are more likely to a wider variety of contexts 

in their category names for science articles compared to those lower in neuroticism. 

H12.  Those high in openness will use less value/judgment contexts in 

comparison with those low in openness. 
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A chi-square test of openness and use or non-use of a value/judgment context reveals 

the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 0.155392 1 0.310784 0.5772 
Full 17.030491  
Reduced 17.185883  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept[2]  0.74580065 0.4257315 3.07 0.0798 
Vbinary[0]  0.23497836 0.4257315 0.30 0.5810 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Vbinary 1 1 0.31078387 0.5772  

 

This test reveals that H12 is not significant (p=0.28, p>0.10).  This does not support 

the hypothesis that those high in openness are less likely to use judgment/value 

contexts in categorizing science articles. 
 
Table 1: Summary of hypothesis testing results.  *Denotes significance at p=0.10 level; 
**Denotes significance at p=0.05 level.   

 
Number Description Supported Y/N (p-value) 
4 Older participants will use more chronological contexts in 

comparison to younger participants 
Y* (0.065) 

5 Younger participants will include more personal relevance 
contexts in comparison to older participants 

N (0.207) 

6 Females will use more value/judgment contexts than males Y** (0.032) 
7 Females will use a wider variety of contextual cues in 

comparison to males 
N (0.457) 

8 Those high in extraversion will use more social contexts in 
comparison to those low in extroversion 

N (0.219) 

9 Those high or low in agreeableness will use more 
value/judgment contexts in comparison with those who score 
more moderately on the agreeableness scale 

Y** (0.017) 

10 Those high in conscientiousness will use more topic-only 
contexts than those low in conscientiousness 

N (0.656) 

11 Those high in neuroticism will use a wider variety of 
contextual cues in comparison to those low in neuroticism 

Y** (0.044) 

12 Those high in openness will use less value/judgment contexts 
in comparison with those low in openness 

N (0.577) 
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IV (Individual Characteristic)  

 
DV (Context Usage)  

Age                         

Gender  

Extraversion  

Agreeableness  

Conscientiousness  

Neuroticism  

Openness  

 

Chronological (T)   

Personal Relevance (P)  

Value/Judgment (V)  

Social (S)  

Topic-Only (N)  

Variety of Contexts  

 
Figure 5: Significance findings of hypothesized directional relationships between individual 
differences and context-usage in a categorization task of science articles. *p<0.10, **p<0.05. 

 

Further analysis   

Because this study is exploratory in nature, analyses were conducted to reveal 

relationships between variables that were not explicitly hypothesized.  Those found to 

be significant are reported here.  Figure 6 graphically depicts all significant findings 

from this and hypothesized analyses. 

A chi-square test of extraversion and use or non-use of chronological context reveals 

the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 1.459300 1 2.918601 0.0876 
Full 23.836684  
Reduced 25.295984  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept[1]  -2.1887657 0.6368638 11.81 0.0006 
Intercept[2]  0.83810675 0.4445637 3.55 0.0594 
Tbinary[0]  0.67532258 0.4122633 2.68 0.1014 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Tbinary 1 0 2.9186008 0.0876  

 

+*

F(+)** 

1,3>2** 

+** 
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This indicates that the relationship between extraversion and use of chronological 

contexts is marginally significant and the similarities observed in this study are less 

than 9% likely due to chance (p=0.09, p<0.10). 

 A chi-square test between extraversion and use of topic-only names for 

categories reveals the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 3.094934 2 6.189869 0.0453 
Full 22.201050  
Reduced 25.295984  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept[1]  -3.1578742 1.060922 8.86 0.0029 
Intercept[2]  0.19310402 0.7457846 0.07 0.7957 
Nordinal 2[2-1]  1.78197902 1.0440721 2.91 0.0879 
Nordinal 2[3-2]  -2.3058826 1.0717257 4.63 0.0314 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Nordinal 2 2 2 6.18986901 0.0453  

 

This indicates that the relationship between extraversion and use of topic-only 

categories is significant and the similarities observed in this study are less than 5% 

likely due to chance (p=0.045, p<0.05). 

A chi-square test of neuroticism and use or non-use of personal relevance 

contexts reveals the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 5.142146 1 10.28429 0.0013 
Full 13.180247  
Reduced 18.322393  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept[1]  -4.8970755 1.2001888 16.65 <.0001 
Intercept[2]  0.45888382 0.6712056 0.47 0.4942 
Pbinary[0]  1.8466506 0.6706644 7.58 0.0059 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Pbinary 1 1 10.2842926 0.0013  

 

This test indicates that the relationship observed between neuroticism and use of 

personal relevance is significant and the relationship observed in this sample is less 

than 1% likely due to chance (p=0.001, p<0.05). 
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A chi-square test of conscientiousness and of use or non-use of social contexts reveals 

the following: 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 2.708951 1 5.417902 0.0199 
Full 18.338996  
Reduced 21.047947  
Parameter Estimates 
Term   Estimate Std Error ChiSquare Prob>ChiSq 
Intercept[1]  -3.8477506 1.0735846 12.85 0.0003 
Intercept[2]  0.57429471 0.4548415 1.59 0.2067 
Sbinary[0]  -0.9928444 0.4505427 4.86 0.0275 
Effect Likelihood Ratio Tests 
Source Nparm DF L-R ChiSquare Prob>ChiSq   
Sbinary 1 1 5.41790238 0.0199  

