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CHAPTER I 

INTRODUCTION 

Back~ound 

The communication of science to mass audiences has evolved into a subdiscipline of 

journalism. With its evolution, scientists and journalists have developed a history of 

misunderstanding and mistrust of each other. Some of the academic literature indicates that 

part of the misunderstanding may be influenced by the writer's gender and professional 

level of expertise. 

Examples of gender affecting perceptions of the writer's ability to be perceived as 

credible is well documented with respect to diverse story assignments newswomen cover. 

Story assignments may be one manifestation of the "new" discrimination alleged by Turic 

(1987). Most previous research about women in the newsroom, in both broadcast and print 

media, has focused on pay differentials, job satisfaction, accessibility to management ranks 

and performance as a part of the management hierarchy. 

At a 1987 Investigative Reporters and Editors' (IRE) Conference in Phoenix (Meyer, 

1983) several panelists at the "Women in the Workplace" seminar told of editors who 

refused to send women on hurricane or flood stories for fear of the assignment's being too 

dangerous. Overall, the panelists agreed that women have made strides in pay and 

promotion, but that newswomen still face a great deal of subtle discrimination in the 

newsroom, and almost insurmountable odds against promotion. 

Historically, part of the reason for the misunderstanding or communication gap 

between scientists and journalists, regardless of individual gender or expertise level, was that 

scientists neither perceived the need for nor the benefit of taking a more active and 

cooperative role in the communication of scientific findings to a lay audience (Abelson, 
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1976). That was true at least until recendy, when political and economic support for some 

areas of scientific research was reduced. The impact of the cuts have threatened the very 

existence of some disciplines such as electrical engineering research related to space and 

defense. As a result, scientists in general have been urged to assign a higher priority to 

educating the public (Bevan, 1982; Carey, 1977; and Goodfield, 1981). A survey of 

prominent scientists revealed that although the scientific community does not reward media 

exposure, many scientists believe such publicity can help obtain funding for research 

(Dunwoody & Ryan, 1985). 

Just at the time when some scientists are becoming more cooperative with the media, 

the media, in turn, sense an increasing public appetite for science information (Goodfiel~ 

1981; Hellemans, 1984; Nunn, 1979; Stipp, 1985). Young adults especially say they would 

forego reading many other journalism publications to get more science (Nunn, 1979; 

Patterson, 1982). 

In contrast to the level of public interest in science, research indicates that newspaper 

coverage of science has not dramatically increased in the last decade (Nunn, 1979). 

Although surveys indicate that social and behavioral science is more popular among readers 

than "hard" science and technology (Burgoon, Burgoon, & Wilkinson, 1983; Nunn, 1979), 

the specialized science-writing community is not particularly receptive to covering social and 

behavioral science, at least not as science (Dunwoody, 1980; Weiss, 1985). As a result, 

coverage of scientific news perhaps has not kept pace with the growing interest in science 

topics. Overall, scientists now are more sympathetic to communicating to wider audiences, 

and the fact that the public desires more information on science should motivate both the 

scientific community and the media to close the gap that has traditionally separated them. 
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Statement of the Problem 

It is important for media viewers and readers to have access to credible sources, 

otherwise media reports may be discounted and result in having little effect as the watchdog 

of government and institutions, and of public opinion. 

The jury is still out with respect to female science writers; however, women have been 

traditionally portrayed by the media in less meaningful and prominent roles as compared to 

their male counterparts (Luebke, 1985; Newkirk, 1977; Potty, 1985; Turk, 1987). One only 

needs to look at cosmetics and perfume advertisements, or count the number of photos of 

women portrayed on the front pages of major newspapers to grasp an idea of the 

differences in gender perceptions (Blackwood, 1983). 

Do science reporters need to possess a science background to be perceived as credible 

authors? According to Cronholm and Sandell (1981), apparently their credentials do not 

necessarily include having a formal background in science. 

The study investigated whether respondents thought the gender of the author or 

reporter influenced the stories' perceived credibility among readers. The study also looked at 

whether an author's expertise level affects the perceived credibility of scientific news writing. 

This concept was based upon the stereotype that more advanced credentials or a terminal 

degree in one's profession influences perceptions about the credibility of one's work. 

Purpose of the Study 

In addition to focusing on the perceived credibility of science writing by newspaper 

readers, and attempting to examine the perception of fairness or objectivity from the 

perspective of a reader, the study aimed to answer these questions: (1) whether gender

based stereotypes of reporters exist with respect to their ability to be perceived as credible 

communicators of science news; and (2) whether level of education and job title impact that 

same perception of credibility. Although much research for measuring credibility has 
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focused on the reporter's perspective, this study examines the perspective of readers. If the 

findings indicate that gender and expertise differences do not exist according to the 

perceptions of readers, then both print and broadcast media assignment editors should 

assign more female reporters to science beats. 

Becoming a science writer is often not a matter of personal choice. A study by 

Cronholm and Sandell (1981) determined that "as many as one-fifth of the journalists 

interviewed had turned to their specialty upon a decision by their editor-in-chief." Thus, it is 

not surprising that fewer than five percent of science writers considered themselves specially 

trained for science writing (Cronholm and Sandell, 1981, p. 86). 

Although the number of writers under the age of 30 are changing, one-third of science 

writers under the age of 30 reported that they had purposefully trained to become science 

journalists. Similarly, the Cronholm and Sandell (1981) study indicated that 70 percent of 

the sample had 4-7 years of college, and more than 80 percent had at least one year of 

college. Ryan and Dunwoody (1975) reported that only 13 percent of science writers lacked 

an academic degree (Cronholm and Sandell, 1981, p. 86). 

Still, journalists seem to be dissatisfied with their own training. According to 

(Cronholm and Sandell, 1981, p. 87), "Almost 50 percent did not consider special training 

for science writers necessary, and less than 10 percent felt it important to have knowledge or 

training in the sciences." But in 1975, Ryan and Dunwoody found that science journalists 

as a rule recommended that science writers have more courses than they had themselves 

(Cronholm and Sandell, 1981, p. 87). The National Association of Science Writers and the 

Council for the Advancement of Science Writing have long acknowledged the importance of 

training, particularly various kinds of vocationally oriented courses (Cronholm and Sandell, 

1981). 
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CHAPTER IT 

REVIEW OF THE LITERATURE 

How Communication Occurs 
and Wbat Makes News Content 

Before examining specifics about various factors that might influence how an 

audience may perceive the credibility of science writing, it is important to understand how 

mass communication occurs and what makes news content - the events, or the reporters' 

interpretation of those events? 

Carey and Fritzler ( 1987) assert that the news media construct a reading of the world 

rather than mirroring events. This idea places the news media in the role of myth

constructors who may selectively form a coherent narrative from their reading of events. 

And, because reporters are often selective in the events they portray, readers also derive 

specific meanings from this selectivity. "What gets left out by both the establishment and 

the alternative press in the process of constructing a social narrative is a way of knowing" 

(Carey & Fritzler, 1987, p. 2). 

But how do journalists know reality? The construction of meaning in mass 

communications has much to do with understanding the principles of language, which lie at 

the heart of the discipline (Defleur & Ball-Rokeach, 1989). Many principles of journalism 

are grounded in psycholinguistic research, and the fallibility of memory is one recurring 

theme in psycholinguistic literature (McAdams, 1985). 

Journalists gather information through direct observation of events or written records 

and by interviewing people who have direct observation knowledge. And while journalists 

may be trained to be objective witnesses, the people they intetview are often imperfect 

witnesses (McAdams, 1985). 

McAdams (1985) says that when subjects participating in an experiment recounted 

stories they had recently heard, they tended to sharpen some details, to leave out or level out 
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other details, and to provide rationalizations for events that were not present in the original 

version. 

Thus, there is a need for journalists to develop methods for taking fast, accurate notes 

in order to improve accuracy and perceived credibility among media audiences. Tape

recording or videotaping is highly desirable for coverage of sensitive or fast-moving events 

(McAdams, 1985). 

Factors that Influence Perceptions of Credibility 

In a more recent study (Gaziano & McGrath, 1986), researchers looked at the media 

credibility problem by specifically focusing on how "credibility" is measured. They 

attempted to describe the measurement of the concept by looking at previous research and 

reporting the results of a national survey that treated credibility as a multidimensional 

concept According to the authors, credibility research had its beginnings with the work of 

Charnley on newspaper reporting with respect to accuracy and the work of the Yale group 

on believability of source as a component of persuasive communication impact (Hovland, 

Janis & Kelley, 1953). 

Interest in media credibility increased, however, when the Roper polling organization 

began asking a specific question about the believability of the media for the Television 

Information Office. The results of the Roper survey were a significant indicator of the 

public's trust of television over newspapers. Since 1961, television's lead with respect to 

credibility over other media has continued to increase. And the Roper question has been the 

most often used operational defmition of credibility in published research (Roper, 1985). 

As the interest in credibility began to grow in the 1960s, interest in expanding the 

concept also increased. "Trustworthiness" and "experience" were identified as two primary 

components of source credibility, according to Hovland and his colleagues. Additional 

scholars have identified, through factor analysis, other dimensions of credibility such as 
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"safety," "qualification," "dynamism," "knowledgeability," "accuracy," "fairness," and 

"completeness," as well as differences between media and people as communication sources 

(Jacobson, 1969). 

A conclusion of particular importance in the Gaziano and McGrath (1986) study 

focused on how "credibility is a multidimensional concept, although the dimensions 

identified vary from study to study." Gaziano and McGrath focused on a national study 

sponsored by the American Society of Newspaper Editors (ASNE, 1983.) The study 

highlighted areas in which credibility concerns appeared to be the greatest: (1) insights into 

dimensions of credibility, (2) people's ability to differentiate between news in newspapers 

and news in other media, especially television, with respect to credibility, (3) credibility 

problems in particular coverage areas, and ( 4) the relationship between credibility and 

attitudes toward First Amendment issues (Gaziano & McGrath, 1986, p. 460). 

To measure credibility, Gaziano and McGrath (1986) identified 16 factors measuring 

people's attitudes toward newspapers on a number of dimensions. The factors identified 

whether newspapers and television news were fair, unbiased, told the whole story, were 

accurate, respected people's privacy, watched out after people's interests, were concerned 

about the community's well-being, separated fact and opinion, could be trusted, were 

concerned about the public interest, were factual, and had well-trained reporters (Gaziano 

and McGrath, 1986). Because most of these factors have been classified as indicators of 

credibility in previous research, this factor was termed "credibility." 

Four additional sets of factors also were chosen by Gaziano and McGrath (1986) as 

indicators of credibility because most credibility studies rely on only one or two definitions 

of credibility. The questions focused on the following topics: (1) the Roper poll reference to 

media believability when news reports conflict, (2) preferences for media to assist 

understanding of complex or controversial issues, (3) preferences for reliable news 

coverage, and (4) news source preferences. 
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The Roper believability question, which was part of the Roper study for the Television 

Information Office (1963) asked: "First, I'd like to ask you where you usually get most of 

your information about what's going on in the world today -- from the newspapers, radio or 

television or magazines or talking to people or where?" (Stempel, 1991, p. 2). In response, 

55 percent said television, 53 percent said newspapers and 29 percent said radio. 

