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Abstract 
This commentary suggests that Naomi Klein’s influential book This changes everything: Capitalism vs. the climate, im-
plicitly points to the influence of media institutions on societal response to the crisis, yet does not analyze them explic-
itly. Communication scholars could help fill that gap. Conversely however, Klein’s work suggests productive avenues for 
media researchers to explore, including a fresh take on the relationship between climate crisis, communication and 
capitalism as a system, and the potential for alternative media to challenge dominant cultural narratives. 

Keywords 
alternative media; capitalism; climate crisis and media; journalism; media reform 

Issue 
This commentary is part of a regular issue of Media and Communication, edited by Professor Bradley Greenberg (Michi-
gan State University, USA) and Professor Elisabeth Klaus (University of Salzburg, Austria). 

© 2015 by the author; licensee Cogitatio (Lisbon, Portugal). This article is licensed under a Creative Commons Attribu-
tion 4.0 International License (CC BY). 

 

1. Introduction 

The surging tide of climate crisis is sweeping media 
studies towards new ethical and intellectual impera-
tives. Most obviously, it forces us to consider how to 
reduce our own carbon footprint. Even if academic 
tourism makes only a tiny contribution to greenhouse 
gas emissions, and granted the undoubted value of 
face-to-face meetings, we could demonstrate ethical 
leadership by modelling new modes of collaboration, 
including greener and less frequent conferences, and 
payment of carbon offsets—not the corporate-
sponsored greenwashing programs, but personal en-
gagement and donations to civil society organizations 
campaigning for effective climate policy.  

Climate crisis urges communication scholars to re-
flect upon their own conceptual tools and research 
agendas. Climate crisis can be incorporated into 
longstanding concerns in critical media studies with 
power, inequality, representation and ideology. Critical 
social science in general has introduced new concepts, 
such as “productivism” as a form of oppression parallel 
to and overlapping with racism, sexism, and capitalism.  

2. Klein’s Themes 

Given expanding attention to climate crisis in a range of 
disciplines, Naomi Klein’s book This changes everything: 
Capitalism vs. the climate (2014) deserves more consid-
eration than it has received so far from critical commu-
nication scholars. Encyclopedic in scope, and based on 
several years of team-based research, This changes eve-
rything: Capitalism vs. the climate resists easy summary, 
but relevant themes include these: as an ontological 
threat to civilization, global climate change forces a re-
thinking and retooling of human institutions and practic-
es. Neither geoengineering technology, benevolent bil-
lionaires, nor market forces, are probable saviours. To 
the contrary—free market fundamentalism and capital-
ist globalization have helped create the crisis, partly 
through free trade agreements that trump and under-
mine governments’ willingness and ability to enact pro-
climate policies. Indeed, Klein traces the crisis’s origins 
to the coal-fuelled emergence of industrial capitalism in 
Britain, inextricably intertwined with colonialism, slavery 
and racism. Thus, attitudes to climate change are a ba-
rometer of other political values; the Right is correct that 
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taking it seriously requires a positive role for govern-
ment, a strengthened public sector, and collective ac-
tion—which is precisely why the Right prefers not to 
take climate change seriously! The dominant cultural 
narratives of perpetual growth and human domination 
of nature are also part of the problem, as is the complici-
ty of many mainstream environmental groups with ne-
oliberalism and the fossil fuel industry.  

But there are sources of hope and renewal. Fossil-
fuelled capitalism has always generated “sacrifice zones” 
and exploitable or expendable people, comprising a kind 
of global apartheid stratified along class, gender and ge-
ographic as well as racial lines. But as extreme energy 
extraction encroaches upon previously privileged en-
claves in the global North, new alliances, resistances, 
and political possibilities emerge, including growing sup-
port for the determination of indigenous people to de-
fend their lands. Other positive assets include the rapidly 
developing technological feasibility of renewable energy; 
a repertoire of workable policies, some already mod-
elled, to rein in climate change and to pay the global 
North’s climate debt to the South; and the reclaimed 
memory of past social movements (notably slavery abo-
litionists) that overcame overwhelming odds. 

3. Media as an Underdeveloped Theme? 

What about media and communication? Periodically, 
Klein notes omissions in corporate media reportage, such 
as grassroots victories against fossil fuel industries, or the 
impact of oil spills on the life-cycle of plants and animals. 
More important, media—from Hollywood blockbusters 
and reality TV to the daily press—collude with other ideo-
logies and interests in shaping dominant narratives—the 
veneration of profit, denigration of collective action, a po-
litically debilitating belief that humanity is selfish and 
greedy (p. 461), and depictions of a dystopic future with a 
few big corporate winners and many locked-out losers (p. 
59). While the analysis throughout emphasizes the politi-
cal significance of cultural narratives, however, the institu-
tions that circulate them remain largely unexamined.  

Critical communication scholars could help write that 
arguably “missing” chapter, focussing on the imbrication 
of communication policies, practices and structures with 
climate change and sustainability. There is already an ex-
tensive literature on journalism and climate change, par-
ticularly environmental deficits of news coverage—the 
unwarranted attention to climate deniers in earlier days, 
episodic rather than sustained attention, little focus on 
solutions, a narrow focus on official politics, an overrid-
ing disconnect “between the media’s representations of 
climate change and the politics and policies needed to 
effect meaningful change” (Cottle, 2009).  

Beyond journalism coverage, an emerging critical 
theme is the environmental damage from information 
and communication technology industries themselves. 
Largely under the radar screen by contrast with compara-

ble emissions from transport industries, these include 
built-in obsolescence of digital gadgets, and the dumping 
of toxic materials in the global South, driven by the market-
ing and surveillance needs of business—but also by techno-
fetishism in popular culture (Maxwell & Miller, 2012).  

Adjacent to media studies, students of popular and 
political culture could explore the cultural implications of 
the increasingly brutal scramble for diminishing energy 
resources, the unevenly distributed consequences of 
global warming, the refusal of capital rooted in the glob-
al North to pay its climate debt. Given the tendency of 
cultural studies to privilege epistemology over ontology, 
there is a risk of overemphasizing the “discursive” con-
struction of crisis, at the expense of exploring cultural 
implications of the very material processes of ecological 
degradation. Still, there is a need for more research on 
how the framing of energy politics and environmental 
crisis, in journalism, media and other cultural forms, in-
fluence the potential for popular political action. Moreo-
ver, parallel to political scientists researching global 
warming’s impact on political instability, cultural re-
searchers could consider whether climate crisis is contrib-
uting to the apparent decline of universalism, the retreat 
to “tribal” identities, an upsurge in nihilistic and fascistic 
movements, from ISIS to European and American anti-
immigrant xenophobia—but also the emergence of new 
forms of transnational resistance and solidarity.  

4. Potential Contribution to Communication Studies 

While critical communication scholarship could expand 
Klein’s book, her work conversely suggests themes that 
could enrich the communication field. Klein’s identifica-
tion of capitalism as an object of analysis in connection 
with climate catastrophe provides a new lens for consid-
ering the capitalism-communication nexus. To be sure, 
controversy surrounds the target of Klein’s critique: is it 
capitalism as such, or particular manifestations of it? 
Liberal commentators have undertaken a recuperative 
operation, interpreting her as a critic of neoliberalism ra-
ther than a full-blooded anti-capitalist, which in their 
view would put her beyond the pale of legitimate de-
bate (Foster, 2015). Her book can be read either way. 
Her analysis of the connection between coal, industrial-
ism, colonialism, slavery and racism, suggests a system-
level critique. Elsewhere in the book, however, the “en-
emy” receives more qualifiers—unfettered, contempo-
rary, hyper-globalized, or deregulated capitalism, or 
market fundamentalism, or the growth ethic, or “the 
rules of capitalism as they are currently constructed” (p. 
88)—as distinct from capitalism per se. 

Fair enough. Hers is a work of intensely researched 
journalism, not of social theory as such. Arguably, the 
ambiguity is productive. It opens the tent to progressives 
of various hues, while still naming and foregrounding 
capitalism—not simply industrial pollution, fossil fuels, 
or consumerism—as a system requiring analysis and 
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fundamental change. 
Interestingly, a similar trend is observable in the crit-

ical political economy of media. Of course, ownership, 
control, revenues and the subordination of media organ-
izations to corporate imperatives, are longstanding 
themes in the political economy research. Implications 
include loss of diversity as editorial resources are ration-
alized within corporate empires; disinvestment in seri-
ous journalism as media are increasingly owned by con-
glomerates seeking short-term profits; the inability of 
volunteer-driven online journalism to fill the gap; and 
the eroding separation between marketing and news 
(McChesney & Nichols, 2010). As a leading media reform 
advocate and journalism scholar, McChesney (2013, 
2014) has expanded his critique to the governing logics 
of capitalism, as a force that constrains the democratic 
potential of the Internet, the press, and indeed, the 
space for media reform through the state. Even further, 
Almiron (2010) sees a qualitative leap in the integration 
of news media with contemporary capitalism; as finance 
capital comes to dominate the industrial sphere, corpo-
rate media prioritize financial information and services 
at the expense of journalism, and become speculative 
actors themselves, desperate to increase profits and 
revenues (Boyd-Barrett, 2011).  

A new prism is thus suggested for research: the tri-
angular relationship between capitalism, communication 
and climate crisis. Most obviously, capital logic fuels 
hegemonic media’s need to attract profitable upscale 
audiences, media’s imbrication with the growth of the 
urban middle class in global capitalism’s “emerging 
economies” like India and China, and media’s sustained 
effort to colonize popular imagination with consumerist 
lifestyles. Journalism suborned by such imperatives will 
inevitably be muted on an issue that implicitly evokes 
the need for collective action beyond market con-
straints, consumerism and property rights. Advertising 
helps to create “a set of cultural conditions that makes 
us less inclined to deal with climate change”, so that “a 
media and telecommunications industry fuelled by ad-
vertising and profit maximisation is, at the moment, part 
of the problem rather than part of the solution” (Boyce 
& Lewis, 2009, pp. 8-9). And yet…significant portions of 
audiences care about environmental issues, and occa-
sionally the process of global warming erupts with news-
worthy impact. Researchers could further explore how 
hegemonic media handle this potential contradiction.  

Klein’s critique, however, doesn’t simply return us to 
the “radical functionalism” (Curran, 2002, pp. 137-139) of 
1970s western Marxist views of media and state as irre-
deemably locked into the reproduction of capitalism. Nor 
does it nestle in the fuzzy terrain of green lifestyles or de-
racinated consensus-building. Her sharpest critiques tar-
get “extreme energy extraction” and the fossil fuel indus-
tries as in effect an enemy of humanity—a perspective 
shared with American environmental writer Bill McKibben 
and his 350.org, on whose board Klein serves. Her book 

explores the irruption of “Blockadia”, community-based 
popular resistance to extreme energy around the world. 
Her incendiary call for militant agency presages the possi-
bilities of radical transformation, and resonates richly with 
existing research and activism. It gives an additional mo-
tive, beyond redressing the injustices of colonialism, for 
supportive engagement with indigenous cultures and 
rights, since “…Indigenous rights—if aggressively backed 
by court challenges, direct action, and mass movements 
demanding that they be respected—may now represent 
the most powerful barriers protecting all of us from a fu-
ture of climate chaos” (p. 380). Klein’s work suggests an 
agenda of exploring and exposing the tentacles of the fos-
sil fuel industries in particular, into the political, cultural 
and media fields. Previous research on the social determi-
nants of news agendas suggests the potential mecha-
nisms of power, including interlocking corporate boards, 
revenue flows, industry-funded think tanks, political cam-
paign donations, sponsorship of plush journalism semi-
nars and editorial segments, well-oiled legal teams, the 
regime of objectivity and other aspects of conventional 
journalism culture, and much else (e.g. Hackett & Zhao, 
1998; Shoemaker & Reese, 1996). 

5. Changing the Media Field Too 

Yet Klein’s implicit evocation of the media’s role in shap-
ing political imagination and cultural narratives, and her 
explicit celebration of hope and resistance, also suggest 
the importance and potential for transformation in the 
media field. The media field is structured in dominance, 
but not without contradictions, even in the era of ne-
oliberal financialization. What are the prospects within 
hegemonic news organizations for better practices and 
frames, more conducive to forming, engaging and mobi-
lizing resistant publics? The crusading climate journalism 
of the not-for-profit Guardian, with its international 
online readership, offers one inspiring model, albeit one 
that requires cross-subsidization from related corpora-
tions. What about emergent paradigms, whole new ways 
of reporting the world? Does “civic” (or “public”) journal-
ism, a movement that flourished in the US in the 1990s, or 
peace journalism, attracting interest in conflict-ridden so-
cieties of the global South, offer valuable techniques and 
experience for more effective climate journalism?   

Probably they do, but the exigencies of market-
driven media, the 24-hour news cycle, conventional 
news values and practices, and the structural ties to fi-
nancial capital, are hardly conducive to climate journal-
ism that both requires extended research and challenges 
the culture of consumerism. While there are some excel-
lent blogs and websites, the growing army of precarious-
ly employed freelance journalists, scrambling for scraps 
from the table of media empires, cannot be expected to 
fill the gap. Both the content of Klein’s book, and its 
form as itself a species of long-form journalism—one 
that entailed several years of collaborative research, 
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twinned with a forthcoming video documentary pro-
duced by her partner Avi Lewis—, indicate the im-
portance of genres of reality-oriented narrative beyond 
the daily headlines of hegemonic media.   

At least two paths are open. Structural reform of the 
political communication system, particularly to ensure 
the financing of public interest journalism that is inde-
pendent of capital logic, and especially the extractive 
energy sector, is one (McChesney & Nichols, 2010). The 
other is to strengthen “alternative” media already oper-
ating alongside, outside and sometimes against hege-
monic media, typically in the online environment (whose 
own class, gender and geo-cultural biases, however, 
should not be ignored). Alternative media have tradi-
tions that resonate with progressive and just climate 
politics. Some of these characteristics are vulnerable to 
co-optation; participatory production processes, for ex-
ample, can be exploited as “user generated content” for 
hegemonic media. Other aspects with hardier opposi-
tional potential include productive relationships with lo-
cal communities and/or social movements; a positive 
orientation to social change, advocacy journalism, and 
popular political engagement; and counter-hegemonic 
or “critical” content (Atton & Hamilton, 2008; Downing, 
Ford, Gil, & Stein, 2001; Fuchs, 2010).  

6. Conclusion 

Naomi Klein has outlined an ontological crisis that re-
quires progressive communication scholars and journal-
ists to take sides, between extractive capitalism and so-
cietal well-being. If successful challenges to extractive 
capitalism require deeper democracy, as Klein argues, 
there is an overlapping agenda between democratic 
media reformers, alternative media, and the emerging 
global climate justice movement. 
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Abstract 
This study extends existing research on Facebook’s impact on users’ life satisfaction. The results from two surveys of 
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Facebook use to lower self-reported levels of happiness. In particular, respondents’ interactions with photos and videos 
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1. Introduction 

Over recent years, the number of studies examining 
various facets of the Internet and its impacts has con-
tinually increased. Much of that growing research fo-
cuses on social networking and information sharing. Ex-
isting scholarship about online communication ranges 
from descriptive examinations of use (Attrill & Jalil, 
2011; Hwang, 2011; Quan-Haase & Young, 2010; 
Valkenburg & Peter, 2011) to specific content analysis 
of participant contributions (Ellison, Steinfield, & Lam-
pe, 2011; Nosko, Wood, & Molema, 2010) and experi-
mental tests of influence (Antheunis, Valkenburg, & Pe-
ter, 2010; Kross et al., 2013).  

While much of the existing research regarding 
online communication looks generally at different 
types of content and the impact of various online func-
tions, there is particular interest in the specific impact 
and influence of Facebook, a widely used social net-
working application (Cheung, Chiu, & Lee, 2011). Face-
book has attracted several hundred million users 

worldwide (Who Uses Facebook, 2012) and young peo-
ple comprise the largest percentage of participants in 
the Facebook world (Engagement Analytics, 2012). 
Studies focusing on Facebook as a social medium in-
clude examinations of website content (Hum et al., 
2011), the types and amounts of self-disclosure users 
provide (Nosko et al., 2010), motivations for using Fa-
cebook (Baek, Holton, Harp, & Yaschur, 2011; Cheung 
et al., 2011; Nadkarni & Hofmann, 2011; Pempek, Yer-
molayeva, & Colvert, 2009; Quan-Haase & Young, 
2010; Tosun, 2012) and the impact of personality on 
Facebook use (Muscanell & Guadango, 2012; Nadkarni 
& Hofnann, 2011; Ryan & Xenos, 2011; Sukes, Williams, 
& Wise, 2012). In addition, scholars have created ty-
pologies of media uses and gratifications emphasizing 
social networking (Bumgarner, 2007; Cheung et al., 
2011; Quan-Hass & Young, 2010; Sheldon, Abad, & Hin-
sch, 2011; Smock, Ellison, Lampe, & Whon, 2011). Some 
studies show that Facebook use is driven by a variety of 
different functions (Pempek et al., 2009; Smock et al., 
2011) and can challenge the traditional demarcation of 
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motivations for media use (Sheldon et al., 2011). 
This study uses the theories of social comparison 

and self-construal to untangle the effects of Facebook 
use on users’ reported life satisfaction. We examine 
the utility of these two theories in explicating the im-
pact of mediated interpersonal communication on how 
individuals perceive their lives and the positive or neg-
ative judgments they make about those perceptions. 
Two online surveys of undergraduate students at a 
large university in the Northeast provide a wealth of in-
formation regarding respondents’ use of the social 
networking medium. Consistent with expectations 
based on the social process of creating self-construals, 
the surveys investigated sex-based differences in Face-
book use habits and preferences, many of which corre-
late with alterations in perceived levels of life satisfac-
tion. The surveys also explored how variation in the 
ways respondents interact with Facebook is related to 
users’ reported satisfaction with their own lives, a phe-
nomenon that may be better understood through the 
models of upward and downward social comparison to 
others. The overall purpose of this study is to expand 
understanding of how Facebook use influences life sat-
isfaction based on the concepts gleaned from “offline” 
communication theories. To better accomplish this 
goal, we begin with a review of relevant studies on Fa-
cebook and existing literature surrounding social com-
parisons and self-construal. 

