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Political marches are one of the most public and vocal means of engaging in collective

action and can potentially build social movements by increasing the likelihood that

bystanders become engaged with the social movement. Here, we conduct a trend study

to test the impacts of two back-to-back highly visible large-scale climate change related

marches on bystanders, targeting psychological drivers of collective action: efficacy

beliefs, perceptions of others’ climate change activism and concerns, impressions of

marchers, and behavioral intentions. Participants either completed a survey the day

before the March for Science (n = 302) or several days after the People’s Climate

March, which occurred a week after the first march (n = 285). Results suggest that the

marches were at least partially effective: bystanders’ (a) collective efficacy beliefs and (b)

impressions of marchers improved after the march. In contrast, marches were ineffective

in increasing perceptions of others’ engagement with concern about climate change. We

anticipated that political leaning of bystanders’ news sources would moderate effects

of marches. Unexpectedly, collective efficacy beliefs improved among consumers of

conservative, but not liberal, news. This unanticipated result is consistent with the notion

that conservative news sources dedicated less coverage than liberal news sources to

the marches prior to the marches (potentially leading to lower collective efficacy among

those who consumed these sources), but that coverage afterwards was more equal

across ideological bias of news sources. We also found that the more conservative

the news sources consumed by an individual, the more negative impressions they had

of marchers, and this relation was strongest among those that indicated, after the

marches, that they had heard about the marches. These results on impressions are

consistent with the notion that, when marches were covered, conservative news sources

portrayed marchers relatively more negatively than liberal news sources. Overall, results

suggest that marches can increase the likelihood that bystanders will participate in social

movements via changes in psychological drivers of participation and the effects will likely

depend upon political leanings of news sources via both whether sources mention the

marches and how the sources cover the marches.
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INTRODUCTION

Political marches are one of the most public and vocal means
of engaging in collective action and a visible contributor to
social movements. In the last few years the public has witnessed
marches around the globe for many topics including protests
about climate change inaction and lack of respect for science,
with the latter including concerns about disrespecting scientific
warnings about climate change (Fleur, 2017). Political marches
are a method that a group can use to visibly and dramatically
communicate their concerns about a topic, influence others, and
contribute to a larger movement aimed at social change (Thomas
and Louis, 2013). Marches emphasize the power of people to
influence the power of elites—those in social, economic, and
political positions that allow them to exert control on powerful
institutions, laws, myths, traditions, and social norms and
thereby have disproportionate control over societal outcomes
(Moyer, 1987; Moyer et al., 2001). However, protests can also
expand social movements by engage other members of the
public to join their movement and create a stronger force
for change (Moyer, 1987). Considering the goal of increasing
participation in a social movement, some predictors of joining
a social movement are linked to the consequences of marches on
bystanders. For example, marches could inspire others to join a
movement to address climate change by increasing the perceived
efficacy of the public’s ability to take action to address climate
change (Wallace et al., 2014).

The present research studies the psychological impacts of
two highly visible large-scale climate change related marches
on bystanders—people in the general public who did not
participate in the marches but had the opportunity to learn

about the marches. The two events had their primary marches
in Washington DC and sister marches across the nation and
world. They were within 2 weeks of each other and both
included a theme of a need to address climate change (Fleur,

2017; Levenson, 2017). Here, we examine psychological impacts
that other research points to as predictors of engagement in
collective action, specifically (a) efficacy beliefs, (b) beliefs about
other people’s engagement in the topic, (c) impressions of
protestors, and (d) intentions to engage in collective action. The
psychological impacts of marches on bystanders is likely linked
to the information people receive about the marches. The news
media, however, is a gatekeeper of information and, therefore,
may be a key contributor to the success of marches (Koopmans,
2004). Thus, we examine whether bystanders’ preferred news
sources moderate the impact of marches on bystanders.

Much research on political marches and other forms of
collective action has focused on predictors of participation in
collective action rather than the consequences of collective action
(Louis, 2009; Thomas and Louis, 2013). For instance, much
research has studied the role of self-efficacy, group identity,
ingroup norms, emotions, and perceived violation of moral
standards on participation in collective action (van Zomeren
et al., 2008; van Zomeren, 2013). In contrast, there is more limited
research on the consequences of collective action on bystanders
(e.g., their opposition to power elites and support for protesters;
Thomas and Louis, 2014). Impacts of marches on bystanders (the

focus of the present work) are important because, as noted above,
they can contribute to the success of marches.

Here, we examine potential outcomes of the marches on
bystanders that have been shown by other research to be
psychological predictors of participation in collective action.
In doing so, we extend previous work examining sympathetic
responses to protestors’ causes (e.g., Branton et al., 2015; Andrews
et al., 2016) in order to study outcomes which have been
suggested to distally predict engagement in social movement
activity and collective action. Specifically, this research tests
whether the March for Science and the People’s Climate March
held in the spring of 2017 influenced (a) collective and personal
efficacy to address climate change, (b) perceptions of others’
engagement in the topic (i.e., perceived group norms and meta-
perceptions), (c) impressions of marchers, and (d) intention to
engage in subsequent collective action to address climate change.