Subsequently, the survey was repeated every year or two, and the television lead grew. 

Since 1963, the study has been attacked many times for its methods, according to Stempel 

(1991). Actually, the study found that most people do not get most of their news from 

television. They do use television more for national news, but clearly it is newspapers they 

turn to for local news. 

The reason most frequently given by people in the 1963 study for selecting television 

was that seeing is believing. Other reasons for believing television were that it presents the 

news quickly, easily and often is first. People who said they would believe newspapers most 

often cited the ability of newspapers to provide detailed information, to investigate stories in 

an indepth manner and to have an advantage with respect to credibility (Gaziano and 

McGrath, 1986, p. 456). 

Another important factor in the perceived credibility of news is the accuracy of the 

story. The same study found that half of those surveyed had heard conflicting reports of a 

news story from different news sources. As a result, an audience's exposure to conflicting 

reports diminishes media credibility. However, geographic scope of the news also is an 

important variable in how it may be perceived. For example, research conducted by Gaziano 

and McGrath (1986) has shown that people in some communities would believe 

newspapers more often than television if topics involved are local, but that they would be 

more likely to believe television if topics are national. Specifically, about 7 in 10 chose 

television as the most reliable medium for national and international news and as the source 

they would choose for national and international news (Gaziano & McGrath, 1986, p. 458). 
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A study by Newhagen and Nass (1989) found that when respondents were asked by 

the Roper organization which medium they would select when confronted with conflicting 

news reports, 46 percent said they would choose television and 22 percent said newspapers. 

Another study focused on how perceived credibility may be affected by an individual 

audience member's racial and socioeconomic group (Smith, 1984). Smith asked 

respondents to give their opinions on how positively or negatively the broadcast and print 

media in the Louisville, Kentucky, area portrayed the community. The results indicated that 

the citizens of Louisville perceived the local media to be supportive of the community. Two 

out of three respondents felt that both broadcast and print media gave "mostly positive" or 

"positive" impressions of the community. Specifically, black and white respondents 

differed only slightly in their opinions concerning community impressions given by the 

media. Sixty-eight percent of the white respondents perceived these impressions by the 

broadcast media to be "mostly positive" or "positive" compared to 70 percent of their black 

counterparts. The same held true for opinions concerning newspapers, with 60 percent of 

the white versus 56 percent of the black respondents stating that they gave at least a "mostly 

positive" impression. Overall, only slight differences were apparent across socioeconomic 

groups with respect to the print media Individuals in the upper income brackets, however, 

were significantly more likely than their less affluent counterparts to believe that community 

impressions from the broadcast media were largely positive (Smith, 1984). 

Smith ( 1984) indicated that audience members' attitudes affect their perceptions of 

media content and vice versa. As a result, it may also be assumed that respondents' feelings 

about the quality of life in the area could affect their perceptions of media coverage of the 

community. Similarly, their attitudes toward the media also may reinforce their general 

feelings about community life. 

To examine the validity of the speculation, respondents' ratings of the community were 

first measured through a series of questions. Overall, citizens who highly rated the quality 
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of life in Louisville were significantly more likely to feel that the media conveyed a positive 

image of the community than those less satisfied with the community (Smith, 1984). 

In another study by Gaziano and McGrath (1987), the focus was on how credibility 

may be directly affected by journalists' identification with the communities they serve. Some 

of the research questions they addressed in the study were: "How much distance should 

there be between journalism professionals and their communities? Are there differences in 

journalists' demographic characteristics, values and attitudes which augment perceptions of 

distance between journalists and the public?" "Is decreased public confidence in the press 

related to journalists' isolation from their communities?" An American Society of 

Newspaper Editors (ASNE) study in 1985, according to MORI Research (1985), found 

that the public's reservations about the credibility of the press could affect both newspaper 

readership and press rights and privileges. The study also found that an important part of 

diminished credibility was the distance people felt between themselves and their newspapers 

(Gaziano and McGrath, 1987, p. 317). 

Differences and Distance 
between Journalists and the Public 

Differences and distance between journalists and the public may be important factors 

that influence the public's attitudes toward the news media. A major difference is 

demographic characteristics. Research by Weaver and Wilhoit (1986) and by the LQs 

An~les Times poll (1986), shows that journalists tend to be white, male, and are likely to 

be better educated, more affluent, more liberal, and less religious on the whole than the 

general population. 

Another indicator, or factor, showing difference may be community involvement Some 

research has shown that journalists have low involvement with community groups (Gaziano 

& McGrath, 1987). Distance also may be indicated by social contacts. Broadcast journalists 

were somewhat more likely than print journalists to report social contacts with other 
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journalists. Still another indicator of differences and distance could be journalists' attitudes 

toward their readers. Researchers participating in the Newspaper Readership Project found 

that journalists tended to underestimate readers' news interests and to hold a condescending 

view of their audiences (Burgoon, Burgoon, Buller & Atkin, 1987). 

Sirnilarly,journalists were less likely than the public to be Protestant, equally likely to 

be Catholic, and more likely to have no religion. Journalists also were half as likely (13 

percent vs. 28 percent) as the public to say they were "born-again" Christians (Gaziano & 

McGrath, 1987). 

Although nearly nine in ten journalists agreed that it is important for people who work 

for newspapers to know many people in the community, fewer than three in ten felt it was 

important for newspaper reporters to be involved in community organizations. The attitudes 

of the reporters were reflected in their group involvement as seen in the fact that almost half 

said they did not belong to voluntary organizations such as churches, civic clubs, charitable 

organizations and veterans groups. Community involvement is linked to job title because 

editors were more involved in community organizations than reporters. (Gaziano & 

McGrath, 1987). 

More than one-third of the newspaper journalists said that they seldom or never receive 

feedback from readers, supervisors, or news sources, or that they seldom have a say in 

decisions about news (often ranking a 1 or 2 on a 5-point scale). About one-third reported 

a moderate amount (scoring 3), and another third reported frequent interaction (scoring 4 or 

5). Some journalists even believed that they should keep their distance from readers. Half 

agreed that "if journalists concern themselves too much with what their readers think, the 

quality of their work will suffer." However, 40 percent disagreed with this statement and 12 

percent were neutral. 

Newspaper journalists were not a homogeneous group, despite many characteristics 

which they shared. For example, because age and community ties appeared to account for 
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the greatest differences among these journalists, a four-fold typology was developed, based 

on differences in age and ties to their communities. "Older natives," those individuals 

working at a newspaper somewhere between five and ten years, and "younger transients," 

those individuals working at a newspaper for less than five years, contrasted especially in 

attitudes toward newspaper credibility and news judgment The two groups together made 

up nearly two-thirds of all journalists surveyed. Specifically, "older natives" were more like 

the general public in demographic characteristics than "younger transients" except for being 

predominantly male. "Younger transients" were better educa~ more liberal and less 

religious than "older natives." "Younger transients" also were more likely to be Democrats, 

to be single and to be female (Gaziano and McGrath, 1987, p. 324). 

In general, "younger transients" placed more importance on chances for advancement 

than did "older natives." "Older natives" tended to rate pay, fringe benefits and job security 

higher. The two groups were about equally likely to belong to professional organizations, 

but "younger transients" read professional publications more frequently. Finally, "younger 

transients" may contribute disproportionately to newspaper credibility problems because of 

their greater differences from the public and their sense of distance from their communities. 

This group was less likely than the "older natives" to define lack of credibility as a problem 

and less likely to perceive it as a serious issue facing newspapers, (Gaziano & McGrath, 

1987, 328). 

Related to the perceptions of newspaper credibility, one survey suggests the public's 

negative attitude about the media has mellowed. For example, it is often said that the 

American mass media do not enjoy the trust and credibility they need if they are to live up to 

their roles as representatives of the public, as independent observers of government and 

major social institutions, and as protectors of individual rights. The American public appears 

to think they know what good journalism is. As a result, the public's trust of the media is 
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related to their evaluation of how well the news media lives up to their expectations (Izard, 

1985). 

WhY the American Public 
is Critical of tbe News Media 

Izard ( 1985) found little doubt that the American public is sharply critical of the news 

media, and that citizens are especially concerned about the news they are given and how 

journalists go about getting that news. On the other hand, data indicate that the public has a 

clearer understanding of the role of journalism than is nonnally acknowledged and that 

citizens have respect for that role and, in general, for the journalists who gather and report 

the news (Izard, 1985, p. 249). 

When respondents were asked if they believed "the goal of reporters is to sell 

newspapers or attract large audiences," more than three-fourths answered affirmatively; and 

a majority expressed the belief that "too many reporters and editors are controlled by 

business leaders." For example, a majority of respondents also expressed the belief that the 

major news media often cover up stories that ought to be reported. Additionally, nearly half 

strongly agreed that reporters ask more aggressive or difficult questions of persons with 

whom they disagree, and another one-third said they agreed somewhat with the statement. 

Finally, nearly 70 percent of the respondents indicated the belief that journalists violate the 

privacy of individual citizens (Izard, 1985, p. 250). 

In contrast to the above criticisms of the media, respondents also demonstrated support 

for those whose job it is to supply them with news. Three-fourths of the respondents agreed 

that "journalism is a profession which ranks high in public respect" Additionally, the 

results ran counter to assertions by many media professionals and critics who list 

journalists' arrogance among reasons for public suspicion. With respect to the charge that 

reporters and editors are more arrogant than people in other walks of life -- a majority 
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disagreed (Izard, 1985, p. 250). Respondents based most of their somewhat positive 

attitudes about journalists and the news media on four other essentially positive beliefs: that 

journalists are ethical, knowledgeable, usually accurate and therefore believable, and they do 

stand as independent watchdogs of government On the question of accuracy, the news 

media received a somewhat surprising vote of confidence. Nearly 67 percent said they 

believed infonnation provided is, on the whole, accurate. For example, when respondents 

were asked: "In the things you have known a good deal about personally, how often have 

news stories in major news media been accurate?" Nearly two-thirds said the media were 

accurate either "almost always" or "most of the time" (Izard, 1985, p. 251). 

Perceptions of accuracy may lead to a rather high positive note of believability in the 

minds of those who answered the survey. Nearly two-thirds said they can believe either 

"almost all" or "most" of what they hear and read in the news media The survey also 

sought feedback into the public's perception of the news media's judgment process. 

Specifically, it looked at the degree to which the public believes the news media emphasize 

certain themes which, although popular in terms of audience attention, are often criticized. 

An example may be the media's decision to cover a beauty contest winner over a scholarship 

recipient, controversial negative statements about a textbook over educational praise and 

suicide by a wealthy person over suicide by a poor person (Izard, 1985, p. 252). 

