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Abstract

Mass media are the primary source that increases people’'s awareness about agriculture and are an
important resource for the diffusion of innovations. Educating journalists is important because journalists
play a ggnificant role in shaping public perceptions. The public has a stake in the outcomes of science
because of the social, economic and environmental implications of innovations, therefore, a scientifically
literate public is important to a democracy. This descriptive Study may encourage agricultural educators
who work in the contexts of extenson education and agricultural communications to collaborate with
journalists and the social inditution of mass media to inform consumers about food biotechnology.

Eighty-eight journalists for 62 of the nation's largest metropolitan newspapers provided data for
the dudy. Major findings and recommendations are as follows: journalists’ knowledge of food
biotechnology was relatively low; most journalists considered genetic modificationof plants as
“aooeptable ' and of animels as “somenhat acogptadle”  and journaligs had grestest faith in "universty
scientists’ as sources.  Journalists perceived genes moving to other organisms, food safety, and
environmental harm as dbdades to the acogtance of hiotechnodlogy innovations  These  journdlids
coddaed that farmers woud acogt food bictedndogy as a fam pradice within three years while
consumer acogptance would take dnogt @ght years

Introduction and Theoretical Framework news on agriculturdly related issues could affect

public confidence and support for agriculture

Mogt agricultura innovations are marketed (Reisner, 1991; Hal, Conndl & Curti, 1977;

to the users of thetechnology--farmers; thus, there Protess & McCombs, 1991; Fowler, Hodge, Dress
is little effort to inform consumers. Food & Trew, 1979).

biotechnology differs because people perceive it to

affect the food they eat (Hoban, 1996). This Mass media have great influence on public

direct effect launches food biotechnology into a perception, influence that Rogers cdled the

public discourse, one that is often played out in the Hypodermic Needle Model. According to the

media (Peterson, 1996). model, media cause “direct, immediate and

powerful effects’ (p. 272) by figuraivey injecting

An unprecedented profusion oftechnology information into society. Rogers (1995)

has been diffused into society with inadequate determined that 52% of potentid agricultura

inquiry and communications regarding negative adopters use mass media channels for information

consequences (Rogers, 1983). Extensve review regarding innovations. Denton's (1996) research

of agriculturd news by numerous investigators found that 74% of US consumers point to ther

revedled that mass media coverage of agriculture local Sunday newspaper as their primary source of

is collectivdly digtorted, and long-term negative information.  “The media are often blamed for
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meking science seem revolutionary rather than
evolutionary and are frequently held responsble
for consumer contusion” (Cosby, 1998, p. 4).

The prominence of news media as a
primary information source continues to have
dgnificant influence on sodety.  This was
vdidated in a 1993 survey of adults when 81%
conddered news media ther primary source of
information on science topics, epecidly
environmental and natura resources (American
Opinion Research, Inc., 1993). Because
consumers acquire most of their scientific
information from mass media (Terry, 1994), and
agriculturd scientists and  extensgon  educators
continuoudy search for improved methods to
educate the masses, researchers in this sudy
wanted to know journaists knowledge, attitudes,
and perceptions of the science of food
biotechnology.

Agriculture is perceived by most
consumers as dow paced and sudtaining. Ye,
consumers may not know the rapid rate of change
that biotechnology has brought to agriculture.
The U.S. Food and Drug Adminigtration, the U.S.
Depatment of Agriculture, and the Environmenta
Protection Agency approved the firs geneticaly
modified seed for commercid row crop production
in 1996. Dispersed throughout approximately 400
million U. S. crop acres, geneticadly modified seeds
were planted on an esimated 5 million, 30 million,
and 60 million acres during 1996, 1997, and 1998,
respectively (NABC, 1998).

To lean how journdigds and scientigs
perceived one another, Chappell and Hart (1998)
sampled 2,000 journdists and 2,000 scientists.
They discovered that neither group believed it was
doing a good job of explaning science to the
public. They concluded tha those transferring
sdentific information to the public should engage
in  sydemdic, continuing education exposng
journdigts to scientists and the research processes.
According to the literature, it is important for
educators, researchers, and industry professonals
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to collaborate with journdists to enhance their
collective efforts of informing the public about
food biotechnology.