 

This test indicates that the relationship between conscientiousness and use of social 

contexts in categorizing science information is significant and the relationship 

observed in this sample is less than 2% likely due to chance (p=0.02, p<0.05). 
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Figure 6: Directionality and significance of all relationships found between individual 
differences and context-usage in a categorization task of science articles. *p<0.10, **p<0.05. 
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CHAPTER 5 

CONCLUSION 

Some hypotheses were supported while others were rejected.  Additionally, 

significance was found in some places it had not been predicted.  These findings are 

not surprising as this is study was exploratory in nature and exposed many areas for 

correlational findings.  What is most interesting about this study is the support for H1-

H3 and specifically the fact that systematic trends emerged in the way people 

categorized articles.  Further, these systematic trends correlated to some aspects of 

static individual characteristics.  Although a great deal of further research must be 

done to ensure reliability of these findings and to generalize them to a wider 

population, the present study serves as a new approach to identifying and predicting 

audiences for science information. 

The nature of the categorization task with minimal structure left participants to 

categorize articles in any manner they felt made sense to them.  In doing so, subjects 

were not lumped into predetermined segments of the population.  By identifying 

trends in participants' thought processes through grounded theory (Strauss & Corbin, 

1990), individual understandings could be contextualized according to individual 

intentions.  From these trends, an attempt to define different publics for science 

information emerged and some significant correlations were found in this endeavor.  

These findings must be examined both individually and in aggregate in order to realize 

their full potential for future research and implications for science communication 

practices. 

Individual Hypotheses 

Support for H4, the positive relationship between age and use of chronological 

contexts, was not surprising as it supports a finding noted from interview sessions.  

This hypothesis was based on the belief that people who have lived longer are more 
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likely to make sense of new information by relating it to a temporal function.  This 

makes sense because younger people have less temporal experience in life and 

therefore are less likely to make sense of things by relating them to this context. 

Support for H6, that females are more likely to place value/judgment on 

articles, is also quantitative support for an observation noted in the interview sessions.  

Females are more aware of and closer connected to affect, which leads to the belief 

that they are more likely to understanding new information in the sense of its affective 

value.  Values and judgments lie more on the affective side of a spectrum from topic 

to affect and therefore this finding makes sense. 

 Support for H9, that those high or low in agreeableness are more likely to use 

value/judgment contexts than those more moderate in agreeableness, makes sense on a 

different evaluation of the value/judgment context.  Because the extreme ends of the 

agreeableness spectrum relates to positive and negative humanistic qualities, it is 

likely that those falling in these extremes are more likely to evaluate new information 

according to its humanistic value or judgment, be it positive or negative. 

 Support for H11, that neuroticism is positively correlated to the variety of 

contexts used is interesting in that neuroticism is related to instability.  This instability 

can be seen as manifesting a wide variety of contextual cues in relating to new 

information as opposed to a stable and more constant way of making sense of different 

types of science information. 

 Those significant findings not predicted also warrant consideration.  That 

extraversion is negatively related to the use of both chronological contexts and topic-

only category names are interesting.  This may be due to the fact that extraverts focus 

on more external factors to make sense of new information.  Therefore although the 

hypothesis that extraverts will incorporate more social contexts into their 

categorization methods was not supported, extraversion's negative relationship to 
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chronology and topic-only context usage seem to lend support to that idea.  The 

finding that neuroticism is inversely related to the use of personal relevance contexts is 

also interesting.  One way to explain this finding is that because low neuroticism infers 

higher emotional instability, using external factors instead of internal beliefs to make 

sense of new information may make sense.  Finally, the finding that conscientiousness 

is inversely related to the use of social contexts may make sense in that the educational 

dimension of one's life is relatively unrelated to social aspects.  Therefore, those who 

excel in education dimensions may relate less to social relationships in making sense 

of new information, especially when the content of this information (science) is easily 

related to education. 

Summative Findings 

These findings, taken together, comprise an initial attempt to define publics for 

science information according to the ways they inherently and individually make sense 

of such information. In the act of categorizing the articles, it was observed that 

participants generally understood each article enough to seek more information, form 

an opinion, relate it to their lives, or some combination of the three.  By correlating 

relatively static characteristics with this individually inherent sense-making process, a 

new approach to defining publics for science information emerges.  Publics can be 

systematically identified by their differing understandings of science information and 

these publics can then be grouped and defined according to that meaning.   

