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Abstract

This study replicates and extends the planned risk information seeking
model (PRISM) in the context of impersonal risk by incorporating media use
as an antecedent of risk information seeking intention. Results indicate that
the model applies equally well to Singaporeans’ climate change information
seeking intention as it does in the context of personal health information,
suggesting that the model is generalizable across different risk and cultural
contexts. Findings suggest that media use is an important source of perceived
knowledge and, indirectly, sufficiency threshold, which clarifies the role of
actual information seeking in risk perceptions and future information seeking.

Keywords
risk information seeking, climate change, Singapore, media, information
insufficiency

Generally, people use media to meet hedonic and utilitarian information
needs. The latter engagement speaks to instrumental features of media use,
which relate to information seeking and knowledge acquisition. Such
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instrumental features tend to influence goal-oriented media users more
strongly than experience-oriented users (Sanchez-Franco & Roldan, 2005),
and people who view their media use as serving more instrumental than expe-
riential needs tend to have better knowledge of relevant issues (Kahlor &
Rosenthal, 2009). In the context of risk, people may seek information to learn
about how best to manage or avoid a risk (Witte, 1992, 1994), and it is worth-
while to clarify factors that motivate risk information seeking intention.

Specifically, this study replicates and extends the planned risk information
seeking model (PRISM), which researchers have tested in contexts of both per-
sonal risks (e.g., health information; Kahlor, 2010) and impersonal risks (e.g.,
climate change; Kahlor, 2007; Z. J. Yang & Kahlor, 2013). The PRISM
describes antecedents of information seeking intention, but it does not consider
the role of media use. Although information seeking often involves media use,
the extent to which media use directly predicts information seeking intention is
unclear. As media use can be a source of people’s perceived knowledge and
perceived risk—which, according to the PRISM, predict information seeking
intention—indirect effects may gain prominence. We examine such media-
tional pathways and also consider the direct relationship between media use
and information seeking intention. While a significant direct pathway might
suggest habitual features of information seeking (Ajzen, 1991), significant
indirect pathways may indicate informational fulfillment, affective processes,
or other outcomes of media use. Media use can both satisfy information needs
and heighten alarm, which may have opposing effects on information suffi-
ciency and, consequently, information seeking intention. This model extension
may clarify how the media can affect public perceptions of climate change and
information seeking intentions through different pathways.

Study Context: Climate Change

Since the industrial revolution, human activities have led to higher atmo-
spheric concentrations of carbon dioxide (CO,), and there is scientific con-
sensus that anthropogenic CO, emissions are affecting the global climate
(Oreskes, 2004). Predicted climate effects will vary regionally, with some
areas experiencing heat waves and drought, while other areas will experience
increased precipitation and flooding or rising temperature and sea level
(Intergovernmental Panel on Climate Change [IPCC], 2007). The potential
negative consequences of climate change are significant, and international
organizations have taken steps to mitigate the human causes. Outcomes of
these efforts include the IPCC—a scientific body dedicated to the study of
climate change—and the Kyoto Protocol—an international environmental
treaty to stabilize atmospheric greenhouse gas concentrations.
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Climate Change in Singapore

Climate change poses a clear threat to regions of the world that have limited
natural resources and those that lie near sea level (Ng & Mendelsohn, 2005).
Singapore, a low-lying island city-state, possesses these vulnerabilities. Over
roughly the past two decades, tide gauges around Singapore have shown a 3-mm
annual mean sea level rise (National Climate Change Secretariat [NCCS],
2011). In response to the threat of a potential 59-cm rise in sea level by the end
of the 21st century (IPCC, 2007), the Singapore government has mandated that
new land reclamation projects be at least 2.25 meters (7.4 feet) above the highest
recorded tide (Ministry of the Environment and Water Resources [MEWR],
2013). The Singapore government has considered a variety of strategies that
address flooding, water resource scarcity, disease resurgence, heat stress, effects
on biodiversity, and changes in energy demand (MEWR, 2008). In 2006,
Singapore joined the Kyoto Protocol and extended its ongoing commitment to
address the challenges of climate change (MEWR, 2006).

A recent survey of 1,005 Singaporeans reported general public concern
about climate change and support of individual and government efforts to
mitigate climate change impacts (NCCS, 2012). According to the report, 74%
of Singaporeans express concern about climate change, and 63% believe that
climate change will have severe effects on Singapore. Notably, 58% of
Singaporeans believe that Singapore should take steps to reduce climate
change even if the economic cost of action is high, and 56% believe that it is
mainly individuals’ responsibility to take action on climate change. Fifty per-
cent of Singaporeans said they would like to receive information about cli-
mate change and especially information about its causes, its effects, and steps
individuals can take toward its mitigation (NCCS, 2012). Since Singaporeans
want to know more about climate change, it is worthwhile to explore anteced-
ents of risk information seeking among Singaporeans.

Theoretical Background

As the PRISM was initially guided by the theory of planned behavior (TPB;
Ajzen, 1991) and the risk information seeking and processing model (RISP;
Griffin, Dunwoody, & Neuwirth, 1999), we will discuss each of the models,
followed by our PRISM extension.

