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ABSTRACT

Research on public attitudes toward controversial science seem to be divided between

a camp that relies on a ‘scientific literacy model’, which states that increase in public

knowledge of science is related to increase in public support, and a camp contending

that the ‘miserly’ public will rely on heuristic cues such as value predispositions to

form opinions about scientific controversies. In the present study, we argue along the

lines of the heuristic–systematic model of information processing that the influences

of value predispositions and knowledge on attitude formation can be complementary

processes that will supplement cues provided by the media. Using data from a

national three-wave panel survey conducted between  and , we examine the

influence of value predispositions, news media use, and scientific knowledge on

attitudes toward a controversial scientific issue: human embryonic stem cell research

in the USA. Public attitudes toward stem cell research were shaped by value

predispositions and to a lesser extent, cues from the news media. Scientific knowledge

played a minor role in influencing attitude toward stem cell research. Religiosity,

ideology, and deference to scientific authority moderated the effect that scientific

knowledge had on support for stem cell research, with knowledge having a weaker

effect on attitudes for the conservatives, and those individuals high on religious beliefs

and low on deference to scientific authority.
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Over the past two decades, research on public attitudes toward emerging

science and technology have gradually shifted from a narrow focus on scienti-

fic literacy to a more integrated approach that takes into account alternative

explanations in understanding opinion formation about science-related issues.

Scholars who advocate the ‘scientific literacy model’ assume that the public

is willing to seek out relevant information to develop informed opinions about

issues such as stem cell research (Miller, Pardo, & Niwa, ; Miller &

Kimmel, ). These scholars also argued that an increase in scientific

knowledge will lead to more public support for scientific research, and

increase the likelihood that a fully informed public will make knowledgeable

judgments about science issues (Miller, , ). However, other scholars

have contended that people are ‘cognitive misers’ (Fiske & Taylor, ) who

will predominantly use heuristic cues such as value predispositions and infor-

mation shortcuts provided by mass media to form judgments and reach

decisions about emerging science and technology. According to this perspec-

tive, knowledge levels are not a major determinant of public attitudes (Nisbet,

; Scheufele & Lewenstein, ; Brossard & Nisbet, ).

More recent research suggests that the link between scientific literacy

and attitudes may be more complex than previously assumed. In particular,

Brossard and Nisbet () and Scheufele () showed that citizens with

similar levels of scientific literacy were using this knowledge differently,

depending on value predispositions, such as deference toward scientific

authority and religiosity.

It is important to highlight that their arguments go beyond simply saying

that value predispositions shape citizens’ thinking about scientific issues,

which is true, of course, but hardly a new finding. Rather, Brossard and

Nisbet () and Scheufele () argue that firmly held long-term beliefs,

such as religious views, can serve as perceptual filters that citizens use when

trying to make sense of scientific information they learned from mass media.

In other words, citizens who are equally informed about a scientific issue may

use this knowledge very differently when forming attitudes about the issue,

depending on their more long-term value predispositions (Scheufele, ).

This idea has a lot of intuitive appeal. However, previous research has

focused mostly on identifying the phenomenon of perceptual filters and has

provided limited conceptual background for why it occurs. In this manuscript

we will therefore explicate the interplay of value predispositions, media use,

literacy, and attitudes.

Rather than regarding them as two separate processes that work in

complete isolation of one another, we argue along the lines of the heuristic–

systematic model of information processing (Chaiken, Liberman, & Eagly,

; Eagly & Chaiken, ) that the attitudinal influences of value predis-

positions and scientific knowledge do not operate independently of each other.
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Heuristic processing is ‘a limited mode of information processing that requires

less cognitive effort and fewer cognitive resources’ than systematic processing

(Eagly & Chaiken, , p. ). Heuristic processing occurs when individuals

employ the principle of least effort by using simple decision rules to make

a judgment about an issue (Chaiken et al., ). Along the same lines,

individuals might rely on value predispositions and on cues provided by mass

media, to arrive at a judgment about a controversial scientific issue. Systematic

processing, on the other hand, occurs when individuals make a judgment by

carefully evaluating arguments and relating these arguments to information

already held in memory (Chaiken et al., ). Accordingly, a reliance on

existing scientific knowledge to make sense of scientific controversies is likely

to involve more complex cognitive processing than a simple reliance on value

predispositions.

It has been argued that heuristic and systematic processing can take place

simultaneously (Chaiken et al., ; Eagly & Chaiken, ) as individuals

process information to the point they regard as sufficient. Along the same line,

we argue that the public might employ a dual-process approach by relying

simultaneously on values and knowledge when forming attitudes about science

and technology. As we will outline later, this is also consistent with Zaller’s

() Receive–Accept–Sample (RAS) model that models attitude formation as

a function of the interplay of knowledge considerations and existing

predispositions.