We also test the moderating role of bystanders’ preferred
news sources on these outcomes. While some political marches
are direct, observable, and explicit confrontations with powerful
elites, in most cases confrontations and public awareness are
mediated through news coverage (Koopmans, 2004). Goals
of movements are often simply to become visible and large-
scale marches may be deemed newsworthy and, thus, can
garner such attention. Yet, the type of visibility they achieve
depends upon how the marches are portrayed. For example,
when providing visibility, media coverage of social movements
may positively or negatively resonate with its audience and
descriptions may or may not convey the movements’ legitimacy
(Koopmans, 2004). This suggests that the tenor of news
coverage can influence the effectiveness of marches (Amenta
et al., 2015; Jasper and Duyvendak, 2015; Karpf, 2018). Thus,
psychological impacts of marches on bystanders may be filtered
through the public’s encounters with the movements via news
sources providing different effects based upon one’s preferred
news sources.

PSYCHOLOGICAL IMPACTS

Efficacy
Efficacy, perceptions of one’s ability to effect change, is a robust
predictor of climate change action (van Zomeren et al., 2008; Lee,
2010; Doherty and Webler, 2016; Geiger et al., 2017). Collective
efficacy, the degree to which an individual perceives they can
work together with others to meet a goal, is a subfacet of efficacy
that influences willingness to engage in collective action (Roser-
Renouf et al., 2014) This is further subdivided into (a) the
perceived ability of a group to engage in specific actions (collective
efficacy) and (b) the perceived ability of those actions to produce
the desired outcomes (collective response efficacy). Learning about
others’ collective action increases the belief that one’s community
can improve their situation (i.e., collective response efficacy;
Bilali et al., 2017). Marches may increase collective efficacy by
being salient examples of cooperation in service of a common
goal; observing large numbers of people willing to engage in
coordinated action to address climate change is evidence that
groups of people can work together to address climate change and
large-scale marches may convey confidence that social change is
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possible. Thus, learning about marches in support of science and
the need to address climate change may increase the expectation
that the public can engage in collective efforts and collective
efforts can effectively address climate change.

Collective efficacy contrasts with personal efficacy, which is
made up of a) self-efficacy, individuals’ perceived ability to
personally engage in an action and b) response efficacy, whether
that action would produce a desired outcome. Both forms of
personal efficacy can promote many types of climate change
action (Swim et al., 2014; Doherty and Webler, 2016; Geiger
et al., 2017). In addition, marches can influence personal efficacy
(Wallace et al., 2014), possibly by serving as role models for how
to engage in collective action (e.g., Bandura, 1997). Although the
above research suggests that marches could influence personal
efficacy and the impact on personal efficacy is potentially
important for future engagement in climate change action,
marches may not influence personal efficacy. Marchers may be
sufficiently different from an individual to not be ideal role
models to address personal efficacy andmay not address personal
barriers to action.

Based upon these considerations, we make the
following hypotheses.

H1a: Large-scale climate change and science marches will
increase perceived efficacy to address climate change.

H1b: These effects of marches will be present for collective
efficacy and not personal efficacy.

Perceptions of Others’ Engagement: Group
Norms
Descriptive norms (perceptions of others’ behavioral tendencies)
are powerful predictors of behaviors (Cialdini, 2003), including
climate change collective action (Doherty and Webler, 2016).
Large-scale marches supporting action on climate change could
alter perceived group norms about engagement in efforts to
address climate change for at least two reasons. First, the People’s
Climate March and March for Science in 2017 drew thousands
of people together across the nation and the globe, drawing
particularly large numbers in large cities (Fleur, 2017; Levenson,
2017; Mooney et al., 2017). Thus, the marches provided strong
visual images of many people taking action to address climate
change. Second, exemplars of people concerned about climate
change may be made salient and, via the availability heuristic,
increase the perceived prevalence of participants in collective
action pertinent to climate change (Manis et al., 1993).

However, the effects of marches on perceived group norms
may be limited by the scale of the assessment: whether they are
perceptions of national or community norms. Even with “sister
marches” that provide additional attention to the marches in
local communities (Fleur, 2017; Levenson, 2017; Science News
Staff, 2018), many communities did not have marches. Thus,
the marches may be more likely to affect perceived national
norms than norms within one’s own community. Based on these
considerations, we make the following hypothesis.

H2a: Large-scale climate change and science marches will
increase perceptions that it is normative to participate in collective
action to address climate change.

H2b. This effect of marches will be present for perceptions about
national norms and not perceptions of community norms.