Theory of Planned Behavior

If people are to engage in a behavior, they generally have the behavioral intention
and the ability to engage in the behavior. These conditions mark the terminus of
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the TBP (Ajzen, 1985, 1991), which seeks to explain sociopsychological ante-
cedents of behavior. The TPB is an extension of the theory of reasoned action
(Fishbein, 1963; Fishbein & Ajzen, 1975), which views behavioral intention as
the result of attitude toward the behavior and subjective norms.

Attitudes are learned predispositions toward an object that reflect the
degree of like or dislike of the object and guide consistent behaviors related
to the object (Fishbein & Ajzen, 1975; Gross & Niman, 1975). Attitudes can
reflect qualities of a behavior that are instrumental (e.g., usefulness) or expe-
riential (e.g., pleasantness; Ajzen & Driver, 1992). Subjective norms are per-
ceptions of social favor for the behavior that often describe the observation of
others’ behavior and perceived social pressure to engage in the behavior.

The theory of reasoned action assumes that people have volitional control
over behaviors. The TPB extends this model with the addition of perceived
behavioral control as an antecedent of behavioral intention and a correlate of
actual behavioral control. The concept of perceived behavioral control is
similar to Bandura’s (1982) notion of perceived self-efficacy, which refers to
individuals’ assessments of their own capability to perform actions that are
required to handle future situations. Research on intention and behavior can
use the TPB as a good starting point.! The TPB has been integrated into the
area of risk information seeking behaviors, as the next section elaborates.

Risk Information Seeking and Processing Model

The RISP model (Griffin et al., 1999) integrates the TPB concepts of subjec-
tive norms and perceived behavioral control, as well as the concepts of per-
ceived hazard characteristics and affective response, relevant channel beliefs,
and information insufficiency to predict risk information seeking and pro-
cessing. People tend to seek out and systematically process risk information
when they experience social pressure to seek information, perceive that they
have control over seeking and the capacity to process the information, worry
about the risk, have positive beliefs about the information sources, and feel
that they lack judgmental confidence (Griffin et al., 1999; Griffin, Neuwirth,
Giese, & Dunwoody, 2002; Kahlor, Dunwoody, Griffin, & Neuwirth, 2006;
Kahlor, Dunwoody, Griffin, Neuwirth, & Giese, 2003). The model describes
factors that should motivate information processing, and these factors trans-
late equally well as antecedents of information seeking.

One important concept in the RISP model is information insufficiency,
which serves as an assessment point for risk information seeking and pro-
cessing. This concept was derived from the heuristic-systematic model of
information processing (Chaiken, 1980). When people evaluate a message,
their effort to decode its meaning can vary considerably. If the message is
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inconsequential or the recipients are otherwise unmotivated to attend to it
thoroughly, the recipients tend to employ mental shortcuts, or heuristics, to
create meaning. Conversely, when motivation is high, recipients tend to
engage in more effortful, systematic processing of message contents. An
important factor that can influence the depth of information processing is
information sufficiency. Chen and Chaiken (1999) describe a sufficiency
principle of the heuristic-systematic model in which people will engage in
systematic information processing to the extent that they feel sufficiently
confident to pass judgment on an issue. Sufficiency occurs when the level of
perceived knowledge matches the level of desired knowledge, but when per-
ceived knowledge falls short of that level, information insufficiency results.

In addition, Griffin, Dunwoody, and Yang (2013) highlighted that infor-
mational subjective norms could be a possible direct as well as indirect moti-
vator of information seeking and processing, especially for impersonal risks.
The scholars pointed out the need to examine the direct, independent rela-
tionship of subjective norms with information seeking, in addition to their
indirect relationship via information sufficiency.

The RISP model also proposes antecedents of affective response to per-
ceived risks. Negative emotional states in response to risks are reactions to
perceived hazard characteristics. The psychometric paradigm of risk percep-
tion describes basic perceptual factors that guide people’s responses to risks
(Slovic, 1987; Slovic, Finucane, Peters, & MacGregor, 2004). People might
perceive a hazard as posing a threat, which can trigger feelings of fear, anxi-
ety, tension, and cognitive discomfort (Mewborn & Rogers, 1979).
Consequently, people might seek to engage in behaviors that may reduce
those negative emotions. In the RISP model, negative affective response
amplifies feelings of information insufficiency, which in turn, influences
seeking intention. In addition to this indirect effect, affect could also have a
direct effect on information seeking intention (Griffin et al., 2013).

Planned Risk Information Seeking Model

Kahlor (2010) developed the PRISM by expanding the RISP model to include
attitudes, norms, and affective response as direct predictors of seeking inten-
tion, and to evaluate the TPB antecedents of information insufficiency. The
latter consideration assumes that people’s perceived knowledge derives from
past seeking behavior, which may include media use, and should thus share
TPB antecedents with seeking intention. Kahlor tested the PRISM in the con-
text of health information seeking that reflects personal risk, since people
have relatively high involvement in decisions about their own health. With
regard to impersonal risks such as climate change, three studies may provide
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some insight. First, Kahlor et al. (2006) tested the RISP model in the context
of threatened ecosystems, which reflects a highly impersonal risk. They
found that while seeking-related subjective norms were significantly related
to information insufficiency, and norms and insufficiency were significantly
associated with seeking intention, none of the other RISP variables were sig-
nificantly associated with either information insufficiency or seeking inten-
tion. Second, Kahlor (2007) tested an augmented RISP model—which is the
immediate predecessor of the PRISM—in the context of climate change.
Regarding effects of norms, results were similar to those of Kahlor et al.
(2006). However, Kahlor (2007) found that attitude toward seeking, but not
perceived seeking control, was significantly associated with seeking inten-
tion. Recently, Z. J. Yang and Kahlor (2013) further supported the model in
the context of climate change. However, these studies were mostly conducted
in the United States, and their applicability to other cultural contexts such as
Singapore is unclear. Thus, we propose the following research question:

Research Question 1: To what extent does the PRISM generalize to the
Singapore public in the context of climate change?