Purpose and Objectives

The purpose of this study was to explore
the knowledge, attitudes, and perceptions of
metropolitan  journalists regarding food
biotechnology. The objectives of this sudy were
to (@ invedigate and determine the knowledge,
attitudes, and perceptions held; and (b) describe
the reaionships between knowledge, attitudes,
and perceptions regarding food biotechnology, and
selected persond and gStuationa characteristics of
sdected metropolitan journdigts.

Methods/Procedures

The target population was metropolitan
journdigts (daily newspaper circulaion >100,000)
at 96 of the nation’s largest newspapers based on
daly drculaion (Editor & Publisher, 1997). The
newspapers had a cumulative circulation of 30
million reeders.  Three hundred seventy-Sx
journdigs with “beats’ in busness, environment,
agribusiness, features, food, hedth/medicd, and
sciencetechnology  from  Editor and  Publisher
Yearbook (1997) made up the sampling frame.
These beats were selected because benefits and
risks associated with food biotechnology cross a
vaiey of disciplines and public discourse in the
news is framed in many contexts (Peterson, 1996).

The researcher developed a 38-item
insrument based on research by Duhe (1993),
Barton (1992), and Hoban and Kendal (1993).
The ingrument measured knowledge, attitudes,
and perceptions. These three condructs were
quantified with dx scdes or sas of items to
determine () knowledge about biotechnology, (b)
attitudes toward: acceptance of genetically
modified organisms specific food biotechnology
practices, effects of biotechnology; the level of
importance placed on food biotechnology
research; faith in sources of food biotechnology
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information; level of importance placed on
invedtigative reporting syle when the subject is
food biotechnology; potential obstacles to
acceptance of food biotechnology, and (c)
perceptions regarding producer adoption and
consumer acceptance of food biotechnology on the
farm.

Journalists’ knowledge about food
biotechnology was measured using multiple-choice
items. Attitudes and perceptions were measured
from responses on Likert-type scades. Twelve
experts from the sciences of journalism,
horticulture, agriculturd  education, agronomy,
entomology, and biochemistry a Texas A&M
Universty and Texas Tech University determined
the content vdidity of the ingrument. A pilot
dudy of journdigs with 50 smilar newspapers
edablished the face vdidity of the ingrument. To
test the internal consistency of summated
conceptua scaes, sets of items were subjected to
Cronbach’'s coefficient dpha (¢¢). The instrument
used in the dudy included the following scdes
knowledge of biotechnology (9 items, & = .67);
acceptance of geneticdly modified organiams (5
items, & = .87); perceived effects of biotechnology
(4 items, o = .78); importance of biotechnology
research (7 items, & = 83); fath in sources of
biotechnology information (7 items ¢ = .80);
perceived obstacles to acceptance of
biotechnology (4 items, ¢, = .86); and perceived
rates of producer adoption and consumer
acceptance.

Telephone cdls to dl 96 newspapers were
initiated to update the list of sdected journdists
with each newspaper. Data collection involved
seven contacts with the journalists: (a) an
introductory letter, (b) the origind questionnaire
and cover letter, (c) a postcard reminder following
the questionnaire, (d) follow-up telephone cdls to
a random sample of one-third of the non
respondents (n =115), (€) a second questionnaire
and cover letter, (f)a postcard reminder following
the second questionnaire, and (g) telephone cdls
to a random sample of one-hdf of the non
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respondents (n=169).