Perceptions of Others’ Engagement:
Meta-Perceptions
Meta-perceptions (perceptions of other people’s perceptions) can
influence individuals’ thoughts and actions (Noelle-Neumann,
1993; Geiger and Swim, 2016). Meta-perceptions are distinct
from injunctive norms because injunctive norms are beliefs
about what people’s approval or disapproval of behaviors
such as whether someone should engage in collective action
(Cialdini, 2003) whereas meta-perceptions are perceptions of
other people’s positions on topic areas, such as perceptions
about how concerned other people are about climate change
(Geiger and Swim, 2016). Perceptions that a majority of society
hold a given opinion can sway individuals toward that opinion
(Moore, 1921; Prentice and Miller, 1993; Sechrist and Stangor,
2001). Further, people are more willing to talk about certain
topics, such as climate change, when they perceive that a
majority of other people’s opinions and level of concern about
the topic align with their own opinions and concerns (Noelle-
Neumann, 1974; Geiger and Swim, 2016). Many people discuss
climate change less frequently than they otherwise would due to
systematic underestimation of the extent to which other people
are concerned about climate change (i.e., pluralistic ignorance;
Leviston et al., 2013; Geiger and Swim, 2016) and correcting
this misinformation can promote discussion of the topic
(Geiger and Swim, 2016).

Large marches supporting action on climate change could
alter climate change meta-perceptions for the same reasons they
may influence perceived group norms. The size of large scale
marches provide strong visual images of many people who are
concerned about climate change and more accessible exemplars
of people concerned about climate change may be made salient
and increase the perceived prevalence of those concerned about
climate change via the availability heuristic (Manis et al., 1993).
Thus, marches have the potential to encourage bystanders to
also participate in collective action by increasing estimates of
the extent to which others are concerned about human-caused
climate change.

Similar to perceptions of group norms we examine different
scales of meta-perceptions specifically, national, community,
and interpersonal level. On one hand, meta-perceptions at
an interpersonal level may be stronger predictors of climate
change engagement than meta-perceptions at the scale of the
U.S. and one’s community (Geiger and Swim, 2016). However,
similar to our predictions about perceived norms, the effects of
marches on meta-perceptions may be limited to perceptions at a
national scale. Further, most people may not know others who
participated in the marches because four out of five Americans
have not participated in any marches at all between 2016 and
2018 (Jordan and Clement, 2018) and even fewer are unlikely
to have participated in these two marches in particular. Even if
specific friends and family members did participate, the perceiver
may have already been aware of that person’s beliefs about
climate change in advance because participation in rallies tends
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to be predicted by strong beliefs (Bliuc et al., 2007; McGarty
et al., 2009). Thus, the marches may be more likely to influence
perceptions of the strength of climate change concerns in the US
than among community members and personal contacts. Based
on these considerations, we make the following hypothesis.

H3a: Large-scale climate change and science marches
will increase perceptions that others are concerned about
climate change.

H3b: This effect of marches will be present for meta-perceptions
of people in the United States and not for perceptions of one’s
community and personal contacts.

Impressions of the Concerned
Impressions of marchers can be an important contributor
to willingness to engage in behaviors that support opinions
expressed by participants in the march. Previous research
has found that many ascribe negative traits to environmental
activists, for example, perceiving them as eccentric, self-
righteous, and over-reactive (Bashir et al., 2013). Environmental
activists may be perceived particularly negatively when they
engage in collective action behaviors such as marches (Bashir
et al., 2013; Klas et al., 2018). In turn, these negative impressions
are negatively associated with perceivers’ willingness to engage
in environmental activism. Marches have the potential to either
make marchers seem prototypical or counter these expectations.
This could be dependent in part on how the media covers
the marches (e.g., whether they dedicate a high percentage of
coverage to marchers who engage in negatively viewed extreme
or militant behaviors).

It may also be informative to consider a range of types of
impressions that may be associated with marchers. Impressions
of those who are very concerned about climate change are
not likely to simply vary in the extent to which they are seen
positively or negatively (Swim and Geiger, 2018). They also vary
in the extent to which they are perceived to have feminine and
masculine traits. It may be important to include gendered traits
and not just general activist traits to be able to capture different
ways that marches may impact impressions of marchers.

Given the importance of negative impressions of activists on
participating in collective action, it may be important to consider
both positive and negative gendered traits. Feminine traits can be
subdivided into (a) positive communal attributes such as being
nurturing and (b) negative low status attributes such as being
complainers. If activists are portrayed as being concerned about
ethical consequences of climate change, they may be seen as
feminine because these concerns reflect caring for others (Swim
et al., 2018b). Raising concerns about the impact of climate
change on others could be portrayed with positive feminine
attributes such as caring about the planet or with negative
feminine attributes such as being a complainer. Masculine traits
can be subdivided into (a) positive agentic traits such as being
a leader and (b) negative agentic traits such as being arrogant
(Diekman and Eagly, 2008). Activists may be portrayed as being
agentic because of the effort it takes to engage in such behaviors,
but the agency could be portrayed with positive masculine
attributes such as assertively tackling a problem or with negative
masculine traits such as being arrogant. Examining positive and

negative gendered traits may provide a nuanced understanding
of the effects of marchers on impressions of marches because
these impressions of activists along these dimensions can have
differentially predictive effects on willingness for the perceivers to
engage in activist behaviors. For example, research suggests that
agentic-masculine portrayals may have a more potent impact on
bystanders’ likelihood of engaging in subsequent political action
than communal-feminine portrayals, but negative masculine
portrayals might discourage pro-climate action while positive
masculine portrayals promote pro-climate action (Geiger and
Swim, 2018).