Media Use in PRISM

In addition to replicating the PRISM in a different context, we will extend the
model to account for media use. According to Slater’s (2007) reinforcing
spirals framework, media use is the result of several factors that may include
demographics, traits, states, social influences, and ideology. Media use, in
turn, affects various cognitive and behavioral outcomes. Therefore, its inclu-
sion in models of risk information seeking can be illuminating. At least one
study has supported this mediational property of media use in the context of
environmental concern (Zhao, 2012).

However, as much as media use can influence cognitive and behavioral
outcomes, it may also be the result of cognitions and behaviors. For example,
information seeking generally involves media use. If information seeking
intention is related to information seeking behavior, then both the RISP
model and the PRISM suggest that media use is a behavioral result of certain
cognitions. In combination, these two properties of media use establish a
series of reinforcing spirals, where media use at an initial time influences
cognitions and behaviors and, consequently, media use at a subsequent time.
Zhao (2009) examined the reinforcing spirals framework in the context of
information seeking about climate change and found that media use influ-
enced perceived knowledge, which subsequently influenced information
seeking both directly and indirectly via environmental concern.
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The key feature of this framework is that it describes media use in relation
to beliefs and attitudes over time; both current and future media use may
reflect current cognitions.? The PRISM depicts attitude toward seeking, seeking-
related subjective norms, and perceived seeking control as antecedents of
seeking intention. We extend the PRISM with the following hypothesis:

Hypothesis 1: (a) Attitude toward seeking, (b) seeking-related subjective
norms, and (c) perceived seeking control will be positively related to
media use.

Consistent with the reinforcing spirals framework, we are also interested
in cognitive outcomes of media use that subsequently affect seeking inten-
tion. We are specifically interested in the effects of media use on knowledge,
perceived risk, and affective response.

Effects of Media Use on Knowledge

If risk information seeking is mainly an instrumental behavior that reduces
information insufficiency, it follows that people seek risk information because
they gain knowledge as a behavioral outcome. Thus, we propose that the util-
ity of information seeking is in the acquisition of knowledge. Kahlor and
Rosenthal (2009) examined antecedents of the complexity and accuracy of
people’s knowledge about climate change, which they measured using quan-
titative content analysis of short text descriptions of global warming. Their
results suggest that people who use a greater variety of media to learn about
climate change have more complex and accurate issue-specific knowledge.
This finding comports somewhat with the intermedia interaction effect,
which posits that using similar media produces diminishing returns on knowl-
edge gain, but using dissimilar media amplifies knowledge gain (Shen &
Eveland, 2010).

In addition to the variety of sources people use for information, the kinds
of sources they use can affect knowledge acquisition. A growing body of
research suggests that people have a better understanding of an issue when
they use sources of information that require more active engagement (e.g.,
newspapers and the Internet) than those whose use is more passive (e.g.,
magazines and television). These studies have examined media-specific
effects on knowledge in such varied domains as politics (Eveland &
Scheufele, 2000; Kwak, 1999), current events (Vincent & Basil, 1997,
J. Yang & Grabe, 2011), health (Ho, 2012; Mueller et al., 2012; Niederdeppe,
Fowler, Goldstein, & Pribble, 2010), and science (Brewer & Ley, 2010).
Zhao (2009) found that use of newspapers and the Internet was positively
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related to perceived knowledge about climate change but that television use
was unrelated.

Media use may influence perceived knowledge and account for the effects
of attitude toward seeking, seeking-related subjective norms, and perceived
seeking control on perceived knowledge, which the PRISM -contains.
Specifically, people gain knowledge not as a direct result of their attitudes,
norms, and perceived control but because attitudes, norms, and perceived
control influence media use, which results in knowledge gain. Such a propo-
sition is consistent with Slater’s (2007) reinforcing spirals framework.

Hypothesis 2: Media use will mediate the relationship between perceived
knowledge and (a) attitude toward seeking, (b) seeking-related subjective
norms, and (c) perceived seeking control.

Effects of Media Use on Perceived Risk and Affective Response

This study also explores how media use may affect risk perception and affec-
tive response. Risk perception is distinct from risk knowledge; however, it
represents an important basis of how people understand risk. In fact, research
suggests that risk perception and the derivative emotional responses to risk
are powerful drivers of behaviors that can reduce negative emotion (Russell,
2003; Witte, 1994), and specifically of risk information seeking intention
(Kahlor, 2010; Z. J. Yang et al., 2011).