In sum, our study examines the extent to which value predispositions,

informational factors, and knowledge levels might simultaneously influence

public opinion about the stem cell debate in the USA. Based on an election

panel survey, we examine the role value predispositions (i.e., religiosity,

ideology, and deference to scientific authority), news media use, and scientific

knowledge might play in explaining public support for human embryonic stem

cell research. Based on initial findings outlined in previous research, we will

also systematically test the extent to which the impact of scientific knowledge

on public attitudes toward stem cell research is moderated by religiosity,

ideology, and deference to scientific authority.

CONTEXT OF ENQUIRY: THE STEM CELL

RESEARCH DEBATE

As central utility and repair units of the human body, stem cells maintain and

regenerate the organs and tissues in the body. Human embryonic stem cells

can be programed to treat a great variety of health problems, such as AIDS,

diabetes, and Parkinson’s disease (Johnson, ). However, scientists

still have to destroy human embryos to extract stem cells for research.
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This process has created uproar among religious conservatives in the USA

who equated the act to taking the life of a human being (NBAC, ).

In August , the controversy over human embryonic stem cell research

reached the top of the U.S. political agenda. President George W. Bush, in

a national televised address, announced a new policy that prohibited any

federal funding for research involving stem cell lines created after August ,

. Federal funding would be limited to research that used only the

 existing stem cell lines derived from destroyed embryos left over at fertility

clinics. Scientists raised concerns about the quality and quantity of the existing

embryonic stem cell lines for research and argued that the policy would pose

serious constraints for the development of new medical treatments for diseases

such as Parkinson’s, diabetes, and stroke (Connolly, Gillis, & Weiss, ;

Connolly, ). Since August , embryonic stem cell research has

remained a controversial and emotionally charged issue in the USA, often on

top of the media agenda.

The issue of stem cell research was still debated in the political arena at

the time of our study and had not reached a new stage in the media attention

cycle (Brossard, Shanahan, & McComas, ). Former First Lady Nancy

Reagan appealed to George W. Bush to support stem cell research in May

, an event that was widely reported in the media. Her son Ron Reagan

followed with a speech pushing for an increase in federal funding for stem

cell-related research at the Democratic National Convention in July .

Celebrity endorsements of stem cell research, such as those by actors

Christopher Reeve and Michael J. Fox, help keep the issue salient in the

media agenda. The latter celebrity appeared in a democratic political adver-

tisement used in the Kerry campaign.

VALUE PREDISPOSITIONS AND OPINION FORMATION

RELIGIOUS BELIEFS AND IDEOLOGICAL PREDISPOSITION AS HEURISTICS

It has been argued that individuals frequently draw on readily available

heuristics such as pre-existing values to form attitudes about a wide range of

issues (Fiske & Taylor, ; Popkin, ; Eagly & Chaiken, ). Since

embryonic stem cell research is by definition a highly controversial and

morally charged issue, individuals’ religious beliefs and ideological values are

likely to be two important predispositional forces of opposition for this issue,

especially for conservative Christians who believe that embryos are human

beings created by God and are entitled to full moral protection. According to

this view, the act of destroying an embryo is likened to killing a human being

(NBAC, ). This plausibly explains why Catholics and Evangelicals are

among the strongest opponents of research that involves stem cells extracted

from human embryos in the USA.
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Opposition to stem cell research among highly religious individuals can

also be attributed in part to the way the stem cell issue has been framed in the

mass media. It has been shown that religious advocates have tried to counter

the scientific aspects of stem cell research by reframing it as a moral issue in

the media (Nisbet, Brossard, & Kroepsch, ). Most of these moral frames

highlighted aspects that would promote public opposition to stem cell

research. Highly religious individuals, who are likely to select cues from media

coverage that resonate with their own preexisting views, may be particularly

susceptible to media framing effects and be more opposed to stem cell research

than less religious individuals (Shen, ). In fact, a recent study examining

public opinion on embryonic stem cell research concluded that individuals

who were highly religious were less likely to indicate support for research that

uses stem cells extracted from human embryos than those who were

moderately religious (Nisbet, ). Based on the above discussion, we put

forth the following hypothesis:

H: Religiosity will be negatively related to support for embryonic stem cell

research.

Besides religious beliefs, ideological predispositions have also been found to be

negatively associated with support for embryonic stem cell research. In a

recent study, conservative members of the public were less supportive of

stem cell research than liberals (Nisbet, ). Moreover, many conservative

citizens and the Republican Party leaders have shown their resistance

by voicing strong opposition to stem cell research (Weiss, , ;

Slevin, ). Ideological predispositions may therefore be used by individuals

as a heuristic cue when forming judgments about the stem cell controversy.

Consequently, we hypothesize the following:

H: Conservatives will be less supportive of embryonic stem cell research than

liberals.