Not knowing the full range of behavior that would be on
display and how activists would be portrayed by the news media
a priori, we did not make directional predictions about the effects
of themarches on impressions on activist traits or gendered traits.
Rather we were interested in documenting which traits were
influenced because positivity and negativity and the gendered
nature of impressions could have implications for whether the
public is willing to join a climate change social movement (e.g.,
Bashir et al., 2013; Geiger and Swim, 2018; Swim et al., 2018b).
Yet, as described below, we predicted that the portrayal of the
protestors may differ dependent upon the news sources and the
influence of news source would influence impressions.

Subsequent Collective Action
A successful political march will be one that activates bystanders
to take action (Moyer, 1987;Moyer et al., 2001). There is evidence
that marches can have this effect with larger marches influencing
the general public such as by increasing subsequent monetary
contributions and voting (Madestam et al., 2013). Thus, large
scale climate change and science marches may increase the
likelihood that others will report intending to engage in collective
action to address climate change after the marches. Based on
these considerations, we make the following hypothesis.

H4: Large-scale climate change and science marches will
increase intent to engage in collective action to address
climate change.

NEWS SOURCE

News sources have a reputation of dedicating little coverage to
climate science and often fail to acknowledge the validity of the
science (Akerlof et al., 2012). These omissions and failures are
particularly prominent among conservative commentary outlets
(Akerlof et al., 2012) to the point where some researchers
state that these outlets are promoting climate denial (Dunlap
and McCright, 2011). Some have argued that misleading
coverage of climate science reflects vested and ideological
interests by the owners of these news sources and conservative
think tanks which motivate them to discourage large-scale
action to address climate change (Dunlap and Jacques, 2013).
Based on this perspective, we anticipated that conservative
news sources might limit coverage of the two marches and,
when covering the marches, present predominantly negative
portrayals. The negative coverage could extend to unfavorable
portrayals of marchers. For example, to journalists contributing
to conservative news sources, marchers who express support for
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climate science and climate action may be considered out-groups
and, therefore, subject to out-group derogation that align with
negative stereotypes about activists and those alarmed by climate
change (e.g., Swim and Geiger, 2018).

In contrast, more liberal news sources might be more
likely to cover the marches and portray the marches and
marchers relatively more positively. The New York Times and
Washington Post, two news sources that have been classified
as relatively liberal (Budak et al., 2016; Otero, 2018), are
more likely than relatively more conservative news sources to
present scientific information about climate change (Akerlof
et al., 2012). While including negative opinions, liberal news
sources are more likely than conservative news sources to
include text or opinions conveying the accuracy of climate
science (Akerlof et al., 2012). Because of more attention to
and positive portrayals of climate science, liberal news sources,
relative to conservative ones, likely dedicate a greater percentage
of coverage to climate-related marches and portray the marches
more positively. The positive coverage could extend to favorable
portrayals of marchers. For example, to journalists contributing
to liberal news sources, marchers who express support for
climate science and climate action may be considered ingroups
and, therefore, subject to ingroup favoritism that align with
positive stereotypes about those alarmed by climate change
(e.g., Swim and Geiger, 2018).

As a consequence of differences in coverage of the marches,
if people get their news from conservative news sources, they
may be less likely to learn about the two climate related marches
we examine in the present research. If they do encounter news
about the marches from these conservative news sources, they
may learn about negative aspects about the ability of marches
to create a successful protest and information that dismisses
the legitimacy of their causes (collective efficacy). The may also
encounter news that downplays the number of people involved
in the marches (descriptive group norms) and concern about
their causes (meta-perceptions) and presents negative portrayals
of protestors (impressions). As a result, the news may discourage
subsequent efforts to address climate change (collective action).
In contrast, people who get their news from liberal news
sources may be relatively more likely to learn about the two
climate related marches we examine here and, if they learn
about the marches they may encounter information about the
effectiveness of the marches to gather people and address climate
change (collective efficacy). They may encounter information
that indicates that engagement is common with many people
participating in the two marches (descriptive group norms) and
expressing concern about climate change (meta-perceptions).
They may also encounter news that presents positive portrayals
of protestors (impressions). As a result, the news may encourage
subsequent efforts to address climate change (collective action).
Based on these considerations, wemake the following hypothesis.

H5: Hypothesis 1 through 4 and impressions of marchers will
be moderated by the source of news such that the hypotheses will
be more likely to be supported and changes in impressions will be
more positive and less negative among those who get their news
from liberal sources and the opposite among those who get their
news from conservative news sources.

Exploratory Analyses
We also explore the possibility that psychological impacts of
information obtained from news sources on bystanders might
be most potent on those who are most attuned to the marches.
Those who heard about the event may be those most attuned to
news, particularly news about climate change. As a result, news
sources may have a stronger impact on those who heard about
the marches than those who had not heard about the marches.
The joint effect of being attuned to climate change information
and the effect of news sources may illustrate a polarizing effect of
news sources. For example, among those that obtain their news
from conservative sources, those who report having heard about
the marches may have more negative views of the marchers than
those who did not hear about it. In contrast, among those that get
their news from liberal sources, those who report having heard
about the marches may have more positive views of the marchers
then those who did not hear about it.