Studies have examined the relationship between media use and risk per-
ception across a range of contexts. For example, Slater and Jain (2011) found
an association between media use (e.g., crime and emergency television
shows) and perceptions of alcohol-related risks among adolescents. Other
studies found that the relationship depends on the nature of the topic and how
the media cover it. Ackerson and Viswanath (2010) compared health media
use with risk perceptions related to cancer and Eastern equine encephalitis—
two diseases that differ dramatically in terms of actual health impacts—and
received significant amounts of media coverage where the study was con-
ducted. Results of this study suggest that media use promotes risk perception.
However, the authors note that media coverage of the two diseases was quali-
tatively different, and the perceptions of risk also varied. The authors attri-
bute distorted perceptions of risk for encephalitis to media portrayals of the
disease as novel and unpredictable, in contrast to more routine cancer cover-
age. In the context of nanotechnology risk, Ho, Scheufele, and Corley (2011)
found that science media use—specifically, the amount of attention paid to
science topics in various media—was unrelated to perceived risk when con-
trolling for individual differences. In general, news coverage of nanotechnol-
ogy risk is quite sparse (Friedman & Egolf, 2011), and this may explain the
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lack of a significant relationship in this particular context. In contrast, media
coverage of climate change is fairly common nowadays. Although the topic
of climate change differs in a number of ways from those mentioned above—
the risk is largely perceived as impersonal (Leiserowitz, 2005)—it seems
likely that media coverage of it will also affect risk perceptions, emotions,
and desire to learn more.

Research Question 2: To what extent will media use be related to (a)
perceived risk, (b) negative affect, and (c) seeking intention?

Furthermore, the PRISM depicts perceived risk as an indirect antecedent
and affective response as a direct antecedent of both information insuffi-
ciency and seeking intention. If media use is an important source of perceived
risk and affective response, then it could be an indirect source of information
insufficiency and seeking intention.

Research Question 3: To what extent will perceived risk and negative
affect mediate the relationship between media use and (a) information
insufficiency and (b) seeking intention?

Method

We collected data using a random-digit-dial telephone survey of 902
Singaporeans aged 21 years and older over one week in June 2011, using a
computer-assisted telephone interview facility at a large public university in
Singapore. Given the diversity of languages in Singapore, trained undergrad-
uate students conducted the interviews in English, Mandarin, or Malay.
Interviews lasted approximately 20 minutes. The survey response rate was
35.9% (based on AAPOR Formula 3).

Respondents ranged in age from 21 to 82 years (Mdn. = 40, M =40.59, SD =
14.37). For gender, 52.8% of the sample was female. The majority of the
sample was Chinese (76.4%), followed by Malay (10.4 %), Indian (8.9%),
Other (2.9%), and Eurasian (1.2%). Median educational attainment was
“Diploma” (equivalent to an associate’s degree in the United States), and
median monthly household income was in the range of “S$3,001 to S$4,000.”3

Measures

Except where we note otherwise, we adapted scale items from Kahlor (2010).
Table 1 displays factor loadings, means, standard deviations, skewness, and
kurtosis for the scale items. Factor loadings reflect the measurement model.
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Table I. Summary of Measurement Items.
Factor
Variable (range) loading M SD  Skewness Kurtosis
Attitude toward seeking (0-10)
attl 9l 6.43 2.47 -0.68 0.43
att2 .87 6.41 2.53 -0.78 0.41
att3 .78 6.40 2.51 -0.74 0.37
Seeking-related subjective
norms (1-5)
norml| 8l 297 0.98 -0.03 -0.84
norm?2 .85 2.98 1.01 0.05 -0.84
norm3 .62 3.03 0.98 -0.14 -0.89
Perceived seeking control (1-5)
pscl 73 3.62 0.99 -0.68 -0.32
psc2 .62 3.88 0.88 -1.14 1.46
psc3 .78 3.70 0.88 -0.78 0.25
Affective response (0-10)
aff| .87 6.39 2.51 -0.73 0.32
aff2 8l 5.50 2.60 -0.35 -0.22
aff3 77 5.24 2.62 -0.29 -0.32
Perceived risk (1-5)
risk| 71 3.56 1.03 -0.38 -0.31
risk2 .76 3.32 1.03 -0.17 -0.35
risk3 .76 3.62 1.01 -0.46 -0.19
Media use (1-7)
med| 61 437 1.64 -0.40 -0.33
med2 .58 4.45 1.66 -0.42 -0.54
med3 .63 3.80 1.97 -0.04 -1.20
Information seeking intention
(1-5)
seek| .86 3.60 0.91 -0.81 0.19
seek2 .95 3.55 0.93 -0.78 0.06
seek3 .88 3.49 0.95 -0.63 -0.28

Note: For reference, items appear in this table in the same order as in the Method section.

All our composite measures have Cronbach’s alpha greater than or equal to
.70, indicating good reliabilities (DeVellis, 1991).

Attitude Toward Seeking. Three 11-point items measured respondents’ agree-
ment that seeking information is “valuable,” “beneficial,” and “helpful” (0 =
not at all and 10 = very much; Cronbach’s a.=.91).
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Seeking-Related Subjective Norms. Three five-point Likert-type items measured
respondents’ agreement with the following statements: “People who are close
to you expect you to seek information about climate change,” “Most people
who are important to you think that you should seek information about climate
change,” and “The people you spend most of your time with are likely to seek
information related to climate change” (Cronbach’s a = .77).