DEFERENCE TO SCIENTIFIC AUTHORITY

Deference to scientific authority has been shown to be another powerful force

that can drive attitudes toward science and technology. Brossard and Nisbet

() conceptualized deference to scientific authority as ‘a long-term

socialized trait that guides citizens’ responses to a range of technical

controversies’ (p. ). They demonstrated that the more individuals defer to

scientific authority, the more likely they were to hold positive views on

controversial scientific issues such as agricultural biotechnology.

Americans deference to scientific authority may be an outgrowth of

the existing educational system that has cultivated a strong sense of trust

and respect for scientists and scientific authority among the general public.
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People have been taught to perceive the works of scientists as isolated

endeavors that are detached from any external political influences (Bimber &

Guston, ), and to see science itself as an objective field of study that

enhances observable knowledge about the natural world (Irwin, ).

Therefore, when scientific debates, such as the stem cell controversy, do

arise, individuals who defer to scientific authority also tend to hold more

positive views. As a result, deference to scientific authority may be a value

predisposition that is in direct conflict with religiosity and ideology in shaping

individuals’ views about the stem cell controversy. Based on these

considerations, we put forth the following hypothesis:

H: Deference to scientific authority will be positively related to support for

embryonic stem cell research.

NEWS MEDIA AND OPINION FORMATION

Above and beyond the value predispositions, news media can potentially shape

public opinion about the stem cell controversy through the frames most

readily available in its coverage. Media frames are ‘thought organizers’, or

devices for packaging complex issues in ways where certain aspects of a

controversy are given more weight over others, highlighting what is relevant

about an issue and what should be disregarded (Ferree, Gamson, Gerhards, &

Rucht, ). Individuals often use prominent news frames as heuristics to

form judgment about scientific issues, of which they have often very limited

knowledge (Scheufele & Lewenstein, ).

Between  and , coverage of stem cell research in elite newspapers

in the USA has been dominated by the frames of ‘scientific progress’ and

‘discoveries’. The tenor of media messages was weighted toward the positive,

despite some instances of negative coverage in  that raised concerns over

stem cell research more generally, and reproductive and therapeutic cloning

more specifically.

Between  and  when the survey data for the current study were

collected, media coverage of the stem cell issue seems to have remained

positive, emphasizing major themes put forth by stem cell proponents such as

potential cures for diseases, scientific progress, and economic development.

Notably, the U.S. media coverage of the death of former Republican president

Ronald Reagan in June  included references to the potential use of

embryonic stem cell research in offering cures for diseases such as Alzheimer’s

or Parkinson’s. In addition, during the November  U.S. presidential

election, Ron Reagan, the younger son of Ronald Reagan, appeared at the

Democratic National Convention in Boston, MA, to support less restrictive

policies toward stem cell research in order to find potential treatments

for Parkinson’s and Alzheimer’s diseases that had afflicted his father
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(Crampton, ; Reinert, ), an event that was widely covered in the

media. Later on and during the presidential election cycle presidential

candidate John Kerry repeatedly underscored the need for strong govern-

mental support of stem cell research in his campaign speeches and TV

advertising messages (Davis, ; Johnson, ).

Nevertheless, since no empirical studies have systematically content ana-

lyzed media coverage of the stem cell debate during the time of this study, we

cannot hypothesize that media use will be related to more positive attitudes

toward stem cell research. We restrict our investigation to the potential impact

of science news in the newspapers and on television and propose the following

research question:

RQ: How will attention to science news on television and in the newspaper relate

to support for embryonic stem cell research?

SCIENTIFIC KNOWLEDGE

In the specific context of science, policy makers, science educators, and

scientists generally share the assumption that greater science knowledge leads

to ‘proper’ risk judgment (i.e., is in line with the judgments of scientists or

experts) and to positive attitudes toward the technology in question. This

assumption is congruent with ‘knowledge theory’, a framework commonly

used in the perception-of-risk literature that assumes that an individual’s

response to risk is conditioned by his or her level of knowledge (Wildavsky &

Dake, ).

The relationship between knowledge and attitudes has been well

established in the psychology of attitude literature (Eagly & Chaiken, ).

Petty and Cacioppo (), for instance, have shown that knowledge was one

of the main factors making a recipient of a persuasive message engage in what

they called ‘the central route to persuasion’, a route that could potentially lead

to a cognitive structure change. If extensive cognitive elaboration took place

(such as when relying on existing knowledge structures), the attitude that

would result would tend to be relatively enduring, resistant, and predictive

of behavior (Eagly & Chaiken, ). This line of research, however, does not
imply that attitudes resulting from more cognitive elaboration (such as when

relying on knowledge) are more positive toward the attitude object. The

assumption that more knowledge about a scientific issue will lead to more

positive attitudes is therefore not supported by attitude theory.

In fact, studies exploring the relationship between scientific knowledge and

public support for emerging science and technology have produced mixed

results. Some empirical studies have shown that scientific knowledge was

positively related to support for new technologies (Bodmer, ; Miller et al.,

; Miller & Kimmel, ). However, scholars in science communication
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have also shown that scientific knowledge played a fairly negligible role in

shaping opinions about emerging science when compared to other factors such

as moral values, religious beliefs, and political values (Hempel, Pfenning,

& Peters, ; Priest, ; Brossard & Shanahan, ; Allum, Sturgis,

Tabourazi, & Brunton-Smith, ; Scheufele & Lewenstein, ; Brossard

& Nisbet, ).