2. Literature Review 

Previous examinations of college-aged individuals’ use 
of Facebook have revealed consistent and similar pat-
terns of use. College students check their established 
Facebook accounts on a daily basis (Nadkarni & Hof-
mann, 2011; Quan-Haase & Young, 2011; Vitak et al., 
2011) and spend between 30–60 minutes per day on the 
website (Ellison, Seinfield, & Lempke, 2007; Ellison et al., 
2011; Pempek et al., 2009; Quan-Haase & Young, 2010). 
Some studies show that individuals often “lurk” online, 
reading others’ information without posting or respond-
ing in a reciprocal manner (Bumgarner, 2007; Pempek et 
al., 2009). This lurking behavior indicates that Facebook 
users tend to engage in various uncertainty reduction 
strategies to acquire information about acquaintances 
and friends (Antheunis et al., 2010) but do not always 
reciprocate with similar online disclosures. The lurking 
behavior gratifies some users’ need for perceived 
maintenance of interpersonal connectivity (Cheung et 
al., 2011; Sheldon et al., 2011) without risking their own 
social identity by disclosing face-threatening personal in-
formation (Arundale, 2010; Nosko et al., 2010) or ex-
pressing potentially objectionable opinions that may dis-
rupt affinity-seeking strategies (Hwang, 2011). 

Most scholars focusing on Facebook agree that us-
ers primarily engage the networking site to maintain 
contact with individuals with whom they have existing 

offline relationships (Cheung et al., 2011; Ellison et al., 
2011; Muise, Christofides, & Desmarais, 2009; Nosko et 
al., 2010; Pempeck et al., 2009; Sheldon et al., 2011). 
As Quan-Haase and Young (2010) explain, users seek 
social knowledge from Facebook to feel “involved in 
what is going on with others” or to be socially “in the 
know” (p. 355). The desire to be socially knowledgea-
ble about others motivates lurking behavior online. It 
may also elicit participation via disclosure from those 
embracing the asynchronous nature of the exchange 
(Antheunis et al., 2010). 

Several studies on the impact of Facebook have 
shown that participation in online social networking 
may have positive effects. Ellison et al. (2007) identi-
fied a positive relationship between the acquisition of 
Facebook “friends” and users’ perceived growth in so-
cial capital, primarily due to the “crystallization” (via 
Facebook) of otherwise ephemeral social connections. 
Some scholars argue that such increased social capital 
favorably impacts individuals’ well-being on multiple 
levels (Ferlander, 2007). A 2011 study by Ellison et al., 
demonstrates that Facebook-enabled communication 
practices result in connection-building strategies that 
can positively impact physical health. Increases in social 
capital are also linked to mentally healthy behaviors 
such as increases in self-esteem and enhanced identity 
formation, particularly in adolescents and young adults 
(Cheung et al., 2011; Valkenburg & Peter, 2011). The 
ability to enhance key elements of one’s identity is 
viewed as positive because “there is a universal desire 
among human beings to maintain, protect and enhance 
their self-esteem” (Valkenburg & Peter, 2011, p. 123).  

In contrast to the positive influences found in some 
studies, others indicate potential negative impacts of 
Facebook use. Sheldon et al. (2011) argue that Face-
book use can heighten users’ feeling of social discon-
nectedness by creating transient perceptions of con-
nectedness. Chou and Edge (2012) conclude that 
Facebook gives users the impression that their Face-
book friends have better lives than they do, thereby 
encouraging negative self-assessments. They report a 
decrease in overall life satisfaction and a lower report-
ed level of happiness by frequent Facebook users. This 
finding depends largely on the closeness of the rela-
tionship between the user and his or her Facebook 
“friends” (Chou & Edge, 2012). In addition, Kross and 
his colleagues (2013) demonstrate that increased Fa-
cebook use contributes to declines in users’ perceived 
“moment-to-moment” feelings of well-being and their 
satisfaction with their lives. This particular aspect of 
social media effect is intriguing and merits further in-
vestigation. One of the potential explanations to this 
phenomenon can be social comparison theories. 

2.1. Social Comparisons 

Social comparison theories argue that humans tend to 
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assess their own social standing, attributes, skills and 
other self-defining elements relative to others about 
whom they have access to information (Wheeler & 
Miyake, 1992). These points of access may be work-
related (Fischer, Kastenmuller, Frey, & Peus, 2009), 
personal or romantic (Brewer & Weber, 1994; Salovey 
& Rodin, 1984), or mediated (Wilcox & Laird, 2000). 
The information acquired may be partial or complete, 
verbal or nonverbal, verified or invalid, and still have an 
impact on the social comparison (Brewer & Weber, 
1994; Salovey & Rodin, 1984; Wilcox & Laird, 2000). 
The act of comparing the self to others can result in 
self-stereotyping and may encourage shifting self-
perceptions to focus on group identity norms rather 
than individual norms and characteristics (Attrill & Jalil, 
2011). Because Facebook is a medium for social ex-
change, an essential characteristic of its use is in-
creased access to information about and from others 
(Valkenburg & Peter, 2011). Facebook, by its very pur-
pose, encourages users to engage in social comparison 
with others. 

The types of information sought and the direction-
ality of the comparisons influence the power and out-
come of social comparison. These two factors influence 
each other; the type of information that one accesses 
about another influences the directionality of social 
comparison, which, in turn, affects its valence. Lifestyle 
information (i.e., how one lives, activities engaged in, 
etc.) is primarily sought data requiring a certain degree 
of intent-driven information seeking. In offline com-
munication, one must pursue this type of information 
or glean it from other disclosure (e.g., co-workers do 
not necessarily know about others’ home lives unless 
an inquiry is made) (Fischer et al., 2009). Because indi-
viduals have some control over the information sought, 
exchanges focusing on lifestyle are often associated 
with downward comparisons (i.e., perceiving one’s self 
as superior). Downward comparisons tend to result in 
more positive affective reactions (Wheeler & Miyake, 
1992). Asset information is considered forced data be-
cause it is presented via the “raw materials” of personal 
information (i.e., abilities, social skills and appearance). 
These pieces of information are accessed with little or 
no intent and are not usually sought out. An individual 
has little control over the amount of asset information 
received during any given exchange (Sharkey & Singelis, 
1995). Comparisons made under these circumstances 
are less deliberate and are more likely to have a negative 
impact (Wheeler & Miyake, 1992).  

Because of the nature of social media, its influence 
derived from either type of information accessed is 
complicated. The act of logging on with the express 
purpose of checking Facebook content implies a large 
degree of intent. However, once on the site, the de-
gree of interactive and passive information gathered 
actually hinges on the online behavior of the user 
(Smock et al., 2011). Because the tools on Facebook 

encourage varying levels of activity, users are likely to 
acquire a mix of asset and lifestyle information and a 
mix of sought (searching another’s profile, engaging in 
a Facebook messenger conversation, etc.) versus 
forced (news feed posts, others’ photos, etc.) infor-
mation (Nosko et al., 2010). In addition, the way that 
information is disclosed on Facebook means lifestyle 
information is more readily available without particular 
inquiry than it otherwise might be in offline exchanges 
(Antoci, Sabatini, & Sodini, 2012). This is particularly 
true of posted pictures and videos that readily disclose 
lifestyle information (Hum et al., 2011). Thus, while the 
user may intentionally seek specific kinds of infor-
mation, which does not mean only the sought infor-
mation is received. This creates ample opportunities 
for a variety of upward and downward comparisons for 
Facebook users. 

In addition to the mix of types of information re-
ceived, the relationship between the respondent and 
the person serving as the point of comparison also in-
fluences the directionality of a social comparison 
(Fischer et al., 2009; Wheeler & Miyake, 1992). There is 
a tendency to make same-level comparison with close 
friends, downward comparisons with “ordinary” 
friends, and upward comparison with distant friends, 
acquaintances and strangers (Wheeler & Miyake, 
1992). These findings indicate that social comparisons 
are rooted in familiarity with and regard for the object 
of comparison. The better one “knows” the other, the 
more neutral the comparison. The less well one knows 
the other, the more he or she relies on the available in-
formation for the creation of perceptions about the 
other. Therefore, perceived closeness of “friends” may 
be an important factor when using social comparison 
to hypothesize about Facebook effects. 

While traditional social comparison findings are 
grounded in research outside of mediated interperson-
al communication, it provides a potentially rich per-
spective for understanding Facebook and its influences 
(Hwang, 2011). Based on social comparison research, 
the more an individual uses Facebook, the more he or 
she will socially compare him- or herself to others. Be-
cause individuals are less likely to engage in upward 
social comparison (i.e., considering the “other” as su-
perior) when assessing individuals with whom they 
have close relationships and are more likely to make 
upward (i.e., negative affect inducing) comparisons to 
distant friends and strangers (Wheeler & Miyake, 
1992), the higher number of non-close Facebook 
“friends” an individual has, the greater the tendency to 
compare upwardly. In some studies, perceived friend 
“closeness” correlates with regular online or offline in-
teractions (Muscanell & Guadango, 2012). Therefore, it 
is reasonable to hypothesize that Facebook users who 
visit the site often and have high numbers of non-close 
“friends”, or friends with whom they have little per-
sonal interaction, will likely engage in more upward 



 

Media and Communication, 2015, Volume 3, Issue 1, Pages 5-16 8 

comparisons than those with fewer non-close friends 
or those who rarely use the site. Such comparisons 
should adversely affect self-perceptions, degrade self-
worth, and result in lower reported levels of life satis-
faction. This helps explain why users with more Face-
book “friends” whom they do not know personally, or 
with whom they have very few or inconsistent interac-
tions, are more likely to express less contentment with 
their own lives (Chou & Edge, 2012).  

Muise et al. (2009) support the expectations re-
garding possible negative responses to social compari-
sons via Facebook. They argue that there is “a signifi-
cant association between time spent on Facebook and 
jealousy-related feelings and behaviors experienced on 
Facebook” (p. 443). The arousal of such emotions may 
be rooted in social-comparison jealousy that comes 
from a “desire for superiority on some dimension” 
(Salovey & Rodin, 1984, p. 780). Because improving 
self-esteem is considered positive, degrading self-
esteem and self-worth is the logical opposite. The con-
nection between social comparison literature and ob-
servable potential Facebook behaviors results in the 
following hypotheses: 

H1a: Facebook users with high numbers of friends 
they do not have frequent contact with report 
less life satisfaction than other users. 

H1b: Facebook users who have more frequently 
contacted Facebook friends report greater life 
satisfaction than users who have less 
frequently contacted Facebook friends. 

H2: The more time users spend on Facebook, the 
lower their reported level of life satisfaction. 

2.2. Self-Construal and Gender Differences 

Existing scholarship also provides insight into possible 
expectations regarding sex and gender differences in 
Facebook use and its varying impacts. Social identifica-
tion theories related to self-construal help to deepen 
our understanding of notable sex- and gender-based 
differences. The theory of self-construals helps us un-
derstand the differences in communication and social 
interactions (Tarr, Kim, & Sharkey, 2005) and explains 
how individuals perceive themselves in relation to the 
social world around them (Cross & Madson, 1997). The 
theory includes assessments of the contributions vari-
ous communication strategies make toward an individ-
ual’s self-perceptions (Tarr et al., 2005). 

Similar to the cultural assertions regarding “individ-
ualism” and “collectivism” (Markus & Kitayama, 1991), 
self-construal generally classifies individuals’ self-
perceptions into two opposing yet complementary cat-
egories: “independent self-construals” and “interde-
pendent self-construals” (Kim & Sharkey, 1995). People 
demonstrating independent self-construals perceive 
themselves as having a “bounded, unitary, stable self 

that is separate from the social context” (Tarr et al., 
2005, p. 500). Those with interdependent self-
construals have a “flexible, variable self” rooted in their 
relationships with others (Sharkey & Singelis, 1995, p. 
920). The primary communication goals of an inde-
pendent self-construal include standing out, being ex-
pressive and demonstrating his or her “unique internal 
characteristics or traits” (Tarr et al., 2005, p. 500). Con-
versely, individuals with interdependent self-construals 
unite perceptions of their own selfhood with those of 
others, focus on relationship maintenance and empha-
size the “need to support others’ face” (Tarr et al., 
2005, p. 500). That is, interdependent self-construals 
are developed in relation to others and the “other” is 
central to the identity of the interdependent person’s 
understanding of self. 

Cross and Madson (1997) utilize the concept of self-
construal to elucidate gendered communication differ-
ences among members of what is classically considered 
the “individual-centric” culture of the United States. 
Their application of self-construal theories demon-
strates gender differences within the culture, particu-
larly regarding social participation. Cross and Madson 
(1997) find that men tend to be more independent 
self-construals while women generally have more in-
terdependent self-construals. While not categorically 
exclusive, the dominant tendencies indicate that wom-
en are inclined to be more relationship-oriented, more 
indirect in their communication and focus more on the 
“other” than the self (Cross & Madson, 1997) while 
men are more focused on self-development, self-
promotion, and self-expression. In studies of individual 
self-representations, women more often identify 
themselves and their ideal self in terms of relationship 
to others while men represent themselves via personal 
attributes and individual characteristics (Cross & Mad-
son, 1997). In terms of information processing, women 
tend to be more attentive to others, remember faces 
and demonstrate a more “other-centric” assessment of 
relational exchanges (Cross & Madson, 1997). These 
differences provide insights into possible distinctions 
between males’ and females’ use of Facebook. 

Applying the self-construal concept to Facebook, 
Muscanell and Guadagno (2012) demonstrate a gender 
distinction in motivations and usage. Their study indi-
cates that females engage in more relationship 
maintenance via the social networking site while males 
use Facebook for practical purposes. They found that 
women engage more in specific relationship develop-
ment activities such as posting messages, sending pri-
vate messages, posting pictures, and sending friend re-
quests than men. Men more frequently seek potential 
dates, play games and look for event information 
(Muscanell & Guadango, 2012). 

While the existing literature demonstrates that fe-
males and males visit Facebook at similar rates (Chou & 
Edge, 2012; Hum, et al., 2011; Muscanell & Guadagno, 
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2012; Pempek et al., 2009; Quan-Haase & Young, 2010; 
Sukes et al., 2012), women are more likely than their 
male counterparts to engage in behaviors such as read-
ing the posts of others and looking at others’ photos 
(Muscanell & Guedagno, 2012; Smock et al., 2011; To-
sun, 2012). Males were found to be more active in self-
expression activities than females (Smock et al., 2011). 
However, it remains to be seen if these potential dis-
similarities result in a different level of reported satis-
faction with their lives. 

In line with the aforementioned literature, this 
study pursues the following research questions: 

RQ1: What is the difference between male and 
female participants’ Facebook use? Do they 
differ in time, frequency, number of friends, or 
Facebook functions used?  

Combining the implications and assumptions of both 
social comparison and self-construal literature, the 
negative impact Facebook has on female users’ per-
ceived levels of happiness and life satisfaction makes 
sense. Because women are more inclined to seek rela-
tional information online, they tend to view more pic-
tures and read more posts than their male counter-
parts. This means they are more likely to receive a 
bigger mix of forced and sought information. They 
would also be more likely to interact with information 
from non-close friends than their male counterparts, 
resulting in more upward, and therefore negative, so-
cial comparisons. Based on prior studies, it seems fea-
sible that these types of comparisons would tend to in-
itiate, or in some cases reinforce, negative self-
construals. However, because most prior construal 
studies were conducted on offline interactions, it is im-
portant to explore the potential connection in an 
online environment. Thus, it leads to a second research 
question: 

RQ2: How are Facebook activities related to users' 
life satisfaction? And do any relationships 
between Facebook use and life satisfaction 
differ across genders? 

3. Methodology 

This study combines the results of two online surveys 
investigating respondents’ use of Facebook and their 
reported levels of happiness and life satisfaction. The 
surveys were administered five months apart to sepa-
rate sets of undergraduate students at a large, private 
research-one university in the United States. The initial 
survey included responses from 428 students. Of those 
respondents, 75% were female, and 16% were interna-
tional students (non-U.S. residents). Participants self-
reported their race/ethnic backgrounds as 72% White, 
18% Asian, 8 % Hispanic, and 2% Black. Participants in 

the second survey were smaller in number but similar 
in demographic characteristics. Of 239 respondents, 
72% were female, 19% were international students, 
74.8% were White, 15.7% Asian, 6.5% Hispanic, 2.6% 
Black and 0.4% Native American. 