PRESENT RESEARCH

The present research used a trend study to test the impacts of
large-scale climate change relatedmarches on bystanders’ efficacy
beliefs (H1), perceived group norms (H2), meta-perceptions
about climate change concerns (H3), impressions of protestors,
and subsequent behaviors (H4). One group completed measures
immediately before the March for Science and the People’s
Climate March held in the spring of 2017 and a different
group completed measures immediately after the marches. These
marches drew thousands of participants to the primary marches
in Washington DC and sister marches across the nation and
globe (Fleur, 2017; Levenson, 2017). For example, the March
for Science organization reported that over 600 sister marches
were held across the globe in April 2017 (Science News Staff,
2018). These marches are on par with other large scale liberal
leaning marches that occurred between 2016 and 2017 held in
response to President Trump and his administration (Jordan
and Clement, 2018). The March for Science was held first
and protested the US “government’s misuse and rejection of
scientific expertise” including climate science (Science News
Staff, 2018). The People’s Climate March, held a week later,
protested the Trump administration’s environmental policies
(Levenson, 2017).

We test whether changes in the psychological impacts of
marches on bystanders differ dependent upon the political
leanings of the bystanders preferred news sources (H5). We
also explore whether news sources influence these psychological
impacts most strongly for those who heard about the event
after the event. We acknowledge that selective attention to news
sources that match one’s political leanings (Mitchell and Weisel,
2014) may create confounds with our measures of preferred
news sources and whether participants heard about the marches.
Similarly, those most concerned being more likely to attend to
climate change information than those least concerned about
climate change (Swim and Geiger, 2017) potentially resulting
in those concerned about climate change being more likely
to have heard about the marches. Thus, we included political
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ideology and degree of concern about climate change, as well
as demographic information, as covariates in our analyses.
Although including covariates cannot definitively rule out
confounds, effects for news sources with the inclusion of these
covariates are suggestive of the unique effects of political leanings
of news sources.

METHODS

Participants and Procedure
We recruited 340 participants to complete a survey the day
before the March for Science, which was held on April 22, 2017
(pre-survey) and 348 to complete the survey several days after
the People’s Climate March, which was held on April 29, 2017
(post-survey). Both surveys contained identical measures except
the marches were described in future tense in the pre-survey and
past tense on the post survey. All participants were recruited from
Amazon’s Mechanical Turk via Turkprime and paid $1.00 for the
completion of their surveys. After eliminating participants for
duplicate IP addresses (n = 8), failure to pass an instructional
check included at the end of the survey before the demographic
measures (n = 36 and 48, pre and post survey, respectively) and
participants that reported participating in the marches (n = 9
post survey)1, there were a total of 587 participants (302 pre-
survey participants and 285 post-survey participants. The data
set analyzed for this survey can be found at Swim et al., 2018).
Power analyses indicate that 485 participants are necessary to
detect a small effect size (F2 = 0.02), for an increase in R2, with
alpha = 0.05, and power = 0.80, and with two predictors and
six covariates to test effects pre and post march effects and 395
participants are necessary with the same specification with one
predictor and eight covariates to test interaction effects for pre
and post march by news source (see results). Thus, our sample
size had>0.80 power to detect small effects because we had more
than this number of participants.

Demographics are reported in Table 1. Although the sample
is a convenience sample, it is roughly representative of the
population, albeit with the sample being slightlymore liberal than
the population as suggested by political party affiliation. Overall,
participants’ ages ranged from 18 to 77 with the median age
being 35 years old which is close to the median age in the US
in 2017 being 35.3 (U. S. Census Bureau, 2017a). On a socio-
economic status (SES) ladder, that ranged from 1 (lowest SES)
to 10 (highest SES), 10% of participants chose 1 and 2, 36%
chose 3 and 4, and 41% chose 5 and 6, which is similar to self-
reported social class in the US where 8% identify as lower class,
30% as working class, and 43% identify as middle class (Bird
and Newport, 2017). About three-quarters of the participants
identified as White (74%) and 5% as Latino/a (participants

1We excluded attendees because our research is on effects on bystanders. Although

removing attendees could alter the comparability between the pre- and post-march

samples, we found little differences with and without them. The differences were

that excluding attendees made an interaction predicting pessimism about marches

nonsignificant and an interaction predicting negative masculine impressions

marginally significant at p= 0.052. We did not exclude people from the pre-march

survey who planned (3 and 2%) or thought they might attend (17 and 19%) the

marches because we could not tell if they acted on those plans.

TABLE 1 | Demographics.