Consistent with the heuristic–systematic model and persuasion research

findings, we do expect some individuals, more particularly those who engage

in thoughtful processing, to rely on their existing knowledge when reaching

a judgment about controversial science. This reliance on knowledge does not

preclude a reliance on value predispositions. It just assumes that individual

will engage in different levels of elaboration based on different types of

dispositions, values, and knowledge. Given the mixed findings of existing

research, however, we propose the following research question relating

scientific knowledge and attitude toward embryonic stem cell research:

RQ: How will scientific knowledge relate to support for embryonic stem cell

research?

The assumption that individuals are likely to rely on their existing or

newly acquired knowledge about science in general and stem cell research in

particular to reach a judgment about the issue, of course, does not mean that

they will not rely on their moral values and other value predisposition to

inform their attitudes toward the controversial issue of stem cell research. In

addition to the potential main effect of scientific knowledge, we are therefore

also examining the extent to which scientific knowledge might interact with

value predispositions to influence public attitudes toward stem cell research.

In other words, the public may be using their ideological or religious predis-

positions to interpret what they know about this scientific issue. As a result,

different groups of highly informed respondents may show very different links

between knowledge of and attitudes toward embryonic stem cell research, for

instance, depending on the value systems that they use to interpret this

information.

This reasoning is consistent with Zaller’s () RAS model that has been

used to explain opinion formation in numerous political contexts (Goidel,

Shields, & Peffley, ). The RAS model uses three types of resistance,

namely partisan, countervalent, and inertial resistance, to explain how indi-

viduals resist messages that are inconsistent with their personal predisposi-

tions. First, partisan resistance assumes that individuals with strong partisan

predispositions selectively expose themselves to persuasive messages and refuse

to internalize messages that are inconsistent with their predispositions (the ‘R’

in RAS).

Countervalent and inertial resistance describe resistance processes during

or after accepting a message. Countervalent resistance occurs if individuals are
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more likely to accept (the ‘A’ in RAS) attitude-consistent or countervailing

messages. In this process, individuals will receive and internalize some

inconsistent arguments or considerations. However, these inconsistent

considerations are subsequently rejected because their effects are offset by

large influx of congruent messages. Inertial resistance assumes that individuals

possess certain amounts of preexisting considerations on issues, such as

stem cell research. Even if conflicting information or messages are received

and accepted, their effects will be sampled out (the ‘S’ in RAS) or

‘swamped by the effects of previously formed considerations’ (Zaller, ,

p. ).

At all three levels of resistance, the RAS model predicts that values and

other factors can ‘serve as stable, individual-level predispositions to accept or

reject particular types of arguments’ (Zaller, , p. ). Individuals will

therefore use these values as perceptual lenses, accepting views about the stem

cell debate that align with their own religious and ideological beliefs, while

rejecting those that run counter to their preexisting values. Based on this

theoretical reasoning, we posit the following hypotheses:

H: Religiosity will moderate the effect of scientific knowledge on support for

embryonic stem cell research.

H: Ideology will moderate the effect of scientific knowledge on support for

embryonic stem cell research.

In contrast to religiosity and ideology, deference to scientific authority may

reduce resistance against integrating scientific facts into one’s cognitive

framework. That is, people who report high levels of deference to science are

also more likely to accept scientific facts and use them to form attitudes

toward stem cell research. People who report low levels of deference, in

contrast, are more likely to reject scientific facts when forming attitudes. We

therefore postulate the following hypothesis:

H: Deference to scientific authority will moderate the effect of scientific

knowledge on support for embryonic stem cell research.

METHODS

SAMPLE AND DESIGN

This study relies on a national panel survey data collected in the USA in

February , November , and June/July  from a single panel of

respondents. February  data were collected as part of an annual mail

survey—the ‘Life Style Study’—conducted by Synovate on behalf of DDB-

Chicago, a subsidiary of the OmnicomMediaGroup Inc. The Life Style Study

uses a complex stratified quota sampling technique to recruit respondents

(see Appendix). This stratified quota sampling method was used to select the
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initial sample of , respondents for the  Life Style Study (hereafter

labeled ‘Wave ’). Consistent with past performance, , usable responses

were received, which represents a response rate of . percent against the

February  mailout (AAPOR/WAPOR response rate standard formula

RR ). This stratified quota sampling method differs markedly from more

conventional probability sampling procedures yet produces highly comparable

data (Putnam, ).