The initial survey consists of three parts: media use 
and preference (general to all media and specific to Fa-
cebook), evaluations of life, and demographics. 
Measures of Facebook use include number of Face-
book “checks” per day and estimated length of log-ins. 
Questions regarding Facebook features consist of 
prompts regarding number of “friends” respondents 
have on Facebook, how many of these friends they 
have previously met in person, and how many Face-
book friends respondents contacted regularly. It also 
includes questions regarding which Facebook-based 
activities respondents spend the time engaged in (i.e., 
posting on others’ walls, private messaging, chatting, 
posting photos, playing games, etc.). Results from the 
initial survey led to the development of the second re-
search question (how are Facebook activities related to 
users’ life assessments and how does this differ across 
sex/gender) and the addition of questionnaire ele-
ments to the second survey. 

To explore the question of the impact of Facebook 
activities on respondents’ life satisfaction, all of the 
previous measures for Facebook use were repeated 
and expanded in the second survey. The second 
prompt contains similar measures with additional and 
more detailed questions to help explicate interesting 
points gleaned from the first survey. The second survey 
includes both closed- and opened-ended questions to 
gauge the motivation for Facebook use. For example, 
one of the open-ended questions asks, “why do you 
use Facebook?” The closed-ended questions examine 
attitudes toward Facebook’s various features using Lik-
ert-scaled response choices. Such questions include a 
five-point scale asking respondents to indicate their 
level of agreement or disagreement with comments 
such as “Facebook is good for meeting new people” 
and “I prefer reading others’ posts on Facebook rather 
than posting myself.” There are also questions measur-
ing respondents’ agreement (or disagreement) with var-
ious statements about Facebook and its perceived us-
age. These include comments such as “People use 
Facebook to brag about their lives,” “I get jealous when I 
look at other people’s Facebook pictures,” and “I judge 
others based on how many Facebook friends they have.” 
These questions provide measures of respondents’ atti-
tudes about Facebook and Facebook users. 

The second survey includes more detailed measures 
of life satisfaction and happiness. Respondents were 
asked to rate statements related to their own life satis-
faction and happiness. Survey participants were asked 
to rate their agreement with phrases such as, “My life 
is fulfilling,” “My life is meaningful,” “I have a good 
life,” “I am a happy person,” ”I am happy with my life 



 

Media and Communication, 2015, Volume 3, Issue 1, Pages 5-16 10 

now,” “Life is generally fair,” and “Others have better 
lives than I do.” The scale runs from 1 = “most agree” 
to 5 = “least agree,” which was recoded in data analysis 
to reflect that the higher the number, the more posi-
tive the participant’s assessment. A factor analysis of 
these measures with the Varimax rotation method re-
sulted in the creation of a single factor that helped de-
termine respondent’s perceptions of their overall “life 
satisfaction.”  

A variety of statistical analyses were conducted in 
this study to extricate information from the survey re-
sponses. These include factor analyses, ANOVAs, and a 
canonical correlational analysis. The participants’ re-
sponses were examined as a whole and the female re-
sponses were also examined separately (although 
there was no significant variation in findings for the 
purely female data set compared to the full set). The 
results are summarized below. 

4. Findings 

Initial results from both surveys support existing claims 
regarding the use of Facebook by college-aged partici-
pants. Respondents to both surveys reported using Fa-
cebook daily in a series of numerous short-term ses-
sions. The average respondent logs on 5–10 times per 
day, with sessions estimated to last between 5 and 10 
minutes. Females have a higher tendency toward daily 
Facebook use (r = .129, p < .01). However, the differ-
ence in overall estimated time spent on Facebook be-
tween male and female users is insignificant (r = .043, p 
= .376). Thus, while female users report more regular 
use, overall exposure to Facebook content was similar 
between the sexes. 

The reported tally of Facebook “friends” partici-
pants report having is remarkably consistent across the 
two surveys for this study and with prior research. In 
the first survey, over 90% of respondents indicated 
they had 500+ Facebook friends.1 In an upwardly ad-
justed measure, the second survey resulted in the 
mean, median and mode of number of Facebook 
friends converging at 650–700 friends. Approximately 
20% of respondents indicated that they have more 
than 1000 Facebook friends. When asked the number 
of Facebook friends with whom respondents had regu-
lar contact, in both surveys more than 75% indicated 
fewer than 20. This number was consistent across male 
and female respondents.  

As explained earlier, a factor analysis of the seven 
measures of respondents’ perceived happiness and 
contentment with their lives resulted in the creation of 

                                                           
1 An initial flaw discovered via the exploratory study was un-
derestimating the number of “friends” respondents would 
have. The scale initially stopped with a high of “500+” which 
proved to be far too low for any possibly meaningful discovery. 
The scale was adjusted upward for the second survey. 

a single “life satisfaction” factor. This factor is found to 
be positively correlated with the number of all Face-
book friends users have (r = .136, n = 635, p < .001; r = 
.216, n = 230, p = .001), which contradicts with the hy-
pothesis derived from social comparison theory. There-
fore, H1a is not supported.  

The number of Facebook friends surveyed partici-
pants interact with regularly is also found to be posi-
tively correlated with their perceived life satisfaction in 
both surveys (r = .066, n = 634, p = .096; r = .039, n = 
230, p = .554). But both correlation coefficients fail to 
reach significance level. Therefore, H1b is also not sup-
ported. Given that both overall Facebook friends and 
friends one interacts with regularly correlate positively 
with users’ perceived life satisfaction researchers must 
reconsider the application of social comparison theory 
into social media. This interesting result warrants fur-
ther exploration of interactions with various types of 
Facebook and real life friends. 

Using the factor analysis-derived measure of “life 
satisfaction” revealed a strong correlation between re-
spondents’ life satisfaction and specific activities en-
gaged in on Facebook. Frequency of engagement in in-
teractive activities was strongly connected to lower 
perceptions of contentment. In both surveys, the more 
respondents reported using Facebook chat (r = -.099, p 
= .013; r = -.199, p = .003) the less satisfied they re-
ported being with their lives. User interactions with 
photos also significantly correlated with adverse per-
ceptions of life satisfaction. Uploading photos (r = -
.139, p < .001; r = -.178, p = .007), tagging photos (r = -
.185, p < .001; r = -.282, p < .001) and looking at other’s 
photos/videos (r = -.145, p < .001; r = -.225, p = .001) all 
have a direct relationship with users’ perceived con-
tentment with their own lives. Similar results were 
found based on measures of time spent using each of 
these tools, although Facebook chat and uploading 
photos fell out of statistical significance. Time spent 
tagging photos (r = -.123, p = .002; r = -.200, p = .002) 
and looking at others’ photos/videos (r = -.030, p = .010; 
r = -.258, p < .001) were significantly correlated with 
negative reports of life satisfaction in both surveys.  

The initial survey yielded mixed results regarding 
gender differences in Facebook use. Female partici-
pants tend to check out others’ life presentations more 
frequently than their male counterparts (r = .110, p 
=.012), although the time women spend on this Face-
book function is not significantly longer than the men’s 
time spent at these activities (r = .039, p = .213). It is 
worth noting that women in the initial survey reported 
slightly lower levels of life satisfaction than their male 
counterparts–but the results are inconclusive because 
of low significance levels. 

For the second survey, a one-way ANOVA was used 
to test differences in use of specific Facebook func-
tions/activities based on the sex of the respondent. 
While males reported using wall posts, music and 
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games more frequently than females, the most distinct 
differentiation came in engagement with photos/video. 
While “looking at others’ photos” yielded a less than 
ideal .054 significance in difference (F1, 228 = 3.758), 
women’s tendency to upload photos is significantly 
higher than their male counterparts (F1, 230 = 10.315, p = 
.002). Even more striking is women’s tendency to “tag” 
photos more often than men (F1, 229 = 16.924, p < .001).2 

Not surprisingly, this study found that individuals 
who engaged with photos did so in multiple ways; sev-
eral significant positive correlations were found within 
photo-related Facebook activities. Tagging photos is 
positively correlated at the p < .01 level with uploading 
photos, r(236) = .679; looking at others’ photos, r(234) 
= .446; and checking others’ information, r(235) = .325. 
Uploading photos and looking at others’ photos were 
similarly correlated with the same activities. Individuals 
who engaged with photos did so in numerous ways. 

The second survey also shows that engaging with 
photos is significantly positively correlated with a wide 
variety of motivations for Facebook use. “Showing off 
pictures,” which includes behaviors such as posting 
one’s own photos and tagging photos, is positively corre-
lated with the following reasons for using Facebook: 
“meeting others’ expectations,” r(234) = .212, p < .01; 
“comparing self to other,” r(233) = .353, p < .01; “keep-
ing track of others’ lives,” r(234) = .318, p < .01;“seeking 
information about a new acquaintance,” r(233) = .355, p 
< 01; “self-expression,” r(232) = .360, p < .01; and “brag-
ging about accomplishments,” r(232) = 429, p < .01. 
Many of these individual concepts relate to both creat-
ing social comparisons and expressing self-construals. 

Survey responses to a five-point measure of agree-
ment with the statement “I get jealous of others’ Face-
book pictures” were negatively skewed (M = 3.23, SD = 
1.17), indicating that the respondents do not think Fa-
cebook pictures induce jealousy in them. However, re-
sults indicate that jealousy from Facebook pictures cor-
relates with feeling less separated from others (r(235) 
= .188, p < .01) and judging others based on the num-
ber of Facebook friends they have (r(234) = .357, p < 
.01). There is also a positive correlation between jeal-
ousy and the tendency to visit Facebook when feeling 
lonely (r(235) = .356, p < .01). These findings suggest 
that further research is needed to explicate the con-
nection between these actions and sentiments. 

                                                           
2 “Tagging” is a sharing behavior in which a person connects 
others to a photo by “naming” the person as associated with 
the photo. Individuals can “tag” their own photos or others’ 
photos as a means of sharing. 

There is an overall negative relationship between 
time spent on Facebook and users' assessment with 
their lives (r = -.154, p = .002). Therefore, hypothesis 2 
is supported. This finding from the first survey led to an 
increased focus on the impact of specific Facebook ac-
tivities on life satisfaction in the second survey. The re-
sults of the second survey demonstrate a vital differ-
ence the contribution-specific activities make to life 
assessments. More time allocated toward actively en-
gaging with photos—tagging, uploading and looking at 
others’ photos—is significantly negatively correlated 
with attitudes such as “Life is generally fair,” “My life is 
meaningful,” “I have a good life,” and “I am a happy 
person.” However, uploading photos and tagging pho-
tos are positively correlated with respondents’ pro-
fessed happiness with their current life (see Table 1). 
Negative relationships were also discovered with time 
spent engaging in other Facebook activities such as 
chatting, wall posts, and messaging. Time spent on wall 
posts is negatively correlated with attitudes of general 
fairness of life, r(232) = -.156, p = .018, and perceptions 
that “my life is meaningful,” r(233) = -.172, p = .008, 
but is positively correlated with current happiness with 
life, r(233) = .132, p = .043. However, this mix of influ-
ences on time spent engaged in various activities 
leaves mixed results regarding RQ2 and will be ex-
plored more thoroughly in the discussion section. 

In order to see the overall relationship between the 
12 distinct Facebook activities and 7 Facebook users' 
life assessments, a canonical correlation analysis was 
conducted. This statistical procedure aims at extracting 
the maximum number of canonical variates explaining 
the two sets of variables. The result shows the canoni-
cal weights and canonical loadings, the latter of which 
indicate the correlation between the original variable 
and the canonical variate (see Table 2). The loadings 
from Facebook activities show that photo/video relat-
ed activities contribute greatly to the canonical variate 
(loadings of “looking at other’s photos/videos” and 
“tagging photos” are .840 and .567, respectively). It 
seems that these windows to others' lives via the social 
network do have some influence over one's life as-
sessments and happiness level. Only one canonical var-
iate (time spent on Facebook) achieves a statistically 
significant canonical root—.201 (p = .011); in other 
words, the time spent on Facebook's various activities 
can roughly explain 20% of Facebook users' life as-
sessments. In another estimate, the overall correlation 
between the two sets of variables (Facebook activities 
and life assessments) is .449. 
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Table 1. Correlation matrix between Facebook use and life assessments (N = 233). 
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Frequency of using 

How happy are you with your life now? .132 .033 .109 .107 .076 .046 -.028 .137 .141 .021 .064 -.056 

I have a good life. -.115 -.211 .004 -.248 -.178 .165 .097 -.075 -.188 -.145 -.050 -.032 

Life is generally fair. -.156 -.129 -.061 -.193 -.165 .041 -.089 -.169 -.277 -.098 -.051 .009 

I am a happy person. -.096 -.181 -.003 -.231 -.109 .083 -.039 -.174 -.278 -.260 .034 -.047 

My life is meaningful. -.172 -.170 -.095 -.229 -.077 .012 -.014 -.173 -.213 -.251 -.072 -.079 

Others have better lives than I do. -.026 -.010 -.026 -.019 .010 .037 .023 .001 .042 .002 -.028 .014 

My life is fulfilling. -.123 -.177 -.059 -.216 -.088 .100 .032 -.114 -.233 -.183 -.037 -.070 

I take joy in being social. -.250 -.262 -.060 -.313 -.224 .031 .030 -.257 -.382 -.314 .054 -.182 

I am shy in face-to-face interactions. -.083 -.041 -.037 -.033 -.082 .193 .267 -.068 -.121 -.103 .080 .043 

I am an outgoing person. -.200 -.173 -.102 -.247 -.124 .029 -.014 -.206 -.315 =.212 .016 -.069 

Amount of time 

How happy are you with your life now? .011 .052 .072 .110 .112 -.039 -.059 .079 .084 .168 .003 -.086 

I have a good life. -.034 -.164 .061 -.127 -.104 .187 .079 -.038 -.136 -.181 .092 .066 

Life is generally fair. -.031 -.116 -.015 -.095 -.145 .002 -.047 -.151 -.177 -.056 .011 -.002 

I am a happy person. .052 -.069 .056 -.111 -.108 .135 .014 -.162 -.262 -.291 .094 -.016 

My life is meaningful. .014 -.133 -.060 -.160 -.080 .079 .021 -.099 -.174 -.279 -.032 -.019 

Others have better lives than I do. .107 .083 -.067 -.001 -.020 .108 .121 .064 .020 .076 .089 .154 

My life is fulfilling. -.004 -.126 .010 -.136 -.082 .138 .066 -.058 -.120 -.200 .066 -.001 

I take joy in being social. -.090 -.126 .035 -.206 -.102 .128 .088 -.173 -.301 -.320 .192 -.061 

I am shy in face-to-face interactions. -.043 .021 .020 -.035 .051 .194 .249 -.081 -.104 -.108 .193 .020 

I am an outgoing person. -.100 -.065 -.053 -.192 -.054 .090 .049 -.160 -.237 -.317 .147 -.028 

Note: *Presented in the table are Pearson coefficients, underline p < .05; bold p < .01. 

Table 2. Canonical structure between the two sets of variables. 
 Canonical Weight Canonical Loading 

Facebook Activity   

Wall post  -.155 -.022 
Facebook chat  .099 .263 
Status  -.063 -.001 
Events/groups .341 .444 
Messages .093 .218 
Music -.134 -.106 
Checking out others’ Info -.051 .159 
Uploading photos or/and videos .197 .433 
Tagging photos .155 .567 
Looking at other photos/videos .731 .840 
Games .116 .039 
Visit fan pages .028 .046 

Life Assessment   

I have a good life -.041 .562 
Life is generally fair -.062 .269 
I’m a happy person .520 .807 
My life is meaningful .680 .824 
Others have better lives than I do .333 .119 
My life is fulfilling -.244 .599 
I am happy with my life now .311 .535 

Note: Canonical correlation coefficient = .449; Canonical root (eigenvalue) = .201; X2 = 116.237 df = 84 p = .011. 
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Measures of respondents’ use of Facebook tools al-
so yielded interesting results. The initial survey results 
indicated that “looking at others’ photos” was the most 
frequently engaged in activity on Facebook (23%) and 
was how users spent the highest proportion of their 
Facebook time (30%). Of all respondents to the second 
survey, 49% indicate “looking at others’ photos/videos” 
is an activity they “very frequently” engage in. When 
“frequent” and “very frequent” use responses were 
combined, 89% of respondents declared “looking at 
others’ photos/videos” to be a highly used feature of 
the social network site. The next most frequently en-
gaged in activities on Facebook were “messaging” 
(86.9% selected frequent or very frequent combined) 
and “wall posts” (83.5% frequent or very frequent 
combined). Conversely, game functions were used 
least frequently. Almost 70% of respondents report 
“never” using Facebook to play online games. The vari-
ety in the types of Facebook tools used, or not used, by 
respondents provides some insight into the ways these 
users interact with the information available via the 
medium and enhance our understanding of why there 
are such correlations between Facebook use and life 
satisfaction. 

5. Discussion 

This study examines the impact of Facebook use on col-
lege-aged individuals’ life satisfaction. The discoveries 
across the two surveys do not support the first set of 
hypotheses about the relationship between the 
amount of Facebook friends and life satisfaction. There 
appears to be a need for continued exploration. The 
existing literature about social comparison may first 
appear relevant in the social media setting, but the re-
lationships formed on social media and their impact on 
one’s perceived life satisfaction may be based on other 
psychological concepts. The consistent correlation be-
tween the numbers of Facebook friends one has and 
his overall life satisfaction and the inconclusive finding 
of the impact of frequently interacted Facebook friends 
warrant further exploration. Perhaps a future study fo-
cusing specifically on the interactive differences based 
on friendship types may shed new light on this intri-
guing phenomenon.  