Perceived Seeking Control. Three five-point Likert-type items measured
respondents’ agreement with the following statements: “It is easy to find
information about climate change,” “You are not afraid to find information
about climate change,” and “You are able to find information about climate
change effectively” (Cronbach’s o = .75).

Affective Response. Three 11-point scale items asked respondents to indicate
the extent to which climate change makes them feel “worried,” “tense,” and
“anxious” (0 = not at all and 10 = very much; Cronbach’s a. = .89).

Perceived Risk. Three 5-point items from Kellstedt, Zahran, and Vedlitz (2008)
measured respondents’ perceptions of risk related to climate change (1 = no
risk at all and 5 = a lot of risk) using the following questions: “What is the
risk of climate change exerting a significant impact on public health in Sin-
gapore?” “What is the risk of climate change exerting a significant impact on
economic development in Singapore?” and “What is the risk of climate
change exerting a significant impact on the environment in Singapore?”
(Cronbach’s o =.79).

Media Use. Three 7-point items adapted from Brossard and Nisbet (2007)
asked respondents to indicate how much attention they have paid to print,
television, and online news coverage of climate change (1 = very little atten-
tion, 7 = very close attention; Cronbach’s o = .70).

Information Insufficiency. Information insufficiency reflects two concepts: per-
ceived knowledge (M = 51.11, SD = 20.85) and sufficiency threshold (M =
66.76, SD = 20.54). The measurement of perceived knowledge asked
respondents,

Rate your perceived knowledge about climate change on a scale of 0 to 100,
where zero means knowing nothing and 100 means knowing everything you

could possibly know about this topic.

The measurement of sufficiency threshold asked respondents,
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Think of that same scale again. This time, we would like you to estimate how
much knowledge you would need in order to achieve a comfortable
understanding of climate change. You might feel you need the same, more, or
possibly even less information about this topic. Using a scale of zero to 100,
how much information would be sufficient for you?

Consistent with prior research, we use the regressed change approach to
compute information insufficiency (e.g., Griffin, Neuwirth, Dunwoody, &
Giese, 2004; Hovick, Freimuth, Johnson-Turbes, & Chervin, 2011; Z. J. Yang
et al., 2010). When information insufficiency is endogenous, the regression
of sufficiency threshold first on perceived knowledge results in residual vari-
ance that corresponds with information insufficiency. Second, predictors of
interest are added to the model and their paths to sufficiency threshold
approximate their relationship with information insufficiency. When infor-
mation insufficiency is exogenous, the dependent variable (e.g., seeking
intention) is regressed first on perceived knowledge. When the residual vari-
ance is then regressed on sufficiency threshold, the path is approximately
equivalent to the regression of seeking intention on information insufficiency.
These analyses are a special case of the analysis of partial variance that Cohen
and Cohen (1983) describe. However, in either analysis, if there is a moder-
ate-to-strong correlation between perceived knowledge and any additional
predictor variables, the effects of multicollinearity bias the results unaccept-
ably (Rosenthal, 2013). In our analyses, the average zero-order correlation
between perceived knowledge and other predictors of sufficiency threshold
was .23. Rosenthal (2013) suggests that this degree of multicollinearity may
be tolerable.

Information Seeking Intention. Three five-point Likert-type items measured
respondents’ agreement with the following statements: “You plan to seek
more information about climate change in the future,” “You intend to find out
more about climate change,” and “In the future, you will try to seek as much
information as you can about climate change” (Cronbach’s a. = .92).

Analytical Approach

We imputed missing values in the data using expectation-maximization
(EM).* Using maximum likelihood estimator in Mplus Version 6.11, we eval-
uated the paths and statistical fit of the measurement model, followed by the
full structural model. We tested for indirect effects using the default delta
method and 1,000 bootstrap samples in Mplus. The model input was raw
data, which included age, gender, education, and income as control variables
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in the structural model. We requested in the model output a Lagrange multi-
plier test to indicate additional paths that would reduce chi-square signifi-
cantly at one degree of freedom, and we added theoretically consistent
modifications. We determined good model fit per Hu and Bentler’s (1999)
recommended joint criteria of root mean square error of approximation close
to or less than .06, and comparative fit index and Tucker—Lewis index close
to or greater than .95. For the chi-square value, the p value has to be more
than .05 for the model to be considered a good fit (Barrett, 2007), and the
normed chi-square value should lie between 1 and 5 (Wheaton, Muthen,
Alwin, & Summers, 1977).

Results

The measurement model, which freely estimated paths among latent factors,
had good fit. Based on modification index recommendations and theoretical
considerations, we allowed three error terms to covary, which improved fit
(Table 2). Error covariances occurred between items within factors (i.e., there
was no cross-loading). All factor loadings of the measurement model
exceeded .5, and most exceeded .7 (Table 1). Graphical representations of the
structural model exclude the measurement portion for visual simplicity. The
PRISM replication had good fit, and the extended PRISM had very good fit
(Table 2). All models had significant chi-square values. However, as the sam-
ple size of our study is considerably large (N = 894), it is within expectation
that chi-square would be significant (Bentler & Bonett, 1980; Kline, 2005).