For the November  wave of the study (hereafter labeled ‘Wave ’), we

developed a custom questionnaire and then recontacted the individuals who

completed the February  Life Style Study. Due to some panel erosion in

the two years since the original survey, , questionnaires were mailed. To

ensure a high response rate—and a more representative sample—an incentive

of a small tote bag was offered for completing the survey. The response rate

against the mailout was . percent, and the panel retention rate was .

percent, with , respondents completing the questionnaire. For the June/

July  wave of the study (hereafter labeled ‘Wave ’), another custom

questionnaire was developed. This survey reassessed many of the relevant

variables from the Wave  questionnaire and added new sets of questions

relevant to the  presidential election. Once again, individuals who

completed the prior survey were recontacted. Due to some erosion in the

panel, , questionnaires were mailed to November  respondents. With

, completed responses, the panel retention rate was . percent and the

response rate against the mailout was . percent.

One major advantage of using a multiwave panel design is that it allows us

to facilitate analyses in which relevant explanatory variables are measured

outside the immediate political or social setting affecting the attitude or

behavior to be explained (Bartels, ). For our study, the socio-demographic

variables and all the independent variables (i.e., religiosity, ideology, news

media use, and deference to scientific authority) were measured in Waves

 and , while the dependent variable (i.e., support for human embryonic stem

cell research) was measured in Wave . This is especially useful for us as the

Waves  and  surveys were conducted prior to the November  U.S.

presidential election, and the Wave  survey was conducted after the election

in June/July . Given the susceptibility of attitudes to rationalization,

prior measurement of potential explanatory variables provides important

insights regarding the causal priority of specific political attitudes and

perceptions (Bartels, ). Furthermore, this addresses concerns about

potential reverse causation that plagued previous studies that relied on cross-

sectional surveys. Notably, our design allows us to link independent variables

to outcome variable, measured in a subsequent wave, while controlling for a

wide variety of potential spurious and intervening factors (Kendall &

Lazarsfeld, ).
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MEASURES

We control for age, gender, education, total household income, and ethnicity

in our analysis. Age was measured as a continuous variable (M¼ .,

SD¼ .). Gender was a dichotomous variable with male coded as ‘’ and

female coded as ‘’ (. percent). Education was an ordinal variable measured

using seven categories, ranging from ‘attended elementary school’ (coded ‘’)

to ‘attended - years of school/graduate school’ (coded ‘’). The sample

median for education was ‘’, indicating ‘attended college’ (SD¼ .). Total
household income was measured using thirteen categories, ranging from ‘under

$,’ (coded ‘’) to ‘$, or over’ (coded ‘’). The median was ,

indicating the $,–$, bracket (SD¼ .). Race was measured as

a dichotomous variable with non-white coded as ‘’ and white coded as ‘’

(. percent).

Religiosity was measured with a single -point item (¼ ‘I definitely

disagree’, ¼ ‘I definitely agree’): ‘Religion is an important part of my life’

(M¼ ., SD¼ .). Ideology was measured using five categories ranging

from ‘very liberal’ (coded ‘’) to ‘very conservative’ (coded ‘’; M¼ .,

SD¼ .). Deference to scientific authority was measured using a composite

index of two -point items (¼ ‘definitely disagree’, ¼ ‘definitely agree’):

() ‘Scientists know best what is good for the public’, and () ‘Scientists

should move ahead with research even if it displeases some people’. The two

items were correlated at r¼ ., p< . (M¼ ., SD¼ .).

Attention to science on television was tapped by asking respondents to

indicate on a ten-point scale (¼ ‘very little attention’, ¼ ‘very close

attention’) how much attention they pay to: ‘Stories about science, technology,

and medicine on television’ (M¼ ., SD¼ .). Attention to science in
newspapers was measured by asking respondents to indicate how attentive they

were to: ‘Articles about science, technology, and medicine in newspapers’

(M¼ ., SD¼ .).

We measured scientific knowledge using five true–false items (¼ ‘true’,

¼ ‘false’): (a) ‘Light travels faster than sound’, (b) ‘Antibiotics kill viruses as

well as bacteria’, (c) ‘Adult stem cells are used to develop treatment for

disease’, (d) ‘Electrons are smaller than atoms’, and (e) ‘Stem cells can only be

developed from human embryos’. We created an additive index from these

items, with scores ranging from ‘’ to ‘’ (M¼ ., SD¼ .). The KR-
was ..

Support for human embryonic stem cell research was measured with a single item

that asked respondents how much they agree with the following statement:

‘Overall, I favor medical research that uses stem cells from human embryos’.

The support for research measure was rated on a -point scale (¼ ‘definitely

disagree’, ¼ ‘definitely agree’) such that higher scores reflect increasing

support for human embryonic stem cell research (M¼ ., SD¼ .).
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Overall, . percent of the respondents were supportive of research that uses

stem cells from human embryos.