Hypothesis 2 is fully supported, confirming a strong 
connection between the amount of time someone 
spends on Facebook and his or her perceived life satis-
faction. This finding is consistent with existing research 
regarding Facebook use (Chou & Edge, 2012; Kross et 
al., 2013; Muise et al., 2009; Ryan & Xenos, 2011; 
Sukes et al., 2012). However, this study leaves the 
question open as to why such a negative correlation 
exists. Others have hypothesized that the connection 
may be due to a motivational disappointment (i.e., Fa-
cebook does not gratify the needs the user seeks to ful-
fill) (Smock et al., 2011) or that the asynchronous na-

ture of the medium allows for the presentation of an 
edited or “best self” version of others’ lives that no one’s 
own life can live up to (Park, Lee, & Kim, 2012; Tosun, 
2012; Wilcox & Laird, 2000). This study, although not po-
sitioned to make causal claims, hints at the ways in 
which users engage with Facebook content may influ-
ence the impact of the medium. 

The second research question for this study asks 
how users’ Facebook behaviors impact their life satis-
faction. A clear general connection was found between 
the activities Facebook users engage in online and their 
overall life satisfaction. However, our data analysis 
does not provide a straightforward explanation about 
the social medium’s impact on life satisfaction. The 
complex results regarding RQ2 warrant further discus-
sion, as do the implications of this study for the listed 
research questions.  

While previous literature suggests that increased 
time spent on Facebook should result in overall lower 
levels of happiness (Chou & Edge, 2012) this more 
granular approach parses out the impact of particular 
Facebook activities and provides potential insights into 
why those activities alter perceived life satisfaction 
based on social comparison and self-construal litera-
ture. This study reveals a pattern of respondents feel-
ing less satisfied with their lives the more they engage 
in interactive activities that include a mix of “forced” 
information (pictures and wall posts) and “sought” in-
formation (messages and chatting), understanding that 
all information is, to some degree, generally sought 
when using Facebook. Existing literature on social 
comparisons suggests that sought information should 
create downward comparisons and therefore create 
positive reflections of self (Kim & Sharkey, 1995; 
Wheeler & Miyake, 1992). However, that is not the 
case here. Perhaps the distinction between sought and 
forced information is less important in this situation 
than another shared characteristic of these types of ac-
tivities. The more telling commonality here is that 
these activities all encourage specific consideration of 
others’ information. More individualized Facebook ac-
tivities (those not requiring interacting with others’ 
personal information—e.g., music, games, personal 
status updates) showed no statistically significant cor-
relation with life satisfaction assessments but activities 
such as tagging photos requires specific examination of 
others’ pictures—participants must consider the con-
tent of someone’s photo in order to engage in this ac-
tivity. Perhaps it is the interaction with others’ infor-
mation and not the specific category of information 
that stimulates social comparisons and alters self-
construals, therefore, influencing overall happiness and 
life satisfaction. 

The impact of interacting with photos on Facebook 
provides some support for the idea that interactive so-
cial information seeking activities have a stronger neg-
ative impact than more solitary, self-focused activities 
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do. Tagging photos implies an interest in relational de-
velopment and maintenance because the point of tag-
ging is creating a connection between the information 
and the person “tagged” and, through that, a connec-
tion to the “tagger.” A person who tags must consider 
the content of the photo, determine the appropriate 
person(s) to tag based on social reasoning, and actually 
take the time to tag them. While not a highly technical 
process, it does require a high degree of intention on 
the part of the tagger. The interdependent construal 
characteristics exhibited by women (Cross & Madson, 
1997) may explain why female Facebook users have a 
higher tendency toward engaging in tagging activities. 
Also, interacting so purposefully with information 
about others is traditionally viewed as increasing the 
likelihood of creating social comparisons (Wheeler & 
Miyake, 1992). It is not surprising, then, that female 
users tend to engage in these Facebook activities often 
and that this engagement corresponds with alterations 
in perceptions of one’s satisfaction with her own life. 

This study supports the idea that there are some 
gender-based differences in Facebook use and impacts. 
While the differences were not extensive, some were 
quite clear. Males and females engage in different Fa-
cebook activities and those activities impact their per-
ceived levels of life satisfaction. Unfortunately, the dis-
proportionate number of female respondents in each 
of the surveys for the present study may have masked 
further significant gender differences. Muscanell & 
Guadagno (2012) had a disproportionately high con-
centration of males (65%) in their study and had mod-
estly different findings in male use patterns. For exam-
ple, no respondent for either survey for this study cites 
“dating” as a reason or activity on Facebook, but it was 
a major factor in Muscanell and Guadagno’s (2012) 
study. A separate assessment of the current data based 
solely on responses by females was consistent with the 
findings as stated here. A third iteration of the present 
survey should strive for a more balanced sample of 
males and females if more gender-based research 
questions are to be examined. 

6. Conclusion 

Facebook appears to be a rather promising medium for 
establishing and maintaining social connections 
(Chueng et al., 2011; Quan-Hass & Young, 2010). How-
ever, if Facebook users seek happiness via this social 
connection, they are likely to be disappointed. Exten-
sive use of online networking, for many, actually leads 
to increased dissatisfaction with their lives.  

The findings of this study, supported by existing lit-
erature, show that Facebook may create socio-
cognitive tension for users. The strong motivation to 
acquire social information encourages Facebook use as 
a means of gratifying the need to attain social capital. 
The likely upward social comparisons resulting from 

the generally positive information available via Face-
book may result in the skewed interpretations discov-
ered by Chou and Edge (2012) and supported here.  

From a theoretical perspective, this study demon-
strates that while there are ties between existing in-
terpersonal and self-perception based theories and 
mediated interpersonal and group networking, the 
theories are not necessarily directly applicable across 
platforms. The ideas of social comparison and self-
construals logically connect with Facebook activities, 
but the offline findings do not directly or perfectly align 
with online behaviors or outcomes. This means that 
while the existing theories may act as guides, like other 
communication theories, they must be tested in the 
digital networking environment and adapted according 
to the contexts in which they are applied. Social com-
parison and self-construal theories may inform our un-
derstanding of online social networking, but require 
further exploration in mediated interpersonal settings. 

Overall, this study provides interesting insights into 
the Facebook use patterns of college-aged population. 
The fact that Facebook use may engender an unantici-
pated, inverse impact is intriguing. Facebook users are 
driven to develop social connections to gratify the 
need to increase self-esteem by increasing social capi-
tal. However, the result of increased Facebook use, 
particularly interactions with photos and Facebook 
messaging, increases individuals’ likelihood of engaging 
in social comparisons (including negative upward com-
parisons) and developing negative self-construals (par-
ticularly for females). These tendencies often serve to 
decrease a user’s overall satisfaction with his or her 
life. The tension created by this dissonance between 
the social connectedness one seeks and the dissatisfac-
tion one attains, however, does not seem to decrease 
the tendency to use the social networking system. 
While social comparison and self-construal research 
provide an initial, but only partial, explanation for this 
phenomenon, more research is necessary to fully un-
derstand both the causes of the dissatisfaction and us-
ers’ responses to it. 
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1. Introduction 

Issues in the public agenda come and go. They follow 
certain dynamics of attention in terms of intensity and 
continuity of communication. Also, the sub-topics of 
the issue, which basically indicate how the narratives 
of the issue are constructed, underlie specific dynamics 
over a course of time. Today, this peculiarity of public 
communication has to be considered against the back-
ground of digitalization and diversified media channels: 
Apart from the often studied traditional mass media 
public, the Internet provides arenas for a vast variety of 
communication, ranging from journalistic to Social Me-

dia communication. The Internet has changed public 
communication and issue attention: Social Media, for 
example, are supposed to have increased the intensity 
of attention (McGillivray, 2013). This raises the ques-
tion, which dynamics of attention and sub-topics for a 
certain issue can be found online and what are their 
characteristics, patterns and influencing factors? We 
assume specific dynamics between the different forms 
of online communication.  

The overall research question, which we investigate 
for the issue of climate change and the case of Germa-
ny, is: Are there characteristic dynamics of issue atten-
tion and sub-topics online and do they depend on 
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where and when an issue is communicated online? Do 
the dynamics of attention and sub-topics of an issue 
depend on (1) certain events, and (2) the type of online 
public arena where it is communicated? Do the dynam-
ics depend on the specific stakeholders of each online 
public arena like journalists, experts or “ordinary citi-
zens” or the constellation of its stakeholders, having 
equal possibilities to interact? Are these dynamics in 
Social Media indeed stronger and intensify communi-
cation in contrast to journalistic communication? 

In this study, we explore the assumption of specific 
dynamics of attention on issues and their sub-topics in 
online public arenas for the first time. Furthermore, we 
develop a theoretical model to explain the assumed 
differences. It is based on previous empirical findings 
that explore which variables influence issue-attention 
cycles (Waldherr, 2012) and on the concept of online 
public arenas (J.-H. Schmidt, 2013). In contrast to the 
given literature we do not speak of “cycles”, but of 
“dynamics” of attention on issues and sub-topics, 
which we understand here as changes in the frequency 
of communication units (like articles, posts or com-
ments) or of certain sub-topics over time. The dynamics 
indicate the intensity and also the continuity of attention 
on issues or sub-topics over time. While the term “cycle” 
implies a circular process, which could be completed, 
the term “dynamics” is open to any kind of progress. 
This provides a conceptualization broadened to include 
any phenomena, particularly in rather short-term peri-
ods, which we have explored in our empirical study. 

It is promising to investigate this question by using 
the scientific issue of climate change as a case. On the 
one hand, the Internet holds huge potential for science 
communication (O’Neill & Boykoff, 2011). It offers the 
public a wealth of information and low barriers to par-
ticipate in the discourse and interact with scientists, 
journalists or laypeople (Bowman & Willis, 2003). This 
means that the dynamics of public attention on issues 
and sub-topics over the course of time are not only de-
termined by scientists, journalists, politicians and profit 
or non-profit actors, but also by laypeople. We call 
these actors in the communication process “stakehold-
ers”. On the other hand, scientific topics like climate 
change are interesting issues to investigate due to their 
continuity, while keeping in mind that it is the nature 
of science to bring about new findings and therefore 
provide an ongoing dynamic of its own. 

2. Dynamics of Issue Attention and Interpretation in 
the Public Sphere 

To investigate the overall research question, different 
areas have to be approached: (1) research on issue-
attention (cycles) and (2) research on the dynamics of 
sub-topics, which can be found in research on narra-
tives and framing. 

2.1. Research on Issue Attention 

Probably the best known model in research on issue at-
tention (for an overview see Brossard, Shanahan, & 
McComas, 2004; McComas & Shanahan, 1999; Nisbet 
& Huge, 2006; Shih, Wijaya, & Brossard, 2008; 
Waldherr, 2012) is the “issue-attention cycle” created 
by Downs (1972). According to him, an issue passes 
through different phases of attention: (1) the pre-
problem stage, where it is only discussed by specialists, 
and (2) alarmed discovery and euphoric enthusiasm, 
where it makes a breakthrough into the public agenda 
and receives a lot of attention, often through key 
events (Kepplinger & Habermeier, 1995). Then, the pub-
lic is increasingly able to (3) realize the cost of significant 
progress. This leads to (4) a gradual decline of intense 
public interest and other issues may enter the agenda. In 
the (5) post-problem stage, key events could trigger an-
other attention cycle (Kolb, 2005; Petersen, 2009).  

Although this ideal-typical issue-attention cycle 
could be found to relate to several issues (e.g. Kolb, 
2005), it is not universally valid. Differences exist be-
tween issues1 (Waldherr, 2012), countries (Brossard et 
al., 2004; M. Schäfer, Ivanova, & Schmidt, 2014) and al-
so between online and traditional mass media publics: 
Anderson, Brossard, and Scheufele (2012) found that a 
scientific publication received ten times more coverage 
online and over a longer timespan. However, Anderson 
et al. (2012) did not explore the causes for these dif-
ferences. In general, it was criticized that the cycle 
might only explain the process of issue attention, but 
not its causes (Nisbet & Huge, 2006; Waldherr, 2012).  

Ever since Downs came about with his concept of 
an issue-attention cycle, further investigations, both 
theoretically and empirically, have been conducted. 
Waldherr (2012) made an important contribution to 
the research on issue attention by detecting four inter-
dependent variables influencing public attention. They 
might explain the differences between countries, is-
sues and the public arenas: (1) stakeholders, (2) con-
stellations of stakeholders, (3) events and (4) issues.  

(1) Stakeholders that are involved in the public dis-
course of the respective issue, such as media represent-
atives (Mathes & Pfetsch, 1991), politicians, scientists, 
lobbyists, and in online public sphere(s) also increasingly 
laypeople, prolong public attention through launching 
staged events or shortening them by redirecting toward 
other topics (Pfetsch, 1994; Waldherr, 2012). Waldherr 
(2012) found that stakeholders can hinder the ideal-
typical course of the “issue-attention cycle”.  

An issue thus receives more attention if there is a po-

                                                           
1 Downs (1972) does not claim to explain every issue career with 
his model. It should merely explain major social problems: (1) that 
most of the public does not suffer from, (2) where the suffering 
is made by social arrangements that benefit the majority or an 
influential minority and (3) that are not intrinsically interesting.  
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larized and conflicting (2) constellation of stakeholders 
(Kriesi, 2003). Heterogenous journalists accelerate the 
dynamics of issue attention and provoke shorter issue-
attention cycles (Waldherr, 2012). Wolfsfeld and Sheafer 
(2006) assume inverted causal relations and state that 
much attention enables a more conflicting discourse.  

The attention and news value of (3) events and (4) 
issues are determined by news factors like conflict, 
prominence, proximity and surprise (Eilders, 1997; 
Galtung & Ruge, 1965; Schulz, 1990; Staab, 1990). For 
the purpose of our study, we define events according 
to Shaw (1977, p. 20) “as discrete happenings, that are 
limited by space and time”. They have to be distin-
guishable from other happenings, although this distinc-
tion is not objective (Waldherr, 2012). More concrete-
ly, events are composed of distinct actions performed 
by institutionalized stakeholders in the public sphere. 
An issue is a larger category, under which many related 
events could be subsumed (Shaw, 1977). However, 
they could also exist without concrete events. It de-
pends on the context, that is, whether something is de-
fined as an event or issue (Kepplinger, 2001): In our 
study, for example, the IPCC report and COP19 are de-
fined as events, but they were also coded as sub-topics 
in online climate change communication.  

We consider these four variables as crucial for in-
vestigating the causes of possible differences among 
multiple forms of online communication in the dynam-
ics of issue attention.  

2.2. Research on the Dynamics of Sub-Topics and 
Interpretations 

Research on issue-attention (cycles) mostly neglects the 

dynamics in the focused sub-topics and interpretations 
over time, or merely makes implicit assumptions about 
them. Downs (1972), for instance, implies that a prob-
lem (like climate change) is framed by specialists in the 
pre-problem stage and is framed as difficult to solve be-
fore the decline of attention. However, research on nar-
ratives2 and framing explicitly addresses the dynamics in 
the therewith-related sub-topics and interpretation of 
the issue (Table 1). Most of the relevant studies come 
from framing research. There are different and some-
times also conflicting findings on how the interpretation 
of an issue is supposed to change over time. However, 
an emphasis on dramatic and risky aspects occurring at 
the rise of mass media attention is often assumed. Fur-
thermore, many studies have found a shift in frames 
that deal with solving the problem or focus on the scien-
tific aspects before the decline of attention. This ten-
dency can also be found in the only study that focused 
on the dynamics of sub-topics and interpretations 
online: Arens, Böcking, Kummer, and Rüf (2010) investi-
gated—however without any reference to theoretical 
concepts like issue attention, framing or narratives—the 
issue-career of the climate summit in Bali as depicted by 
online news media, blogs and websites created by com-
panies and organizations over the course of six months. 
They found the main sub-topics like “climate change 
mitigation measures” or the “Kyoto Protocol” to be sta-
ble over time. However, they discovered that sub-topics 
that focus on how to solve the problem of climate 
change became more important over time.  

                                                           
2 Narratives have a plot with a specific sequence. The story 
reaches a climax, which leads to a resolution and provides in-
sights from the story (McComas & Shanahan, 1999). 

Table 1. Research overview on dynamics of sub-topics and interpretations. 
Theory Author Object of Research  Prevailing Interpretations in Different Phases of Attention 

 Pre-problem Rise Maintenance Before  
decline 

Decline 

Issue-Attention 
Cycle 

(Downs, 1972) Journalistic mass 
media 

Framed by 
scientists 

Problem - Difficult to 
solve 

Not 
solved 

Narratives (McComas & 
Shanahan, 1999) 

Journalistic mass 
media 

- Risks/danger Discord 
between 
scientists 

Difficult to 
solve 

Solved 

Framing (Miller, Andsager, 
& Riechert, 1998) 

Journalistic mass 
media 

- Different frames 
compete for 
prerogative 

One frames 
wins 

- - 

Framing (Nisbet & Huge, 
2006) 

Journalistic mass 
media 

No cycle, but waves of attention. High attention: dramatic frame, low 
attention: technical/scientific frame 

Framing (Shih et al., 2008) Journalistic mass 
media 

- Uncertainty - - New 
evidence 

Framing (Weaver, Lively, & 
Bimber, 2009) 

Journalistic mass 
media 

- Progress/risk Regulation 
market 
incentives 

 - 

Framing (Arens et al., 
2010) 

Online communi-
cation 

Stable interpretations Strategies to solve the 
problem 
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To explain the different findings on the dynamics of 
sub-topics and interpretations over time, Waldherr’s 
(2012) four variables influencing public issue attention 
are also crucial. These dynamics are also influenced by: 
(1) stakeholders like journalists (Fröhlich, Scherer, & 
Scheufele, 2007; Schmid-Petri, 2012), politicians 
(Schmid-Petri, 2012) or lobbyists (Böcking, 2009), (2) 
constellations of stakeholders (Baumgartner & Jones, 
1993), as a polarized constellation leads to a more 
dramatic framing (Nisbet & Huge, 2006), (3) events 
(Fröhlich et al., 2007; Shih et al., 2008) and (4) issues 
(Nisbet & Huge, 2006; Schmid-Petri, 2012; Shih et al., 
2008).  