With respect to the public's confidence in the media regarding its relationship with the 

government, nearly 60 percent disagreed with the statement that "too many reporters are 

controlled by government officials." Likewise, when readers were confronted with stories 

that high government officials say are not true, a majority of the respondents indicated they 

would be inclined to believe the media account And, in another instance of conflict between 

government officials and the news media, respondents demonstrated faith that the media 

would not hide charges of their own wrongdoing (Izard, 1985, p. 253). 
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Additional research, specifically that borrowed from a 1981 Newsweek poll conducted 

by the Gallup organization, documented the honesty and ethical standards of persons in the 

news media as compared with other occupations involving public service. The results ranked 

the seven occupations studied in nearly the same order as the Newsweek results, which were 

based on the ranking of "high" honesty and ethical standards. In both studies, members of 

the clergy had the greatest amount of public respect, followed by physicians, police and 

then journalists. The present study then concluded the listing with business executives, 

advertising executives and members of Congress (Izard, 1985 p. 254). 

In general, the public appears to allocate some confidence to the media. However, as 

McCombs and Washington said, "Any anti-press mood readily can be characterized as part 

of a broader lack of confidence in all institutions rather than an isolated instance of public 

criticism of the press" (McCombs and Washington, 1983). 

Attitude Extremity and 
the Public's Trust in the Media 

Recent experiments have demonstrated that audience members more partisan or biased 

on a specific issue are more likely to perceive bias in media treatment of that issue (Vallone, 

Ross & Lepper, 1985). Other studies have shown a relationship between the controversiality 

of issues and evaluations of the press. For example, a study by Anast in 1961 found that 

readers interested in more controversial events tended to give less favorable evaluations of 

the press. Research by Roberts and Leifer (1975) suggests that credibility attributed to the 

media often decreases when issues become more controversial. 

However, an audience member's polarization of attitude or extremity of attitude on an 

issue may better explain differences in perceived media credibility. Regardless, the 

theoretical question of what cognitive actions are associated with various levels of attitude 

extremity, and what patterns of media trust will the differences predict is a topic demanding 

further investigation (Gunther, 1988, p. 280). 
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The Gunther ( 1988) study found a cwvilinear relationship existed between attitude 

extremity and trust in media news coverage. The hypotheses for the study were: Trust in 

media news coverage of an issue will be highest when attitude extremity on that issue is 

moderate; trust will be lower both when attitudes are highly polarized, and when they are 

neutral; trust in media will be highest for those of medium extremity of political ideology; 

and, trust in media will be lower both for those who are low, and those who are high in 

extremity of political ideology. The hypotheses about trust in the media were based on 

Cognitive Response Theory, which suggests that when a person is not involved with a topic, 

issues and ideas in the content of the message receive little attention, and the recipient pays 

attention to peripheral things or qualities such as source likability or credibility. 

Different levels of involvement, as in Social Judgment theory, are associated with 

different levels of acceptance, rejection or noncommitment for different messages 

concerning an issue. For example, if people are highly involved with a topic, their social 

judgment often will predict a wider latitude of rejection and will fall into the noncommital 

range. However, if a subject is less involved with a topic, the latitude of rejection is narrower 

and more messages will likely fall into the area of noncommitment (Gunther, 1988, p. 280). 

Often, media observers who are not involved with the topic have no anchor point, no stable 

attitude position from which to judge such content When asked to rate media coverage, 

respondents often turn their evaluative attention, as Petty and Cacioppo (1981) predict, to 

characteristics of the medium itself (characteristics like status, likability, homophily), rather 

than to a content related to the issue. Moderate attitude extremity involves people actively 

looking for information and ideas, perhaps in order to assess and revise their own thoughts. 

This attitude suggests more favorable evaluations would be given to the sources of these 

useful messages. Finally, people of high attitude extremity will produce lower trust 

judgments -- similar to that of respondents in the low extremity position, but for different 

reasons. For most highly polarized people, content is initially quite important But because 
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much of the content often reflects a range of opinions, much of it is unacceptable content 

(Gunther, 1988, p. 282). 

The implications of the two interpretations of the Social Judgment Theory are 

significant. For example, the interpretation by Sherif and Sherif (1965) predicts less attitude 

change in high involvement topics because the subjects may find more messages rejectable 

and dismiss them. The other interpretation, the one followed by Petty and Cacioppo, 

predicts more attitude change because high involvement means individuals must process 

information more deeply. 

However, what Petty and Cacioppo (1981) have labeled as high involvement may 

simply pass as moderate involvement because attitudes are actively shaped and attention is 

paid to the substance of the messages, with deeper cognitive processing. A precise definition 

of involvement, however, was the focus of their study. 

Operationalizing extremity of attitude as the independent variable does not assume 

that involvement and attitude extremity are the same thing (one might be highly involved 

while holding a moderate attitude). Rather it assumes that attitude extremity is the 

manifestation of involvement most likely associated with credibility assessments (Gunther, 

1988, p. 280). 

While the two theories discussed address questions of persuasion, evaluation of 

message sources appears to be an important intervening process in both. Individuals 

evaluate media coverage from three attitudes-- low, moderate and high polarity. The 

outcome often is a judgment of media credibility, which will rest on a crucial question: Does 

audience attention settle on media character or media content? (Gunther, 1988, p. 281). 

While this is an important issue, the focus of the thesis topic concentrates on the media 

content question. However, it cannot be ignored that both factors are important and related, 

and may not be capable of complete separation for audience members or mass 

communication researchers. 
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If such a synthesis of involvement theories is correct, "trust in media should be 

relatively low for the uninvolved or neutral attitude respondents who largely monitor media 

character, should be higher for moderate attitude extremity subjects who are actively 

processing media content; and lower again for highly involved or partisan respondents who 

blacken media character as they find more content disagreeable" (Gunther, 1988, p. 282). 

The results revealed a curvilinear pattern for both newspaper and television coverage of each 

issue. Media trust ratings went up as extremity of attitude increased from low to moderate, 

and then turned down again as attitude extremity increased from moderate to high. 

However, the data on hypothesis two, which asked whether the author's sex or gender 

influences perceived credibility produced an ambiguous but rather interesting result because 

a curvilinear trend was not evident in the initial analysis. No trends, linear or curvilinear, are 

evident in the case of television coverage. 

Political ideology is related to trust in media in that there is a prevalent trend toward 

perceptions of a specifically liberal bias in the press, and these perceptions may be acting 

with a curvilinear effect (Diamond, 1984). Finally, Cognitive Response Theory helps to 

explain the increasing trust in media between low and moderate attitude extremity; Social 

Judgment Theory describes why trust is higher in the moderate than the high extremity 

condition (Gunther, 1988, p. 286). 

The Perceived Crisis in 
Public Confidence in the Media 

Additional studies into media credibility, fueled by a growing body of research 

showing public reservations about the media, led four major swveys of the public's attitudes 

in 1985. The fmdings from the swveys added enormous understanding of the issue, which 

did not indicate a crisis in public confidence in the media (Gaziano, 1988, p. 267.) 

The swveys, which were conducted in 1985, were sponsored by the American Society 

of Newspaper Editors (ASNE), Times Mirror. the Gannett Center for Media Studies and the 
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Los An"les Times. The four organizations were responding to many of the same 

influences. Several highly-publicized events of the early 1980s heightened media concern 

about public opinion. Some of these events included the exposure of several journalistic 

fabrications such as the 1981 Janet Cooke/Washin~ton Post/Pulitzer Prize episode; 

Presidential exclusion of the press from the American invasion of Grenada during the first 

few days; and a series of lawsuits by General William Westmoreland against CBS. People 

also have had a tendency to blame the news media for the loss of the Vietnam Conflict 

(Gaziano, 1988, p. 268). 

Other factors that contributed to the public's questioning of the media's credibility 

involved a series of U.S. Supreme Court decisions that had eroded the news media's First 

Amendment freedoms (Anderson & Murdock, 1981 ). And continuous declines in 

newspaper readership also contributed to heightened concern about public opinion of the 

media within the newspaper industry (Meyer, 1983). 

The four research projects, which were begun in a single year, each had a different 

focus, but with overlapping interests. The national ASNE survey, conducted by MORI 

Research, began in 1984 with 1,600 respondents and 1,002 in a second phase. The primary 

intent of the project was to determine the magnitude of the problem and its dimensions. The 

goal was to produce research that newspapers could use in formulating strategies to combat 

credibility problems and provide both a model and a national standard for future credibility 

studies. 

The Los An~eles Times polled almost 3,000 people nationally in the spring. The 

Gannett Center project, a pilot study for a potential national survey, was the smallest of the 

four surveys, with 217 respondents in Baltimore and Toledo. It replicated many ASNE 

results and earlier results from surveys also in those same cities that were conducted from 

1972-1973. The Times Mirror investigation, conducted by Gallup, used a rotating panel 

design of more than 3,000 respondents. It focused on scrutinizing the attitudes of the 
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American public toward the way the media conduct the business of providing reliable 

information, and to provide a benchmark for further studies to reflect change (Gaziano, 

1988, p. 269). 

The ASNE report stated: 'Three-fourths of all adults have some problem with the 

credibility of the media, and they question newspapers just as much as they question 

television. Results from the national survey indicate that one-fifth of all adults deeply 

distrust their news media . The Times Mirror report said: "There is no credibility crisis for 

the nation's news media. If credibility is defined as 'believability,' then credibility is, in fact, 

one of the media's strongest suits. In fact, if believability per se were the only credibility 

issue, one could justifiably close the book on the credibility gap" (Gaziano, 1988, p. 269). 

Despite the appearance of the conflicting results in the above statements, the two 

surveys actually were complementary. However, an additional source of perceived conflict in 

findings focused on the multitude of operational definitions of credibility used in the 

surveys. The long and varied list of definitions from the study basically say that "credibility 

is a complex, multidimensional concept" (Gaziano, 1988, p. 269). 

With respect to consistent fmdings among all the surveys, the first point regarded 

attitudes of bias. This concern appeared to be the public's greatest criticism. There was a 

greater tendency for respondents to perceive bias within media institutions than in the 

people who work in the media. A majority of people surveyed in the Gannett Center, Times 

Mirror and ASNE studies believed that reporters and editors try to be objective, fair and 

accurate; that people in the media are well-trained and professional; and that news people are 

trained to screen out personal bias. The public tend to believe, contrastingly, that news 

people's personal biases accidentally crop up in the news anyway, according to Times 

Mirror and ASNE results. Large majorities in other polls have agreed that people in the 

media often give too much of their own opinions and not enough facts. Additionally, two

thirds of Gannett Center respondents disagreed that the "news media have a responsibility 
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not just to give the news, but to give their opinions about what's going on" (Gaziano, 1988, 

P. 271). 

Many respondents consistently said that the media cloud the facts of their stories in 

such a way that makes it difficult for people to sort out the facts, according to Gannett 

Center and ASNE fmdings. However, one reason for concern about opinion in news is 

generated from the public's lack of knowledge. Only four people in 10 could define an 

editorial when surveyed by Gallup for Times Mirror. And more than half the 1981 ~ 

An~eles Times poll respondents and almost half ASNE respondents said that the news is 

too complicated to understand. Additional research revealed that respondents said that too 

much of the news was bad news, and that it involved overdramatization and sensationalism. 

How the media treat specific groups also was questioned, such as their unfavorable 

treatment of housewives, young people, senior citizens and women who work outside the 

home. Contrastingly, the news media is criticized for giving overly favorable media attention 

to business people and the wealthy (Gaziano, 1988, p. 271). 