Pre (N = 302)

percent or

mean (SD)

Post (N = 285)

percent or

mean (SD)

p-valuea

Gender (Men) 47% 59% <0.01

Age 37.93 (12.45) 37.51 (11.87) 0.67

SES Ladder (1 to 10) 4.83 (1.72) 4.54 (1.66) 0.04

ETHNICITY

White 74% 77% 0.39

African American 10% 9%

Latino/a 5% 5%

Asian 7% 7%

Other 5% 2%

Liberal (-3) to

conservative (+3)

−0.31 (1.12) −0.33 (1.15) 0.87

POLITICAL PARTY

Republican 23% 18% 0.13

Democrat 40% 36%

Independent 32% 40%

Not interested in politics 2% 4%

Other 2% 3%

Six Americas

(Self-classification 1, very

concerned; 6 dismissive)

2.21 2.39 0.12

Very concerned 35% 36% 0.82

Concerned 33% 30%

Cautious 17% 15%

Disengaged 8% 6%

Doubtful 3% 6%

Dismissive 3% 7%

ap-values are for t-tests when comparing means and chi-squares when comparing

percentages.

were asked to choose a single category). In comparison, in the
United States, 61% identify as White Non-hispanic and 18% as
Hispanic of any race (U. S. Census Bureau, 2017b). This suggests
a possible overrepresentation of Whites and underrepresentation
of Hispanics in our sample, although it is difficult to tell
conclusively because it is unclear whether some participants who
identified as White or another race may have also identified as
Hispanic. Most tended to express at least some concern about
climate change as reflected by their self-classification into the
Six Americas categories which is similar to what is reported in
National surveys using the Six Americas screening tool (e.g.,
Roser-Renouf et al., 2016). The percent of Republicans in our
sample (23% pre and 18% post) is less than that found in
the United States (26%) and the percent in of Democrats our
sample (40% pre and 36% post) is more than that found in
the United States (28%) during the time the survey was taken
(Gallop Poll, 2018).

Measures
Participants completed measures in the order presented here. See
Supplemental Material for items in multi-item measures.
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News Sources
In an open-ended question, participants indicated where they got
their news about everyday events and were asked to be as specific
as possible. Then they provided self-ratings on a five-point scale
as to the political leanings of the news sources (“Very Liberal,”
−2 to “Neither liberal or Conservative,” 0 to “Very Conservative,”
2). Next they indicated how closely they followed news about
global climate change (“Not at all,” 0 to “Very,” 3). Then they
answered an open-ended question about news sources about
global climate change and a closed ended question about political
leaning of these news sources using the same response options
as for their ratings of general news sources. Detailed descriptions
of the news sources and coding procedures can be found in the
Supplemental Materials.

Coding of News Sources
Because subjective evaluations of the political leaning of news
sources may be influenced by a belief that one’s news sources
do not have political biases, we created independent ratings
of participants’ news sources. Seventy-six sources listed by
participants could be found on the “Media Bias Chart” version
4 (Otero, 2018). Derived from this chart, each of the 76 out
282 sources listed by participants was coded from liberal (−9)
to conservative (+9). At the time we were coding the values,
the chart values for “political bias” ranged from −42 to 42 and
the ratings per source were not available. We determined values
assigned to news sources based upon a visual inspection of the
Media Bias Chart. We overlaid −9 (very liberal) to + 9 (very
conservative) grid on the chart with markers for every tenth of
a digit on the chart and selected the value that fell at the midpoint
of each graphic used to designate each of the media sources
displayed on the chart. We assigned this value to each news
source listed by participants for general news sources and climate
change news sources. The media bias had ratings for what they
labeled as local news sources with liberal and conservative cities.
When our participants noted local news sources, we looked up
the zip code for the city associated with the local news source they
listed and looked up how the city voted in the previous national
election. Based upon these characterizations we indicated that the
local news sources as either being one with liberal or conservative
leanings and used the ratings for these two categories fromMedia
Bias. The correlation between the values we assigned to the
sources and that now available from Media bias is r(73) = 0.93.

Limitations associated with the Media Bias ratings include the
following: the ratings were done by one person and that person
also developed the coding protocol; the selection of articles
per source may not be a good representation of the source;
the precise algorithm used to combine ratings is not provided,
although a general description is given. For critiques of content
analysis related to coding media sources see Lacy and Riff (1996)
and Lacy et al. (2015). Despite these limitations, we used this
rating system for the following reasons: the ratings were done
by someone other than ourselves; the ratings were systematically
done with countable criteria (e.g., counting of positions taken
in each sentence of each article); our participants provided
many sources and Media Bias provided the largest number of
codable sources that we could find; convergent validity of the
ratings was indicated by correlations between the coded ratings

of news sources and participants’ subjective ratings of the political
leanings of their general news and climate change news sources,
r(439) = 0.53, p < 0.001.

Some participants (n = 146) provided news sources that
were not listed on the Media Bias chart (e.g., “Reddit”
or “Google News”) either because the sources were user-
tailored, they aggregated news from a variety of sources or
they were not specific news sources (e.g. “TV,” “friends,” and
“family”). We devised an imputation method by regressing
the ratings derived from Media Bias (among participants
for whom we were able to calculate such ratings from the
Media Bias chart) onto individuals’ subjective ratings and self-
reported political ideology. We used this regression model, with
each individuals’ subjective ratings and self-reported political
ideology, to estimate ratings that would have been obtained
from Media Bias. The resulting predicted values replaced
missing values for participants without ratings provided by
Media Bias.