ANALYTICAL APPROACH

In order to test our research questions and hypotheses, we use a hierarchical

ordinary least squares regression model in our analysis, in which the

independent variables were entered in blocks according to their assumed

casual order. Demographic variables were entered first, followed by the main

effects of religiosity, ideology, deference to scientific authority, science news

media use, and scientific knowledge. Finally, the interaction terms were

entered in the last block. Each of the interaction terms was constructed by

multiplying the standardized values of the main effect variables to prevent

possible multicollinearity problems between the interaction term and its

components (Cohen, Cohen, West, & Aiken, ). In our analysis, we

included three multiplicative terms in the final regression block: (a) the

interaction between scientific knowledge and religiosity, (b) the interaction

between scientific knowledge and ideology, and (c) the interaction between

scientific knowledge and deference to scientific authority.

RESULTS

As indicated in Table , most of the demographic variables in the regression

model were not significantly related to the dependent variable once all the

other variables were controlled for. Only age and income remained significant

in the final model. Specifically, older Americans and those with higher

household income were likely to indicate support for human embryonic stem

cell research. Notably, education levels were strongly positively related to

support for embryonic stem cell research when the education variable was

entered in the equation, but this effect seems to be fully mediated by news

media use variables that were entered in a subsequent block in the model. The

demographic variables accounted for . percent of the total variance in

support for human embryonic stem cell research.

With regard to the main effects of value predispositions, both levels of

religiosity and (conservative) ideology showed robust negative relationships

with support for embryonic stem cell research. Similarly, deference to

scientific authority displayed a strong positive relationship with the dependent

variable. Therefore, H, H, and H were supported. The value predisposi-

tions block accounted for a substantial amount of variance in support for

human embryonic stem cell research (. percent).

In terms of the main effects of the news media use variables and in answer

to our research question concerning the relationship between media use and

support for embryonic stem cell research, only attention to science in
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newspapers had a significant positive influence on support for embryonic stem

cell research. The news media use block explained an additional . percent of

the variance in our dependent variable.

Our second research question explored the potential relationship between

scientific knowledge and levels of support for embryonic stem cell research.

Our results indicate that knowledge about science had no significant main

effect on support for human embryonic stem cell research. However and as

stated by our last three hypotheses, the interaction between knowledge and

TABLE  Hierarchical multiple regression predicting support for human
embryonic stem cell research (Standardized regression coefficients)

Zero-
Order

Model  Model  Model  Model 

Block : Demographics
Age . . .� .� .�

Gender (female¼ ) �. �. . . .
Education .��� .��� .� . .
Income .��� .� .� .� .�

Race (white¼ ) . . . . .
Incremental R (percent) .���

Block : Value predispositions
Religiosity �.��� �.��� �.��� �.���

Ideology (liberal low) �.��� �.��� �.��� �.���

Deference to scientific authority .��� .��� .��� .���

Incremental R (percent) .���

Block : News media use
Attention to science news on

television
.��� . .

Attention to science in
newspapers

.��� .� .�

Incremental R (percent) .���

Block : Knowledge
Scientific knowledge .��� .
Incremental R (percent) .

Block : Interactions
Scientific

knowledge�Religiosity
– �.�

Scientific knowledge� Ideology – �.��

Scientific
knowledge�Deference to
scientific authority

– .�

Incremental R (percent) .���

Total R (percent) .���

N¼ . Cell entries for all models are final standardized regression coefficients for Blocks , , , and ,
while cell entries are before-entry standardized regression coefficient for Block .
�p< .; ��p< .; ���p< ..
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levels of religiosity, between knowledge and strength of ideology, and between

knowledge and deference to scientific authority on the dependent variable

were all significant, after accounting for all controls. As shown in Figure , the

influence of knowledge on support for embryonic stem cell research was

significantly weaker for individuals with high levels of religiosity than for

those with low levels of religiosity. In addition, ideology significantly

moderated the influence of scientific knowledge on support for embryonic

stem cell research, in which the impact of knowledge on our dependent

variable was significantly weaker for conservatives than for liberals (Figure ).

Likewise, individuals showing high deference to scientific authority were more

influenced by levels of scientific knowledge than individuals showing low

deference to scientific authority (Figure ).

The overall regression model accounted for . percent of the variance.

FIGURE  Scientific knowledge, religiosity, and support for human embryonic stem

cell research (scale ranges only partially displayed on Y-axis)
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FIGURE  Scientific knowledge, ideology, and support for human embryonic stem cell

research (scale ranges only partially displayed on Y-axis)
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DISCUSSION

Drawing on the theoretical considerations of the heuristic–systematic model of

information processing and the RAS model, we examined the potential

influences of value predispositions, news media use, and scientific knowledge

on public attitudes toward embryonic stem cell research. First, our study

shows that public opinion about the stem cell issue is largely shaped by value

predispositions and heuristic cues from the news media, and demonstrates that

scientific knowledge plays a minor role in influencing attitude toward stem cell

research. Next, our study also shows that religiosity, ideology, and deference

to scientific authority moderated the effect that scientific knowledge had on

support for stem cell research. The results suggest that individuals might

interpret very differently the same type of information, depending on which

predispositional lens they apply when making sense of that information. Before

discussing these findings further, it is necessary to address some methodol-

ogically related issues.