This can be seen as a different conceptualization of science literacy than has 

been used in previous PUS research.  I have argued that this approach connects the 

contextual and lay knowledge models of science communication while avoiding 

assumptions made by the deficit model.  By examining the meaning that individuals 

bring to these articles, aspects of the lay knowledge model are incorporated.  By 

examining different groups of science audiences through their use of contextualization 
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to understand these articles, the contextual model of science communication has 

thoroughly been employed.  And in doing so, some assumptions made by the deficit 

approach to science communication have been avoided.  

Limitations 

 Given the constraints of time and resources of this project as a Master's thesis, 

there are several limitations worth mentioning.  More data would be invaluable to this 

project.  I mentioned previously that K-means and Cluster Sampling could be valuable 

statistical techniques in analyzing similarities and differences in categorization styles.  

Because of the amount of data, these tests could not be performed but may yield 

interesting findings if more data were collected and these analyses were performed in 

the future.  Additionally, more data would have been helpful in the analytical methods 

that were employed here.  More analyses could have been performed by grouping 

participants into personality types and by combining personality dimensions.  Because 

personality traits do not exist in isolation, combining trait dimensions may reveal more 

realistic interpretations of how people think the information presented. 

 Another limitation of this study was that it was carried out entirely by a single 

author.  Although I have confidence in the contextual dimensions that emerged (and 

readers can check their agreement with my judgment in Appendix 6) another 

perspective would have been useful in identifying these trends.  Another perspective 

would also be useful in identifying which participant categories belonged to which 

contexts, to reinforce confidence that this was done in the appropriate manner.  

Without inter-coder reliability, there is no way to judge whether another scholar would 

have identified the same contextual dimensions as those presented here.  Indeed there 

is no way to determine whether another scholar would have even been satisfied with 

"context" as the unifying aspect and distinguishing feature of participant categories; 

there are likely other interpretations of this data that have been overlooked by nature 
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of this being a single-author project.  Despite these limitations, this study serves as a 

good initial exploration into the realm of individual differences as an explanatory 

factor for how different people think about science information. 

Implications and Future Research 

 The finding that different people categorize science articles in different ways is 

not surprising.  Nor is it surprising that clear relationships emerged between 

categorization types and individual characteristics.  What is surprising about this is 

that a study of this kind has not previously been undertaken in PUS research.  That 

people make sense of certain subject matters in different ways has been widely 

researched (Dervin, 1998; Wenger, 1998).  Different sense-making practices have 

been correlated to individual differences, too (e.g. Lave, 1988).  It should not be 

surprising that people may react in similarly systematic ways to science information.   

 From the perspective of prior PUS research this study adds a more stable 

component to the explanation of how people think about science information.  

Previous work in this area has focused on social, cultural, and geographical 

differences as explanatory factors for differences in how people think about science.  

Perspectives and findings stemming from these factors should be maintained, as the 

science and the individuals they describe cannot be isolated from their social, cultural, 

or geographical surroundings.  The individual differences perspective adds, however, 

an explanatory factor in describing how people think about science information that is 

inherent to individuals regardless of such social factors.  Two people in very different 

social settings may in fact have great similarities in the way they process science 

information, attributable to their personalities.  This is not to say that those two people 

do not have added social, cultural, or geographical factors contributing to their 

concepts of science information; but I do want to argue that the approach they take in 

making sense of that information may be more similar than social differences 
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perspectives warrants.  It could also be presumed that social, cultural, and 

geographical elements of one's individuality will correlate strongly to the attitude or 

perspective an individual adopts about a particular science issue but that the process 

they invoke in coming to that conclusion is largely based on individual differences 

such as personality.  Social factors may influence the perspective one maintains but 

the road one takes in getting there is largely influenced by individual factors.  In this 

sense, individual differences may not change an individual's response to information 

but rather how an individual approaches that information. 

This approach to understanding science audiences opens oceans of areas for 

future investigation.  This approach could have broad applications in the field of PUS 

and beyond as well as the potential to serve as a unifying force for PUS researchers.  

These applications may include, but are certainly not limited to: health campaign 

planning, doctor-patient relationship improvement, persuasive appeal for issue-

advocates, efficacy enhancement of policy-formation processes, increased engagement 

of science media (newspapers, television, radio, textbooks, museum displays, etc.), as 

well as facilitating the development of methods to increase public acquisition of 

science knowledge in general.  Future research under this paradigm will likely 

contribute greatly to enhanced efficacy in these areas and in the academic 

understanding of PUS as a whole. 
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APPENDIX 
Appendix 1: List of headlines from all thirty newspaper articles used in categorization task. 

- Avoiding the buzz? Some caffeine lurks even in decaf beans  
- Battlers of the sea; Penguins parade a tough life 
- Cell, TV towers pose risk for birds 
- Charter school puts hope in same-sex classes Backers see fewer 

distractions 
- Cheap formula just as good 
- Chinese and native trees flourish in Tokyo's Confucian grove 
- CT scans may replace most angiograms 
- HPV is a girl's new fact of life; A vaccine before she became 

sexually active could have prevented this young woman's 
infection. It wasn't available then. It is now. 