Quegtionnaires were returned by 88 of the
376 journdlists (23% response rate) from 62 of the
96 newspapers (Figure 1). The usable
questionnaires received during a 90-day data
collection period ending April 30, 1998, served as
the data source for this study. Innovation
diffison research involving journdigs is difficult.
In messages on returned questionnaires, some
journdigs viewed that this research was not
specific to their “beat.” Too, they were pressed
by organizational policies disallowing their
participation in the study, had questions of
professond ethics about sharing their opinions or
attitudes on subjects they may write about, and
lacked time to complete the questionnaire.
Inference to the population of this study is
inappropriate because of the low response rate
this study might justifiably be viewed as
exploratory in nature with a purpose of
documenting baseline information about the
participatingjournalists  knowledge, attitudes, and
perceptions regarding food biotechnology. Thus,
the results are descriptive rather than inferentid.
Daa were andyzed with SPSS® (SPSS, Inc.,
1998). The researchers, considering the
exploratory nature of this study, used the Davis
(197 1) convention to describe correlation
coefficients.

ResultgFindings and Discussion

Hadf of the journdids identified their
primary responghility as “editor” and the other
haf conddered ther primay respongbility as
“writer.”  Fifty-seven percent (n=50) of the
responses were from femaes. Ninety-five percent
(n=83) had earned bachelor's degrees, among
these 16% (n=14) held master's degrees, and 2%
(n=2) had doctorates. Their median number of
years of journalism experience was 19.7.

Twenty percent (n= 18) of respondents said

their families owned agriculturd property while
23% (n=20) indicated they had lived on a
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Figure 1. Geographica locations of 88 responding journalists a 62 of the nation’s largest newspapers.
Shaded dtates were home to at least one of 96 newspapers in the study. Each star represents the location

of the newspaper of a responding journdist.

farm/ranch. Eighty-three percent (n=72) of the
respondents indicated they had read about or
dudied biotechnology within the previous sx
weeks.  Ninety-two percent (n=81) of the
journalists indicated they were “aware” or
“somewhat avare” of how biotechnology affects
their food, hedth, and environment. Thirty-nine
percent (n=34) of the journdlists had contributed
to aticles on biotechnology. The beats these
journdigts identified as covering were busness
(17%, p=15), environment (10%, n=9),
agribusiness (9%, n=8), food (30%, n=26),
features 12%, n= 11), hedth/medicine (14%,
n= 12) and scienceltechnology (8%, n=7).

Findings Reaed to Journdiss Knowledge

Nine items measured journalists
knowledge about food biotechnology. Knowledge

scores for the journdists reveded a lack of
knowledge about food biotechnology as quantified

by a mean of 30% correct answers (Figure 2) on
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the multiple-choice test (Vestd, 1998). One could
expect a mean of 25% on a multiple-choice test
with four choices if respondents smply guessed at
the answers. Ther low levd of knowledge was
gmilar to knowledge levels of consumers (Bruhn,
1997). Interestingly, almost 75% of the
respondents indicated that therr level of overdl
scientific knowledge was “average” “somewha
high,” or “high.” Ther perceved levd of overdl
scientific knowledge was higher (&t leest in a
qualitative sense) than their assessed knowledge of
biotechnology.

Findings Rdaed to Journdigs Attitudes and
Perceptions

The instrument contained 29 items
designed to assess journalists’ attitudes or
perceptions regarding food biotechnology. The
first set of items assessed journdists acceptance
of genetic modified organisms (GMOs). Means
resulting from the 4-point scale were interpreted as
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folows 1-15 = highly unacceptable; 1.5-2.5 = gendtic modification of animas as “somewhat

somewhat unacceptable; 2.5-35 = somewhat acceptable” (M=2.52) with nearly 59% sdlecting
acceptable, and 3.5- 4 = highly acceptable. “highly acceptable’ or “somewhat acceptable”
Journalists believed genetic modification of Journdigs attitudes toward genetic modification
humans to be a “somewhat  unacceptable’ of forest/landscape plants (M=3.16), food crops
(M=20lon 4 point scade, Figure 3) use of (M=3.11), and microorganisms (M=2.99) were
biotechnology. These journdists consdered aso consdered “somewhat acceptable” but

5% More than “Guessing”

25% Expected by "Guessing"

Figure 2. Journdists knowledge scores about food biotechnology (expected knowledge scores by

chance/guessng = 25% on the 4-item multiple choice knowledge questions). Cronbach’s coefficient apha
= 67, scae mean = 30%.
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Figure 3. Journalists acceptance of genetic modification of specific organisms (1=highly unacceptable;
2=somewhat unacceptable; 3=somewhat acceptable; 4= highly acceptable).
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amost 40% of the journadists consdered one or
more of these practices as “highly acceptable”
Another scde reveded that, in generd, journdists
believed the effects of food biotechnology would
have a “posgtive’ effect on world hunger (M=2.72

on a 3 point response scale, 1=Negative,
2=Neutral, 3=Positive).