Our study utilized a three-wave panel survey data set collected prior to

and after the  U.S. presidential election. To minimize attrition from one

wave of the panel to the next, we used shorter instruments in Waves  and ,

which translated into some concepts being operationalized with single-item

measures. Although this meant that we could not control for unreliability in

some of our measures, we were not concerned about this issue. While

impossible to predict this with absolute certainty, it is reasonable to assume

that any potential random error in these single-item measures would weaken

the relationships found in our regression models. In other words, if we had

been able to use multi-item measures, we would have been likely to find

stronger effects for the relationships in our regression models. Having shorter

questionnaires in each wave, however, also meant that not all constructs were

FIGURE  Scientific knowledge, deference to scientific authority, and support for

human embryonic stem cell research (scale ranges only partially displayed on Y-axis)
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measured over time. Ideally, of course, we would have liked to be able to track

individual-level change over time for each of the variables in our model. Given

the constraints of repeated data collections over the course of two years,

however, some variables were only included at one stage of the panel design.

This clearly limits us in terms of (a) any causal claim that can be made from

our data, and (b) the analytic techniques that can be used to analyze our data.

We tried to counter these concerns by measuring constructs at different stages

of our panel design, according to their assumed causal order, i.e., socio-

demographic variables at Wave , value predispositions, media use, and

knowledge at Wave , and the outcome variable at Wave .

The second issue relates to the representativeness and possible bias of our

sample due to panel attrition. Specifically, the demographic profiles of

respondents who answered all three waves of our study slightly differ from

the demographic distributions of the U.S. population (Appendix). However,

although we did observe attrition between the different waves of data

collection, these rates fall within an acceptable range for a panel design

(Appendix). It is important to point out that all panel research will have

attrition characteristics and that the benefits linked to the use of a panel design

are likely to outweigh its drawback. Panel studies do encounter some levels of

attrition, although this has been shown to only minimally affect conclusions

when attrition impacts variables that have no explanatory power on the

dependent variable (Bartels, ). Panel data, however, allow us to sort out

the causal priority of explanatory variables and the outcome variable of

interest, while controlling for potential spurious and intervening factors

(Kendall & Lazarsfeld, ), and facilitate adjustments for measurement error

in survey responses (Bartels, ). To our knowledge, we are also the first

national panel study that examines attitude formation and communication

about stem cell research. With these issues in mind, we elaborate on the

implications of our findings in the rest of this discussion section.

PUBLIC ATTITUDES TOWARD STEM CELL RESEARCH

There are at least three noteworthy findings in our study. First, value

predispositions played a crucial role in shaping attitudes toward human

embryonic stem cell research. Not only were the main effects of religiosity,

ideology, and deference to scientific authority significant, these factors also

explained the largest amount of variances in our dependent variable (�
percent). Consistent with findings from previous studies (Lee, Scheufele, &

Lewenstein, ; Nisbet, ; Brossard & Nisbet, ), our results suggest

that individuals tend to rely heavily on value predispositions when making

judgments about stem cell research.

Second, science news attention played a modest role in influencing support

for embryonic stem cell research. Specifically, we found a significant main
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effect of attention to science in newspapers on support for embryonic stem cell

research. Our findings were consistent with past research that shows media

use to be positively related to support for emerging science and technology

(Besley & Shanahan, ; Lee et al., ). During the  U.S.

Presidential election cycle, a lot of attention was focused on Democratic

senator John Kerry’s TV advertising campaign surrounding stem cell research

(Wilgoren, ) and also Ron Reagan’s appearance during the Democratic

Convention in Boston, MA (Crampton, ; Reinert, ). To the extent

that the positive news frames on the media may be used as heuristic cues by

the public, it is not surprising that we found a positive link between science

news use and attitudes toward stem cell research.

Congruent with previous research, scientific knowledge played an almost

negligible role in shaping attitudes toward stem cell research, overshadowed by

the main effects of value predispositions (Priest, ; Nisbet & Lewenstein,

; Brossard & Shanahan, ). This suggests that individuals depend less

on knowledge, and more on their value predispositions and cues from news

media to reach judgments about stem cell research.

THE MODERATING ROLE OF VALUE PREDISPOSITIONS ON STEM CELL RESEARCH

The most important contribution of our study is the finding showing the

moderating role of value predispositions for the knowledge–attitude link. Our

results indicate that religiosity and ideology moderate the effect that scientific

knowledge has on individuals’ support for human embryonic stem cell

research, with knowledge having a weaker effect on attitudes for the highly

religious individuals and the conservatives. In other words, highly religious

and conservative respondents used their dispositional lens to override the

potentially positive effects of science knowledge.