- It's a stretch for schools to find enough space for P.E.; As 
students' health becomes a bigger issue, space constraints in 
L.A. Unified make fitness tougher to achieve.  

- Less than zero?; That buzz might be the sound of calories 
burning, studies suggest. But green tea extract's real-world 
effects are unproved. 

- New ring Early sketch of Stonehenge found 
- Nuke network would take decades  
- Our moral duty to save the planet is a taxing concern 
- Owner fumes over Indian furor: Shopkeeper says statue has 

nothing to do with smoking 
- Painkiller's use in children sought Pfizer drug has history of 

risks 
- Passengers will face fingerprint checks at airports 
- Polycom introduces high-def conferencing solution; New 

architecture supports video, voice as well as multimedia 
content  

- Preserving a bridge to city's past: 12 railroad bridges could 
get landmark status 

- Rarity of poison may leave trail to source  
- Silicone: Now a solid `maybe'; The breast implants' approval by 

the FDA was not fine-print free. Women must weigh the impact, 
and costs, of follow-up care. 

- The cure for what we don't know; Breast cancer can't be 
prevented. That makes us suckers for rumors and anxious about 
the facts. 

- Theory of relativity: Scientists have long been suspicious of 
the media. But journalism has an important part to play in 
bringing their ideas to life 

- Try exercise for that weak-kneed feeling; Strengthening the 
front thigh muscles might help slow the rate of cartilage loss. 

- Toxic seed becomes hope for the hungry 
- Web Tool Said to Offer Way Past the Government Censor 
- What we eat; Sugar, spice, everyone's nice; Savory treats seem 

to have soothing powers. Does it really matter if it's sensory 
or chemical? 

- Wine for life, day one: The magic of Madiran 
- Wired for vascular health; A tiny device similar to a pacemaker 

may work better than some drugs for high blood pressure. 
- Xerox Seeks Erasable Form Of Paper For Copiers  
- Zoo's next new exhibit - humans 
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Appendix 2: Sample news story as displayed to participants (actual size = 8.5'x5.5'). 
 
Zoo's next new exhibit - humans 
It's an idea that has Adelaide intrigued. 
For the month of January, 24 people will get the opportunity to experience Adelaide Zoo from the other 
side of the glass, living in an unused ape enclosure.  
And though it may seem more Big Brother than National Geographic, the Human Zoo project is being 
conducted in the name of science and conservation. 
Each week in January, six volunteers will become part of the zoo's animal display to compare the 
behaviour of humans with that of our closest cousins, the apes.  
While on display, the people will be treated similarly to the other animals in the zoo. They'll be given 
tasks and puzzles to occupy their time, they'll have check-ups with zoo vets and have some of their food 
hidden by zoo keepers to encourage mental stimulation. 
And though they'll be deprived of modern technology while in the enclosure, there will be a spa where 
participants can relax. 
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Appendix 3: Big Five Short Form 
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Appendix 4: Representative portion of data as returned from participants.  Note the variability 
among these four participants in both category names and which articles were grouped 
together. 

 

Article Name 1P 2P 3P 4P 5P
Avoid health informational health/risks human body would read 3 gr
Battlers science env concern culture/conservation humans relation tolike to read mor
Charter education edu/civil rights social conflict, power, nsocial/political rela like to read mor
Cheap business consumer healt finance/risk human body like to read mor
Chinese tourism well-being culture/conservation spirituality scan title only
Cell science env concern culture/conservation humans relation towould read 3 gr
CT health innovation health/risks human body scan title only
HPV health health editorial health/risks human body like to read mor
It's a stretch education edu/civil rights social conflict, power, nsocial/political rela like to read mor
Less business consumer healt finance/risk human body like to read mor
New science historical intere culture/conservation humans relation viscan title only
Nuke science innovation tech for development esoteric tech first sentence
Our policy env concern finance/risk social/political rela first sentence
Owner business activist/civil righsocial conflict, power, nsocial/political relawould read 3 gr
Painkiller's health activist/civil righfinance/risk human body would read 3 gr
Passengers society informational social conflict, power, nsocial/political rela like to read mor
Preserving society historical inters culture/conservation humans relation viscan title only
Polycom science innovation corporate development esoteric tech would read 3 gr
Rarity health science/society social conflict, power, nesoteric tech first sentence
Silicone health consumer healt health/risks human body like to read mor
The cure health health editorial health/risks human body scan title only
Theory society science/society social conflict, power, nsocial/political rela first sentence
Try health health study/lifehealth/risks human body scan title only
Toxic agriculture innovation sustatech for development esoteric tech would read 3 gr
Web science activist/civil righsocial conflict, power, nesoteric tech would read 3 gr
What we eat health well-being health/risks human body like to read mor
Wine health health study/lifehealth/risks human body would read 3 gr
Wired health innovation health/risks human body scan title only
Xerox business innovation sustacorporate development esoteric tech first sentence
Zoo's society env concern culture/conservation social/political rela like to read mor
# CAT's 8 12 6 6 4
THEME Newspaper intent/purpose approach to content human relationshipinterest/person