We prefer to analyze “sub-topics” as the level be-
low “issues”, instead of “frames” or “interpretations”. 
The term sub-topic does not contain the evaluative as-
pect of frames. According to Entman’s (1993, p. 52) 
widespread definition, frames “define problems…; di-
agnose causes…; make moral judgments…; and suggest 
remedies”. 

To sum up both research on the dynamics of issue 
attention and sub-topics together with interpretations: 
many studies focus on the dynamics of attention with-
out considering the dynamics of sub-topics and the in-
terpretations of an issue. What is also striking is the fo-
cus on long timespans, such as several months or years 
(e.g. Brossard et al., 2004; Downs, 1972; McComas & 
Shanahan, 1999; Nisbet & Huge, 2006; Shih et al., 
2008). The specifics of short event-based issue-
attention cycles have only been investigated for events 
that trigger an extremely high level of attention, such 
as media hype or media storms (Boydstun, Hardy, & 
Walgrave, 2014; Wien & Elmelund-Præstekær, 2009). 
Furthermore, so far, most studies examine the process 
only in the traditional mass media. Online publics are 
widely unconsidered, although there are indications 
that they have higher and longer issue attention 
(Anderson et al., 2012) but little dynamics in their sub-
topics, with a tendency to focus more on problem-
solving strategies over time (Arens et al., 2010). This 
research gap is where the study at hand relates.  

This study analyzes for short event-based time 
spans both the dynamics of attention in the sense of 
intensity and continuity and the dynamics of sub-topics 
regarding the issue of climate change in several online 
publics. For the development of the theoretical model, 
the presented four variables (stakeholders, constella-
tion of stakeholders, events, issues) are crucial.  

3. Climate Change Communication  

We refer to climate change as an issue of public com-
munication. It is an abstract issue (M. S. Schäfer & 
Schlichting, 2014) and its scientific findings are some-
times uncertain and conflicting (van der Sluijs, 2012). 
Consequently, the mass media play a crucial role in 
communicating this complex issue to the public (von 

Storch, 2009). Climate change has been a continuous 
issue on the public agenda for a long time (Boykoff, 
2010) – nonetheless it is also dynamic as new scientific 
findings often arise.  

Many studies have investigated the level of mass 
media attention on climate change and have shown 
that it has been increasing worldwide (for an overview 
see A. Schmidt, Ivanova, & Schäfer, 2013). M. Schäfer 
et al. (2014) identified certain events fostering mass 
media attention on climate change, such as political 
events, including international climate summits and 
the activities of international NGOs. However, the 
comparative study of German, Australian and Indian 
mass media attention showed remarkable differences 
between the countries: the release of the IPCC reports 
as well as extreme weather, for example, only triggered 
mass media attention in Germany. Other scientific publi-
cations did not influence media attention at all.  

Also, the journalistic mass media’s sub-topics and 
interpretations of climate change are well researched. 
One crucial finding is that, despite differences between 
countries, the journalistic media mostly covered the 
scientific consensus on anthropogenic climate change 
(Brüggemann & Engesser, 2014; Painter & Ashe, 2012), 
as stated in the IPCC report (IPCC, 2013). Particularly, 
the German mass media mainly represented the scien-
tific arguments of the IPCC reports (Peters & Heinrichs, 
2008). Despite country-specific topics that are related 
to climate change (Neverla & Schäfer, 2010), the dis-
course in general mainly focuses on scientific aspects, 
within which scientists are important stakeholders 
(Peters & Heinrichs, 2008). The German journalistic 
discourse focuses in particular on mitigation and adap-
tation measures (Peters & Heinrichs, 2008)—and over 
the course of time increasingly on citizens’ individual 
measures (Tereick, 2014).  

Less is known about online climate change commu-
nication (Jaspal, Nerlich, & Koteyko, 2013; Porter & 
Hellsten, 2014) and the dynamics of attention and sub-
topics, although it is relevant: firstly, the Internet is 
considered to be a more important source of climate 
change information than family and friends (Synovate, 
2010). Secondly, with regard to climate change, Inter-
net usage increases knowledge (Special Eurobarometer 
364, 2011; Zhao, 2009), the need for information 
(Zhao, 2009), and a high need for information also bol-
sters problem awareness and behavioral intentions 
(Taddicken, 2013).  

Moreover, users pay significant attention to climate 
change online, as there is a huge amount of climate 
change related content on different platforms (O’Neill 
& Boykoff, 2011). 

Furthermore, results regarding the sub-topics of 
climate change have already been derived from online 
communication. Although climate change is particularly 
a science topic online, a huge diversity of topics can be 
found (Collins, 2013; Koteyko, 2010; Koteyko, Thelwall, 
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& Nerlich, 2010; Ladle, Jepson, & Whittaker, 2005; 
Pearce, Holmberg, Hellsten, & Nerlich, 2014; Sharman, 
2014)—especially on laypeople’s platforms (Lörcher & 
Taddicken, 2015). This may be explained by the variety 
of platforms and stakeholders online, such as scien-
tists, laypersons, journalists, politicians, companies and 
NGOs (M. Schäfer, 2012).  

However, studies investigating its dynamics hardly 
exist. Only the above-mentioned study of Arens et al. 
(2010) on the issue-career after the climate summit in 
Bali on different online platforms indicates that the 
main frames were stable, but over the course of time 
more focus on how to solve the problem of climate 
change arose.  

To sum up: climate change is receiving a great deal 
of continuous attention in the journalistic mass media 
and in online communication. The long-term dynamics 
of attention and sub-topics in the mass media are well 
studied, however little knowledge exists with regard to 
online discourses. Different processes can be assumed 
online, as there are more diverse stakeholders and sub-
topics.  

To systematically investigate the dynamics of atten-
tion and the sub-topics of the different forms of online 
climate change communication, the theoretical con-
cept of online public arenas (J.-H. Schmidt, 2013) is ap-
plied and combined with the findings from Waldherr 
(2012).  

4. Online Public Arenas 

The public sphere is a social forum where citizens come 
to an understanding about common issues (Habermas, 
1962/1989). It can be differentiated into encounter 
public, whereby interpersonal communication takes 
place between citizens in public places, event public, 
such as public lectures or town hall meetings, and the 
mass media public (Gerhards & Neidhardt, 1993).  

Also, there is not one universal online public 
sphere, but different online public spheres. With the 
rise of the Internet, the concept of differentiated public 
spheres has been reconsidered (Klaus & Drüeke, 2012; 
J.-H. Schmidt, 2013) and adapted to the online envi-
ronment (Gerhards & Schäfer, 2010).  

J.-H. Schmidt (2013) refined the concept further 

and took these changing conditions into account: The 
constitution of a public sphere interdepends on com-
munication technology and its modes (J.-H. Schmidt, 
2013). These new modes of communication feature 
characteristics of both interpersonal and mass media 
communication. Hence, we partly find an intermingling 
of the different partial public arenas online as well as 
their coexistence on the same website. On Twitter or 
Facebook for example, we might find encounter public 
as well as event public and the mass media public.  

Schmidt (2013, p. 41, own translation) defines pub-
lic arenas as “specific constellations of stakeholders 
(communicator and audience)…, who offer information 
on the basis of particular rules of selection and presen-
tation as well as a specific software architecture”. The 
arenas, which could possibly overlap, differ, as do the 
partial public spheres with regard to their barriers to 
communication, intended audience and goals of com-
munication. Based on Schmidt’s (2013) deliberations3 
we distinguish four online public arenas: (1) mass me-
dia arena, (2) expert arena, (3) discussion arena (DA) 
and (4) mass media induced discussion arena (MDA) 
(Table 2). The mass media arena has high barriers for 
communication and a dispersed, anonymous audience, 
as seen on journalistic websites. The communicators 
are usually journalists. The expert arena has also high 
barriers for communicators and its audience is an ex-
pert community consisting of, for example, scientists or 
other specialized groups. It contains specialized infor-
mation such as scientific journals or expert blogs. The 
discussion arena—which is our extension of Schmidt’s 
concept—is characterized by low barriers to communi-
cation and an audience that has not been further speci-
fied. Since access to communication is open and equal 
for everybody, diverse stakeholders can be found here. 
Also, “ordinary citizens” can exchange their views and 
interaction is easy. An example of this type of arena are 
discussion fora. Related to the DA is the mass media 
induced discussion arena (MDA), which depends on the 
mass media arena. The MDA includes discussion arenas 
with initial mass mediated input, e.g. reader comments 
found on online news media.  

                                                           
3 Schmidt (2013) differentiates between the (1) mass media, 
(2) expert, (3) collaborative and (4) personal arena. 

Table 2. Online public arenas (based on Schmidt (2013)). 
Arena Barriers for 

communicators 
Expertise of 
communicators 

Intended audience Interaction Examples 

Mass media arena High High Dispersed, 
anonymous 

Not possible Journalistic online 
news platforms  

Expert arena High High Expert community Not 
possible/possible  

Professional journals, 
expert blogs 

Discussion arena Low Low/high Not specified Possible Discussion forums 

Mass media induced 
discussion arena 

Low Low/high Not specified Possible Online news reader 
comments 
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5. Hypotheses Regarding the Dynamics of Attention 
and Sub-Topics Online 

We assume that for a certain issue, in this case climate 
change, there are specific dynamics of attention and 
sub-topics depending on when—on the occasion of 
which event—and where—in which online public are-
na—it is communicated online. In this study we explore 
two core independent variables, i.e. the type of trigger-
ing event, and the type of online public arena (which 
differs with regard to its stakeholders and their con-
stellation to each other), against dependent variables 
such as intensity and continuity of attention on climate 
change and its sub-topics. 

As stated above, previous findings (Waldherr, 
2012) show for the “offline mass media public” that 
specific characteristics of events indeed influence the 
dynamics of attention and sub-topics. We will investi-
gate online climate change communication during 
events from different systems: the scientific event 
“release of the IPCC report WG1”, published on Sep-
tember 27th, 2013, preceded by final negotiations for 
several days; and the political event of the United Na-
tions Climate Change Conference “COP19”, which 
took place in Warsaw, November 11th−23th, 2013. 
The IPCC report is regarded as the most crucial scien-
tific publication on anthropogenic climate change and 
reflects the current state of climate science (Hulme, 
2009; IPCC, 2013, 2014). Though the IPCC reports are 
based on scientific reviews, they are also embedded 
in inter-governmental negotiations, but are finally 
presented as merely scientific reports. The annual 
COP, with its almost universal membership (195 par-
ties), is the most important internationally concerted 
action for the mitigation and adaptation of climate 
change (UNFCCC, 2006, 2014). M. Schäfer et al. 
(2014) found that both events triggered mass media 
attention in Germany. It can therefore be assumed 
that they also triggered online attention—though 
possibly to a different extent.  

Also stakeholders and the constellation of stake-
holders were found to influence the dynamics of at-
tention and sub-topics in the “offline mass media 
public” (Waldherr, 2012). As the presented online 
public arenas differ in these variables, we also assume 
the existence of arena-specific differences.  

Regarding the dynamics of attention in terms of 
intensity and continuity of communication, we as-
sume event-specific attention cycles that will not re-
flect the ideal-typical issue-attention cycle from 
Downs (1972), who describes long-term attention dy-
namics. 

COP19 contained more of the news factor conflict, 
which triggered attention (Waldherr, 2012), as many 
different political stakeholders with conflicting aims 
were involved in this conference. We therefore hy-
pothesize: 

H1: The attention for COP19 is more intensive and 
continuous compared to the IPCC report.  

More variety of opinions on climate change exists 
among stakeholders in the discussion arena and the 
mass media induced discussion arena compared to 
the mass media arena and the expert arena (Lörcher 
& Taddicken, 2015). 

Due to these strong differences across the variety 
of opinions of the stakeholders, we formulate hy-
potheses on the differences between the two discus-
sion arenas and the other two arenas, and hypothe-
ses on the differences between mass media and 
expert arena.  

The greater variety of opinions (Lörcher & 
Taddicken, 2015) may lead to more controversy in the 
discussion arena and the mass media induced discus-
sion arena—this can increase attention (Kriesi, 2003; 
Nisbet & Huge, 2006) and it could also lead to more 
erratic attention for the issue. 

H2: The attention for climate change in the discus-
sion arena and the mass media induced discussion 
arena is more intensive, but less continuous com-
pared to the other arenas.  

We expect differences between the mass media are-
na and the expert arena with regard to intensity and 
continuity of attention. The aims of communication 
between the mass media arena and the expert arena 
differ: The former has the function to cover societally 
relevant information, which leads to more focus on 
political aspects (Lörcher & Taddicken, 2015) and fur-
thermore less continuity for the issue climate change, 
because it competes with other societally relevant 
questions. The latter rather discusses scientific expert 
knowledge on climate change and the issue does not 
compete with other topics (Lörcher & Taddicken, 
2015). We therefore hypothesize: 

H3: Around COP19, attention is more intensive in 
the mass media arena, whereas around the release 
of the IPCC report, attention is more intensive in the 
expert arena. 

H4: In general, there is more continuous attention in 
the expert arena for climate change as compared to 
the mass media arena.  

We also expect event- and arena-specific differences 
to exist within the dynamics of the communicated 
sub-topics. Due to the focus on the discourse around 
specific short-term events, we do not raise hypothe-
ses about shifts to certain sub-topics over time, which 
studies on long-term dynamics of frames or narratives 
could find out (Arens et al., 2010; Downs, 1972; 
McComas & Shanahan, 1999; Weaver et al., 2009). 
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“COP19” will probably trigger political communi-
cation while scientific sub-topics will probably prevail 
in the discourse around the IPCC report. Furthermore, 
we assume that, due to the diversity of its stakehold-
ers and their aim to take action on the mitigation and 
adaptation of climate change, “COP19” is probably 
more compatible with other sub-topics related to 
economics, civil society or individual mitigation 
measures than the IPCC report. Therefore, we assume 
more dynamic of the sub-topics there—which means 
more variation in the relative share of the total com-
munication of the sub-topics over time. To describe 
the variation in the dynamics of the sub-topics, it is 
not only necessary to look at the continuity of atten-
tion to the single sub-topics over time, but also the 
relative differences between the sub-topics there. 

H5: There is more variation in the dynamics of the 
sub-topics during COP19 as compared to the IPCC 
report. 

In the two discussion arenas there is a huge diversity of 
sub-topics compared to the other arenas (Lörcher & 
Taddicken, 2015), which might also foster the dynamics 
of the sub-topics:  

H6: There is more variation in the dynamics of the 
sub-topics in the two discussion arenas compared to 
the other arenas. 

We also expect differences between the mass media 
arena and the expert arena with regard to the dynam-
ics of the sub-topics. Due to the function of the mass 
media arena to cover societally relevant information, 
which means that different relevant aspects of climate 
change (e.g. political, economic and scientific aspects) 
compete with each other, we hypothesize:  

H7: There is more variation in the dynamics of the 
sub-topics in the mass media arena compared to 
the expert arena. 

Despite the assumed arena-specific differences re-
garding the dynamics of attention and sub-topics, 
we do not expect that the dynamics in the MDA are 
independent from mass media coverage. Attention 
and sub-topics in the MDA are presumably related to 
the corresponding articles. Finally, the communica-
tors in the MDA are also audiences of mass media 
coverage, and they process the content actively 
(Hall, 1973; Morley, 1992). Sub-topics could move 
from one public arena to the other and then be re-
framed or modified.  

To summarize, in our empirical study we consider 
two independent variables against three dependent 
variables, as can be seen in Table 3. 
 

Table 3. Hypotheses. 

Independent 
variables 

Dependent variables  

Type of event Intensity of attention (H1) 
Continuity of attention (H1) 
Variation in the dynamics of the 
sub-topics (H5) 

Type of online 
public arena 

Intensity of attention (H2, H3) 
Continuity of attention (H2, H4) 
Variation in the dynamics of the 
sub-topics (H6, H7) 

6. Method  

To answer the hypotheses, a quantitative manual and 
automated online content analysis was conducted in 
the four presented online public arenas. The inquiry 
period spanned from one week before until one week 
after the release of the 5th IPCC report WG1 (16 Sep-
tember until 7 October 2013) as well as the COP19 (4 
until 29 November 2013).  