A great majority of respondents in the Gannett Center and ASNE surveys also agreed 

that the media are out of touch with the concerns of the average citizen and they treat 

ordinary people unfavorably. Respondents felt that reporters did not worry much about 

people who are in need or hurting. However, the public was most supportive of the press in 

the area of coverage about government and public officials. Majorities in several surveys 

agreed that people are more likely to view the media favorably when they carry out their 

watchdog function and keep the public interest at heart (Gaziano, 1988, p. 273). 

When the media were compared to other institutions like business, government and 

labor in poll questions, the media tended to draw the highest ratings among these four 

institutions. And poll data from the last two decades indicate that public confidence in all 

major social institutions has declined (Gaziano, 1988, p. 273). 
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Two groups exist within the public that are highly critical of the media. The first group 

is characterized by high education, high incomes, high media use, high knowledge and 

personal experience with media, and conseiVative attitudes. The second group stands at the 

opposite side of the socioeconomic spectrum, i.e., less educated, less knowledgeable about 

media and issues, and somewhat alienated by society (Gaziano, 1988). 

With respect to accuracy, the Gannett Center, ASNE, and Times Mirror studies all 

found that about half the people interviewed gave the media high marks for accuracy. 

Additional studies by Izard (1985) also have shown strong majorities endorsing accuracy 

and fairness in the media. However, differences in other study results, such as that of the 

Los An2t!les Times poll, suggest that people tend to choose the word "accurate" to describe 

how the media characterize or word things in the positive or neutral, but audiences tend to be 

more critical when questions are cast in negative terms (Gaziano, 1988, p. 273). 

In conclusion, the four studies taken together and compared with earlier results do not 

portray a crisis in public confidence in the media. In general, the public has a largely 

favorable impression of the media, but the public does have strong reseiVations about 

institutional and political bias, too much bad news, attempts to cover up stories, coverage of 

certain groups, invasion of privacy and media treatment of the average citizen. On the other 

hand, the public likes and supports the media in their role as watchdogs over government 

How Career Barriers for 
Men and Women Influence Behavior 

Another factor contributing to perceptions of the media are questions about career 

barriers for men and women in the media. Ferri ( 1988) hypothesized that women broadcast 

anchors perceive more barriers than their male counterparts. Ferri says television newscasts 

display men and women building careers for themselves as information disseminators. But 

do these men and women perceive their careers similarly? Do they feel the same career 

barriers? The Ferri ( 1988) study focused on the perceptions that men and women television 
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news anchors have about their job status and barriers that they face in their jobs. The results 

of the study, which surveyed nearly 54 percent of women anchors, found that they agreed 

or strongly agreed that the broadcast business benefited those whom they perceived as 

managing it 

According to Berger and Luckman (1966), career impressions are important 

determinants of behavior. They say that people live in a "socially constructed reality." The 

way people react to their vocational environments may significantly influence their decision

making and behavior. As Walter Lippmann once suggested, people act on the basis of the 

"pseudo environment" or the impressions/pictures in their mind of the way individuals think 

things are (Lippmann, 1965). 

Specifically, Singleton and Cook (1982) evaluated differences in topics assigned to 

female and male network news reporters. They found that the range and importance of 

reporting assignments has improved for women in recent years. 

Audiences generally do not favor male over female newscasters, but when they have, it 

has been because of the male voice and what audiences were used to, or habit, according to a 

study by Stone & Winter (1974). These findings indicate the importance of traditional sex 

roles. However, Stone and Winter suggest that the repeated exposure of audiences to 

women on the air would reduce preference based on newscaster gender. 

Less research has been done to identify the similarities and differences that 

newspersons themselves experience. For example, research about newspaper managers 

indicates women's strong commitments to their jobs, such as sacrificing the amount of time 

spent with their families and failed personal relationships that resulted. Many women 

managers believed that it was unlikely that they would reach top-level positions in the next 

five years (Sohn, 1984). 

Investigations into personnel practices at newspapers and television stations in Ohio 

and Kentucky found that journalists enter the television industry through local stations and 
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that few leave or move up to networks (Becker, 1985). Decisions about the use of television 

news personnel are made according to the ratings. The news anchors that are sought are the 

most physically attractive, leading Becker to say that "the news business has become show 

business." 

From another perspective, analysis of Canadian-English language television stations in 

Ontario revealed that male anchors out-numbered female anchors by a margin of five to 

one, and that most male anchors were married while half the women anchors were married 

(Assuras, 1982). Assuras concluded that because of the anchors' backgrounds and 

journalism expertise, both men and women anchors should be thought of as journalists and 

not performers. 

Results from a national survey of women television station news anchors (Ferri, 1988) 

found that popular beliefs about barriers faced by women appear to be overgeneralized. The 

study found that women news anchors believed that different standards existed for the 

evaluations of the performance of male and female television anchors. Female respondents 

also said that they often were judged by their physical appearance as opposed to their male 

counterparts who were evaluated more for their work- related skills. The study did not 

survey the attitudes of male anchors. 

Previous research indicates that overemphasis on physical attractiveness was perceived 

as a significant barrier to the development of female news anchors, which was seen in the 

1983 case of Christine Craft, a Kansas City television station anchor who said she was fired 

because of her age and physical appearance. The Ferri (1988) study also found that 

contrary to most beliefs, women were more likely to attempt to move to larger markets than 

the men (70 percent for females and 49 percent for males). Market size may be attributed to 

some of the differences. Additionally, 26 percent of the female sample was in the top 50 

broadcast markets while 34 percent of males was in the top 50. Although more men were in 

the larger markets, women anchors are motivated to move up in the television news industry 
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. One female anchor interviewed for the study stated that, "Since management is still male 

dominated, and management does all the referring -- males benefit most from the system." 

However, some women noted that this was changing as more women work into positions 

of power (Ferri, 1988). 

Many anchors believed there was additional pressure on them to prove their worth and 

competence as newscasters. For example, almost 50 percent of the women anchors agreed 

or strongly agreed that there was additional pressure on them. However, most women 

agreed it was a self-imposed barrier for women. This view was shared by 53 percent of the 

male anchors who agreed or strongly agreed to the assertion, with a number of comments 

from the male anchors that clearly linked pressure from the ratings (Ferri, 1988). 

The absence of a network for developing professional contacts also was identified by 

both male and female anchors as a barrier. Almost 78 percent of the male anchors agreed or 

strongly agreed with the assertion that a lack of a professional network is a barrier. Having 

to relocate also was seen as a barrier by the news anchors. Of the women anchors, 53 

percent agreed or strongly agreed that relocation was a problem. One female anchor said 

that "it ruins your life actually -- so do the hours. Most women I talk to aren't willing to do 

this." However, it should be noted that 44 percent of the women and 35 percent of the men 

disagreed or strongly disagreed that relocation is a barrier. 

Despite the many barriers to the careers of both men and women, many additional 

factors did not serve as barriers for either group. For example, the anchors did not feel that 

they were assigned too much soft news or not enough hard news. This finding is consistent 

with Singleton and Cook's (1982) appraisal of the improved range of women's reporting 

assignments (Ferri, 1988). 
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Scientists' Reasons for Consentin~ 
to Mass Media Interviews 

Michael Ryan (1975) found that scientists disagree with several media practices, 

especially those related to the competence of journalists to interpret and release scientific 

research findings. Several additional studies indicate that many scientists perceive an 

unacceptable degree of inaccuracy in science news stories. In particular, they are critical of 

the omission of relevant information. 

Scientists evaluated general science coverage at just below neutral on a five-point scale 

and were more critical on the coverage of their own disciplines (Dunwoody and Scott, 

1982). 

Scientists also perceived several professional barriers to becoming mass media sources, 

such as the lack of rewards available for disseminating their fmdiogs through the media and 

the necessity and priority of peer review in the dissemination process (Dunwoody and 

Ryan, 1986). Despite scientists' criticism of media coverage of science and their cognition 

of the barriers when they participate in the process, 67 percent said they had given at least 

one media interview in the last five years (Dunwoody and Scott, 1982). 

So why do scientists consent to become information sources for media stories? While 

specific surveys have not answered this question, some scholars such as Dunwoody, have 

speculated the reasons involve personal and political satisfaction, and recognition from the 

public, employers and peers. 

More recent findings suggest that scientists today are having more contacts with 

journalists, and that contact may be evolving into a more "normal" relationship between 

source and journalist than is still perceived by science journalists. If one study is any 

indication, the notion that the average scientist has no experience with the press is invalid 

(Dunwoody & Scott, 1982, p. 57). 
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Funher evidence of closer links between scientists and the media lie in the finding that 

15 percent of the respondents said they have initiated contact with a journalist. "And a 

surprising 30.4 percent of respondents said that they had written at least one story 

themselves (possibly a press release), for mass media dissemination. Such activities are 

certainly in direct contrast to the 'passive' scientist so often pictured by science writers" 

(Dunwoody & Scott, 1982, p. 57). 

Although scientists are often highly critical of media coverage of science, they are open 

to funher interaction with journalists. "Openness to further contact suggests that mass 

media publicity may be viewed as a valuable resource among researchers who depend in 

part on public support for maintenance of their status as scientists," (Dunwoody & Scott, 

1982, p. 58). 

The Dunwoody and Scott (1982) research fmdings also make it clear that scientists feel 

that magazines do by far the best job of covering science for the interested lay public. And 

by a wide margin, scientists prefer to deal with magazine journalists rather than a 

representative of any other medium. Frequency of contact appeared to have little to do with 

this attitude. One possible explanation for the magazine preference and for magazine 

journalists is that the scientist is most familiar with that mode of communication. After all, 

within science, the journal is considered the dominant means of formal communication. The 

journal publication is thought to be associated with positive feelings since it is closely tied to 

the reward system in science. Thus, it might be expected that scientists prefer the type of 

communication most closely associated with their own experiences (Dunwoody & Scott, 

1982). 

Additionally, promotion in academia is generally contingent on publishing in scientific 

journals rather than in general publications. Often, publishing in popular science usually 

invites little formal approval from scientific colleagues. "Nevertheless, many scientists seem 

to use the general mass media for obtaining scientific information for their own use, even 
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within their own field of research. Sixty percent of the members of a medical faculty and 

almost 90 percent of a sample of university and private physicians admitted getting 

professional news through the mass media now and then" (Cronholm & Sandell, 1981, p. 

88). 

And for the lay public, Wade and Schramm (1969-70) demonstrated that for science 

news, the public was likely to turn to the slower print media because of their facility for 

offering perspective and interpretation (Howard, Blick & Quarles, 1987). 

Research about science information exposure in the media and how it influenced 

people's beliefs about science and technology indicated that an individual's level of 

education was most important (Elliott & Rosenberg, 1987). Although newspapers, news 

magazines, and television network news often carry science news stories, it is likely that 

individuals with an interest in science and technology make special efforts to seek out 

additional science information either from specialized publications such as science 

magazines or through selection of special television programs such as Nova (Elliott & 

Rosenberg, 1987, p. 185). 