Replicated PRISM

We tested the hypotheses with reference to the extended PRISM. However,
we compare the results of the replicated PRISM (Figure 1) with those of
Kahlor’s (2010) PRISM to address Research Question 1. Except where noted,
the relationships of the replicated PRISM match in direction those of Kahlor’s
PRISM.

First, attitude toward information seeking (B = .33, p < .001), seeking-
related subjective norms (B = .24, p <.001), and perceived seeking control (f =
.17, p <.001) were associated with seeking intention. Second, attitude toward
information seeking (B = .23, p <.001), seeking-related subjective norms (
= .15, p <.001), and perceived seeking control (B = .21, p <.001) were sig-
nificantly associated with perceived knowledge. Third, perceived risk was
significantly related to negative affect (f = .42, p <.001). Finally, negative
affect was significantly associated with sufficiency threshold (f = .13, p <
.01) and seeking intention (B = .20, p <.001). The model explained 41.0% of
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Table 2. Measurement and Structural Model Fitness.

RMSEA

Model x2 df x2ldf CFl TLI (p close)

Measurement 405.13 168 241 97 97 .04 (1.00)

Modified 296.07 165 1.79 .99 .98 .03 (1.00)
measurement

PRISM 614.15 201 3.06 .96 .94 .05 (.77)

Extended PRISM 584.95 260 2.25 97 .96 .04 (1.00)

Note: df = degrees of freedom; CFl = comparative fit index; TLI = Tucker—Lewis index;
RMSEA = root mean square error of approximation; PRISM = planned risk information

seeking model.
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Figure 1. Replicated PRISM, paths with standardized estimates.

Note: Dotted lines denote nonsignificant paths. Explained variance includes effects of control
variables, which are not displayed.

*p < .05. ¥p < .0l. *p < .001.

the variance in seeking intention. Notably, attitude toward seeking, seeking-
related subjective norms, and perceived seeking control were not related to
sufficiency threshold, while they were significant positive predictors in
Kahlor’s PRISM.

Extended PRISM

First, attitudes toward information seeking (B = .58, p <.001), seeking-related
subjective norms (f = .17, p <.001), and perceived seeking control ( = .16,
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p <.001) were positively associated with media use, supporting Hypotheses
la, 1b, and 1c. Second, the relationship between attitude toward seeking and
perceived knowledge (B = .23, p <.001) diminished to nonsignificance ( =
.02, p > .05) when controlling for media use, but attitude toward seeking had
a significant indirect effect on perceived knowledge via media use (B = .21,
p <.001), which suggests complete mediation in support of Hypothesis 2a.
Third, the relationship between seeking-related subjective norms and per-
ceived knowledge (B = .15, p < .001) diminished (§ = .09, p < .05) when
controlling for media use, and seeking-related subjective norms had a signifi-
cant indirect effect on perceived knowledge via media use (B = .06, p <.05),
which suggests partial mediation in support of Hypothesis 2b. Fourth, the
relationship between perceived seeking control and perceived knowledge (B =
.21, p <.001) diminished (f = .15, p <.001) when controlling for media use,
and perceived seeking control had a significant indirect effect on perceived
knowledge via media use (B = .06, p <.05), which suggests partial mediation
in support of Hypothesis 2c.

To answer Research Question 3, media use was positively associated with
perceived risk (B = .34, p < .001) and negative affective response (f = .68,
p <.001). However, media use was not associated with seeking intention.

With regard to Research Question 4, media use was indirectly associated
with sufficiency threshold via affective response (B = .09, p < .05) and via
affective response through perceived risk (B = .01, p < .05). Finally, media
use was indirectly associated with seeking intention via affective response (p =
.13, p <.01) and through perceived risk (f = .01, p < .05). Figure 2 summa-
rizes these results.

Discussion

Our findings comport well with previous research of risk information seeking
(e.g., Griffin et al., 2008; Kahlor, 2007, 2010; Z. J. Yang et al., 2010), and
several novel hypotheses demonstrate useful additions to the RISP model and
PRISM. Consistent with previous models, we found that attitudes toward
seeking, seeking-related subjective norms, and perceived seeking control
were associated with seeking intention. In contrast to the original PRISM
study (Kahlor, 2010), our study found that the three TPB variables were not
significantly associated with information insufficiency. However, a more
recent application of the theory to the context of climate change (Z. J. Yang
& Kahlor, 2013) also did not find a significant relationship between most of
the TPB variables and information insufficiency (only attitude toward seek-
ing was positively related). Thus, in the context of climate change, subjective
norms and perceived control may be truly unrelated. Second, we found that
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negative affect was positively associated with both information insufficiency
and seeking intention and that information insufficiency was positively asso-
ciated with seeking intention. These findings point to the value of the PRISM
as a theoretical framework for examining how perceived climate change risk
affects people’s cognitions and behavioral intentions, and demonstrate the
applicability of the model to Singapore.

