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This study experimentally tested the effects of negative emotional
video and presentation style of television news stories on view-
ers’ attention to, and memory for, the stories. News stories were
selected that elicited either fear or disgust. Also, stories were pre-
sented either as ‘‘breaking’’ news, ‘‘live’’ news, or traditional news.
Findings suggest that stories that elicited disgust reduced process-
ing resources available at encoding more than stories that elicited
fear, and were recognized less. A signal detection analysis was
conducted that indicated higher sensitivity for fear stories than
for disgust, but there was a conservative criterion bias shift for
disgust stories. Presentation style had little impact on resources
available at encoding and recognition memory, except that fewer
resources were available at encoding shortly after the story was
verbally labeled ‘‘live’’ or ‘‘breaking,’’ but that did not translate
into differences in recognition memory. These results suggest that
including disgust-eliciting images in television news stories hin-
ders processing. These results also suggest that discrete emotional
theory is applicable to the limited capacity model of mediated mes-
sage processing.

Emotional ‘‘live’’ and ‘‘breaking’’ news has become integral in network and
local television news presentation. Twenty-four-hour cable news channels,
as well as local news, are replete with daily examples of the techniques. For
the television news industry, live and breaking are techniques it sees as key
to increasing viewership, in addition to providing emotionally compelling
stories (Farhi, 2002). Audiences watch emotional live and breaking news
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24 A. Miller and G. Leshner

en masse seeking current information concerning important stories (Tuggle,
Huffman, & Rosengard, 2002). For example, a Pew Research Center (2001)
report showed that 90% of Americans received news about the Septem-
ber 11th terrorist attacks from television news coverage. Despite live and
breaking news’ perceived importance and prevalence in the television news
industry, both are generally untapped areas in mass communication research.

Because live and breaking news stories are often negative, they may
contain emotional visuals. Damaging natural disasters and deadly traffic ac-
cidents are seen regularly on television news (Newhagen, 1998). Researchers
believe that negative visuals demand viewer attention in ways other visuals
do not (Newhagen & Reeves, 1992). In general, research supports the notion
that compelling negative video enhances memory (Lang, Dhillon, & Dong,
1995; Lang, Newhagen, & Reeves, 1996; Newhagen & Reeves, 1992). Bolls,
Lang, and Potter (2001) argued for the dimensional theory of emotion in
media studies, which emphasizes two dimensions of emotion: valence (pos-
itive/negative) and arousal (intensity). However, the subtleties of discrete
negative emotions that could affect viewers’ attention and memory were ex-
amined by Newhagen (1998), who found differences in processing of news
stories dependent on the discrete emotion elicited. His research points to
the value of examining discrete emotional content (e.g., fear, disgust), in
addition to the dimensional approach to emotion.

This study examines how emotionally charged breaking and live news
affect viewers’ attention and memory compared with traditional news pre-
sentation. Specifically, we examine negative emotional visuals that elicit fear
or disgust, both staples of live and breaking news events. We also examine
the common presentation styles of live and breaking news, and how they
interact with the emotional content of news. Presentation and emotional
features might play important roles in how viewers attend to and remember
news content from television news stories. To do this, we adopt the limited
capacity model of mediated message processing (LC3MP, Lang, 2000). First,
we briefly review the LC3MP. Then we review the literature that addresses
emotional video. Further, we review the literature on ‘‘breaking’’ and ‘‘live’’
as television news production techniques. Finally, we attempt to apply the
LC3MP to our message categories in order to generate our hypotheses.

ATTENTION AND THE LC3MP

LC3MP is an information processing model, which assumes that processing
information requires mental resources and that those resources are limited
(Eysenck, 1993; Lachman, Lachman, & Butterfield, 1979). Humans are bom-
barded every day with thousands of stimuli competing for their attention.
However, people pay attention to television only about one third of the time
they are in its presence (Anderson & Burns, 1991). One reason is because
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Emotional Live and Breaking News 25

the capacity for processing information at any one time is limited. Because
there is a limited capacity for conscious attention, attention varies within an
individual over time as different stimuli appear and disappear (Reeves, Thor-
son, & Schleuder, 1986). Kahneman (1973) suggested that limitations occur
when mental resources are exhausted. Mental effort, then, is a varied amount
of resources used to respond to media messages that are dependent on the
capacity available to process information (Geiger & Reeves, 1993a; Geiger
& Reeves, 1993b). Therefore, attention is used by humans for dealing with
new stimuli so that capacity is not overloaded and memories blurred. One
strategy of the news industry is to create messages that capture that attention.