Our results also show that deference to scientific authority moderates the

effect of knowledge for opinions on our dependent variable, with knowledge

having a stronger effect on attitudes for individuals who are more deferential

to scientific authority. Put differently: respondents who believe that scientists

will make decisions that are in the public interest are more likely to form

attitudes that are based on their levels of scientific literacy.

Taken together, our findings suggest that only a certain cluster of

individuals—the liberals, and those who are low on religious beliefs and high

on deference to scientific authority—will be significantly more likely to rely on

their scientific knowledge when they form opinions about stem cell research than

their more conservative, more religious, and less deferential counterparts.

Consistent with ideas from the persuasion and public opinion literatures

discussed earlier, we found value predispositions, such as ideology, religion, and

deference toward scientific authority, to serve as potential ‘perceptual filters’ that

respondents use to make sense of what they know about emerging technologies.
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This has implications for at least two areas of research. First, our findings

suggest that value predispositions and scientific knowledge interact with one

another to produce effects on the dependent variable. Future research should

expand the examination of value predispositions and their interactions with

informational variables across different scientific and nonscientific issues. This

is also a relationship that is difficult to tease out without the type of longi-

tudinal data we have collected for our study, and further highlights the need

for more sophisticated data collection designs in the area of science, risk, and

political communication in future.

The second agenda item for future research should be a more in-depth

exploration of the interaction between heuristic factors and scientific

knowledge. Recent experimental research (Dijksterhuis, Bos, Nordgren, &

Van Baaren, ) suggests that reliance on heuristics or predispositions may

not always lead to sub-par decision making. In fact, Dijksterhuis et al. ()

suggest that decision making about complex issues produces better outcomes if

respondents invest less conscious thought and ‘delegate thinking about more

complex matters to the unconscious’ (p. ). These raise at least the

possibility that ideal decision making differs for various types of respondents

and issues. Our study took a first step in delineating some of these differential

effects across different types of predispositions. Future research should

therefore explore these effects in greater detail. Future research should also

examine public attitudes toward stem cell research funding, and compare

public reactions to research that uses spare human embryos to those that uses

cloned human embryos or relies on umbilical stem cells.

APPENDIX

SAMPLING

Initially, Synovate acquires the names and addresses of millions of Americans

from commercial list brokers, who draw available information from drivers’

license bureaus, telephone directories, and other centralized sources. Via mail,

large subsets of these people are asked to indicate whether they would be willing to

participate periodically in surveys for small incentives, which range from prepaid

phone cards to ‘Post-It’ notes, depending on the length of the survey.

Rates of agreement vary widely across demographic categories. For example,

less than  percent of ‘racial minorities and inner city residents’ typically consent,

compared to  percent to  percent of ‘middle-aged, middle class, ‘‘middle

Americans’’ ’ (Putnam & Yonish, ). It is from this prerecruited ‘mail panel’ of

roughly , people that demographically balanced samples are drawn for

inclusion in the annual Life Style Study. In an effort to achieve a study sample

that is representative of the population, stratified quota sampling procedures are

then employed. That is, the sample is drawn to reflect the demographic
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distribution of the population within the nine Census divisions in terms of

household income, population density, age, and household size.

Further, the starting sample of mail panelists is adjusted within the

subcategories of race, gender, and marital status to compensate for expected

differences in return rates.

SOCIO-DEMOGRAPHIC STRUCTURE OF SAMPLE

According to Census  (US Census Bureau, ), the demographic

distributions of the US population are as follow: Age (M¼ . years, including

those under  years), gender (. percent female), race (. percent White), and

household income (M¼USD ,). In addition, the educational attainment
(population  years and over) of the U.S. population is distributed as follow: Less

than th grade (. percent), th to th grade/no diploma (. percent), high

school graduate (includes equivalency; . percent), some college/no degree (.
percent), associate degree (. percent), bachelor’s degree (. percent), and

graduate or professional degree (. percent). When compared with Census 
(US Census Bureau, ), the respondents in our final sample are slightly older

and better educated than the U.S. population. There are also more females in our

final sample than in the U.S. population. The racial and total household income

distributions of our final sample are similar to the general population.

PANEL ATTRITION

The mean age (Wave ¼ .; Wave ¼ .; and Wave ¼ .) and

the gender distribution (Wave ¼  percent female; Wave ¼  percent;

Wave ¼  percent) of our respondents changed slightly from one wave to

another due to such panel attrition. The changes observed between Waves 
and  are bigger than the ones occurring between Waves  and  due to the

fact that the first two Waves were carried out two-and-a-half years apart.

Respondents in Wave  were therefore more likely to move and to stop

participating in the study before being recontacted. Waves  and , carried out

eight months apart, showed very little changes in respondents’ profiles. These

changes are comparable to those observed between Wave  and Wave  of the

ANES  National Election Study, carried out over three-and-a-half

months (ANES mean age is . at Wave  and . at Wave ;  percent

females at Wave  and  percent at Wave ).
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