An important contribution of the present study is that we extended the
PRISM by examining the role of media use as a direct and indirect predictor
of seeking intention. First, we proposed that media use would affect percep-
tions of risk, affective response, and seeking intention. The results suggest
that media use can be a valuable model addition. Most notably, media use
was more strongly associated with negative affective response to climate
change than was perceived risk. We explain this finding with two related
lines of research. First, personal risks are generally more visceral than are
impersonal risks (Bronfman & Cifuentes, 2003), and the risk of climate
change is highly impersonal: People tend to perceive risks to distant people
and places but not direct personal threats (Leiserowitz, 2005, 2006). Thus,
perception of climate change risk should not yield as strong an emotional
response as would perception of a more personal risk. This interpretation fits
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within the impersonal impact hypothesis, which suggests that media expo-
sure affects perceptions of impersonal, society-wide risks but not perceptions
of personal risks (Tyler & Cook, 1984). However, a plausible explanation
suggests the opposite causal order: People who are worried about climate
change might pay more attention to climate change news in the media (Zhao,
2009). These explanations are likely not mutually exclusive. Future research
might seek to parse out their relative effects and reciprocity.

Another feature of media use in the current study is its reflection of atti-
tudes, norms, and perceived control in a pattern similar to that of seeking
intention. On the surface, this finding suggests that media use and seeking
intention are two sides of the same coin, and lends support to Ajzen’s (1991)
assertion that past behavior simply creates a ceiling effect in behavioral mod-
els. However, we did not find a significant direct path linking media use to
seeking intention. Rather, several other model variables—namely, perceived
risk, affective response, perceived knowledge, and information insuffi-
ciency—wholly mediate their association, whose zero-order correlation was
significant (from the measurement model; » = .37, p <.001). This mediation
points to the instrumental features of risk information seeking: Media use
shapes feelings of worry, tension, and anxiety in response to climate change,
and future seeking can resolve those feelings. This is analogous to the
extended parallel process model (Witte, 1994), often applicable to imper-
sonal health risks, in which fearful people would attend to information about
a fear-inducing risk if they feel that they can do something about the risk, thus
lowering their state of fear. Otherwise, without a sense of efficacy, people
would avoid further information about the risk. Given that people’s own
actions may or may not be perceived as efficacious for mitigating an imper-
sonal risk such as climate change, trust in managing agencies may substitute
for that sense of personal efficacy. Future studies may explore how percep-
tions of other stakeholders such as government and industry may influence
risk perceptions and risk information seeking.

We situated this portion of our analysis within the reinforcing spirals
framework, which suggests that cognitions and behaviors influence subse-
quent media use, which influences subsequent cognitions and behaviors
(Slater, 2007). A proper test of this framework would require cognitions and
behaviors to be temporally separate from media use. However, our measure-
ment of attitude toward seeking, seeking-related subjective norms, and per-
ceived seeking control—which we describe as cognitive antecedents of media
use—were not temporally distinct from our measurement of media use. Both
measurements reflect ongoing, as opposed to past or future, processes. From a
theoretical standpoint, we would have been equally justified in evaluating
media use as a predictor of attitude toward seeking, perceived seeking control,
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and seeking-related subjective norms. However, such a structural arrangement
would not have allowed us to test to what extent media use accounts for the
relationship between the TPB variables and perceived knowledge. Thus, this
study did not adequately test the reinforcing spirals framework. An adequate
test would require a longitudinal survey design that teases out the temporal
dimension. In this regard, our study was limited.

Another noteworthy set of findings relates to the direct effects of attitude
toward seeking, seeking-related subjective norms, and perceived seeking
control on seeking intention. Our findings are consistent with Griffin et al.’s
(2013) recent proposition that factors such as subjective norms can have
direct impacts on seeking intention above and beyond the indirect effects
stated in the RISP model. In addition, our findings show that seeking-related
subjective norms have a stronger direct relationship with seeking intention
than does sufficiency threshold, which is consistent with Griffin et al.’s argu-
ment that seeking-related subjective norms are stronger motivators of seek-
ing intention when evaluated in the context of impersonal risk, while
information insufficiency plays a stronger role in motivating seeking inten-
tion when the context relates to personal risks. These findings suggest that the
direct effects of attitude toward seeking, seeking-related subjective norms,
and perceived seeking control on seeking intention are important factors in
the PRISM that may generalize to a variety of risks.

In general, our cross-sectional data imposed limitations as they did not
permit us to establish causal ordering among the variables. Although our
model describes the variance of endogenous variables as dependent on the
variance of exogenous variables, we would likely find significant relation-
ships if the paths were reversed or if we made a more drastic model respecifi-
cation. As Griffin et al. (2013) note, although the PRISM model assumes that
people with higher perceived seeking control will acquire more knowledge,
this relationship may be reversed, in which current knowledge may further
enhance individuals’ information seeking capacity, and thus enable future
seeking. This line of argument is consistent with other established theories
such as the knowledge gap model (Tichenor, Donohue, & Olien, 1970) which
indicates that knowledge enhances people’s ability to gather new knowledge.
Nevertheless, the RISP model assumes a cyclical process (e.g., past seeking
and processing affect current knowledge, risk perceptions, and the like) but
does not depict it explicitly (Griffin et al., 2013).