Attentional resources have been conceived of as processing capabilities.
One way to measure how processing resources are allocated is secondary
task reaction time (STRT), where the greater the amount allocated to perform-
ing a task (such as watching television), the smaller the amount available for
a second task (Buodo, Sarlo, & Palomba, 2002). Latency is thought to indicate
the amount of attentional resources allocated to the primary task, such that,
slower STRTs indicate more resources allocated to the primary task (Geiger
& Reeves, 1993a; Geiger & Reeves, 1993b; Lang, Dhillon, & Dong, 1995).

Although this notion of STRT has been widely accepted in psycholog-
ical research, and later, in communication research, it has also produced
some problematic results. In an effort to reconcile some of these results,
Lang and Basil (1998) proposed another conceptualization of what STRTs
measure. They proposed that rather than indexing resources allocated to a
task, STRTs indicate the resources available at encoding. Resources avail-
able at encoding are dependent on resources allocated to a primary task
and resources required to encode the information in the task. In the case
where two messages are thought to require the same amount of resources,
differences in STRTs indicate differences in resources allocated to the pri-
mary task (controlling for motivation to process the message and message
characteristics that automatically increase resource allocation), where faster
STRTs suggest greater resource allocation. In the case where allocation is
thought to be constant, differences in STRTs indicate how easy or difficult a
message was to encode. In this case, a message that generated slower STRTs
is thought to require more resources to encode. Message characteristics that
can influence resources required to process a message include both content
and structural features (Lang & Basil, 1998). It is this conceptualization of
STRTs—resources available at encoding—that we employ in this study.

EMOTIONAL VIDEO

When negative or unexpected images appear, research has shown these visu-
als require further processing effort and therefore more processing resources
are allocated to the message (Lang et al., 1996; Newhagen & Reeves, 1992).
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26 A. Miller and G. Leshner

Negative images often trigger automatic emotional processes and often elicit
automatic responses (Lang et al., 1996; Newhagen & Reeves, 1992). The au-
tomatic response and subsequent increase in processing resource allocation
is an evolutionary adaptive mechanism—a manifestation of the surveillance
function as humans respond to changes and possible threats in the environ-
ment (Newell, 1990).

Two media studies have found that STRTs were faster for negative televi-
sion content than for positive messages (Lang et al., 1995; Reeves, Newhagen,
Maibach, Basil, & Kurz, 1991). It has frequently been suggested that humans
are hardwired to process negative stimuli to promote survival (Bradley, 1994;
Shoemaker, 1996; Zajonc, 1984), and as such, humans should automatically
allocate processing resources in response to negative stimuli. Negative stim-
uli, the theory goes, increase resources allocated to the stimuli, and as a
result, increase resources available at encoding. Increased resources avail-
able at encoding should decrease STRTs.

Research on the impact of valence on memory has produced conflicting
results. Some studies have found that negative messages are remembered
better than positive ones (Lang & Friestad, 1993; Newhagen & Reeves, 1992;
Reeves et al., 1991; Thorson & Friestad, 1989). Other research has found that
positive messages are remembered better than negative ones (Bolls et al.,
2001; Lang et al., 1995; Shapiro & Rieger, 1992). Bolls et al. (2001) noted two
theoretical approaches that address the issue. The first, as noted earlier, is
that humans are hardwired to attend to negative stimuli in the environment,
which is thought to enhance memory. The other is that people naturally
maximize pleasure (Fiske & Taylor, 1991), and thus allocate more resources
to positive stimuli, which enhances memory. Bolls et al. (2001) found that,
when arousal was controlled, positive radio advertisements were recognized
and recalled better than negative ones. One reason why Bolls et al. suggested
that some prior research found the opposite is that message arousal in those
studies went uncontrolled. To the extent that negative messages may have
been more arousing than the positive ones, one could infer an effect for
negative messages when, in fact, the effect was driven by arousal. However,
all negative emotions do not create the same levels of arousal nor the same
action tendencies (Nabi, 1999). Such could be the case with two types of
negative images found in television news stories: those that elicit fear and
those that elicit disgust.