Journdigts then were asked their opinions
of the importance of biotechnology research
leading to four possble outcomes. Journdists
indicated food biotechnology research that benefits

the environment (M=3.48 on a 4 point scde,
I=Not at all important to 4=Extremely important)
and reduces the use of pesticides (M=3.48) as
most  “important.” Journalists also rated
biotechnology research regarding food safety
(M=3.40) and controlled release of genes
(M=3.16) as “important.” Hoban's (1996) earlier
research found higher levels of consumer
acceptance for agriculturd  biotechnology  that
offers relaive advantage (e.g., human hedth, food
qudity).

4- 3.76 371
Faith in Sources 3.09
- 2.85
Mean 3
Score 2.46 2.42
2-
1.35
1 r T r T
University Hedlth Government Fam groups Food companies Biotech Celebrities
scientists professionals agencies companies

Figure 4. Journdigts faith in sources (1=very low, 2=low, 3=neutra, 4=high, 5=very high).

Journdigts reveded “high” levels of fath
(i.e, accurate and unbiased) in statements about
food biotechnology from universty scentists
(M=3.76 on a 5-point scale, Figure 4) and hedlth
professionals (M=3.71). Journalists’ faith in
satements made by government agencies (0=3.09)
and farm groups (M=2.85) were “neutrd.” They
rated their fath lower for Statements made by
biotechnology companies (M=2.46) and food
companies (M=2.42), and “very low” for
statements made by celebrities (M= 1.3 5).

Journdists were asked to express the
degree to which they believe sdected obstacles
influence ther acceptance of biotechnology in
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food production. Religious/ethical concerns about
“tampering with nature’” was rated “low” (M=2.48
on a 5 point scale, Figure 5) as an obstacle to
acceptance. Fears of environmental harm
(M=3.68), of genes moving unchecked to other
life forms (M=3.65), and of food safety
consequences (M=3.49) were rated as “high.” To
asess their perceptions regarding the rate of
adoption, journdists were asked how many years
they thought it would take farmers and consumers
to accept U.S. government-approved

biotechnology as farm practices. Journdidts, in
generd, perceived that farmers would accept
biotechnology within 3.1 years while consumer
acceptance would take 7.7 years. Still, 1% of the
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journadists perceived that farmers would never
accept biotechnology as a farm practice, and 3%
perceived that consumers would never accept
biotechnology as a farm practice.

Findings Rdated to Rdationships

One low, positive correlation (F.22)
indicated that as journalists awareness of
biotechnology’s €effects on food, hedth, and the
environment increased, assessed knowledge aso
increased. No other persond characteristics of
journdists were related to knowledge. Their job
respongbility was related to their acceptance of

Religious/ethical

Genes moving to other

organisms

gendticaly modified organisms (GMOs); editors
(coded “1") were less accepting of GMOs than
were writers (coded “2”) (r=.40). Journdigs
acceptance of GMOs was to a low relationship.
There were two low relationships between
journalists’ beliefs concerning the effects of
biotechnology and other variables (a) journdists
whose families owned agricultura property tended
to believe biotechnology would have more postive
than negative effects on fish and wildlife, world
hunger, family farms, and healthful foods
(r=.24),and (b) & journdists perceived levd of
scientific knowledge increased, they were more
likdly to consder biotechnology positive (r=.25).

3.49

Food safety Environmental harm

Figure 5. Obgtacles to acceptance of usng food biotechnology (1=very low, 2=low, 3=neutrd, 4=high,

5=very high).