Neur 4.25 4.75 4.5 3 3
Extr 4.83333333 4.16666667 3.833333333 3 3.16666667
Open 4 5 5.8 5.8 4
Aggr 6.5 5 5.5 4 5.75
Cons 4 3.6 2.6 5.6 6.2

MA/MS BA/BS MA/MS BA/BS BA/BS
F F F M F

27 23 34 23 28
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Appendix 5:  Participant categories subsumed by 35 broader categories.  Broad categories in 
bold followed by their respective participant categories in regular font.  Categories are in the 
order in which they emerged. 
Health: health***, human body, popular health concerns, health misconceptions 
Science: scientific awareness science in media, pop culture science, chemicals, 
science info        
Technology: technology downsides, positive technology technology advances high 
tech adv         
Science/tech 
Local/regional: national        
Environment: value about env, conservation, human relationship to env, civilization, 
preservation, nature, interaction w/life, env doom/gloom    
Business: finance/risk, corporate puff. industrial dev     
Policy: politics, politics/activism, constitutional rights, government, govt reg 
Agriculture          
Innovation: innovation, dangers w/progress     
Spirituality           
Social: human rights/public safety, activist/civil rights, social conflict, power, norms, 
social/political relations, sociology, culture, public works, world plight, political corr, 
values, psych/soc, anthropology 
Positive: would like to read more, nice to know, cool, personal favorite, want to know 
more, neutral, read 3 grafs, new format, indifferent, obvious    
Negative: first sentence only, title only, who cares, rather not read, what for?, mind 
made weary, good idea too late, potentially subversive 
Front page           
Education: school, school curriculum, school experiments    
Science/society:       
Food: diet/lifestyle, food/effects on humans     
International: tourism, travel, the world, signs of new world, international news  
None: none, alone, Chicago's RR landmarks?    
Medicine: medical development, justification of pharma, drugs, med adv   
Art/architecture: arts      
Informational: odd news, media, human interest, journalism, communication, press 
release 
Animals: animal life      
Medicine/food       
Science/tech/medicine       
Animals/environment       
History: historical structures      
Personal image       
Opinion       
Medicine/tech      
Science/comm: need 4 scicomm  
Energy  
Tech/health   
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Appendix 6: Contexts of participant-created categories.  Context name and description are 
followed by participant categories that fell into each context. 
Chronology (C) Values (V) Personal Relevance (P) Social (S) Topic-only (T)
Mention of time/change Attaches personal value Level of interest Social values Subject/topic

Judges content Personal relevance Social content Type of article
C V P S T
tech for development env concerns would read 3 grafs civil rights health
historical interest like to read more activist/civil rights science
innovation health/risks scan title only culture education
corporate development o social conflict, power, norms first sentence social conflict, power, business
food/new developments finance/risk nice to know humans relation via b tourism
health/new developmentstech for development negative/who cares social/political relationinformational
local history science vs science positive/cool science vs science consumer health
tech improvements schools/diversity indifferent schools/diversity well-being
medical updates civilization vs nature what for? civilization vs nature health editorial
science today human rights/public safety rather not read human rights/public sahuman body
history tech improvements personal favorite civilization esoteric tech
history/landmarks school experiments mind made weary sociology Section A
new format medical risks want to know more politics nature of food
good idea too late environmental concerns obvious culture human health
medical development popular health concerns social kids' education
historical structures social topics/concerns tech/society chemical effects 
technology development corporate puff popular health concernschool cirriculum
history world plight social topics/concerns education
industry dev. human plight science and society health
dangers w/prog good idea too late society media
tech solns to med medical development politics/activism health
medical adv technology development public works animals
high tech adv health misconceptions constitutional rights science
history technology downsides pop culture sci health
cause/effect positive technology govt reg education
behavior/effect potentially subversive psych/soc science
signs of new world justification of pharma human rights science info
health study/lifestyle industry dev. communication health

political corr systems/comm technology
values society international new
dangers w/prog communication animals
tech solns to med education
medical adv women's health
high tech adv proactive health
need 4 scicomm healthcare
moral v econ personal health/f
cause/effect human interest
behavior/effect science in media
env doom/gloom dietary health
signs of new world scientific awaren
symbolism travel
esoteric tech health/PSAs

body/personal im
science
national
health
travel
front page
international
health
drugs
education
technology
government
food
animal life
education
health
the world
chemicals
government
health
education
sci journalism
diet/lifestyle
school
anthropology
press release  

 



 

 68

 

 

REFERENCES 

Austin, E.J., & Deary, I.J.  (2000).  The four 'A's: A common framework for normal  

and abnormal personality?  Personality and Individual Differences, 28, 977-

995. 

Baron-Cohen, S., & Wheelwright, S.  (2004).  The empathy quotient: An investigation  

of adults with Asperger syndrome or high functioning autism, and normal sex  

differences.  Journal of Autism and Developmental Disorders, 34, 163-175. 