Similarly, Wade and Schramm (1969-70, p. 206) said that education is a "powerful 

predictor of mass media use." And, "the more education a person has, the more likely he is 

to use print as his major source of news information." 

Interestingly, university scientists were more likely to want to help the media than 

private sector scientists. Both private industry and university scientists also were more likely 

to grant interviews with the media for the reason of feeling flattered as opposed to 

government scientists (DiBella, Ferri & Padderud, 1991 ). 

The Dunwoody and Scott study (1982) revealed agreement among scientists on the 

most and least important reasons for consenting to a media interview. These reasons tended 

to reflect one value associated with science: to educate is considered a respectable endeavor 

and an important professional ethic among scientists. The findings also may represent an 
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expression of what the scientific community considers ideal rather than a description of 

what reasons actually guide scientists in their decisions to grant an interview. Additionally, it 

is apparent that institutional values do influence scientists' decisions to interact with the 

media. However, a limitation of the study involved the exclusion of scientists who had not 

achieved the professional status necessary to be included in the reference work from which 

the sample was drawn. As a result, this sampling bias may have excluded younger, less 

experienced scientists who may have views on the media -- and on reasons to consent to an 

interview. Perhaps a face-to-face interview in gathering the data also would have enabled 

scientists to better distinguish the difference between their own personal reasons for 

consenting to an interview and their perceptions of appropriate reasons. 

Theoretical Perspective 

Osgood's Congruity Theory provides a rationale for the study of credibility because an 

audience's attitudes may affect how they interpret the credibility of science news. 

Congruity Theory, which focuses on a special case of Heider's balance theory, involves 

attitudes persons hold toward sources of information and the objects of the source's 

assertions. A primary advantage of this theory is that it allows researchers to make 

predictions about both the direction and degree of attitude change. The theory also assumes 

that extreme judgments are easier to make than refined ones, which often lead one to a 

maximized view or simplistic conclusion. Polarized thinking, which involves stereotyping 

and categorizing, may then be extended to evaluate related concepts in a similar way. 

In the congruity paradigm, "a person (P) receives an assertion from a source (S), 

toward which he has an attitude, about an object (0), toward which he also has an attitude." 

In Osgood's model, however, "how much P likes S and 0 will determine if a state of 

congruity or consistency exists" (Severin & Tankard, Jr., 1988). Congruity theory says that 
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when a change occurs, it is most likely toward greater congruity or in favor of similar 

frames of reference. 

Basically, the definitions of balance and congruity are identical. For example, according 

to Balance Theory, a reporter's attitude toward a source should influence his/her writing. 

Similarly, if the reporter dislikes the source, the bond between the story and the source 

should be negative in order for the relationships to be balanced. If the journalist likes the 

source and feels he/she is perceived by the source as competent, then the bond between the 

story and the source should be positive in order to maintain a balanced state. 

Although congruity theory predicts that people dislike the bearer of information that 

does not agree with their view of the world, it does not always result in an attitude change. 

For example, a lot of the information presented by the media that one would predict may 

produce incongruity does not because individuals carefully select what they pay attention to. 

As a result, people may avoid messages that are inconsistent or do not agree with their 

concept of the world (selective exposure). Audiences also may pay attention to only the 

parts of a message that agree with their frame of reference (selective attention). Additional 

messages that cause incongruity may be misperceived (selective perception) to make the 

information fit their view of reality (Severin & Tankard, Jr., 1988). 

According to Leon Festinger, people need to experience a consistent world and, as a 

result, they often model their behavior according to their reference group. He said the need 

for consistency is a strong motivating factor that shapes human behavior. Additionally, he 

talked about how "motives and motivation are important concepts in understanding 

persuasion" (Defleur & Ball-Rokeach, 1989). 

Yet while this concept is important, the internal psychological factor that is most often 

thought of with respect to shaping complex behavior through persuasion is attitude. "It has 

been assumed that if one knows a person's attitude toward a particular topic, category or 
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people, or issue, it is possible to predict that individual's overt behavior toward that attitude 

or object" (Defleur & Ball-Rokeach, 1989). 

Other Comitive Approach Theories 

Social jud~nt theozy. According to Sherif and Sherif ( 1965), social judgment theory 

involves people making judgments about things based on their anchor or reference points. 

These anchors influence the way a person responds in communication with others. As a 

result, the more important an issue is to one's ego, the more the anchor will influence what is 

understood. 

The elaboration likelihood model of persuasion and attitude chan2e. To understand the 

basic processes of attitude change, Petty and Cacioppo ( 1981) introduced the elaboration 

likelihood model (ELM). This theory is based on the findings that initial attitudes and 

perceptions affect the way people process information that may or may not lead to attitude 

change. According to the theory, the potential for attitude change is affected by the amount 

of active or cognitive thought, if any, a person uses when processing issue-related 

information. Cognitive thought is said to be influenced by initial attitudes and perceptions, 

which are said to be measured by several variables like one's prior knowledge about an issue 

or one's personal involvement or experience with an issue. 

Petty and Cacioppo ( 1981) theorized that two separate routes of information 

processing exist that lead to attitude change, central route processing and peripheral route 

processing. Central route processing was defmed as involving an extensive cognitive effort 

in processing issue-relevant arguments. The central route of information processing would 

lead to a predictable, enduring attitude change. 

The peripheral route was defined as involving no extensive cognitive effort where a 

person processes non-essential or superficial elements of a message. The peripheral route 

would lead to a less predictable, less enduring attitude change. The researchers said that 
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central and peripheral routes of infonnation processing were not mutually exclusive but 

were two distinct positions ranging from a high to low likelihood of relevant thinking. 

According to Petty and Cacioppo (1986), the ELM assumed people were neither 

universally thoughtful in evaluating a message nor universally mindless. In other words, the 

amount and nature of issue-relevant thinking that people were able or motivated to engage in 

was dependent upon variables within the individual and the situation. 

H:xpotheses 

The first hypothesis was formulated considering how credibility is perceived differently 

(Roper, 1985) and measured differently (Gaziano & McGrath, 1986), according to different 

audiences. Various factors such as "knowledge," "accuracy," "fairness," and 

"completeness," to name a few, also influence audience members' perceptions about 

credibility (Jacobson, 1969). 

Although audiences generally do not favor male over female newscasters, when they do, 

it has been because of the male voice and what audiences were used to, or habit, according to 

a study by Stone and Winter (1974). These fmdings indicate the importance of traditional 

sex roles. As a result, the first hypothesis states: 

Hl: News articles with male bylines would be rated as more credible than those with 

female bylines. 

Although not precisely related to an author's expertise level, research by Weaver & 

Wilhoit (1986) and by the Los An~eles Times Poll (1986) shows that journalists, or authors 

as the case may be, tend to be white, male, better educated, more affluent, more liberal, and 

less religious on the whole than the general population. According to Cronholm and Sandell 

(1981), "Almost 50 percent did not consider special training for science writing necessary, 

and less than 10 percent felt it important to have knowledge or training in the sciences." But 

in 1975, Ryan and Dunwoody found that science journalists as a rule recommended that 
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science writers have more courses than they had themselves (Cronholm & Sandell, 1981, p. 

87). The National Association of Science Writers and the Council for the Advancement of 

Science Writing have long acknowledged the importance of training, particularly various 

kinds of vocationally-oriented courses (Cronholm and Sandell, 1981). Therefore, 

hypothesis two states: 

H2: News articles where the author is an expert about the topic will be rated by 

respondents as more credible than news articles where the author is not considered an 

expert. 

Examples of gender affecting perceptions of a writer's ability to be perceived as 

credible are well documented, especially with respect to the type of assignments 

newswomen cover (Turk, 1987). Most previous research about women in the newsroom 

focused on pay differentials, job satisfaction, accessibility to management ranks and 

performance as a part of the management hierarchy. Based upon these findings, the third 

hypothesis states: 

H3: Science articles written by women with a lesser degree of expertise will be rated as 

less credible than articles with a male author of high expertise. 

Perceptions about credibility also may be affected by an individual audience member's 

racial and socioeconomic group (Smith, 1984). Smith's study asked respondents to give 

their opinions on how positively or negatively the broadcast and print media in the 

Louisville, Kentucky, area portrayed the community. The results indicated that the citizens 

of Louisville perceived the local media to be supportive of the community. Two out of three 

respondents felt that both broadcast and print media gave "mostly positive" or "positive" 

impressions of the community. 

Individuals in the upper income brackets, however, were significantly more likely than 

their less affluent counterparts to believe that community impressions from the broadcast 

media were largely positive (Smith, 1984). As a result, research question one asks: 
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Research Question One: Does a respondent's undergraduate classification have an 

effect on the perceived credibility of science writing? 

Also, Social Judgment theory depends on concepts related to different levels of 

involvement Those differences often are associated with different levels of acceptance, 

rejection or noncommitment for different messages concerning an issue. For example, if 

people are highly involved with a topic, their social judgment often will predict a wider 

latitude of rejection and the messages will fall into the noncommital range. However, if a 

subject is less involved with a topic, the latitude of rejection is narrower and more messages 

will likely fall into the area of noncommitment (Gunther, 1988, p. 280). Often, media 

observers who are not involved with the topic have no anchor point, no stable attitude 

position from which to judge such content When asked to rate media coverage, respondents 

often tum their evaluative attention, as Petty and Cacioppo (1981) predict, to characteristics 

of the medium itself (characteristics like status, likability, homophily), rather than content 

related to the issue. 

Individuals evaluate media coverage from three attitudes -- low, moderate, and high 

polarity. The outcome often is a judgment of media credibility, which will rest on a crucial 

question: Does audience attention settle on media character or content? (Gunther, 1988, p. 

281). Perhaps young audience members often are not indepthly involved with a multitude 

of topics because of age constraints, and that perhaps a lack of involvement may lead them 

to rate certain characteristics of the medium, as discussed above, as a basis for credibility 

judgments. As a result, research question three asks: 

Research Question Two: Does a respondent's major have an effect on the perceived 

credibility of science writing? 

Research Question Three: Does a respondent's ethnicity have an effect on the 

perceived credibility of science writing? 
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Studies to support the concept that a student's undergraduate classification impact 

perceived credibility of science writing could not be located; however, respondent age may 

be a factor. Research question two asks: 

Research Question Four: Does a respondent's age have an effect on the perceived 

credibility of science writing? 

Because the study surveyed engineering students, one may assume that the respondents 

would be "involved" with science oriented topics (Gunther, 1988, p. 280). As a result, 

research question four asks: 
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CHAPTER ill 

METHODOLOGY 

Procedure 

The t-test and analysis of variance (AN OVA) evaluations of the dependent and 

independent variables are presented in the statistical data. The t-test was used in situations 

with interval data where variables were distributed to determine if there was statistically 

significant differences between mean scores of compared groups. ANOV A was used to 

explain the variation in a set of scores by testing for significant differences between two 

group means and by measuring the effects of different degrees or levels of independent 

variables with interval data. 