In a conscious case selection at least two platforms 
with regular activity in all four arenas in Germany were 
selected. Crucial selection criteria were relevance in 
terms of the quantity of traffic and preferably, for each 
arena, different cases regarding the position towards 
climate change or the role of climate science. These 
samples were derived from “spiegel.de” and “Welt.de” 
for the mass media arena and from their reader com-
ments for the MDA, as both outlets have a high level of 
media penetration (AGOF, 2014)4. ‘spiegel.de” can be 
regarded as the online newspaper of record in Germany 
(Bönisch, 2006; MediaTenor, 2013) whereas “Welt.de” 
was picked because it sometimes covers climate sceptic 
positions, which is unusual for the German quality me-
dia’s coverage. Furthermore, both outlets have an active 
online user community, with many reader comments 
submitted compared to other news websites. Two scien-
tific expert blogs were chosen for the expert arena: both 
“Klimazwiebel” and “Klimalounge” are maintained by 
renowned climate scientists with distinct viewpoints on 
the role of climate science. As for the discussion arena, 
the “climate forum” of the meteorological homepage 
“wetteronline.de”, the public Facebook group 
“Klimaschützer” and the biggest German climate sceptic 
platform “EIKE” were chosen. “Wetteronline.de” is one 
of the few German climate change discussion forums 
with regular communication that is not administrated 
by any scientific, political or civil societal organization. 
The Facebook-page “Klimaschützer” has a high pene-
tration level, with its cumulated 13,329 “likes” (as of 
May 19th 2014). The social media campaign to fight 
climate change was initiated by an online provider of a 

                                                           
4 “spiegel.de” with 10.73, “Welt.de” with 9.26 Mio unique us-
ers as of March 2014. 
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search engine for clean power (Klimaschützer, 2013). 
“EIKE” (the European Institute for Climate and Energy) 
is a registered association that is maintained by a group 
of politicians, engineers, scientists and journalists 
(EIKE, 2014). These three platforms have different aims 
regarding climate change communication and also dif-
ferent degrees of organizational structure.  

The archiving was conducted by a web-crawler that 
was developed for the research project at hand. The 
crawler archived the content according to a list of cli-
mate change-related keywords. The basic population 
of this study was defined as all communication units 
(articles, posts, reader comments) in German that ex-
plicitly mention 1) the phenomenon of climate change 
in terms of global warming (or a synonym like green-
house effect) or 2) carbon emissions. Excluded were 
communication units where climate change was mere-
ly mentioned in a list with other terms without any fur-
ther reference to the phenomenon. Based on these 
conditions and the two events triggering climate 
change communication (release of the IPCC report AR5 
WG1 and COP19), a search string with several key 
words was developed. It was controlled manually be-
fore the data collection. The keywords used by the web 
crawler were: climate change, global warming, climate, 
IPCC report, IPCC, climate summit, COP, climate policy, 
climate protection, greenhouse effect, greenhouse gas, 
carbon (dioxide) (originally in German; German syno-
nyms of the terms were also used.) Irrelevant articles 
or initial posts were later eliminated by manual checks. 
In total, the material aggregated to 14,582 contribu-
tions (articles, posts, comments) (Table 4). 

As per the first step of manual coding, a stratified 
random sampling was drawn if the comment frequen-
cies exceeded 20 comments per initial post. It was sub-
divided according to the comment frequency succeed-
ing an initial article or post. For 21−50 comments per 
initial post, every fifth comment was analyzed, while if 
there were more than 50 comments every tenth com-

ment was selected. Stratified random sampling was 
applied to the reader comments of “spiegel.de” and 
“Welt.de” as well as to the “EIKE” forum. A team of 5 
researchers coded manually. The coding of 2.923 
communication units was done between December 
2013 and June 2014 (Table 4).  

In a second step, on the basis of the manual coding, 
an automated content analysis via machine learning was 
conducted to achieve full data analysis for the reader 
comments of “spiegel.de”, “Welt.de” and “EIKE”.5 For 
that, RTextTools were applied according to Jurka (2013). 

The codebook was developed within the project 
“climate change from the audience perspectives” 
(funded by the German Research Foundation) in 2013 
to investigate the content, dynamics of attention and 
form of online climate change communication in dif-
ferent online public arenas. It was validated on the ba-
sis of the data material and it was pretested and im-
proved in several coder trainings.  

Main variables of the codebook that were analyzed 
for this study are the sub-topics within the communica-
tion units (H5, H6). Sub-topics had to be explicitly men-
tioned in the text and explicitly related to climate 
change: Politics and climate change, science and cli-
mate change, COP19, IPCC report (as a special subcate-
gory for science), economy and climate change, me-
dia/culture/arts/celebrity and climate change (e.g. 
movies about climate change), citizen activity and cli-
mate change (e.g. activities from civil society or indi-
vidual citizens) and topics without reference to climate 
change. For every unit, maximally 3 topics could be cod-
ed—i.e. the 3 substantial aspects that are discussed the 
longest or are most important for the argumentation. 
For every variable, the reliability values for the manual 
and the automated coding as well as key figures for the 
machine learning are documented in Table 5. 

                                                           
5 In cooperation with Ana Ivanova M.A., research associate at 
the University of Hamburg. 

Table 4. Web portal frequencies. 

Arena Web Portal Frequency of Communication 
Units (e.g. article, post, comment) 

Stratified Random Sampling 
(for manual coding) 

Mass Media Arena Spiegel.de 72 72 
Welt.de 47 47 

Expert Arena Klimazwiebel 45 45 
Klimalounge 142 142 

Discussion Arena Wetteronline 152 152 
EIKE 1.909 784 

 Facebook 55 55 

Mass Media Induced 
Discussion Arena 

Comments Spiegel.de 10.678 1.242 

Comments Welt.de 1.482 384 

Total  14.582 2.923 
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Table 5. Reliability values. 

Variable Reliability 
Manual Coding 
(Holsti) 

Reliability Automated 
analysis with manual 
coding (Holsti)* 

Classification  
Performances  

F-score ** (mean of 
manifestation = 0 and 
manifestation = 1) 

Politics and Climate Change 0.82 0.78 RF (Liaw & Wiener, 2002) 0.76 

COP19 0.99 0.96 GLMNET (Friedman, Hastie, 
& Tibshirani, 2010) 

0.75 

Science and Climate Change 0.87 0.77 RF (Liaw & Wiener, 2002) 0.77 

IPCC report 0.97 0.96 GLMNET (Friedman et al., 
2010) 

0.82 

Economy and Climate Change 0.90 0.88 Probability 0.74 

Media/Culture/Arts/Celebrity 
and Climate Change 

0.90 0.85 MAXENT (Jurka, 2012) 0.66 

Citizen Activity and Climate 
Change 

0.98 0.86 MAXENT (Jurka, 2012) 0.57 

Topics without reference to 
climate change 

0.84 0.80 SVM (Meyer, Dimitriadou, 
Hornik, Weingessel, & 
Leisch, 2012) 

0.62 

Notes: * Mean of 2 reliability values: 1. Automated analysis with the majority decision of the coding from the manual coding reli-
ability test. 2. Automated analysis with a test set of 500 manually coded units (that were excluded from the manual coding for the 
machine learning); **[F = 2*(precision*recall)/(precision+recall)]. 
 

To operationalize the dynamics in the intensity and 
continuity of attention on climate change, we calculat-
ed the frequency of communication units (articles, 
posts or comments) for each date; for the dynamics of 
attention on the sub-topics the frequency of the re-
spective sub-topics for each date was calculated.6  

7. Results  

7.1. Dynamics of Issue Attention  

7.1.1. Event-Specific Dynamics of Attention  

The results show that both types of events triggered 
attention online. As assumed, they provoked event-
specific dynamics of attention and do not reflect the 
ideal-typical issue-attention cycle from Downs (1972) 
for long time spans. Hypothesis 1 can be confirmed: the 
attention for COP19 is indeed more intensive com-
pared to the IPCC report (Figure 1: IPCC report, n = 
6.200; and Figure 2: COP19, n = 8.382), which means 
that we find more communication units in this time 
span. The more diverse stakeholders with conflicting 
aims might explain this as well as the longer duration 
of the event. The attention during COP19 is also more 
continuous: the intensity of communication fluctuates 
more extremely during the release of the IPCC report. 

                                                           
6 There are also other ways to operationalize attention apart 
from the frequency of communication, such as the length of a 
contribution, its placement or ranking, as well as its scope. 
However, most of these indicators cannot be used for a com-
parative analysis of different forms of online communication 
like articles or comments due to different conditions. 

By far, we find that most communication occurred on 
the day where the summary of the IPCC report was 
presented (27th of September 2013). At first sight, 
these event-specific differences do not come as a sur-
prise, since it can be argued that the release of the 
IPCC report was a short-term event with a short but 
high level of attention, whereas COP19 was a confer-
ence that extended over several days. However, both 
the release of the IPCC report and COP19 were events, 
which were preceded by public negotiations of the in-
volved stakeholders over several days that led to a 
common paper. It is therefore rather surprising that 
the final agreement at COP19 on 23rd of November 
2013 did not elicit much attention. 

7.1.2. Arena-Specific Dynamics of Attention 

Hypothesis 2 can also be confirmed. The attention paid 
to climate change in the discussion arena (DA) and 
above all the mass media induced discussion arena 
(MDA) was indeed more intensive compared to the 
other arenas at both events (Figure 3—Figure 4). This 
might be explained by the greater diversity of opinions 
of the stakeholders due to low communication barri-
ers, which may trigger more controversy. Another rea-
son might be the shorter length of the communication 
units in the DA and MDA—at least compared to the 
mass media arena. The strongest dynamics and fluctu-
ation of attention can be found in the MDA. This means 
that the relative share of the total communication in 
the MDA varied more over time. The attention was 
therefore less continuous—however only for the MDA 
and not the DA and only for the time of the release of 
the IPCC report. 
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Figure 1. Dynamics of attention during the release of 
the IPCC report 2013. 

 
Figure 2. Dynamics of attention during COP19. 

 
Figure 3. Dynamics of arena-specific attention during the release of the IPCC report 2013. 

 
Figure 4. Dynamics of arena-specific attention during COP19. 
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The attention peak during the release of the summary 
of the IPCC report (27th of September) can be found in 
all public arenas except for the DA. All in all, despite 
the more extreme amplitude in the MDA, the attention 
dynamics in the mass media arena, the expert arena 
and the MDA are quite similar. Solely, the attention 
dynamic in the DA is often not related to the other 
public arenas. 

The dynamics of attention during COP19 differ 
much more across the public arenas. This means that 
the attention paid to climate change during the IPCC 
report seems to have been more triggered by this 
event as the great peak at 27th of September demon-
strates. In particular, in the expert arena we find atten-
tion peaks that cannot be explained by the climate 
summit proceedings. This shows that the expert arena 
has its own news values, as neither of the events trig-
gered a great deal of communication about the events 
themselves.  

Interestingly, hypothesis 3 cannot be confirmed: 
Not only in the mass media arena, but also in the ex-
pert arena more intensive communication occurred 
during the political event COP19 compared to the IPCC 
report.  

Also hypothesis 4 cannot be confirmed: The atten-
tion for the issue climate change is not more continu-
ous in the expert arena compared to the mass media 
arena. On the contrary: during COP19 the dynamic of 
attention in the expert arena shows the biggest ampli-
tudes. 

7.2. Dynamics of Sub-Topics 

7.2.1. Event-Specific Dynamics of Sub-Topics  

The general assumption that the scientific event of the 

IPCC report triggered more communication about sci-
entific topics, whereas political aspects prevailed in the 
online discourse around COP19, can be confirmed. The 
top sub-topic during the IPCC report was science (Fig-
ure 5). There are more frequent sub-topics during 
COP19—firstly economy, then science and also politics 
and citizens (Figure 6). The higher quantity of commu-
nication about economics and climate change com-
pared to politics during COP19 underlines the above 
made observation on the dynamics of attention, 
whereby the attention paid to climate change during 
COP19 does not seem to be strongly related to the 
event—compared to the release of the IPCC report. 
Beyond that, there is little communication about the 
events derived from the IPCC report and COP19 (Fig-
ures 5−6). 

Furthermore, hypothesis 5 can be confirmed, as 
there are event-specific dynamics of sub-topics. There 
is slightly more variation in the dynamics of sub-topics 
in the communication on COP19 compared to the IPCC 
report (Figures 5−6). This means that during COP19, 
over the course of time, the relative share in the total 
communication of the sub-topics varies more, meaning 
also that more sub-topics are present in the discourse. 
This might be explained by the variety of stakeholders 
from different fields at COP19 and the aim to take ac-
tion on the mitigation and adaptation of climate 
change, which is more compatible with other sub-
topics. A complementary explanation could be the find-
ing on the dynamics of attention (7.1.2): a higher quan-
tity of climate change communication is not triggered 
by COP19 itself.  

In the time span of the IPCC report, the dynamics of 
the sub-topics in the course of time are very similar—
all of the different sub-topics are communicated most 
at the release of the summary report. 

 
Figure 5. Dynamics of sub-topics during the release of the IPCC report 2013. 
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Figure 6. Dynamics of sub-topics during COP19. 

Table 6. Sub-topic frequencies in different online public arenas (in %). 

 Sub-Topics 
Arena 
Total  

Mass Media 
Arena 

Expert 
Arena 

Discussion 
Arena 

Mass Media Induced 
Discussion Arena 

  N = 14.582 N = 119 N = 187 N = 2.116 N = 12.160 

Politics and Climate Change 16 61 12 10 17 

Science and Climate Change 29 33 62 33 28 

COP19 4 34 1 2 4 

IPCC Report 7 23 17 9 7 

Economy and Climate Change 22 31 1 6 25 

Media/Culture/Arts/Celebrity and 
Climate Change 

11 3 13 13 11 

Citizen Activity and Climate Change 16 5 5 8 17 

Topic without reference to Climate 
Change 

18 2 0  22 18 

Note: Multiple response set, 3 options. 

7.2.2. Arena-Specific Dynamics of Sub-Topics  

The communicated sub-topics differ strongly between 
the online public arenas, although climate change is a 
science topic (Table 6): in the DA and the MDA we have 
a larger diversity of sub-topics compared to the other 
arenas, as we have a large number of communications 
that do not make reference to climate change. This 
means that communicators possibly associate sub-
topics with climate change that, from our point of 
view, are not directly related to it. In that sense, they 
communicate creatively. In contrast to the other are-
nas, political aspects as well as the events “IPCC re-
port” and “COP19” are especially discussed in the mass 
media arena and science is the main sub-topic in the 
expert arena. 

Hypothesis 6, regarding the arena-specific dynamics 
of sub-topics, cannot be confirmed. This means that, 

despite a huge diversity of sub-topics in the two discus-
sion arenas, no obvious differences in the dynamics of 
sub-topics can be found. However, this result is based 
on a small number of cases in the mass media arena 
and expert arena that do not allow for a convincing in-
terpretation of the figures (Figure 7).  

In the MDA, there is not much variation in the dy-
namic of the sub-topics. Especially during COP19, the 
relative share of each sub-topic over time is very simi-
lar. In the DA, in contrast, the dynamics of attention of 
certain sub-topics vary more. 

Hypothesis 7 cannot be proven reliably, because 
the number of cases in the mass media arena and the 
expert arena are too small to interpret the differences 
in the dynamics of the sub-topics. It can, however, be 
stated that more sub-topics are frequently communi-
cated in the mass media arena compared to the expert 
arena (Figure 7). 
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Figure 7. Overview: Dynamics of arena-specific sub-topics during the release of the IPCC report 2013 and COP19. Note: 
Different scales used in support of a better visualization. 
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8. Conclusions  

The aim of this study was to investigate if climate 
change has specific dynamics of attention on the issue 
and its sub-topics depending on the triggering event 
and the type of online public arena, i.e. when and 
where it is communicated.  

So far, we have known very little about the dynam-
ics of attention on issues and sub-topics in online dis-
course, as most previous studies only focused on tradi-
tional, i.e. “offline” journalistic media. Furthermore, 
they only focused on the long-term dynamics of media 
attention. The few studies that analyzed online atten-
tion found indications of more and longer issue atten-
tion (Anderson et al., 2012) and little dynamics in the 
interpretations, with a tendency to focus more on 
problem-solving strategies over time (Arens et al., 
2010). However, they analyzed the Internet globally 
and did not investigate the differences between the 
various online public arenas. 

Our results show that the dynamics of issue atten-
tion and sub-topics online are indeed influenced by (1) 
events and by (2) the respective online public arenas 
due to their specific (constellations of) stakeholders. 
So, Waldherr’s (2012) influencing factors should there-
fore be taken into account in further research on issue 
attention and even the dynamics of sub-topics.  

The short-term dynamics of attention triggered by 
events proceed very differently. When looking at 
event-specific issue attentions, more intensive and con-
tinuous issue attention can be found related to the po-
litical event COP19, which might be explained in part 
by a longer duration of the event, but also by the diver-
sity of involved stakeholders with conflicting positions. 
However, we find more extreme online attention peaks 
around the scientific event of the IPCC report release in 
2013. This means that, despite the fact that both 
events are characterized by negotiations that lead to a 
final agreement, one event triggered more concentrat-
ed communication at certain times. Results on the sub-
topics might explain this observation, because the com-
munication during the release of the IPCC report is more 
related to the event than was found during COP19.  