Barrick, M.R. & Mount, M.K.  (1991).  The Big-Five personality dimensions and job  

 performance: A meta-analysis.  Personnel Psychology, 44, 1-26. 

Bauer, H.H.  (1994).  Scientific literacy and the myth of the scientific method.   

University Illinois Press: Urbana and Chicago 

Bauer, M.W., Petkova, K., & Boyadjieva, P.  (2000).  Public knowledge of and  

attitudes to science: Alternative measures that may end the "science wars".   

Science, Technology, & Human Values, 25, 30-51. 

Bauer, M., & Schoon, I.  (1993).  Mapping variety in public understanding of science.   

Public Understanding of Science, 4(2), 141-155. 

Borgatta, E.F.  (1964).  The structure of personality characteristics.  Behavioral  

Science, 12, 8-17. 

Berkowitz, L., & Donnerstein, E.  (1982).  External validity is more than skin deep:  

Some answers to criticisms of laboratory experiments.  American Psychologist,  

37, 245-257. 

Collins, H.M.  (1987).  Certainty and the public understanding of science: Science on  

television.  Social Studies of Science, 17, 689-713. 

Condit, C.M.  (2004). The meaning and effects of discourse about genetics:  



 

 69

methodological variations in studies of discourse and social change.  Discourse  

& Society, 15, 391-407. 

Cook, N.J.  (1994).  Knowledge elicitation techniques.  International Journal of  

Human-Computer Studies, 41, 809-849. 

Dervin, B.  (1998).  Sense-making theory and practice: An overview of user interests  

in knowledge seeking and use.  Journal of Knowledge Management, 2(2), 36- 

46. 

Dervin, B.  (1989).  Audience as listener and learner, teacher and confidante: The  

sense-making approach.  In R.E. Rice & C.K. Atkin (Eds.), Public  

Communication Campaigns, Second ed., pp. 67-86.  Newburgy Park: Sage. 

Digman, J.M.  (1990).  Personality structure:  Emergence of the five-factor model.   

Annual Review of Psychology, 41, 417-440. 

Digman, J.M., & Takemoto-Chock, N.K.  (1981).  Factors in the natural language of  

personality: re-analysis, comparison and interpretation of six major studies.   

Mulivariate Behavioral Research, 16, 19-170. 

Einsiedel, E.F.  (2000). Understanding "publics" in the public understanding of  

science.  In Dierkes, M., & von Grote, C. (eds.),  Between understanding and  

trust: The public, science, and technology, pp. 205-215. Singapore: Harwood  

Academic Publishers. 

Epstein, S.  (1995).  The construction of lay expertise: Aids activism and the forging  

of credibility in the reform of clinical trials.  Science, Technology, and Human  

Values, 20, 408-437. 

Felt, U.  (2000). Why should the public "understand" science? A historical perspective  

on aspects of the public understanding of science.  In Dierkes, M., & von  

Grote, C. (eds.),  Between understanding and trust: The public, science, and  

technology.  Singapore: Harwood Academic Publishers. 



 

 70

Finn, S.  (1997).  Origins of media exposure - Linking personality traits to TV, radio,  

print, and film use.  Communication Research, 24, 507-529. 

Friedman, H.S., Tucker, J.S., Schwartz, J.E., Martin, L.R., Tomlinsonkeasey, C.,  

Wingard, D.L., & Criqui, M.H.  (1995).  Childhood conscientiousness and  

longevity: Health behaviors and cause of death.  Journal of Personality and  

Social Psychology, 68, 696-703. 

Godin, B., & Gingras, Y. (2000).  What is scientific and technological culture and how  

is it measured?  A multidimensional model.  Public Understanding of Science,  

9, 43-58. 

Gol, A.R., Cook, S.W.  (2004).  Exploring the underlying dimensions of coping: A 

  concept mapping approach.  Journal of Social and Clinical Psychology, 23(2),  

155-171. 

Goldberg, L.  (1990).  An alternative "description of personality": The Big-Five factor  

structure.  Journal of Personality and Social Psychology, 59, 1216-1229. 

Goncalves, M.E.  (2000). From northern to southern Europe – political motivations  

behind recent discourse on the "public understanding of science" In Dierkes,  

M., & von Grote, C. (eds.),  Between understanding and trust: The public,  

science, and technology.  Singapore: Harwood Academic Publishers. 

Gregory, J., & Miller, S.  (1998).  Science in Public: Communication, Culture, and  

Credibility. Cambridge, MA: Basic Books. 

Halpern, D.F.  (2000).  Sex Differences in Cognitive Abilities. Mahwah, New Jersey:  

Lawrence Erlbaum Associates.   

Hartoch, A., & Schachtel, E.  (1942).  The Rorschach test.  New York: Basic Books. 

Herzberg, P.Y.  & Brähler, E.  (2006).  Assessing the Big-Five personality domains  

via short forms.  European Journal of Psychological Assessment, 22(3), 139- 

148. 



 

 71

Hewes, D.E., & Planalp, S.  (1987).  The indivual's place in communication science.   