Fear and Disgust

Fear is believed to stimulate the surveillance mechanism because it energizes
humans to urgently react to a threat (Kemper, 1987). Lazarus (1991) stated
that fear is caused by the concrete and sudden danger of imminent physical
harm. The response to fear is often one of flight (Newhagen, 1998). Many
studies that seek to measure the effects of fear on information processing are
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Emotional Live and Breaking News 27

inconclusive (Baron, Inman, Kao, & Logan, 1992; Gleicher & Petty, 1992).
These studies in sum suggest that fear could lead to less careful message
processing if the message leads to uncertainty. However, people could be
more willing to engage with the fearful message if it fulfills a need for re-
assurance. Messages that contain fear-evoking video could cause people to
want to avoid the message. However, memory for images that evoke fear
are remembered better than images that evoke disgust (Newhagen, 1998).

Disgust also evokes avoidance, yet not with the same urgency as fear.
The response that disgust induces is a response of rejection (Newhagen,
1998). This corresponds with Lazarus’ definition of disgust as being caused
by an indigestible object or idea (Lazarus, 1991). However, this rejection can
take many forms. The subjective feeling of repulsion could cause people
to reject and turn away from the stimulus or defend against the offending
agent. Therefore, the action might not only be avoidance and rejection, but
could be a lashing out to prevent contact with the object of disgust (Izard,
1977; Lazarus, 1991). Either way, responses to disgust should lead to a de-
crease in motivation to process the information contained in the offending
message. Researchers have conceptualized disgust as an emotion character-
ized by a defensive response to stimuli perceived as revolting or impure
(Woody & Teachman, 2000). Psychologists have recognized that fear and
disgust interact in threat appraisal and defensive avoidance, in phobias and
anxiety disorders (Sawchuck, Lohr, Lee, & Tolin, 1999; Sawchuk, Meunier,
Lohr, & Westendorf, 2002; Woody & Teachman, 2000). Haidt, McCauley, and
Rozin (1994) developed a reliable measure of individual differences in dis-
gust sensitivity. They found seven domains of disgust elicitors: food (e.g.,
contamination), animals (e.g., rats, insects), body product (e.g., urine, excre-
ment), sex (e.g., certain sexual acts, incest), body envelope violations (e.g.,
surgery, organs, puncture wounds), death, and hygiene (e.g., dirt, germs).
We take disgust-eliciting television news as containing an image of at least
one of these domains (death and body envelope violations for this study).

Negative video can vary in important ways. For example, pictures of a
starving child are likely to have different effects on a viewer than pictures of
a riot. Negative media can elicit different emotions that may impact message
processing. For example, Newhagen (1998) tested three negative media mes-
sages and found that speed of recognition varied as a function of discrete
emotional content. Images in television news stories that evoked anger had
faster recognition latencies than fear, which had faster recognition latencies
than disgust. The speed for anger quickened over the course of the story
whereas the speed for disgust slowed. Another study (Buodo et al., 2002)
tested STRT with IAPS.1 While controlling for arousal, they found that threat-

1IAPS stands for International Affective Picture System (Lang & Greenwald, 1985). IAPS is a large
collection of pictures that has been mapped in emotional space through extensive ratings. The space is

comprised of valence, arousal, and dominance dimensions.
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28 A. Miller and G. Leshner

ening pictures (aimed guns, attacks with a gun or knife; analogous to our
notion of fear) had faster STRTs than blood–injury pictures (mutilated bod-
ies; analogous to our notion of disgust) and also faster STRTs than a positive
category of pictures (sex). So valence may not be a determining factor in ei-
ther resource allocation or resources required. The discrete emotion elicited
by the content appears be a better predictor of information processing than
valence. Based on the research of Newhagen (1998) and Buodo et al., we
hypothesize that

H1: STRTs will be slower for disgust than for fear.
H2: Recognition memory for fear will be better than for disgust.

BREAKING AND LIVE NEWS

The history of breaking news is a history of watershed events that have had
an effect on the American public’s psyche, such as the Columbine shooting,
the O. J. Simpson Bronco chase, or the September 11th terrorist attacks.
One reason breaking news could have an effect on how people cognitively
process television news is because of the desire to gain knowledge of current
events. Another reason, however, goes further back in time, when attending
to new and potentially threatening events in the environment was a matter
of survival.