Some disagreement exists among statisticians about distinctions between ordinal and 

interval scales. It appears that the safest procedure is to assume interval measurement unless 

there is clear evidence to the contrary (Wimmer and Dominick, 1983, p. 56). Hsia ( 1988) 

has classified the Likert scale or five-point scale as an interval scale. This study used the 

five-point scales to measure respondent's attitudes and perceptions regarding the credibility 

of science writing, and treated the data as interval data meaning that the intervals between 

adjacent points on each of these scales were considered equal. 

Specifically, the study focused on the following characteristics of the journalists or 

authors: (1) expertise; (2) bias; and (3) thoroughness. Characteristics of the article as a 

whole also were studied according to perceptions about (1) accuracy; (2) credibility; (3) 

thoroughness; and (4) bias. 

The data used to test the hypotheses was derived from an experiment conducted using a 

sample population of 200 Texas Tech University engineering students during March 1992. 

Respondents from 10 undergraduate classes and two graduate classes were voluntarily 
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asked to participate in the experiment by engineering faculty members. Respondents also 

were voluntarily generated from four engineering student society meetings. 

Each respondent was asked to read three short articles about a scientific topic and 

answer a three page questionnaire after reading each article. All of the articles were taken 

from Science News, the weekly magazine of the journal, Science. The articles were 

presented in typed form on plain paper in order to provide a consistent appearance. The 

consistent format was designed to help reduce respondent's ability to discriminate among 

article differences. 

The gender and professional expertise level of the authors were manipulated in order to 

learn if the respondents' opinions resulted in differences in the perceived credibility of the 

science writing examples. Packets, which consisted of three articles separated only by 

questionnaires, were placed into four groups. The groups differed only according to the 

gender and expertise level of the author. A description that included the author's name and 

job title was listed at the end of each article. Respondents were instructed to read the 

description about the author before they preceded to read the article or answer questions 

about it Placing the author's description at the beginning of the article, however, probably 

would have made it easier for the survey respondents. 

The four packets were distributed randomly to the sample of students with one of the 

experimental conditions represented in each group. Only the description of the authors 

differed among the three science articles. Group one consisted of a male expert, female 

expert and female generalist. Group two contained a female expert, a male generalist and a 

male expert Group three was composed of a female generalist, male expert and male 

generalist Finally, group four contained a male generalist, a female generalist and a female 

expert A generalist was defined as someone possessing primarily a bachelor's degree in a 

non-technical area such as English or journalism. An expert was defined as an individual 
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with a doctoral degree in a technical area such as electrical engineering or a professional 

degree such as doctor of medicine. 

Questionnaire 

Mter reading each article, respondents were asked to rate the article according to their 

perceptions about the author's knowledge, objectivity, and completeness of coverage. The 

respondents also rated the articles as a whole regarding the sources used and their perceived 

accuracy, credibility, thoroughness and bias of coverage. Responses were recorded on a five 

point Likert scale, where 1 =strongly agree, and 5 =strongly disagree. The questionnaire 

appears in the Appendix. 

Respondents also were asked to complete demographic items such as university 

classification, age, gender, major and ethnicity. The impact of variables such as age, gender 

and ethnicity were important because the study sought to investigate it these items had an 

impact on the perceived credibility of authors of science writing. 
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CHAPfERIV 

RESULTS 

Sample Characteristics 

With respect to respondent gender, 87 percent were male and 13 percent were female 

(See Table 1). Concerning ethnicity, 85 percent or 170 out of 200 individuals were white. 

Four percent or eight people were classified as black; 5.5 percent or 11 people were 

classified as Hispanic; 4.5 percent or nine people were Asian; .5 percent or one person 

described himself as an American Indian; and .5 percent or one person described himself as 

other, or specifically, an Eskimo. 

As expected, the experiment's sample was comprised almost entirely of undergraduate 

engineering students. Additionally, 50 percent of respondents were between the ages of 18 

and 21. And 36 percent of the student respondents were between the ages of 21 and 24. At 

the extreme end, five students were above the age of 37 with two students between the ages 

of 44 and 51. 

About 29 percent were classified as seniors, 26 percent as juniors, 18 percent as 

sophomores and 21 percent as freshmen. Six percent of the respondents were graduate 

students. As for the students' academic majors, more than 45 percent or 92 people said they 

were studying mechanical engineering. Next, 17 percent or 34 people were civil engineering 

majors; 15.5 percent or 31 students were electrical engineering majors; 6.5 percent or 13 

people were computer science majors; 4 percent or nine individuals were engineering 

technology majors; 3.5 percent or seven people were industrial engineering majors; 3 

percent or six individuals were chemical engineering majors; a little more than 2 percent or 

four people were agricultural engineering majors; .5 percent or one person was a petroleum 

engineering major and 1.5 percent or three people were engineering physics majors. 
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As indicated in Table 2, responses from participants in the study primarily ranged 

between a mean of 2.0 and 2.5. Responses were recorded on a 5 point scale, where 1 = 

strongly agree, and 5 = strongly disagree. Respondents tended to respond with "agree" 

more to with the phrase "Do you think the sources were knowledgeable or credible" (mean 

= 2.015). And, the question, "Do you think it was factually accurate?" also showed a 

somewhat good level of agreement from respondents with a mean of 2.273. In general, 

however, respondents tended to have mixed attitudes about the survey questions. Responses 

around 2.5 indicate that there is just as much agreement as disagreement from respondents 

about the questions. From an experimental perspective, the median response level may be 

viewed as positive because the results were not all clustered at one end 

The frrst hypothesis predicted that news articles with male bylines will be rated as more 

credible than those with female bylines. While Table 3 shows some small differences in 

perceptions about male and female authors, none of the differences were statistically 

significant. In general, men were perceived as somewhat more knowledgeable (t =-.52, p = 

.60, df = 598); complete (t = -.82, p = .41, df = 598); and thoroughness (t = -1.19, p = .233, 

df = 598) in their news coverage. But women were perceived as somewhat more objective, 

accurate and credible in their news coverage. 

The second hypothesis predicted that news articles where the author is an expert about 

a topic will be rated as more credible than news articles where the author is not considered 

an expert Table 4 indicates that four of the seven credibility factors were affected by the 

reader's perceptions of expertise. These factors were knowledgeability (t = 7.fiJ2, p = .0001, 

df = 598); accuracy (t = 3.945, p = .0001, df = 598); source credibility (t = 3.434, p = 

.0006, df = 598); and thoroughness (t = 2.437, p = .0151, df = 598). In general, experts 

primarily were rated more favorably than non-experts, as indicated by the lower means. The 

differences, however, were not statistically significant for the objective and bias measures. 

Completeness was not statistically significant at normal levels; however, the level of 
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significance was very close and may be discussed as marginally significant at (p = .0576, df 

= 598). Finally, author expertise did not have an effect on the objective and bias measures. 

The third hypothesis predicted that science articles written by women with a lesser 

degree of expertise will be rated as less credible than articles with a male author of higher 

expertise. Table 5 shows the interaction effects between author expertise and author sex. 

Although there were no statistically significant differences with respect to an author's sex or 

gender, some pattern of differences did exist with respect to level of expertise. But there was 

not a significant interaction effect Thus, sex and expertise level together were not 

significant 

Research Question One asks: Does a respondent's undergraduate classification have an 

effect on the perceived credibility of science articles? Table 6 shows that only the 

perception of source credibility was affected by undergraduate classification (F = 3.01, p = 

.02, df = 595). 

Research Question Iwo asks: Does a respondent's major have an effect on the 

perceived credibility of science articles? Data in Table 7 indicate that respondent major bad 

no statistical significance and therefore nothing to do with perceived credibility. 

Research Question Three asks: Does a respondent's ethnicity have an effect on the 

perceived credibility of science articles? Respondent ethnicity had an effect on four 

dependent variables, as shown in Table 8. The variables that were affected were objectivity 

(F = 3.623, p = .01, df = 598); credibility (F = 3.27, p = .01, df = 598); thoroughness (F = 

3.01, p = .01, df = 598); and bias (F = 5.11, p = .01, df = 598). 

Research Question Four asks: Does a respondent's age have an effect on the perceived 

credibility of science articles? The correlation with respondent age in Table 9 shows a very 

slight effect for the variables of completeness (r = .14), accuracy (r = .12) and bias (r = .01). 
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TABLE 1: Characteristics of Respondents 

Characteristics Percentage Number 

Gender 
Male 87.0 26 
Female 13.0 174 

Ethnicity 
White 85.0 170 
Hispanic 5.5 11 
Asian 4.5 9 
Black 4.0 8 
American Indian .5 1 
Other .5 1 

100.0% 200 
Age 
18-21 50.0 101 
22-24 36.0 73 
25-27 7.0 14 
28-31 3.0 7 
32-41 .5 1 
42-48 .5 1 
49-51 .5 1 

100.0% 200 
Oassification 
Freshman 21.0 41 
Sophomore 18.0 37 
Junior 26.0 51 
Senior 29.0 58 
Graduate 6.0 13 

100.0% 200 

Major 
Mechanical 45.8 92 
Civil 17.0 34 
Computer 6.5 13 
Technology 4.0 9 
Industrial 3.5 7 
Chemical 3.0 6 
Agriculture 2.2 4 
Electrical 1.5 31 
Engr. Physics .5 3 
Petroleum .5 1 

100.0% 200 

*Totals may not equal100 due to rounding 
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TABLE2: Respondent's Mean Scores Based Upon Survey Questions 

Question Mean Std.D Number 

How knowledgeable/well informed 
would you describe the writer/author? 2.34 1.04 600 * 
How objective/unbiased would you 
describe the writer's presentation of 
the material? 2.59 1.08 600 * 

How thorough would you describe the 
writer's coverage of the topic? 2.54 .99 600 * 

Considering the article as a whole, do 
you think it was factually accurate? 2.27 .95 600 * 
Considering the article as a whole, do 
you think the sources were knowledgeable/ 
credible? 2.02 .90 600 * 
Considering the article as a whole, do 
you think it was thorough and complete, 
or covered the topic reasonably well? 2.57 1.02 600 * 

Considering the article as a whole, do 
you think it was objective and unbiased 
in its coverage of the topic? 2.58 1.06 600 * 

* Each of the 200 respondents evaluated three articles. Responses recorded on 5 point 
scales, where 1= Strongly Agree, and 5= Strongly Disagree. 
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TABLE 3: Perceived Credibility by Author's Gender 

Variable Male Female t-score p d. f. 

Knowledgeable 2.32 2.36 -.52 .60 598 

Objective 2.60 2.57 .31 .76 598 

Completeness 2.50 2.57 -.82 .41 598 

Accuracy 2.28 2.27 .11 .91 598 

Source 
Credibility 2.03 1.99 .59 .56 598 

Thoroughness 2.52 2.62 -1.19 .233 598 

Bias 2.57 2.59 -.26 .79 598 

* Each of the 200 respondents evaluated three articles. Responses recorded on 5 point 
scales, where 1=Strongly Agree, and 5=Strongly Disagree. The table shows differences in 
reader's perceptions about the credibility of male and female authors. None of the 
differences were statistically significant ( df. = 598) 
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Table 4: Perceived Credibility by Author's Expertise 

Variable Male Female t-score p d. f. 