There were two low relationships between
journdists expressed faith in sources of food
biotechnology  information and background
vaiables. Fird, ther levd of faith was related to
their primary responsibility at the news
organization. In other words journdids fath in
sources was higher among “writers’ than “editors’
(=27). This outcome agrees with Schudson
(1995) who discovered that the socid interaction
between reporter (writer) and sources builds
confidence in the exchange. Second, journdists
levd of fath in sources was higher if they had
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lived on a farm or ranch (r=.23). This finding is
supported by marketing research of Schodl and
Guiltinan (1995) who assarted that consumers
wants, perceptions, attitudes, knowledge,
persondity, and lifestyle are influenced by family,
friends, and the culture in which they live.

The degree to which journdists perceived
various obstacles to acceptance of biotechnology
was lowly rdated to @) ther level of awareness of
biotechnology’s effects, and b) ther primary
responghility in the news organizaion. The higher
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the journdists awareness of food biotechnology’'s
effect on food, hedth, and the environment, the
lower the strength of specific obstacles to
acceptance of food biotechnology (r=-. 19). This
concluson supports Bruhn (1997) who contended
that lack of awareness of agricultura practices and
limited knowledge about biotechnology drove
people to oppose products ofbiotechnology. Too,
journdists who were “editors’ indicated higher
srength in obstacles to acceptance of food
biotechnology than did “writers’ (r=-.32). Findly,
the researchers invedigaied the reationship
between perceptions of journaists regarding rate
of acceptance (in years) of biotechnology as a fam
practice and selected persond and Stuational
characterigtics. Corrdlation dtatistics indicated that
journdists who had contributed to an article on
biotechnology percelved that farmers rather than
consumers would accept food biotechnology as a
farm practice sooner (r=.25). Also, evidence
supported that “writers’ rather than “editors’
perceive a more rapid rate of acceptance of
biotechnology as a farming practice (r=.295).

Conclusions, Implications, and
Recommendations

Assessing the knowledge, attitudes, and
perceptions of metropolitan journalists may
enhance the technology transdfer and consumer
awareness efforts of professond educators who
work in communications and extensgon. These
professonas must embrace consumers as well as
producers in the new agriculturd innovation
diffusion equation (Peterson, 1996). The
knowledge, attitudes, and perceptions held by
metropolitan journdists were smilar to those of
consumers in previous sudies (Barton, 1992,
Bruhn, 1997, Hoban & Kenddl, 1993; Hoban,
1996). Journdists, because they are involved in
communicating science to the public, play an
important role in the diffusion of innovations and
public acceptance (American Opinion Research,
1993; Chappell & Hart, 1998; Peterson, 1996).
Thus, they are an important target audience for
education on biotechnology.
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The level of knowledge of journdists was
“low” with an average of 30% correct answers on
a multiple-choice test of biotechnology
information. Journalists’ knowledge about
biotechnology challenges Eveland’'s (1996)
knowledge gap theory and potentidly places
journdigs in the lower hdf of the knowledge
continuum. The incongruence between
journdigts perceptions of ther generd scientific
knowledge and assessed knowledge of the “newer
science’ of biotechnology builds a compelling case
for a need to inform journalists about
biotechnology. If their knowledge was so low,
then on wha were their atitudes and perceptions
based? They were not based on a thorough
knowledge of the technology; thus, their
perceptions may be based on other experiences
with science and technology: Alar, Agent Orange,
or Three Mile Idand (May, 1969, Sanbonmatsu &
Fazio, 1990). Most news reporters do not have
experience by which to reference happenings in
agriculture (Fowler, Hodge, Dress & Trew, 1979).

May (1969) concluded that people base
their perceptions on past experience and
knowledge, therefore, if a person has limited
knowledge and experience about a topic, then he
or she cannot accurately perceive it. Sanbonmatsu
and Fazio (1990) have shown that perceptions are
often based on dready present globa attitudes
toward similar topics or technologies when
knowledge &bout the topic is low. They dso
showed that attitudes based on globa judgments
lead to more unexpected behavior than do
attitudes based on direct personal experiences.