Surveillance of the environment is one of the functions of mass com-
munication (Lasswell, 1960). Shoemaker (1996), among others, argued that
humans are ‘‘hardwired’’ to respond to unexpected events in the environ-
ment. This response stems from biological and cultural needs to monitor
the environment for safety and curiosity. In a basic evolutionary sense, the
surveillance function ensured human’s survival and adaptation.

Breaking news is a contemporary broadcast journalism technique that
alerts the viewer to unexpected, unplanned, and unfolding events (Tuchman,
1978). Newsworkers cannot control breaking news or schedule disasters and
accidents to fit scheduled newscasts. Most breaking news events occur dur-
ing the day because that is when most activity occurs that could contribute to
catastrophe (Harrington, 1998). Labeling news as ‘‘breaking’’ tells the view-
ers the story is an unplanned, important, and immediate event that must be
broadcast now. The label is an important part of the breaking news narrative.
When a story is labeled ‘‘breaking’’ it becomes more salient and elicits certain
audience expectations. As a presentational tool, ‘‘breaking’’ should simulta-
neously elicit processing resource allocation and require more resources to
be processed. Resources required to process breaking news should be held
throughout the story as viewers subsequently expect important information
to follow.
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Emotional Live and Breaking News 29

When a story is breaking, live visuals are usually emphasized (Tuch-
man, 1978). Television news managers argue for live presentation because
they believe it increases viewership (Farhi, 2002). Live reporting provides
expectation of the unexpected, in that often the conclusion of the unfolding
event is uncertain. Because the visuals are occurring live, viewers may al-
locate more processing resources to live news in expectation of something
bad or exciting happening.

Newsworkers believe that live presentation of a story often places greater
emphasis on that story, whether it is warranted or not (Tuggle & Huffman,
1999). Kovach and Rosenstiel (2001) argued there is little distinction between
what is live and what is significant. The label of ‘‘live’’ might cause the story
to stand out from its immediate context causing it to become the center of
attention (Fiske & Taylor, 1991). Live presentation of stories should cause
viewers to automatically allocate resources to the cut-in and subsequently
begin processing the information that has been deemed important. Currently,
there is no reason to believe that news presented as ‘‘breaking’’ should be
processed differently from ‘‘live,’’ because they share the same features of
importance and unexpectedness. However, the evidence presented earlier
does suggest that both breaking and live news would be processed differ-
ently than news presented in a traditional format. Hence, we formulate the
following hypotheses:

H3: STRTs will be slower for news stories presented as ‘‘breaking’’ and ‘‘live’’
than the same stories presented traditionally.

H4: STRTs will be slower after a story is labeled ‘‘breaking’’ or ‘‘live’’ than
before.

H5: Recognition memory for news stories presented as ‘‘breaking’’ and ‘‘live’’
will be better than the same stories presented traditionally.

METHOD

Participants

Sixty-six university students participated in the study. Participants ranged
in age from 18 to 30, with 85% of the sample 21 years old and younger.
Approximately 67% of the sample was female. All participants received a
small financial incentive for their participation.

Design and Independent Variables

The experiment was a 3 (story type: traditional/live/breaking) ! 2 (emo-
tion: fear/disgust) ! 3 (message replication) partial factorial within-subjects
design. Fear stories included stories about a tornado, a flood, and a train
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30 A. Miller and G. Leshner

wreck. Disgust stories included stories about a dead body, a robbery, and
surgery on a monkey.

Stimulus Construction and Materials

News stories. Videotaped stories were obtained through the researchers’
professional contacts at local TV stations throughout the country. A pretest
videotape with 25 stories depicting a wide range of live coverage was pre-
pared. Stories were selected for the pretest that contained video segments
that included images of destruction, injury, and suffering. The tape was
shown to 39 undergraduates students. Students rated the stories using a
pencil and paper questionnaire on two 5-point Likert response scales, one
each for fear and disgust (Newhagen, 1998). Stories were chosen using com-
parative means analysis, where stories that had mean ratings high on disgust,
but low on fear, were candidates for the disgust condition, and vice versa
for the fear condition.