Next, we have three limitations related to our TPB measurements. First,
our measurement of attitude toward seeking did not clearly reference the self,
and so respondents may have based their responses on a perceived generic
attitudes and beliefs. For example, believing that seeking information about
climate change is helpful might reflect the belief that it is helpful to society
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and not necessarily that it is helpful to the self. Second, our TPB variables did
not specify a time frame for engaging in the behavior. For example, the study
design would have been improved had we asked for respondents to agree
with the statement that “the people you spend time with are likely to seek
information about climate change in the next month.” Third, our study did
not attempt to tap into the behavioral beliefs that underlie the TPB variables.
In its divergence from the RISP model, the PRISM excluded relevant channel
beliefs. However, it is useful to understand how people’s beliefs about rele-
vant information channels may influence their attitudes toward seeking.
Future research may parse out additional behavioral beliefs that form the
foundation of the TPB component of the PRISM.

A related limitation was that the survey could not measure actual seeking
behavior but used intention as a proxy of actual behavior. The benefit of
studying antecedents of seeking intention is that it gives some indication of
actual seeking behavior. In general, the connection between intention and
actual behavior is consistently positive, but intention does not always bear
accurately on behavior (Gollwitzer, Sheeran, Michalski, & Seifert, 2009;
Gross & Niman, 1975). However, numerous studies of intention and behavior
report, on average, a moderately strong association (e.g., Armitage & Conner,
2001; Webb & Sheeran, 2006), and the relationship between intention and
behavior is generally stronger for behaviors over which people perceive hav-
ing volition (Ajzen, 1991). To gauge whether people felt like they had control
over the relevant behavior, we ran one-sample ¢ tests on the three items that
measured perceived seeking control. The means for all three items were sig-
nificantly higher than the middle value (p < .001 for all three tests), which
suggests that our sample perceived having volition over seeking information
about climate change.

Future research might also examine the trait and statelike features of affec-
tive response as they predict seeking intention. The significant association
between media use and affective response suggests that media messages
related to climate change influence affective states. Although risk informa-
tion seeking can reflect such personality traits as openness to experience,
need for cognition, and desire for control (Rosenthal, 2011), use of news
media is largely unrelated to neuroticism (Shim & Paul, 2007). Negative
affect related to such traits as neuroticism can confound the association
between affective response and seeking intention, and additional research can
address the extent of this process.

Our results suggest some practical implications. Climate change commu-
nication strategies should not focus entirely on building knowledge. Instead,
they should make the personal threat of climate change salient. Such salience
can promote climate change information seeking. Our findings show that risk



Ho et al. 289

perception and emotions can be powerful driving forces of seeking intention.
If seeking intention translates to actual seeking, then the outcome will be
knowledge gain. Our results suggest that media use is an important anteced-
ent of perceived knowledge about climate change. Communication strate-
gists might also seek to emphasize the importance of learning from multiple
information sources rather than relying on the potentially limited knowledge
of a social circle. Messages from multiple, integrated media sources can pro-
vide valuable structure for building knowledge. Finally, accessible and user-
friendly presentations of climate change information can make its
interpretation a simpler task and improve perceptions of seeking control,
which can have positive effects on knowledge gain.

In conclusion, this study presents an extended PRISM, which makes sig-
nificant theoretical contributions to how researchers can examine climate
change risk information seeking. This study differs from many previous anal-
yses of risk information seeking by considering multiple pathways through
which risk-related media use influences risk information seeking intention.
Specifically, results suggest that media are an important source of climate
change risk perceptions and relevant emotions. Media are also an important
source of knowledge. In some ways, these pathways may compete, and in
other ways they may have synergistic effects. Future research can distinguish
additional factors that may mediate or moderate the relationship between
media use and seeking intention. Finally, we have shown that the extended
PRISM is applicable to the context of climate change in Singapore. Additional
work should test the applicability of the extended PRISM in other sociocul-
tural contexts.
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Notes

1. To be clear, the current study examines intention and not actual behavior. We
provide justification for this approach and discuss its conceptual shortcomings
in the limitations section at the end of this article.
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2. Arguably, cognitions and behaviors can reflect both current and past media use.
However, such relationships are not easily integrated into the PRISM, which is
largely interested in future media use.

3. According to census figures from the Singapore Department of Statistics (2012),
the ethnic breakdown in Singapore is 74.1% Chinese, 13.4% Malays, 9.2%
Indians, and 3.3% others. The median monthly household income in Singapore
is $5,264, the median age is 38.0 years, and 50.7% of the population is female.
With the exception of household income, the current sample closely resembles
the population.

4. We handled missing data in two steps. First, we excluded from analysis eight
respondents who failed to answer at least 30% of the items, yielding a final
sample size of 894. Second, we conducted missing value analysis in SPSS.
Missingness on 24 items of interest ranged from 0% to 4.4%. Little’s missing
completely at random (MCAR) test returned a significant estimate (p < .001),
which suggests data are not MCAR. It is a difficult task to determine whether the
data are missing not at random (MNAR). However, we can assume missingness
is MNAR and impute missing values using EM. The EM algorithm employs
maximum likelihood estimation in multiple iterations to impute missing values.
At least two studies support EM estimation when data are MNAR. Graham,
Hofer, and MacKinnon (1996) demonstrated that the EM algorithm performs
equally well when data are either MCAR or MNAR with up to 12% missingness.
Collins, Schafer, and Kam (2001) recommend including ancillary variables in
the EM model, which they found reduces bias of MNAR data to an acceptable
level.
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