Furthermore, we found arena-specific attention dy-
namics. The attention towards climate change in lay 
communication differs from journalistic and scientific 
expert communication, because there is a higher inten-
sity of attention. For the continuity of attention, we 
find slightly more ambiguous results. The attention in 
the MDA shows big amplitudes, whereas the DA does 
not. The expert arena, which we expected to show the 
most continuous attention for climate change, has the 
highest amplitudes of attention during COP19. Fur-
thermore, we find the biggest amplitudes of issue at-
tention in the expert arena. This is surprising, as we 
expected that scientists are the stakeholders with the 
steadiest interest in climate change. The result, that is-

sue attention in the mass media arena is relatively con-
tinuous, is interesting because it is a common reproach 
to journalism in the public opinion that the mass media 
agenda changes too fast. It has to be taken into ac-
count that especially in the mass media arena, the at-
tention to the issue of climate change is influenced by 
the presence of other competing issues. 

Our results also showed event-specific dynamics of 
sub-topics. The dynamics of sub-topics in the commu-
nication on COP19 vary more as compared to the IPCC 
report. Science was the most frequent sub-topic during 
the release of the IPCC report, while during COP19 dif-
ferent sub-topics affected the discourse, especially 
economy and climate change. There could be two dif-
ferent reasons for this result: (1) the aim of COP19 was 
to take action in terms of the mitigation and adapta-
tion of climate change, which is more compatible with 
other sub-topics and (2) much of the online communi-
cation during COP19 was not triggered by the event as 
compared to the IPCC report.  

Our research reveals that it is crucial to differenti-
ate between forms of online communication. Here, the 
concept of online public arenas proves to be sustaina-
ble in analyzing different forms of online communica-
tion with different constellations of stakeholders.  

The study also makes a methodological contribu-
tion, as it proves that automated content analysis 
based on the machine learning of manually coded con-
tent works even for user-generated content like reader 
comments. This is remarkable, because user-generated 
content does not have a standardized structure like 
journalistic articles, but is often fragmentary and char-
acterized by a style of everyday language and even de-
ficient modes of speaking.  

The major limitation of this study is its character as 
a case study on the issue of climate change—a long-
term and global issue that is generated basically from 
the scientific field. Further research should therefore 
also investigate the influence of other issues on the 
dynamics of attention and of therewith-related sub-
topics. The influencing factor “issue” (Waldherr, 2012) 
was the only one not taken into account in this study. 
The issues should differ in the societal fields in which 
they are embedded and, as such, assess whether they 
are related to long-term or short-term processes 
and/or local-related or global-related processes. We 
may assume that there are also “issue-specific” dynam-
ics of attention and sub-topics—however, its underly-
ing variables still have to be explored further.  

It also has to be taken into account that our results 
are valid for short-term dynamics, and have yet to be 
proven for long time-spans.  

Further research could also investigate the dynam-
ics in the interpretation of the sub-topics. Here, it 
would be valuable to analyze the interpretations of the 
sub-topics not only via quantitative measures, but also 
by using qualitative methods. Likewise, it seems prom-
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ising to research the dynamics of attention and sub-
topics not only within the online public arenas, but also 
between them. Are there Intermedia Agenda Setting 
effects or are the online public arenas fragmented 
from each other? 
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1. Introduction 

Over the years, communication researchers have spent 
a lot of time investigating the differential effects of pic-
tures and words on people’s cognition, emotion, 
memory, and comprehension. Research in this area is 
done in an attempt to ascertain whether pictures or 
words are more effective for presenting various types 

of information in different kinds of messages. This re-
search has demonstrated that the processing of words 
and pictures varies along a continuum from abstract to 
concrete. Here we are concerned only with the pro-
cessing of concrete pictures and words; that is, pictures 
and words that stand for or depict real things in the 
world. Certainly, in the era of the internet this kind of 
research is more relevant to communication research 
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than ever. In general, we find that pictures tend to be 
more arousing, more memorable, more easily pro-
cessed, and elicit more emotional response than words 
(Houts, Doak, Doak, & Loscalzo, 2006; Kensinger & 
Schacter, 2006; Lang, Potter, & Bolls, 1999).  

Multiple explanations for these results exist, includ-
ing: first, that pictures are processed in parallel while 
words are processed serially, or; second, that pictures 
are processed automatically while the processing of 
words is more effortful. We, based on theories of eco-
logical perception (i.e. perception action theory), em-
bodied motivated cognition, and evolutionary psychol-
ogy, propose instead that the faster and more vigorous 
responses elicited by pictures compared to words arise 
because pictures automatically elicit more vigorous or 
thoroughly expressed evolved biologically imperative 
responses.  

Dynamic human centered communication systems 
theory (DHCCST) (Lang, 2014) is used as the framework 
for explaining and testing this theoretical hypothesis 
for why pictures, compared to words, tend to be pro-
cessed faster and elicit larger emotional responses. Un-
like most communication theories framed within the 
dominant paradigmatic approach consisting of the lin-
ear causal model, sensation-perception theory, and in-
formation processing approaches (Lang, 2013) DHCCST 
is based on a new approach based on the dynamic sys-
tems non-linear causal model, perception action theo-
ry, and motivated cognition.  

DHCCST conceptualizes communication as an 
evolved, embedded, dynamic adaptive process peculiar 
to animals acting in the world (Clark, 2008; Gibson, 
2013; Sherry, 2011). Therefore, we analyze the differ-
ences between pictures and words by considering 
them from the perspective of an evolved human acting 
in an environment over-time. Time is essential in this 
analysis and provides guidance for our theorizing at 
several scales (Berthenthal, 2007). Time is considered 
at the evolutionary scale (millions of years), at the his-
torical scale (thousands of years), the behavioral scale 
(days and hours), and at a cognitive/neurological scale 
(minutes to milliseconds). 

2. From an Evolutionary Timescale 

The primary assumption of DHCCST is that humans are 
animals and that they evolved in this particular world. 
As a result, we evolved in such a way as to be tuned to 
perceiving and acting in this world with its combination 
of forces and media. DHCCST’s ecological approach is 
based on Gibson’s ecological or direct perception theo-
ry. Sometimes called perception action theory, it is 
based on the notion that humans evolved in this par-
ticular world, which provided us with an environment 
where air, light, water, and gravity are the media that 
afford animal life and animate behavior/action. In addi-
tion to these life supporting and perception-enabling 

media through which we move, the world also contains 
substances, surfaces, detachable objects, and animals. 
Surfaces vary in opacity, hardness, texture, etc. Surfac-
es can be open (ground, walls) or closed (rooms, caves). 
Surfaces can contain substances. Objects are closed sur-
faces which can be detached and moved from one place 
to another. Animals are detachable objects with a closed 
body envelope who can change their external appear-
ance and display animate behavior. 

According to ecological perception theory, the per-
ceptual organs are evolved machines that directly pick 
up information from the world. The movement (i.e. ac-
tion) of animals and their perceptual organs through 
the world results in the direct pickup of information in 
the world allowing animals to move, find food, avoid 
danger, and procreate. The sensations of sight, hearing 
or smell are secondary to the actual pick up of the in-
formation. Action, not sensation, mediates perception. 

DHCCST defines communication as the transfer of 
information from one animal to another in an envi-
ronment over time. Communication is both evolved 
and adaptive. As evolved animals, humans have a vari-
ety of evolved communication encoding systems. 
DHCCST defines evolved communication encoding sys-
tems as those actions or emissions of animals that can 
be directly perceived by the perceptual system of an-
other animal. For example, marking behavior (i.e. leav-
ing behind a smell through an emission or the behavior 
of rubbing against something) is an evolved encoding 
system, and the mark is a form of communication that 
can be directly perceived by the olfactory system of an 
animal. Similarly, actions and expressions can be di-
rectly perceived by the visual system. Sounds (e.g. 
screams, moans, sighs, cries, growls, purrs) can be di-
rectly perceived by the auditory perceptual system. An-
imals communicate through a variety of evolved per-
ceptual systems. Bees communicate the location of 
particularly good nectar through the waggle dance 
(Riley, Greggers, Smith, Reynolds, & Menzel, 2005), ants 
secrete scent trails to guide one another towards food 
(Wilson, 1962). Humans and most mammals can smell 
your fear (de Groot, Semin, & Smeets, 2014), hear your 
cries or laughter, see your facial expressions and your 
actions, and express tenderness and love through touch. 
These are our evolved communication systems. 

The evolved human walking through the world in 
evolutionary time only encountered substances, sur-
faces, objects and animals. Their perceptual systems 
directly picked up, over time, both the invariant as-
pects of their environment (i.e. things that were not 
changing as they moved through the world) and its var-
iants (i.e. things that were changing as they moved 
through the world). Invariants include the shape of a 
mountain, the texture and orientation of the ground, 
and the location of trees. As the animal moves, some 
invariants appear while others are occluded but they 
remain invariant. Other aspects of the world are vari-
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ant. Leaves blow in the wind or fall. Animals appear, 
move, and disappear. The light changes as clouds move 
across the sun, or the sun rises and sets. Evolved com-
munication information, whether it is an emission, an 
action, an expression, a sound, or a touch is variant and 
is directly perceived. Thus, information passing be-
tween animals through evolved encoding systems is di-
rectly perceived variant information in the environ-
ment and is the basis of communication. The evolved 
human walking through the world in evolutionary time 
only encountered substances, surfaces, objects, and 
animals. They never encountered a picture or a word 
as these did not yet exist.  

3. From a Historical Timescale 

And then someone made a drawing--in the sand, in the 
mud, on a cave wall, with chalk, with paint…and there 
was a picture. What is a picture? According to Gibson 
(2013) a picture is a surface that captures the invariant 
aspects of a place or an object at a time and freezes it. 
Ecological perception mediated by action includes both 
variant and invariant information. A picture is not an 
evolved encoding system. It is a man-made invention 
that captures the invariant aspects of a thing at a spe-
cific moment in time. In particular, it captures shape, 
color and form. What it doesn’t capture are the vari-
ants of the object or the place. Thus, a picture of a cat 
has the form and the color and the shape of a cat but it 
doesn’t have locomotion, sniffing, licking, being ruffled 
by the wind, or being soft when you touch it. When we 
see a picture of a cat, we directly perceive the invari-
ants of the cat. But the picture of a cat affords only 
what is afforded by the visual invariant aspects of a cat 
provided in the ambient light array (i.e. information 
available to the visual perceptual system). As a result, 
the picture affords only looking at a cat, not stroking it, 
smelling it, or hearing it purr. But the form, shape, and 
color of the cat are still available for direct perception. 
DHCCST defines pictures as a manmade representa-
tional encoding system. Manmade representational 
systems are those that contain information that is di-
rectly perceivable by some perceptual system, but do 
not contain all of the perceptual information that 
would be available in the real object, substance, sur-
face, or animal. 

And then there were words. After pictures came 
words. Words are, in a sense, pictures. They are surfaces 
that provide invariant edges arranged in various orienta-
tions fixed in time. Their shape, color, and form can be 
directly perceived but these shapes and forms are not 
related to the shapes and forms of the things that they 
stand for. The shape of the word cat does not provide 
any directly perceived information about the invariants 
of the cat. The only directly perceivable information in a 
word is the shape, color, and form of the word. Thus, the 
meaning of the word is not directly perceivable. 

4. From the Neurological and Cognitive Timescales 

What happens, then, when we see a word? How do we 
get from directly perceiving the form of the word cat, 
to knowing that the word “cat” stands for cat. As com-
plex evolved animals, humans consist of multiple nest-
ed complex systems. DHCCST pays particular attention 
to the cognitive/neurological system embedded in a 
physiological system, embedded in a motivational sys-
tem, embedded in a perceptual system, embedded in a 
biological system. Each of these systems evolved to 
function in this world and constrains, interacts with, fa-
cilitates, and inhibits actions and reactions in the other 
systems over time. These systems are nested in the 
human both biologically and within time. The neurolog-
ical system is in a faster band than the cognitive 
(Berthenthal, 2007). Complex interactions of these sys-
tems allow us to act, perceive, feel, and think in the 
world. DHCCST builds on Hofstadter’s (Hofstadter, 
2000) conceptualization of an active symbol to bridge 
the gap between direct perception of the form of the 
word “cat” and the sensation of the meaning of the 
word “cat”. According to Hofstadter, an active symbol 
is something in the world which initially elicits neuronal 
activation associated with its form, but then immedi-
ately activates additional neuronal activity associated 
with its meaning and our knowledge of the thing that 
the symbol stands for. This activity eventually leads to 
the cognitive sensation of meaning. Thus, when looking 
at pictures we directly perceive the form of the thing 
that is represented and respond to it without sensa-
tion. When looking at words we directly perceive the 
form of the word but not the form of the thing that is 
symbolized. The form triggers neurological activity that 
both leads to an understanding of the meaning of the 
word and triggers the appropriate biological response. 
Thus, the perception of the form of a word is mediated 
by action, but the perception of the meaning of a word 
is mediated by sensation. The perception action neuro-
logical loop has been shown to be much shorter and 
therefore much faster than the perception action loop 
(Pearson, 1985). Thus, while the form of the word is di-
rectly perceived as quickly as the form of the picture, the 
form of the word carries no evolved invariants that will 
trigger a biologically imperative response while the form 
of the directly perceived concrete picture does. The 
meaning of a word arrives more slowly with completion 
of the perception sensation loop and triggers a biologi-
cally imperative response, should one be appropriate. 

DHCCST argues that this difference between a rep-
resentation (e.g. picture) of something and a symbol 
(e.g. word) of something is at the heart of the differen-
tial responses we see in people to concrete words and 
pictures. People directly perceive the meaning of a rep-
resentational picture which leads directly to the 
evolved biologically imperative response. People do 
not directly perceive the meaning of a word and there-
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fore their initial response to a word is neurological and 
then cognitive. The faster neurological component of 
the directly perceived picture automatically triggers 
the evolved biological response before the sensation of 
meaning but more slowly than the directly elicited re-
sponse to the picture.  

Having made this claim it makes sense to temper it 
slightly. Because communication is adaptive, it makes 
sense that a shouted word (Fire!) should elicit almost 
the same evolved response as the presence of fire. If 
words completely removed the ability to act swiftly, 
without the sensation of meaning and conscious 
thought, to protect ourselves from threat or seize op-
portunity, they would not be a particularly adaptive 
form of communication. Yet we know from many areas 
of priming research that, for practiced readers, peo-
ple’s physical and biological responses to words do 
begin before they are consciously perceived and identi-
fied. Similarly, priming research has also shown larger 
responses for pictures than for words (Carr, McCauley, 
Sperber, & Parmelee, 1982). However, once cognition 
catches up, we also have the ability to either facilitate 
or inhibit that evolved response. In this nested system 
approach it is likely that the repeated pairing of the 
meaning of the word with the invariant shape of the 
word results in the shape of the word developing moti-
vational relevance, but this response is smaller than that 
elicit by the evolved invariants of the shape of a cat.  

5. From a Behavioral Timescale 

DHCCST sees human behavior as the dynamic self-
organization of the human nested systems. At this 
timescale as the human animal acts in the evolved 
world it directly picks up information about the sur-
rounding environment and its contents, perceiving 
what the environment affords to promote survival and 
task completion. 

This direct perception of the information in the 
world is nested in our biological motivational systems 
which evolved to promote survival. Hence, danger, 
threats, food, and mates are directly perceived which 
leads to biological and motivational reflexes that sup-
port protective or approach behavior. Action towards 
and away from motivationally relevant things in the 
environment, that is things which afford threat or op-
portunity, begins with direct perception of those things 
and the elicitation of biological motivational responses. 
DHCCST conceptualizes motivational responses using 
Caccioppo’s dual motivational system model (Cacioppo 
& Berntson, 1994, 1999; Cacioppo & Gardner, 1999; 
Cacioppo, Gardner, & Berntson, 1997).This model pos-
its two independent motivational systems, the ap-
proach or appetitive system and the aversive or defen-
sive system. The two systems have been shown to have 
different patterns of activation. Of importance here is 
that the aversive system has been show to activate 

more quickly and more vigorously than the appetitive 
system. This characteristic of the aversive motivational 
activation function is called the negativity bias. Initial 
activation in the direct perceptual, biological (e.g. mo-
tor), and motivational systems has been shown to be 
faster than neurological and cognitive responses to the 
environment and its contents. For example, Whelan, 
Hiebert and Pearson (1995) showed that changes in 
gait (biological) in response to direct perception of var-
iations in the ground occurred before the information 
could have travelled from the foot to the brain and 
back again, given the speed of nerve propagation, as 
would have to happen if the gait change resulted from 
sensation based perception. Similarly, motivation 
based alteration in probe stimuli can be seen as early 
as 8 msec post probe onset. The motivational response 
can modulate the auditory nerve response at 8 msec 
post probe onset suggesting that the motivational sys-
tem is faster than one of the fastest parts of the neuro-
logical system (Davis, 1997). Cognitive facilitation or 
inhibition of these automatic/reflexive actions comes 
somewhat later. This means that motivationally rele-
vant information in the environment directly elicits bio-
logically imperative responses. Its mere presence be-
gins a response that may or may not be stoppable. If 
the response is very swift (e.g. a startle response (pro-
tective) or an orienting response (approach) they can’t 
be stopped. If it’s a slower acting response (e.g. moving 
forward or back, hiding, etc.) its continuation may be 
slowed by cognitive inhibition or sped up by cognitive 
facilitation. 