Correct or not, perceptions people hold
about the safety of biotech foods are likely to sway
regulatory decisions, affect research and
devdopment, and ultimately affect the rate of
diffusion of innovations (Armsrong, 1991).
Journdigts in this study confessed that they do not
have or desre “waking around knowledge’ about
biotechnology. Only 20% of the journdists had
lived on afarm and gained experiences by which to
reference happenings in agriculture.
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Journalists' level of acceptance of
biotechnology increased among journdists with
greater percaived leve of scientific knowledge.
Also, the researchers found that journdists who
had not yet contributed to an article on
biotechnology and perhaps who had not attempted
to become informed were less accepting of
genetically modified organisms. Because
journdists knowledge was low and because there
was a podtive correation between journdists
knowledge and their acceptance levels of
biotechnology as a farm practice, it is inferred that
biotechnology education targeting journdids is
warranted. The placement of ussful  biotechnology
information into an educationd environment that
is dtractive to journalism professonds should be
a goa of agricultural communicators and
extenson educators.

Journaligts indicated that they had a higher
levdl of acceptance of genetic modification of
plants when compared to genetic modification of
animals or humans. Based on the responses of
journdigts,  the researchers conclude that
journdigts in this sudy believe that biotechnology
will have a postive effect on world hunger.

Because respondents considered that " fear
of genes moving unchecked to other plants, insects
and microorganiams,” “fear of food safety
consequences,” and “fear of environmenta harm”
were obgtacles to their acceptance for using food
biotechnology as a farm practice, the researchers
rationdized and journdists reported that they
placed a high level of importance on research that
ensures that food biotechnology “benefits the
environment” and “reduces the use of pedticides”
Thus, it is recommended tha biotechnology
researchers and agriculturad communicators and
educators incorporate methods into their basic and
applied research plans to create a knowledge based
on risks and should address these important
concerns through “in the news’ publications and
public education.

When asked to indicate how much faith
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they have in statements made by various
spokespersons, the respondents indicated they held
highest faith in universty scientists as sources of
correct  and reliable information about
biotechnology and less faith in biotechnology and
food companies. Given these findings, university
scientists, biotechnologists, agricultural
extendgonigs, and agricultura  communicators
should be encouraged and rewarded for
communicating and publishing “in the news’ for
public consumption in addition to publishing in
scientific and societal journads. Too, because of
the credibility of universty scentigs among
journdigts, private biotechnology companies may
build more and dronger reationships with public
and private universties.  On the other hand,
because respondents have lower faith in
companies, universties must concern themsdves
with the fact that such strong rdationships with
for-profit companies may harm their image as a
“public good” research and teaching inditution.

In addition, the diffuson equation, in the
case of food biotechnology, should include
adoption not only by farmers but aso adoption
(acceptance) by consumers. It is recommended
that agricultura communicators and extenson
educators provide eectronic access to food
biotechnology information (Vestal, 1998).
Extension educators should also develop a
systemétic approach that alows journdigs to have
personal experiences with people who operate
agriculturd and food biotechnology enterprises
(Chappell & Hart, 1998). Agriculturd
communicators and extenson educators should
feature educational messages about biotechnology
innovetions that address the socia, economic, and
culturd impacts of innovations (Hoban, 1996).

This study revealed these journalists
considered that farmers would accept food
biotechnology as a farm practice within three years
while consumer acceptance would take amost
eght years. This percaved gap between the
acceptance of biotechnology by farmers and
acceptance by consumers suggests the need for
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educationd efforts by agriculturd educators in
communications and extenson (“Chefs a the
Barricade,” 2000; “Let's Please Stop the Bio-tech
Food Fight” 2000; “Of Genes, Gran, and
Grocers,” 2000).

Because some journdigs (1% to 3%)
perceived that farmers and consumers would never
accept biotechnology as a farm practice and the
culture in the news environment contributes to
negative and sensationd news, one might expect
food biotechnology news to receive prominent
play (location) in the news. These dements and
the presence of vocd activis groups who have
access to media equate to a need for universities to
develop proactive (public education) and reactive
(dispute resolution) approaches to controversies
about food biotechnology.
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