Most participants had multiple news sources, particularly
because they provided both their general news sources and
their climate change news sources. Therefore, we averaged
ratings across these news sources (see Supplemental Materials).
Results are similar whether we use subjective ratings or
the codes derived from Media Bias. We report analyses
using the latter codes because of the reasons noted above
as to why we used Media Bias ratings and they represent
a more independent representation of the political
leaning of participants’ news sources than participants’
subjective ratings.

Climate Change Concern
We used the single-item measure of climate change concern
developed by Swim and Geiger (2017) where participants were
given one-sentence descriptors of each of the Six Americas
climate change opinion groups (Maibach et al., 2011) that were
labeled Very Concerned (to represent the Alarmed with a less
pejorative label), Concerned, Cautious, Disengaged, Doubtful,
and Non-believer (to represent the Dismissive with a less
pejorative label).

Meta-Perceptions
Using a seven point scale (“None,” 0 to “Almost everyone,” 6),
Participants rated their perceptions of the proportion of people
from each of 10 groups who were “Very Concerned” about
climate change using a seven point ranging from “none”
to “almost everyone.” Of interest for the present research
were ratings of “the U.S. public,” “people in my community,”
and “people I know personally (friends, family, coworkers,
acquaintances, neighbors)2.”

Heard About Marches
On two separate scales, participants indicated how much they
heard about the march for science and the people’s climate march

2Participants also rated perceptions of others’ beliefs about climate change. Results

are similar for perceived concern. We report meta-perceptions for climate change

concern based on the notion that those marching would be perceived not only to

believe in climate change but to be highly concerned about the issue if they are

motivated to participate in such an action.
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TABLE 2 | Observations about marches.

Pre (N = 302) percent

or mean (SD)

Post (N = 285)

percent or mean (SD)

p-valuea

Independent news source rating (−9 = liberal, 9 = conservative) 0.22 (2.48) 0.22 (2.56) 0.99

Self-reported new sources (−2 = liberal; 2 = conservative) −0.41 (0.81) −0.48 (0.84) 0.28

Closely follow news about global climate change (0 = not at all;

4 = very)

1.65 (0.77) 1.61 (0.83) 0.51

Self-reported sources of news about climate change (−2 = liberal;

2 = conservative)

−0.47 (0.91) −0.59 (0.93) 0.10

Heard about march for science (% nothing vs. % very little vs. % a

small amount, quite a bit, plus very much)

61%/10%/29% 34%/13%/53% <0.001

Heard about people’s climate change march (% nothing, vs. %

very little, vs. % a small amount, quite a bit, plus very much)

71%/10%/19% 48%/17%/36% <0.001

March for science near where p’s live (Percent no, not sure, yes) 24%/66%/11% 33%/47%/19% <0.001

People’s climate March where p’s live (Percent no, not sure, yes) 23%/71%/6% 33%/58%/08% 0.004

Know someone who [plans on attending/ attended] March for

Science (Percent no, maybe, yes)

78%/9%/13% 75%/10%/15% 0.57

Know someone who [plans on attending/ attended] People’s

Climate march (Percent no, maybe, yes)

84%/10%/7% 82%/12%/6% 0.67

ap-values are for t-tests when comparing means and chi-squares when comparing percentages.

before they read about it in the survey on a five-point scale
ranging from “Nothing at all” (0) to “Very much” (5). Because
of the skewed data (see Table 2) and to avoid potential excessive
influence of a minority who reported hearing a lot about the
marches, we dichotomized this measure to represent those who
had not heard about the marches (i.e., reporting that they had
heard “Nothing” or “Very little”) vs. those who heard at least a
small amount about the two marches (i.e., reported that they had
heard “A small amount,” “Amoderate amount,” “Quite a bit,” and
“Very much”). Participants were also asked to provide descriptive
information about what they heard which is not analyzed here.

Location of Marches
Separately rating each march, participants indicated whether or
not there were marches near them or whether they were unsure.

Participation in Marches
Separately rating eachmarch, participants indicated whether they
knew someone and whether they themselves were attending or
had attended themarches (“Yes,” “Maybe,” or “No”). See Footnote
1 for information about their own attendance.

Impressions
Participants rated the extent to which people who participated
in the rallies had 15 attributes on a five-point scale (0 =

“Not at all” to 4 = “Very much”). Three of the attributes
were obtained from previous research on stereotypes about
activists (eccentric, self-righteous, overactive, Bashir et al., 2013,
Cronbach α = 0.81). Twelve of these traits were derived
from research assessing negative and positive gendered traits
about climate change opinion groups (Swim and Geiger,
2018): negative masculine traits: aggressive, dictatorial, arrogant
(Cronbach α = 0.86); negative feminine traits: nagging, whiny,
complaining, (Cronbach α = 0.92); positive masculine traits:
courageous, adventurous, stands-up under pressure, (Cronbach

α= 0.79); positive feminine traits; nurturing, gentle, sympathetic,
(Cronbach α = 0.82).