In C.R. Berger & S.H. Chaffee (Eds.), Handbook of Communication Science,  

pp. 146-183.  Newbury Park: Sage. 

Hidi, S.  (1990).  Interest and its contribution as a mental resource for learning.   

Review of Educational Research, 60, 549-571. 

Jasanoff, S.  (2000). The "science wars" and American politics.  In Dierkes, M., & von  

Grote, C. (eds.),  Between understanding and trust: The Public, Science, and  

Technology. Singapore: Harwood Academic Publishers. 

Judge, T.A., Higgins, C.A., Thorsesen, C.J., & Barrick, M.R.  (1999).  The Big-Five  

personality traits, general mental ability, and career success across the life  

span.  Personnel Psychology, 52, 621-652. 

Kelly, E., & Conley, J.  (1987).  Personality and compatibility: A prospective analysis  

of marital stability and marital satisfaction.  Journal of Personality and Social  

Psychology, 52, 27-40. 

Kiecolt-Glaser, J., & Murray, J.A.  (1980).  Social desirability bias in self-monitoring  

data.  Journal of Psychopathology and Behavioral Assessment, 2(4), 239-247. 

Kallerud, E., & Ramberg, I.  (2002).  The order of discourse in surveys of public.   

Public Understanding of Science, 11, 213-224.  

Lave, J.  (1988).  Cognition in Practice: Mind, Mathematics, and Culture in Everyday  

Life. New York: Cambridge University Press. 

Lewenstein, B.  (1995).  From fax to facts: Communication in the cold fusion saga.   

Social Studies of Science, 25, 403-429. 

Lowery, S.E.  (2004).  Gender equity options in science: effect on attitudes and  

 behaviors of college women.  Dissertation-Abstracts-International-Section-A:- 

 Humanities-and-Social-Sciences, 65(5-A), 1678. 

MacKeracher, D.  (2004).  Making Sense of Adult Learning. Toronto: University of  



 

 72

 Toronto Press. 

Mason, O., Claridge, G., & Jackson, M.  (1995).  New scales for the assessment of  

 schizotypy.  Personality and Individual Differences, 1, 7-13. 

McCain, K.W., Verner, J.M., Hislop, G.W., Evanco, W., Cole, V.  (2005).  The use of  

 bibliometric and knowledge elicitation techniques to map a knowledge domain:  

 Software Engineering in the 1990s.  Scientometrics, 65, 131-144. 

McLeod, D.B.  (1994).  Research on Affect and Mathematics Learning in the JRME:  

 1970 to the Present. Journal for Research in Mathematics Education, 25, 637- 

 647. 

McCrae, R.  (1987).  Creativity, divergent thinking and openness to experience.   

Journal of Personality and Social Psychology, 25, 1258-1265. 

Miller, J.D.  (1983). Scientific literacy: A conceptual and empirical review.  Daedalus,  

112(2), 29-48. 

Miller, J.D.  (1995).  "Scientific Literacy for Effective Citizenship," in R.E. Yager  

(ed.), Science/Technology/Society as reform in science education, pp. 185-204.  

New York: State University of New York Press. 

Miller, J.D.  (1998).  The measurement of civic scientific literacy.  Public  

Understanding of Science, 7, 203-223. 

Miller, J.D.  (2004). Public understanding of, and attitudes toward, scientific research:  

what we know and what we need to know.  Public Understanding of Science,  

13, 273-294. 

Miller, J.D. & Pardo, R.  (2000).  Civic scientific literacy and attitude to science and  

technology: A comparative analysis of the European Union, the United States,  

Japan, and Canada.  In Dierkes, M., & von Grote, C. (eds.),  Between  

understanding and trust: The public, science, and technology.  Singapore:  

Harwood Academic Publishers. 



 

 73

Mitroff, I.I.  (1974).  Norms and counter-norms in a select group of the Apollo moon  

scientists: A case study of the ambivalence of scientists.  American  

Sociological Review, 39, 579-595. 

Morrison, P.  (1992)  Creating the culture of science.  In Lewenstein, B. (ed.), When  

Science Meets the Public: Proceedings of a Workshop Organized by the  

American Association for the Advancement of Science, Committee on Public  

Understanding of Science and Technology, February 17, 1991. Washington,  

DC : Committee on Public Understanding of Science and Technology,  

American Association for the Advancement of Science. 

Morrison, R.S. (1969).  Science and social attitudes.  Science, 165, 15-156. 

Nettle, D.  (2006).  The evolution of personality variation in humans and other  

animals.  American Psychologist, 61, 662-631. 

Norman, W.T.  (1963).  Toward an adequate taxonomy of personality attributes:  

replicated factor structure in peer nomination personality ratings.  Journal of  

Abnormal Social Psychology, 66, 574-583. 

Office of Science and Technology and the Wellcome Trus.  (2001).  Science and the  

public: A review of science communication and public attitudes towards  

science.  Public Understanding of Science, 10, 315-330. 