Knowledgeable 2.651 2.033 7.602 .0001 598 

Objective 2.607 2.564 .487 .6263 598 

Completeness 2.614 2.459 1.903 .0576 598 

Accuracy 2.427 2.125 3.945 .0001 598 

Source 
Credibility 2.142 1.892 3.434 .0006 598 

Thoroughness 2.675 2.472 2.437 .0151 598 

Bias 2.651 2.511 1.616 .1067 598 

* Each of the 200 respondents evaluated three articles. Responses recorded on 5 point 
scales, where !=Strongly Agree, and 5=Strongly Disagree. This table indicated that four of 
the seven credibility factors were affected by expertise level of the author. These factors 
were knowledgeability, accuracy, source credibility and thoroughness. Table 4 shows the 
differences in reader's perceptions about the credibility of expertise and generalist 
(d.f. = 598) 
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Table 5: Interaction of Author Sex and Author Expertise 

(Y) Variable Author Expertise Author Sex Interaction 

F p F p F p 

Knowledgeable 57.76 .01 .42 .57 .03 .86 

Objective .23 .63 .08 .77 .13 .72 

Completeness 3.69 .06 .67 .41 2.51 .11 

Accuracy 15.49 .01 3.07 .96 .03 .87 

Source 
Credibility 11.72 .01 .31 .58 .11 .74 

Thoroughness 6.04 .01 1.48 .23 1.28 .26 

Bias 2.63 .11 .07 .79 1.12 .29 

Table 5 shows the interaction effects of the variables of author's sex and author's 
expertise. There were no statistical significant differences with respect to an author's gender. 
However, some pattern of differences did exist with respect to the level of expertise for the 
variables ofknowledeability, accuracy, source credibility and thoroughness. However, there 
was not a significant interaction effect (d.f. = 598) 
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Table 6: Impact of Respondent Classification on Dependent Variables 

Variable F p 

Knowledgeable 1.07 .37 

Objective 2.26 .06 

Completeness 1.48 .21 

Accuracy 1.84 .12 

Source 
Credibility 3.01 .02 

Thoroughness 1.70 .15 

Bias .43 .79 

The results in Table 6 showed that only the perception of somce credibility showed 
statistical significance. But from an informal look at the raw data, it may be suggested that 
younger respondents, especially freshman students, appeared to perceive the articles as 
"more credible" than older respondents. (d.f. = 598) 

47 



Table 7: Impact of Respondent Major on Dependent Variables 

Variable F p 

Knowledgeable 1.60 .11 

Objective .66 .74 

Completeness .95 .49 

Accuracy 1.15 .33 

Source 
Credibility .81 .60 

Thoroughness 1.10 .36 

Bias 1.18 .30 

Table 7 indicated that respondent major had no statistical significance. (d.f. = 598) 
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Table 8: Impact of Respondent Ethnicity on Dependent Variables 

F p 

Knowledgeable 1.11 .35 

Objective 3.62 .01 

Completeness 1.37 .23 

Accuracy .25 .94 

Source 
Credibility 3.27 .01 

Thoroughness 3.01 .01 

Bias 5.11 .01 

Respondent ethnicity had an effect on the four dependent variables of objectivity, 
source credibility, thoroughness and bias. (d.f. = 598) 
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Table 9: Correlation with Age 

Variable Correlation N 

Knowledgeable .02 600 

Objective -.01 600 

Completeness .14 600 

Accuracy .12 600 

Source 
Credibility .05 600 

Thoroughness .18 600 

Bias .01 600 

The correlation with respondent age in Table 9 showed a very slight correlation for the 
variables of completeness, accuracy, and bias. 
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CHAPTERV 

SUMMARY AND CONCLUSIONS 

The communication of science by journalists has received a great deal of criticism from 

scientific experts and readers alike who are generalists about the topics they read. Some 

researchers have attributed the criticism to gender or expertise biases. The following 

summary explores possible explanations for the study's results. 

The results in this study did not support the first hypothesis, which stated that news 

articles with male bylines would be perceived as more credible than those with female 

bylines. Perhaps the expertise level of the writer or author is more important to readers than 

gender, or maybe younger, college age readers do not have built in bias toward women as 

science experts as older audiences may have. Also, younger audiences may have had more 

experience interacting with female experts in a variety of professions such as higher 

education, law or medicine, and therefore not exhibit a bias. 

Additionally, the fact that verbal directions instructed readers to identify the gender and 

professional title of the author before reading the article may have prejudiced audience 

members to draw conclusions about the article's perceived credibility before reading it 

The study did support hypothesis two, however, which predicted that news articles 

where the author is an expert about a topic will be rated as more credible than news articles 

where the author is not considered an expert. The four credibility variables that were 

affected by expertise level seemed to be related to objective factors of credibility. They were 

knowledge, accuracy, source credibility, and thoroughness. The other credibility variables 

seemed to be related to subjective factors of credibility such as objectivity and bias. 

Interestingly, the variable of completeness, which was almost significant, dealt more with 

expertise level while the variables of objectivity and bias are viewed as more emotional 

factors. 
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The third hypothesis, which predicted that science articles written by women of a lesser 

degree of expertise will be rated less credible than those written by a male author of higher 

expertise, showed no interaction effect between gender and expertise level. The rationale was 

basically the same as that used for the first hypothesis. One may only suggest that expertise 

level is more important to readers, or that younger audiences or readers do not have as many 

biases toward women as an older audience would. 

In research question one, which asked if a respondent's ethnicity may cause the 

credibility of science writing to be rated differently, four out of the seven variables showed 

an influence. But because 87 percent of the sample's respondents consisted of white males, 

not a large enough group of minorities existed in the sample to draw any real conclusions. 

Research question two asked if a respondent's undergraduate classification has an 

effect on the pen:eived credibility of science articles. Only the variable of source credibility 

was affected. Overall, respondent classification had no effect, probably because there is not 

much difference between traditional freshmen and senior students with respect to the topic 

of this study. But from an informal look at all of the raw data, it may be suggested that 

younger respondents, especially freshmen students, appeared to perceive the authors and 

articles as "more credible" than older respondents. 

Resean:h question three asked if a respondent's age has an effect on the perceived 

credibility of science articles. There was no effect by age. This may be explained using the 

same rationalization as used for respondent classification since ages were so closely 

grouped. 

Finally, resean:h question four asked if a respondent's major had an effect on the 

perceived credibility of science articles. There were no differences identified with respect to 

major. This is not surprising since there was no variation in major. Using a sample 

population composed entirely of engineering students did provide somewhat of a control for 

the study, however, it also presents limitations with respect to the study. 
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Further research with respect to the gender hypothesis might involve a study that tests 

different age groups of a sample population as opposed to only college aged students. And, 

a study where audience members identify the author's gender and expertise level only after 

reading the article may have an influence on perceived credibility. Additionally, a sample 

population that is more like the real world and inclusive of more minority audience members 

should be considered. Future research might also involve a sample represented by a wider 

classification range, and should probably include more graduate students as well. Finally, it 

may be more effective if other majors from the hard sciences are included in the sample 

such as biology or chemistry majors. 
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Acoustic Fridge Takes to Space 

Rock and roll loud speakers have always been used to make the coolest music around. 

Until now, however, they've never been thought of as actual cooling devices. But that's all 

changed, thanks to the work of Steven Garrett and his colleagues at the Naval Postgraduate 

School in Monterey, Calif. Building on the work done over the past decade, Garrett's team 

has designed a nifty refrigerator powered by a standing sound wave, which flew this week 

on the space shuttle Discovery. That flight was a test, but in the future refrigerators based on 

this concept could become a hot commercial item. And, since they contain no 

chlorofluorocarbons (CFCs), they might even help slow global ozone loss. 

The principle behind the space cooler, known as thennoacoustic refrigeration, was 

developed in the 1980s by a team that included Garrett and Los Alamos scientists Gregory 

Swift, Tom Hofler, Albert Migliori, and the late John Wheatley. They took their inspiration 

from the laws of acoustics and from the centuries-old observations of glass blowers that 

when they heat one end of a glass tube while keeping the other cool enough to touch with 

their lips, the temperature gradient sometimes sets up a sound wave, causing the tube to 

"sing." The thermoacoustic refrigerator does just the reverse: It exploits sound waves to 

create a temperature gradient 

The new fridge is decidedly low-tech -- and true to the spirit of garage rock. Its 4-inch 

JBL loudspeaker plays one note -- roughly concert A -- very loud. The note is just the right 

frequency to set up a standing sound wave in a cylindrical tank filled with a mixture of 

helium and xenon at a pressure of 10 atmospheres. The sound wave causes the gas at each 

spot in the tank to go through cycles of compression and expansion. That's the key to the 

device, because gas heats up a bit when compressed and cools as it expands. 

The refrigerator capitalizes on that heating and cooling cycle with a low-tech heat 

absorber: a rolled-up sheet of mylar that fills the upper end of the chamber that holds the 
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gas. Spacers made of fishing line create gaps that allow the gas to permeate the mylar 

jellyroll. When a compression phase of the sound wave comes along, the gas molecules 

collide with the mylar and transfer some of their heat to it. The mylar in turn passes the heat 

of the speaker-casing, from which it radiates away. Then, when the gas expands, it cools 

further than it would otherwise, since some of its heat has been drawn off. The process 

causes a progressive cooling, which can be exploited for refrigeration. 

The result is a fridge that uses no ozone-eating CFCs and has only one moving part 

(the speaker), which should boost its reliability. Remarkably enough, the one note fridge is 

also quieter on the outside than standard models; although the noise level inside is 10,000 

times that of a Rolling Stones concert, the high-frequency sound is easily contained by the 

chamber walls. 

All that piqued NASA's interest, because the space agency's other refrigeration options 

are less than ideal. A freon-based refrigerator for storing biological samples failed on a 

shuttle life-science mission last year, and the refrigeration systems that keep the equipment 

cool on swveillance satellites are also problematic: They vibrate in a way that disturbs 

imaging equipment 

Because of these problems, General Electric, which provides NASA with its life-science 

refrigeration, and the Deparnnent of Defense have contracted with the Navy group to 

develop the thermoacoustic alternative. The model being tested for the first time on the 

Discovery is a cryo-cooler designed to maintain equipment at very low temperatures such as 

those required on swveillance satellites. But the next generation-- for which Garrett's group 

already has a G.E. contract and a future shuttle berth-- will run at the temperatures of a 

home refrigerator. 

Speaking of home refrigerators, the rock and roll fridge's advantages could play well on 

terra fmna as well; Garrett says it could be less expensive to produce than today's models, 

and just as durable. In fact, he says the only thing keeping the acoustic fridge out of 
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American homes is a lack of interdisciplinary talent: "The people who do refrigeration don't 

know acoustics." 