Three video examples for each of fear and disgust were selected for in-
clusion. The fear stories were (a) flood, where flood waters were shown
washing away a house; (b) tornado, which showed a tornado-damaged
house; and (c) aerial shots of a train wreck. Disgust stories were (a) surgery
performed on a monkey while it was awake, (b) a police officer covering
up a body of a person killed in a robbery, and (c) a covered body on a
stretcher being wheeled away. The stories were ‘‘voice-overs’’—stories that
the anchor read that contained only video. One version of each story served
as the traditional story. To create the ‘‘live’’ and ‘‘breaking’’ versions, the
anchor verbally labeled the story ‘‘live’’ or ‘‘breaking,’’ and a graphic was
superimposed on the screen that read either ‘‘live’’ or ‘‘breaking’’ news. For
traditional, the anchor said ‘‘pictures taken earlier’’ right before the video
rolled and ‘‘recorded earlier’’ was superimposed on the screen. Stories were
edited so that they each ran between 32 and 39 sec.

Six stories that represent combinations of story type and emotion were
used to create a newscast segment and appeared interspersed among five
other, nontarget stories. The newscast segments were produced at the uni-
versity’s affiliate television station. A professional anchor anchored all the
segments, which included the on-camera lead-in, the voice-over video, and
the on-camera tag.

Six orders were created so that each story–emotion combination was
rotated and was in a different position within the news segment. The five
‘‘filler’’ stories remained in the same positions for all six orders.

Dependent Measures

Resources available at encoding were indexed by secondary task reaction
time (Basil, 1994; Lang & Basil, 1998). Audio tones were synchronized to the
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Emotional Live and Breaking News 31

newscasts and the first two were presented at intervals specific to the story
scripts. Participants were asked to watch the newscast (primary task) and
click the computer mouse (secondary task) as quickly as they could when
they heard an audio tone.

Memory was tested with a visual recognition task in which participants
were asked to discriminate between visual targets (pictures that were present
in the newscast) and foils (pictures that were not present in the newscast).
Both accuracy and response latency were recorded.

Recognition task. Using a Media 100 digital editing system, still pictures
were created from the video of the practice and target stories and from other
video sources. With the news story from the secondary task practice session
as the referent, participants were asked to turn their attention to an adjacent
computer screen. Still pictures from the practice story (targets) and other
pictures (foils) briefly flashed on the screen. A pretest with varying exposure
times was previously executed to modify the exposure time until the average
performance was in a range that ruled out ceiling and floor effects (Shapiro,
1994).

The pictures, captured by the Media 100 software and edited for size
using Adobe Photoshop, were 248 pixels high and 330 pixels wide (4 1/4 in.
wide by 3 in. high). Four target pictures were randomly selected from each
target story. Four foils were also created for each target story by randomly
selecting video from news stories not included in the target stories, for a total
of 48 images (24 targets and 24 foils). All pictures flashed on the screen for
400 msec (Newhagen, 1998). Participants had five seconds of black screen
between each picture to record their response.

Procedure

The experiment was run in a laboratory setting on a large Midwestern uni-
versity campus. Students participated in the experiment one at a time, and
the entire procedure lasted approximately 30 min.

Participants were asked to come to the research laboratory to participate
in a study on how people watch television news. Before participants watched
the news segment containing the target stories, they underwent a secondary
task practice session. Participants were instructed to watch a short news
story. As they watched, they were instructed to listen for audio tones from
the computer. When they heard the tones, they were asked to click the
computer mouse as quickly as possible. The practice news story was about
2 min long and contained 18 randomly embedded audio tones.

After the practice session, participants watched the news segment that
contained the six target news stories. Participants were seated four feet from
a 19-in. color television. As they watched, they clicked the computer mouse
as quickly as they could on hearing the computer tones. Each target story
contained five tones. A tone was embedded in the introduction of the story,
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32 A. Miller and G. Leshner

before the anchor verbally labeled the presentation as ‘‘breaking,’’ ‘‘live,’’ or
‘‘pictures taken earlier’’ for the traditional story presentations. A second tone
was embedded after the verbal labeling of the story, which varied across
time. The remaining three tones occurred during the story video and the
on-camera tag. All tones were allowed to vary with the following restric-
tions: The first tone always occurred while the anchor was reading the on-
camera lead-in, the second tone occurred after the anchor verbally labeled
the story; at least four sec separated each tone. The longer it took partici-
pants to react to the tone, the fewer processing resources were available at
encoding.