Paunonen S.V. & Ashton, M.C.  (2001).  Big five factors and facets and the prediction  

of behavior. Journal of Personality and Social Psychology, 81, 524-39. 

Petty, R.E., Priester, J.R., & Brinol, P.  (2002).  Mass media attitude change:  

Implications of the elaboration likelihood model of persuasion.  In J. Bryant &  

D. Zillmann (Eds.) Media Effects: Advances in theory and research (pp. 155- 

198). 

Radway, J.  (1997).  A Feeling for Books: The Book-of-the-Month Club, Literary  

Taste, and Middle-Class Desire.  Chapel Hill and London University of North  



 

 74

Carolina Press. 

Radway, J.  (1984).  Reading the Romance: Women, Patriarchy, and Popular  

Literature.  Chapel Hill and London: University of North Carolina Press. 

Rawlings, D., & Freeman, J.L.  (1997).  Measuring paranoia/suspiciousness.  In G.  

Claridge (Ed.), Schizotypy: Implications for illness and health (pp. 38-60).   

Oxford, England: Oxford University Press. 

Rhoten, D. & Pfirman, S.  (2007).  Women in interdisciplinary science: Exploring  

preferences and consequences.  Research Policy, 36, 56- 75. 

Robinson, D., & Garrat, C.  (2001).  Introducing Ethics, 2nd Edition.  Totem Books. 

Ross, S.R., Stewart, J., Mugge, M., & Fultz, B.  (2001).  The imposter phenomenon,  

achievement dispositions, and the five factor model.  Personality and  

Individual Differences, 31, 1347-1355. 

Roth, W.M., & Lee, S.  (2002).  Scientific literacy as collective praxis.  Public  

Understanding of Science, 11, 33-56. 

Salomon, G.  (1984).  Television is "easy" and print is "tough": The differential  

investment of mental effort in learning as a function of perceptions and  

attributions.  Journal of Educational Psychology, 76, 647-658. 

Shamos, M.  (1995).  The Myth of Scientific Literacy.  New Brunswick, NJ: Rutgers  

University Press. 

Shapin, S.  (1992).  Why the public ought to understand science-in-the-making.   

Public Understanding of Science, 1, 27-30. 

Shapiro, M.A.  (2002).  Generalizability in communication research.  Human  

Communication Research, 28, 491-500. 

Shen, B. (1975).  Scientific literacy and the public understanding of science.  In S.  

Day (ed.) Communication of Scientific Information.  Basel: Karger. 

Strauss, A., & Corbin, J. (1990). Basics of qualitative research: Grounded theory  



 

 75

procedures and techniques. Newbury Park, CA: Sage. 

Sturgis, P., & Allum, N.  (2004).  Science in society: re-evaluating the deficit model of  

public attitudes.  Public Understanding of Science, 13, 55-74. 

Swenson, W.M.  (1961).  Structured personality testing in the aged: An MMPI study  

of the gerontic population.  Journal of Clinical Psychology, 17, 302-304. 

Trochim, W.M.K.  (1989).  An introduction to concept mapping for planning and  

evaluation.  Evaluation and Program Planning, 12, 1-16. 

Wager, R.D., Phan, K.L., Liberzon, I., & Taylor, S.F.  (2003).  Valence, gender, and  

lateralization of functional brain anatomy in emotion: A meta-analysis of  

findings from neuroimaging.  Neuroimage, 19, 513-531. 

Wenger, E.  (1998).  Communities of practice: Learning, meaning, and identity.   

 Cambridge, England: Cambridge University Press. 

Wheeler, S.C., Petty, R.E., & Bizzer, G.Y. (2005).  Self-schema matching and attitude  

 change: Situational and dispositional determinants of message elaboration.   

 Journal of Consumer Research, 31, 787-797. 

Williams, J. E., (1994).  Gender differences in high school students' efficacy- 

 expectation/performance discrepancies across four subject matter domains.   

 Psychology-in-the-Schools, 31, 232-237. 

Wilson, T.D., Gilbert, D.T., & Centerbar, D.B.  (2003).  Making sense: The causes of  

emotional evanescence.  In I. Brocas & J.D. Carrillo (Eds.) The Psychology of  

Economic Decisions.  Oxford & New York: Oxford University Press.  

Wynne, B.  (1991).  Knowledges in context.  Science, Technology, & Human Values,  

16, 111-121. 

Wynne, B.  (1992).  Misunderstood misunderstanding: Social identities and public  

uptake of science.  Public Understanding of Science, 1, 281-304. 

Wynne, B.  (1995).  Public Understanding of Science.  In S. Jasanoff (ed). Handbook  



 

 76

of Science and Technology Studies. (pp. 361-389) Thousand Oaks, CA and  

London: Sage. 

Yearley, S.  (2000). What does science mean in the "public understanding of science"?  

In Dierkes, M., & von Grote, C. (eds.),  Between understanding and trust: The  

public, science, and technology, pp. 217-236.  Singapore: Harwood Academic  

Publishers. 
 

 
 