Maybe that's the reason why there's been so little interest from terrestrial refrigerator 

manufacturers. Whatever the reason, Garrett thinks "it's a sin that it has to be tested in 

space. It should be tested in Whirlpool's home-economics lab." That's not to say that there 

are no cool companies: Volvo has inquired about the possibility of developing an acoustic 

car air conditioner. But Garrett and his team are, for the moment, spread too thin to give it 

much of their time. 
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Software failure: Counting up the risks 

When Boeing's new 777 airliner fU"St takes to the skies in a few years, computers will 

control such crucial functions as setting flaps and adjusting engine speed. Electrical circuits 

will relay a pilot's actions to these computers, where complicated programs will interpret the 

signals and send out the instructions necessary for carrying out the appropriate maneuvers. 

Pilots will no longer fly the aircraft via direct electrical and mechanical controls, except when 

using an emergency backup system. 

Because of the disastrous consequences of even a single fault, the software for such a 

computer system must be extremely reliable. A new analysis, however, demonstrates that 

testing complex software to estimate the probability of failure cannot establish that a given 

computer program actually meets such high levels of reliability. 

The analysis also affirms that using multiple programs, which independently arrive at 

an answer to a given problem, doesn't necessarily guarantee sufficiently high reliability. 

"This leave us in a terrible. bind," says Rickey W. Butler and George B. Finelli of the 

NASA Langley Research Center in Hampton, Vir., the computer scientists who performed 

the analysis. "We want to use digital processors in life-critical applications, but we have no 

feasible way of establishing that they meet their ultra-reliability requirements." 

In a paper presented last week in New Orleans at the Association for Computing 

Machinery's conference on software for critical systems, they argue: "Without a major 

change in design and verification methods used for life-critical systems, major disasters are 

almost certain to occur with increasing frequency." 

Many military aircraft and the European-built A320 airliner already use computer

controlled "fly-by-wire" systems. Computers also play important roles in medical 

technology, transportation systems, industrial plants, nuclear power stations and telephone 

networks-- realms in which a software failure can cause tragedy. 
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"I think this is an important paper," says David L. Parnas, a computer scientist at 

McMaster University in Hamilton, Ontario. "It's very convincing and provides a lot of 

insight." 

The traditional method of determining the reliability of a light bulb or a piece of 

electronic equipment involves observing the frequency of failures among a sample of test 

specimens operated under realistic conditions for a predetermined period of time. Using 

these data, engineers can estimate failure probabilities of not only individual components but 

also entire systems. 

Unlike hardware, however, software doesn't wear out or break. "Software errors are the 

product of improper human reasoning," Butler says. 

Unless they are caught, software errors persist throughout a system's lifetime. That 

makes conventional methods of risk assessment difficult to apply. 

The problem is further compounded by the high degree of reliability required for life

critical applications. Historically, manufacturers of aircraft and other systems in which faults 

could threaten human lives have accepted a reliability level that corresponds to a failure rate 

of about one in a billion for every hour of operation. 

Butler and Finelli demonstrate that techniques often used by computer scientists and 

programmers to quantify software risk take too long to be practical when used to assess 

systems that require such high reliability. For example, software design often involves a 

repetitive cycle of testing and repair, in which the program is tested until it fails. Testing 

resumes after the cause of failure is determined and the fault repaired 

But it generally takes longer and longer to find and remove each successive fault To 

establish that a complicated computer program presents minimal risk would require years, if 

not decades, of testing on the fastest computers available, Butler says. 

In an attempt to reduce the risk of failure, computer-system designers sometimes use 

multiple versions of a program, written by different teams, to perform certain functions. The 
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idea is that although each version may contain flaws, it's highly unlikely that all or even a 

majority of the programs would contain the same error. However, experiments have shown 

that computer programs independently written to do the same thing often contain 

surprisingly similar mistakes. 

Many computer experts at last week's meeting pointed to these findings as evidence that 

limits should be placed on the complexity of computer programs that go into life-critical 

applications. "Do we want to run with systems that are not as demonstrably safe as we say 

they are when we cannot demonstrate ultra-reliability before deployment?" asks Martyn 

Thomas of Praxis pic, in Bath, England. 

"We should build only those systems that rely on software to a degree that can be 

assessed," contends Bev Littlewood of City University in London, England That means 

accepting a higher risk of building more simple computer systems. 

A few remain optimistic. "Maybe we're being a lot more demanding than we need to 

be," says John D. Musa of AT&T Bell Laboratories in Murray Hill, N.J. "There are risks 

in everything we do in engineering." 

He adds that software developers have a variety of tools that can help them deliver and 

assess highly reliable systems. 
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Retinoic acid flunks as a master molecule 

Two reports published this week question a dominant tenet of developmental biology -

that a relative of vitamin A serves as a master control chemical that prompts the formation of 

such disparate anatomical structures such as fingers, legs and toes. 

By implanting microscopic beads coated with retinoic acid into the limb buds of 

unhatched chicks, two independent groups of researchers -- one from the University of 

California, Irvine, and another from three Japanese universities- have shown that retinoic 

acid, a metabolite of vitamin A, does not directly dictate the pattern of limb formation in 

developing embryos. 

The studies already have stirred two deeply divided camps of developmental biologists: 

those who believe that a single master chemical, or morphogen, calls the shots during 

development, and those who believe that a subtle interplay between the embryonic cells 

themselves determines whether they will become part of finger or a thumb. 

"I don't think the morphogen view works," says Susan V. Bryant, head of the Irvine 

laboratory. Bryant believes that as-yet-unidentified molecules on the surfaces of embryonic 

cells enable the cells to recognize one another and grow into the precise patterns that lead to 

limbs and digits. 

In their experiment, Bryant's group put a retinoic acid-soaked bead under the surface of 

the front edge of a chick-limb bud They removed the bead, and an hour and a half later cut 

a tiny wedge of tissue from the next to the implant site. When the tissue wedge was grafted 

onto an untreated limb bud, it made the chick grow an extra set of digits. 

Bryant says the effect could not be due to retinoic acid carried over in the tissue wedge, 

because the chemical breaks down in less than one hour. She believes instead that retinoic 

acid turns on a set of cells, termed the zone of polarizing activity, which then go on to 

choreograph development 
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The Japanese team, headed by Sumihare Noji of Okayama University Dental School, 

reports the results of its grafting studies in the same issue of Nature. They found that grafts 

taken from an area of the chick-limb bud known to be important in development do not 

prompt untreated limb buds to make molecular receptors for retinoic acid Because studies 

show that retinoic acid causes the expression of retinoic acid receptors, Noji's team 

concludes that retinoic acid alone cannot cause limb development 

Jeremy Brockes, a developmental biologist at the Ludwig Institute for Cancer Research 

in London, says in an accompanying commentary that although the new experiments 

contain some flaws, they do question the role of retinoic acid as a morphogen. But he points 

out that gradients ofretinoic acid have been found across developing limb buds, and 

researchers have shown that retinoic acid alone can cause newts and salamanders to 

regenerate amputated limbs. "It's still an open possibility that retinoic acid is responsible for 

directing limb development," he says. 

The new work "is not very solid," argues Gregor Eichele from Baylor College of 

Medicine in Houston. Eichele was one of the discoverers of the retinoic acid gradient in 

developing limbs, and last year he and his wife, Christina Thaller, found a second potential 

morphogen, didehydroretinoic acid. 'The only way you can find out what retinoic acid is 

doing is by finding out what genes it turns on," he says. 

Thomas Jessen, a developmental biologists at Columbia University in New York City, 

terms the new studies "interesting." Jessen, who has collaborated with Eichele and Thaller, 

says the new reports "will make people slightly less complacent about the identity of 

retinoic acid as a morphogen." But he still doesn't accept Bryant's theory that cell-to-cell 

interactions govern development "You have to invoke some magic to get it to work," he 

says. 
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S11JDENT SURVEY -- THE EFFECT OF SOURCE 
A TIRIBUTES ON THE PERCEIVED 
CREDIBll...ITY OF SCIENCE NEWS 

. Pie~ circle the number that best describes your opinion. The information 
obtamed as confidential and will be destroyed immediately after the data is 
analyzed. 

. 1. How knowledgeable/well informed would you describe the writer/author of this 
arucle? 

Highly knowledgeable 1 2 3 4 5 Not at all knowledgeable. 

2. How objective or unbiased would you describe the author in the presentation of the 
material in this story? 

Highly objective 1 2 3 4 5 Not at all objective 

3. How thorough would you describe the author/writers' coverage of the scientific 
topic in this article? 

Very complete coverage 1 2 3 4 5 Highly incomplete coverage 

4. Considering the article as a whole, do you think it was factually accurate? 

Very accurate 1 2 3 4 5 Very Inaccurate 

5. Considering the article as a whole, do you think the sources/experts quoted in this 
story were knowledgeable/credible? 

Highly credible 1 2 3 4 5 Not at all credible 

6. Considering the article as a whole, do you think it was thorough and complete, or 
covered the topic reasonably well? 

Very thorough 1 2 3 4 5 Not at all thorough 

7. Considering the article as a whole, do you think it was objective and unbiased in its 
coverage of the topic? 

Highly objective 1 2 3 4 5 Not at all objective 
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8. How are you classified? Please circle one. 

A. Freshman B. Sophomore C. Junior D. Senior E. Graduate 

9. What is you engineering major? Please circle one. 

Agriculture Chemical Qvil Electrical Engr. Physics 

Mechanical Industrial Petroleum Computer Technology 

Other: ____ _ 

10. What is you gender? Please circle. 

MALE FEMALE 

11. What is you age? ___ _ 

12. How would you describe your ethnic background? Please circle one. 

White Black Hispanic American Indian Asian 

Other: 
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MANIPULATED VARIABLES 

1. John Grey, Ph.D., is a computer specialist at Texas Instruments in Dallas who also 

heads TI's research division. He received his doctorate from the University of Chicago in 
computer science. 

2. Kathleen Doheny, Ph.D., is a biochemical researcher who received her doctorate 

from UCLA in biochemistry. She also is the assistant director of research at Baylor College 
of Medicine. 

3. Mary Smith is a Dallas Morning News staff writer who holds a B.S. degree from 

the University of Texas at Austin in biology. 

4. Rebecca Brown, Ph.D., is a computer scientist at NASA who also heads the 

division of research on aeronautics. 

5. Bruce Bower is a general assignments reporter at the Daily Oklahoman who holds 

a B.A. degree from Baylor University in journalism. 

6. Michael Sweet, Ph.D., is a consultant for NASA on environmental issues. He is a 

research scientist at Los Alamos laboratories investigating acoustic refrigeration methods. 

7. Susan Elliott is a Los Angeles Times staff writer. 

8. Ray Westbrook, M.D., is a professor of surgery at the University of Texas 

Southwestern Medical Center at Dallas. He occasionally contributes to the Dallas Morning 

News on topics of medical and scientific importance. 

9. Mark Webber is a Houston Chronicle staff writer who holds a B.A. degree in 

English from Brown University. 

10. Brian Long is a San Francisco Examiner staff writer who received a B.A. degree 

in journalism from the University of California at Davis. 
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11. Patty Billingsly is an Arkansas Gazette staff writer who holds a B.A. degree 

from Texas Tech University in mass communications. 

12. Belinda Blake, Ph.D., is research scientist at General Electric studying the effects 

of CFCs on the environment She received her doctorate from the Massachusetts Institute 
of Technology. 
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