6. Media as Part of the World 

DHCCST argues that when an animal encounters moti-
vationally relevant contents in the world they respond 
in an evolved biologically imperative manner. But what 
happens when motivationally relevant representations 
(e.g. pictures) and symbols (e.g. words) are encoun-
tered in the environment? Decades of communication 
research have supported the conclusion that responses 
to mediated information are very similar, at least at the 
neurological time scale, to responses to similar infor-
mation in the world (Reeves & Nass, 1996). It has been 
found, in previous studies examining the processing of 
words and pictures, that pleasant and unpleasant 
words and pictures automatically activate the motiva-
tional systems (Lang, 2009; Lang & Yegiyan, 2009; Lee 
& Lang, 2009) with pleasant words and pictures elicit-
ing appetitive activation and unpleasant words and pic-
tures eliciting aversive activation (P. J. Lang, Green-
wald, Bradley, & Hamm, 1993). Thus, both pictures and 
words elicit motivational activation but, due to the 
negativity bias, unpleasant pictures and words elicit 
more activation than pleasant pictures and words.  

However, as discussed previously, we are arguing 
that when perceiving pictures, the biologically evolved 
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response, either aversive or appetitive, will begin im-
mediately because the form of the motivationally rele-
vant thing can be directly picked up from a picture. 
However, as time continues and there are no variants 
to accompany the invariants in the picture, the re-
sponse may unfold in a less vigorous manner since 
there are no indications that the picture contains fur-
ther motivationally relevant information (e.g. animate 
behavior). On the other hand, when a motivationally 
relevant word is encountered, there is no direct pickup 
of the form of the object, only the form of the word. 
Instead, the neurological response occurs identifying 
the shape of the word, which then triggers the biologi-
cal response of identifying threat or opportunity and 
eventually the cognitive identification of the thing. For 
this reason, DHCCST argues that symbols (i.e. words) 
result in a slower, less vigorous, and more modifiable 
biologically imperative response and then enable its 
inhibition or facilitation. 

These biologically imperative motivational respons-
es happen automatically and quickly in order to sup-
port behavior towards opportunity and away from 
threat. Therefore, they can interfere with other ongo-
ing behaviors. Research demonstrates that automati-
cally elicited motivational responses interfere with and 
slow learned and ongoing behaviors (Boysen, Berntson, 
Hannan, & Cacioppo, 1996) and that the larger the bio-
logical imperative, the greater the interference with 
the task.  

7. Processing Pictures and Words 

What does this mean for the processing of pictures and 
words? The theory described above offers four basic 
propositions from which to predict human processing 
of words and pictures. First, pictures elicit bigger and 
faster biologically imperative responses than do words. 
Second, unpleasant things elicit larger biologically im-
perative responses than do pleasant things. Third, bio-
logically imperative responses happen automatically, 
take time to occur, and affect not only the timing but 
also the trajectories of other behavior. They may speed 
certain types of related behavior (e.g. approaching, 
avoiding), but may interfere with and slow other be-
havior (e.g. accessing stored information, making deci-
sions). Fourth, biologically imperative responses can be 
actively inhibited over time and that inhibition will be 
more successful during the delayed responses trig-
gered by neuronal activation than during the direct ac-
tivation of the response by pictures.  

To test these propositions we have designed an ex-
periment in which people view, on a computer screen, 
60 pairs of matched motivationally relevant concrete 
pictures and words (e.g. the word apple, a picture of an 
apple). Half of the picture/word pairs are motivational-
ly relevant and pleasant (e.g. food, sex, babies) and half 
are motivationally relevant and unpleasant (e.g. blood, 

death, weapons, snakes). Participants view and catego-
rize the 120 pictures two times. Once, participants cat-
egorize as fast as they can, whether the thing on screen 
is a picture (representation) or a word (symbol) (called 
form categorization). The other time, they categorize 
whether the thing on screen is pleasant or unpleasant 
(called emotional categorization).  

Applying the propositions, we expect slower cate-
gorization when biological imperatives are larger. 
Therefore, in general, (H1) pictures and (H2) negative 
things should have larger biologically imperative re-
sponses and be categorized more slowly than words 
and positive things.  

The next prediction (H3) is that emotional categori-
zation will be slower than form (word/picture) catego-
rization. This is because neither the meaning nor the 
emotional valence of the word or picture is necessary 
to categorize whether it is a picture or a word. There-
fore, the human system will self-organize, during this 
task, in such a way as to perform the task most suc-
cessfully and efficiently. This means that people will 
automatically (and perhaps even intentionally) inhibit 
their motivational systems in order to decrease the in-
terference of the biologically imperative response with 
the encoding system categorization task. This should 
reduce the size of the response and increase the speed 
of categorization. However, during the emotional cate-
gorization task, it is the activation of the motivational 
systems in response to the directly perceived stimulus 
that leads to the sensation of pleasantness or unpleas-
antness. In order to do this task efficiently participants’ 
need the information provided by the biologically im-
perative response. Therefore, they will not inhibit the 
motivational systems (to the same degree), resulting in 
larger responses and slower categorization. 

In addition, it is possible that there may be some in-
teractions. For example, the difference in categoriza-
tion speed between unpleasant pictures and unpleas-
ant words will likely be larger than the difference 
between positive pictures and positive words. Re-
search question 1 asks if there are any interactions.  

8. Method 

8.1. Experimental Design 

A 2 (Task: Emotional categorization, Form categoriza-
tion) × 2 (Encoding System: representation/picture, 
symbol/word) × 2 (Valence: Pleasant, Unpleasant) × 15 
(pictures) fully within-subjects factorial design was used.  

8.2. Independent Variables 

Stimulus. The stimulus consisted of 60 words and 60 
pictures which were representations of the words. The 
60 words were concrete words selected from the Af-
fective Norms for English Words (ANEW) system (Brad-



 

Media and Communication, 2015, Volume 3, Issue 1, Pages 34-43 39 

ley & Lang, 1999). The ANEW system contains over 
1000 words that are normed for valence and arousal. 
Thirty of the 60 words chosen were rated as pleasant 
and 30 were rated as unpleasant. The 60 pictures were 
selected from Google Images to represent the words. 
The images were selected controlling for background 
and size. The focal object (which represented the 
word) was large and centrally foregrounded and back-
grounds were simple and emotionally neutral. 

Categorization Task. Participants completed two 
timed categorizations of the stimulus set. The form 
categorization task required participants to view the 
words and pictures in random order and indicate 
whether each was a word or a picture by pressing one 
of two indicated keys on the keyboard as quickly as 
possible. The emotional categorization task used the 
same procedure but participants were asked to catego-
rize whether the word or picture was emotionally 
pleasant or unpleasant. Participants were instructed to 
use fingers on different hands. They used either the R-
Shift (positive) versus L-Shift (negative) for the emotion 
categorization or R-Ctrl (picture) vs. L-Ctrl buttons 
(word), which are on opposite sides of the keyboard to 
complete the categorizations. The more natural posi-
tion for using these keys was two hands, and this was 
the demonstrated positioning. The keys representing a 
category were the same for all participants. This should 
not be a problem as Woods, Wyma, Yund, Herron & 
Reed (2015) demonstrated that simple categorizations 
were not affected by handedness except in cases of 
lateral presentation. In this study there was no laterali-
zation of stimuli. Pictures and words were always pre-
sented in the center of the screen.  

8.3. Dependent Variables 

Response Latency. Items were evaluated one at a time. 
Individuals were instructed to keep their fingers on the 
response keys and answer as quickly as possible with-
out sacrificing accuracy. The time of evaluation for 
each image or word was collected in milliseconds from 
the time the item appeared to the time the participant 
pressed a response key. The accuracy of the categori-
zation of each word and picture in both tasks 
(word/picture or pleasant/unpleasant) was monitored. 
Proportion correct was computed. Accuracy was slight-
ly higher for the form task (97%) than the emotional 
valence task (89%).  

8.4. Data Analysis 

Measures were taken to deal with outliers in these la-
tency data. For each categorization, reaction time out-
liers over and under 2.49 standard deviations from the 
mean were replaced with the value of that limit 
(Cousineau, & Chartier, 2010). In order to do this, Z-
scores were calculated. Of the total 11,520 reaction 

time responses in both tasks, only 383 (3%) were re-
placed (187 in the emotional task and 196 in the form 
task). After replacing the outliers, the Z-scores were 
then calculated back into milliseconds for analysis. These 
data were then analyzed as raw data submitted to a 2 
(Categorization Task: Emotional, Form) × 2 (Encoding 
System: Word, Picture) × 2 (Valence: Pleasant, Unpleas-
ant) × 15 (Repetitions) repeated-measures ANOVA. 

8.5. Participants 

Participants (N = 48) were undergraduates in a tele-
communications class and received extra credit in the 
course for their participation. 60% were females with a 
median age of 18.  

8.6. Procedure 

Participants completed the protocol individually. Upon 
arrival informed consent was obtained after all partici-
pants’ questions were answered satisfactorily. Then, 
participants were seated at a laptop station equipped 
with MediaLab and DirectRT software (Jarvis, 2010), 
which were responsible for delivering the stimuli and 
collecting responses. Participants first engaged in an un-
related picture evaluation task. Next, participants com-
pleted the emotional and form categorization tasks in 
random order. Upon completion of these tasks, the par-
ticipants completed a series of personality scales. Then, 
participants were thanked, debriefed and dismissed. 

9. Results 

Hypothesis one predicted that people would categorize 
pictures as pictures more slowly than they would cate-
gorize words as words. The main effect of encoding sys-
tem was significant, F(1,47)=17.64., p<.00, η2= .27. The 
average categorization speed for pictures was slower 
(M=706.10, SE=14.243) than that found for words 
(M=668.40, SE=11.40) across both categorization tasks.  

Hypothesis two predicted that classifying feelings 
would be slower than classifying form. The main effect 
of task was significant, (F(1,48)=279.82, p<.00, η2= .86. 
On average people categorized how they felt much 
more slowly (M=869.40, SE=20.47) than form 
(M=505.10, SE=10.57).  

Hypothesis three predicted that unpleasant pic-
tures and words would be categorized more slowly 
than pleasant pictures and words. The main effect of 
valence only approached significance, F(1,48)=2.62, 
p<.11, η2= .05, though it was in the correct direction. 
On average people categorized negative words and pic-
tures more slowly (M=695.99, SE=15.29) than positive 
pictures and words (M=678.51, SE=10.82).  

Research question one asked about the possibility 
of interactions. There were no significant interactions, 
though the task X valence interaction approached sig-
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nificance, F(1,47) = 1.84, p <.18, η2= .04. During form 
categorization (when the motivational systems are in-
hibited) there is virtually no difference in the speed of 
categorizing words (M=503.31, SE=10.00) and pictures 
(M=506.90, SE=11.46). During valence categorization, 
however, pictures are categorized more slowly 
(M=885.09, SE=26.89) than words (M=853.71, 
SE=18.07), t(47)=2.97, p<.01. 

10. Discussion 

This paper uses DHCCST to reconceptualize communi-
cation from an evolved, embedded, embodied, dynam-
ic perspective. The difference between pictures and 
words is considered to be a difference in perception. 
Pictures are thought to enable direct perception (or 
perception mediated by action) while words are 
thought to allow direct perception only of the shape of 
the word. Subsequent neurological and cognitive activ-
ity is required before the meaning of a word is under-
stood (sensation mediated perception). For this reason 
it is argued that pictures elicit faster and more intense 
biologically imperative responses (associated with ap-
proach and avoidance), which interfere with ongoing 
tasks. Thus, pictures, through direct perception, elicit ac-
tion, especially that action which is in service of biologi-
cally imperative behaviors (consuming food, finding ma-
tes, avoiding danger). Words on the other hand, elicit a 
delayed biological response which can then be inhibited 
or facilitated once it is activated. For this reason, words 
allow us to think about motivationally relevant material 
in a more cognitive and less motivational fashion. 

Using this perspective it was predicted that 1) peo-
ple would categorize pictures as pictures more slowly 
than they would categorize words as words; 2) that 
they would perform form categorization faster than 
emotional categorization, and; 3) that they would cat-
egorize negative words and pictures more slowly than 
positive words and pictures. Hypothesis 1 and 2 were 
supported. Hypothesis 3 was partially supported by the 
nearly significant task X valence interaction which 
showed no difference between pleasant and unpleas-
ant pictures and words during form categorization but 
a significantly slower categorization of unpleasant 
compared to pleasant pictures and words during emo-
tional categorization.  

The primary importance of these findings may be 
that they provide initial support for the approach being 
advocated by DHCCST but there are also some implica-
tions for communication research. A great deal of 
communication research has focused on the use of pic-
tures compared to text or television compared to print. 
In general pictures are found to be remembered 
somewhat better than text (Finnegan & Vishwanath, 
1996), to elicit somewhat more attention (Houts et al., 
2006), and to improve memory for text, especially 
when the topic of the picture or the news is concrete 

(David, 1998). In addition, it has been suggested that 
picture processing requires fewer cognitive resources 
compared to the processing of words (Lang et al., 
1999). And while the evidence is somewhat mixed it 
has been suggested that pictures increase comprehen-
sion, attention, and memory even more for people 
with lower levels of literacy (Finnegan & Vishwanath, 
1996; Houts et al., 2006).  

The results of this study support the contention 
that concrete pictures, because they are directly per-
ceived, activate very fast acting biological and motiva-
tional systems, which then slave the initial response of 
slower acting, higher order systems. This direct percep-
tion is not related to literacy or education or previous 
knowledge, but only to our nature as evolved humans. 
As a result, pictures, and in particular those that are 
threats or opportunities (i.e. motivationally relevant), 
will be perceived, attended to, and understood by 
these lower acting processes faster and at a lower level 
than the same information presented in words. This 
could be the underlying mechanism for the higher or-
der cognitive effects described above. 

It is also worth pointing out that the results of this 
study do not correspond to the predictions of more 
cognitive, information processing based approaches to 
the processing of words and pictures and standard in-
terpretations of simple reaction time as it relates to 
processing, resource allocation, and attention. For ex-
ample, the LC4MP argues that motivationally relevant 
compared to non-motivationally relevant media con-
tent both elicits a greater allocation of cognitive re-
sources and requires their use. As a result, as motiva-
tional relevance increases motivationally relevant 
material is thought to be harder to process and to lead 
more quickly to cognitive overload. This prediction has 
been supported using secondary task reaction times 
and recognition as a combined indicator of available 
resource (i.e. resources allocated–resources required) 
both for audio (verbal/word) and visual (picture) infor-
mation. To the extent that pictures and words are pro-
cessed differently, the LC4MP argues that pictures may 
improve memory because they require fewer resources 
to process than words and therefore encounter cogni-
tive overload less quickly compared to verbal and text 
stimuli. But these arguments of automatic processing 
and fewer resources for pictures do not translate into a 
prediction that pictures will categorized as pictures more 
slowly than words would be categorized as words. Ra-
ther the more likely prediction would be that motiva-
tionally relevant information (whether a picture or a 
word) should be categorized more quickly than non-
motivationally relevant information and that effect 
would be larger for negative motivationally relevant in-
formation due to the negativity bias. But the results of 
this study are the opposite of that prediction. Instead 
negative motivationally relevant images are categorized 
as images more slowly than any of the other categories.  
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The results of this study are in line with communi-
cation research that theorizes that negative infor-
mation (and in these studies primarily pictorial or au-
dio/visual negative information) is compelling (Grabe & 
Kamhawi, 2006; Newhagen & Reeves, 1992; Shoemak-
er, 1996). This research is based on the idea that we 
evolved to keep track of threats in the environment 
and therefore that we automatically attend to negative 
information. Again, the suggestion here is that motiva-
tionally relevant pictures are indeed directly perceived 
and that the elicited biological imperative (which 
evolved to protect the animal) precedes and interferes 
with other tasks and processes. In other words, moti-
vationally relevant pictures, in particular those of pri-
mary motivators such as sex, food, and danger, should 
interfere more with other tasks, thereby compelling 
the processing of the motivationally relevant material. 

Finally, these results provide encouraging support 
for the DHCCST perspective. Future research in this ar-
ea should be done to attempt to track the underlying 
processes theorized to result in the behavioral results 
found in this paper. For example, one idea would be to 
include neutral pictures and words as a comparison. 
DHCCST would predict that neutral words and pictures 
depicting objects would not differ in the time it takes to 
categorize form and valence (as pleasant, unpleasant, or 
neutral) because they would not elicit biologically im-
perative responses to delay and interfere with the task.  

Building on direct perception research, future re-
search could compare word/picture pairs of objects 
with those of pleasant and unpleasant animals. Given 
that animals are more consequential than objects 
(because they can engage in animate behavior) one 
might expect them to elicit larger biological responses 
than objects Building on theories of motivational rel-
evance, future studies might also compare 
word/picture pairs that differ in their levels of moti-
vational relevance. Some pairs might represent pri-
mary reinforcers (food, sex, blood, attacking animals) 
and others things that are merely pleasant and un-
pleasant (flowers, garbage, etc.) Here the prediction 
would be that the primary reinforcer word/picture 
pairs would have a larger biological imperative than 
the merely pleasant and unpleasant word/picture 
pairs. Building on the suggestion made earlier, that 
the shape of a word may become motivationally rele-
vant over repeated pairings, might be tested by exam-
ining categorization speed differences in pairs of high-
ly arousing and calm words of different frequency of 
occurrence in the English language. Finally, future re-
search might use neurological and physiological indica-
tors of motivational activation to ascertain if indeed 
emotional pictures lead to faster neurological and mo-
tivational responses compared to words and if motiva-
tional activation is lower during form compared to pic-
ture categorization. This would provide additional 
support for the notion that timed response data can be 

used as an indicator of the level of inhibition of the mo-
tivational systems. 
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