STRTs were measured in milliseconds from the onset of the presentation
of the audio probe to the initiation of the participant’s response (Cameron &
Frieske, 1994). After viewing the stimulus materials, participants were asked
to fill out a questionnaire that included media use and demographic infor-
mation, which served as a distracter task. After the questionnaire’s comple-
tion, participants underwent a practice session for the recognition memory
task.

Participants were asked to differentiate between pictures that came from
the practice story and pictures that did not. If participants recognized the
picture as coming from the practice story, they were told to press the green
button on the input device as quickly as possible. If they did not recognize
the picture, they were told to press the red button as quickly as possible.
The participants were told to press the button as quickly as possible without
sacrificing accuracy. If participants did not press a button before the 5 sec
elapsed, the next picture appeared. The input device was connected to a
computer, which recorded participants’ responses and calculated their laten-
cies. Participants used two hands for this measure—placing one thumb on
the green button and the other thumb on the red button. Input buttons were
alternated by participant to control for handedness. The practice session
contained five targets and five foils for a total of 10 pictures.

After the practice session, participants executed the recognition latency
task for the news segment. Participants were seated about 18 in. away from
a 17-in. computer monitor. The recognition latency task lasted about 6 min.
Finally, participants were debriefed and thanked, and given a small financial
incentive.

Equipment

Audio tones, STRTs, and recognition latencies were generated and compiled
respectively by Psyscope (Cohen, MacWhinney, Flatt, & Provost, 1993), a
psychological software program that controlled the study on a Mac G3 com-
puter. Psyscope generated tones and collected RTs to ˙1 msec. STRTs and
latency times were stored in a data file in Psyscope.
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Emotional Live and Breaking News 33

TABLE 1 STRTs as a Function of Story Type and Location

Before After

M SD M SD

Breaking 299.97 97.17 312.67 95.77
Live 297.24 77.60 332.64 96.23
Traditional 308.78 73.77 303.98 75.65

Note. Entries are in ms.

RESULTS

Prior to statistical analysis, data collected for STRTs were screened for out-
liers. Outliers (1.5%) were truncated to plus or minus three standard devia-
tions from the participants’ overall STRT means. Further, outliers (2.1%) were
truncated to ˙3 SD from the participants’ overall recognition latency means.
After truncation, neither STRTs nor the recognition latency distributions de-
viated substantially from normal.2

Hypotheses 1, 3, and 4 dealt with STRTs predictions and will be dis-
cussed first. In line with the findings from Buodo et al. (2002), H1 predicted
that STRTs will be slower for disgust than for fear. A 3 (story) ! 2 (emotion)
repeated measures analysis of variance (ANOVA) was computed. There was
a main effect for emotion, such that STRTs were slower for disgust (M D

311.79, SD D 77.93) than for fear (M D 302.21, SD D 71.55), F (1, 65) D 5.70,
p D .02, !2

p D .081. H1 was supported.
H3 predicted that STRTs will be slower for stories presented as ‘‘break-

ing’’ and ‘‘live’’ than the same stories presented traditionally. There was not
a significant main effect for story presentation, F (2, 64) D 2.02, p D .141,
!2

p D .059. However, one contrast approached significance. The difference in
STRTs between stories labeled as ‘‘breaking’’ and ‘‘traditional’’ approached
significance (p D .08), where breaking stories had slower STRTs (M D 310.17,
SD D 81.70) than traditional stories (M D 301.91, SD D 69.02). H2 was par-
tially supported.

H4 predicted that STRTs would be slower after a story was labeled
‘‘breaking’’ or ‘‘live.’’ A 3 (story: breaking/live/traditional) ! 2 (location: be-
fore/after) ANOVA was conducted on the STRTs. Table 1 shows the means
for story type by location. There was a significant story ! location interac-

2Skewness for the both STRT and recognition latency distributions were slightly more than twice

their respective standard errors. In analyses not reported here, STRTs and recognition latencies were
subjected to a square root transformation to normalize their distributions. None of the analyses, nor

inferences drawn from them, differed from the untransformed STRTs and recognition latencies analyses.
To facilitate understanding and the absence of a compelling reason to transform the data, STRTs and

recognition latencies are reported here in their original units.
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tion, F (2, 64) D 7.30, p D .001, !2
p D .186, where STRTs were significantly

slower after the story was labeled either ‘‘breaking’’ or ‘‘live,’’ but not for the
traditional stories. The effect of location on STRT was more pronounced for
live stories than for breaking stories. H4 was supported.

Hypotheses 2 and 5 focused on recognition memory predictions. H2
predicted that fear stories would be recognized better than disgust. H5 pre-
dicted that stories labeled ‘‘breaking’’ or ‘‘live’’ would be recognized better
than traditional stories. Separate ANOVAs were performed on the accuracy
data and on the latency data. Table 2 shows these data.

For accuracy, there was a significant main effect for emotion, F (1, 65) D

50.56, p < .001, !2
p D .438, such that recognition memory was better for sto-

ries with fear (M D 95.7%) than for stories with disgust (M D 80.4%). For
latency, there was also a significant main effect for emotion, F (1, 65) D

16.72, p < .001, !2
p D .205, such that stories with fear (M D 916.50, SD D

230.73) were recognized quicker than stories with disgust (M D 1003.36,
SD D 239.54). Story presentation had no impact on either recognition ac-
curacy or latency. Nor were the interactions significant. The accuracy and
latency data provide support for H2, but not for H5.

To further explore the results on recognition memory, a signal detection
analysis of the recognition data was performed (Shapiro, 1994). Sensitivity
(A0) was computed for each of the six conditions (Table 3). A 3 (story) !

2 (emotion) repeated measures ANOVA was performed on the sensitivity
data. There was a significant main effect for emotion, F (1, 65) D 40.36, p <
.001, !2

p D .38, such that participants were more sensitive to stories with fear
(M D .97) than to stories with disgust (M D .92). This result suggests that
participants had better memory for fear stories than disgust stories, which
supports H2.

Criterion bias (B00) was also computed for each of the six conditions
(Table 3). A 3 (story) ! 2 (emotion) repeated measures ANOVA was per-
formed on the criterion bias data. There was a significant main effect for
emotion, F (1, 65) D 15.67, p < .001, !2

p D .250, such that participants were
more liberal (i.e., more willing to guess) for fear stories (M D ":83) than

TABLE 2 Recognition Accuracy and Latency Data as a Func-
tion of Story Type and Emotion

Accuracy
(% correct) Latency (ms)

Fear Disgust Fear Disgust

Traditional 95.45 81.06 921.77 1007.53
Live 95.83 77.27 907.03 1010.86
Breaking 95.83 82.95 920.71 991.69
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TABLE 3 Sensitivity and Criterion Bias for Recognition
Memory Data as a Function of Story Presentation and
Emotion

Sensitivity (A0) Criterion bias (B00)

Fear Disgust Fear Disgust

Traditional .97 .92 !.88 !.50
Live .96 .91 !.77 !.45
Breaking .97 .92 !.82 !.62

for disgust stories (M D ".52). Thus, participants were both more sensitive
and more confident in their responses for stories with fear than for stories
with disgust. There were no other significant main effects or interactions for
both the sensitivity and the criterion bias analyses.

DISCUSSION

This study attempted to explore how presentation of news stories and emo-
tional video affected viewers’ attention and memory in the context of the
limited capacity model of mediated message processing. Clearly, resources
available at encoding and recognition memory varied as a function of the
type of emotion, where participants had faster STRTs and better recognition
memory, both in terms of speed and accuracy, for fear than for disgust. These
results suggest that disgust-eliciting video made fewer resources available at
encoding than fear-eliciting video.

The disgust results are particularly interesting when considering prior
research. One possible reason why disgust might show processing differ-
ences with fear could be that our disgusting video was more arousing. We
found that disgust elicited slower STRTs and worse recognition memory.
However, Lang, Bolls, Potter, and Kawahara (1999) found that when pacing
was slow (similar to the pacing in our stories), arousing content had slower
STRTs and better memory. The relationship between STRTs and recognition
memory in our study was not the same pattern as the pattern for STRTs
and memory for arousal in Lang et al. (1999). Therefore, it seems reasonable
to eliminate the explanation that our disgusting content showed differences
in STRTs and memory because it was more arousing than the fear content.
One possibility for these results is that disgust contributed to the overloading
of the encoding process due to the additional resource demands made by
the disgusting content. This explanation is consistent with slower STRTs and
poorer recognition memory. To conclude this, we must assume that there
were no differences in resources allocation for fear and disgust stories. If this
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is true, then the differences in STRTs would reflect a difference in resources
required to encode by the different types of news video. If this is the case,
then one practical implication of our study is that news producers should
avoid visuals in their stories that viewers are likely to find disgusting. How-
ever, it is also possible that more resources were automatically allocated
to encoding fear-eliciting video than disgust-eliciting video. Future research
should examine how these possibilities can be teased apart. For example,
other measures of processing resources, such as heart rate, would inform
the question of whether the emotional video and labeling impact cogni-
tive effort. Other psychophysiological measures, such as skin conductance
(arousal) and facial EMG (valence) would also make our understanding of
emotional video and presentation style of television news richer.

The signal detection analysis showed that participants were more sen-
sitive to the stories that contained fear-eliciting video than those that con-
tained disgust-eliciting video. These results suggest that memory traces were
stronger for the fear stories. Interestingly, fear stories also elicited a more
liberal criterion bias than the disgust stories. Criterion bias reflects a decision
shift in how willing participants were to say they recognized a picture, rather
than an improved ability to remember the picture (Fox, 2004; Shapiro, 1994).
Because disgust stories showed a more conservative criterion than fear, par-
ticipants were more likely to say ‘‘no’’ to disgust items when asked if these
items were seen in the news stories. Our findings indicate that participants
needed to feel more familiar with the disgust items than with the fear items
before concluding that they had previously seen the images. Because deci-
sion instructions did not differ across treatments (also, each participant saw
both fear and disgust stories), it is not clear why participants would shift
their criterion between fear and disgust. Lang et al. (2000) interpreted crite-
rion bias as ‘‘how confident a subject needs to feel about having seen an item
before he or she is willing to say the item was seen before’’ (p. 101). Our
participants showed that they were less confident in their sense of familiarity
to the disgust items, which may be a reflection of the weaker memory trace
they had for those items. This interpretation is consistent with the sensitivity
results.

The only effect of presentation style was the location of the presentation
style cue. The verbal labeling of ‘‘live’’ or ‘‘breaking’’ slowed down STRTs,
suggesting that the label required more resources to process. And because
there was no increase in STRTs for the verbal cues in the traditional presenta-
tion, we can conclude that the STRT increase was due to the verbal referenc-
ing of ‘‘live’’ and ‘‘breaking,’’ and not to the mere verbal labeling the stories.
However, the effect did not translate into better memory. Apparently, the ini-
tial decrease in resources available at encoding for live and breaking stories
did not inhibit the processing for recognition memory, even though alerting
the viewer to live or breaking news appeared to require more resources than
the traditional presentation. Future research should control the presentation
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of audio probes in STRTs in relation to the appearance of graphics that de-
note whether the presentation is live, breaking, or not. Indeed, Lang, Borse,
Wise, and David (2002) detected a cardiac orienting response to a ‘‘deviant’’
news headline on a computer screen. In their study, deviant was defined
as a headline that is ‘‘unexpected or unusual’’ (p. 220). The terms ‘‘live’’ or
‘‘breaking’’ can be thought of in a similar conceptual framework, in that they
signal to the viewer something unusual and important. The research by Lang
et al. (2002) leads us to expect that labeling a news story with a ‘‘live’’ or
‘‘breaking’’ graphic would elicit an orienting response.

The findings in this study support the ability of the LC3MP to predict
and explain the impact of two video message variables on information pro-
cessing. Specifically we found support for the value of discrete emotions
on processing outcomes (Newhagen, 1998). Fear and disgust, both negative
emotions, had different processing demands and outcomes. This distinction
has largely been lacking in the study of information processing of media. Our
findings point to the value of thinking about discrete emotional content when
studying how viewers process television. This approach may also inform
some of the previous research, which found differing results for positive–
negative video effects. Future research should account for, if not specifically
study, the discrete emotion approach to how television is processed.
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