Efficacy
All efficacy measures used seven-point scales ranging from −3
(Strongly disagree) to 3 (Strongly agree). Participants completed
four items about collective response efficacy to address climate
change (e.g., “Humans have the ability to reduce climate change”;
Cronbach α = 0.82). They also completed two items to assessing
being pessimistic about collective efficacy to take action to address
climate change (“It is impossible to get large groups of people
to work together on anything”; Cronbach α = 0.71) and the
two items measuring being optimistic about collective efficacy
(“People are capable of working together to solve big social
problems”; Cronbach α = 0.51) (see Supplemental Materials for
the reason for the distinction between pessimism and optimism
in constructs of collective efficacy). It should be noted that we
might have difficulty detecting effects with the optimism subscale
because of its low reliability. The two measures were correlated at
r(578) =−0.49.

Using the same scale, participants also completed three
items to assess self-efficacy to take action to address climate
change (e.g., “I am capable of contacting government officials
to share my views about climate change with them,” Cronbach
α = 0.74) and three items to assess personal response efficacy
(e.g., “When average people share their views on climate change
with government officials, it can influence officials’ actions on
climate change,” Cronbach α = 0.88).

Group Norms
Using a seven point scale (“None,” 0 to “Almost all,” 6),
participants indicated the number among the general public
in the United states who had engaged in four different types
of collective action over the previous 6 months (political
behaviors, such as voting, contacting officials, signing petitions,
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environmental activism related to climate change, talking to
friends and family members about the importance of addressing
climate change, using social media to educate friends, and
family about climate change; Cronbach α = 0.87). They
repeated this for estimates about people in their community
(Cronbach α = 0.92).

Collective Action Intentions
On a five point scale (“Definitely not,” −2 to “Definitely will,” 2),
participants indicated the likelihood that they would engage in
the same behaviors noted for group norms plus two additional
behaviors (“Learn more about climate change,” and “Start or
increasemy commitment to particular groups working to address
climate change” Cronbach α = 0.91). They were asked to not
include attendance at the rallies in their assessments.

RESULTS

Confirming our assumption that those who completed the
survey prior to the marches were likely to be similar to those
who completed the survey after the marches, there were no
differences on all key demographics variables (except gender and
SES), political ideology, and concerns about climate change (see
Table 1). Political leaning in news sources and how closely they
followed news about climate change did not differ between the
pre- and post-march groups (see Table 2). However, consistent
with our use of pre-post survey as a measure of learning about the
march, more people indicated hearing at least some information
about the march after the march than before the march.
Consistent with our expectations about low participation within
particular communities and participants’ personal contacts, most
participants reported that there was not a march near where
they lived and few knew people who had participated. Pre-
vs. post-march reports of locations of marches suggests that
more people thought there would be a march near them than
actually occurred.

Overview of Analyses
We regressed each of our possible outcome variables (collective
efficacy, group norms, meta-perceptions, impressions of
marchers, collective action intentions) on time of survey
(Pre = −1 vs. Post = 1) and political leaning of news source
(liberal to conservative) at step 1, and the interaction between
time of survey and news source at step 2. We also included
covariates in step 1: SES, gender, age, ethnicity (i.e., whether
or not White), climate change concern, and political ideology
(see above for measure details). Including gender and SES
allowed us to adjust for gender and SES difference in our pre-
vs. post-march samples. Including participants’ climate change
concern and political ideology as covariates allowed us to focus
on the effects of political ideology of the news sources unique
from the effects of participants’ views on climate change and
political ideology. All continuous variables were centered and
all categorical variables were coded at −1 vs. 1. For continuous
measures and interactions with continuous measures, we present
the proportional reduction of error (PRE) which is a measure of
effect size identical to ηp

2 (Judd et al., 2009). Follow-up analyses

of differences between timing of the survey for significant
interactions were conducted using simple slopes at ± 1 SD
from the mean of news source (Aiken et al., 1991). When
comparing pre-march and post-march ratings both as main
effects and within interactions, we report the corresponding
t-tests and Cohen’s d in order to convey the strength of the
effects in standard deviation units which could help with the
interpretation of the effect size. In order to understand the
interactions, follow-up tests of the effects of political leaning of
news sources were done with the pre and post survey responses.
For all analyses, significant interactions and their corresponding
simple slope analyses for effects of news sources are presented in
Figures. All non-significant effects noted below are at p > 0.050.

About a third of those completing the survey after marches
reported not hearing about the marches, potentially diminishing
our ability to detect pre vs. post effects of the marches because
of a dilution of the treatment. A comparison between hearing
and not hearing about the marches after the marches could
potentially detect effects not found comparing pre- vs. post-
data. Additionally, comparing those who heard vs. not heard
about the marches after the marches allowed us to test for
potential polarizing impacts of news source on those most vs.
least attuned to information about the marches. Thus, following
the analyses comparing responses before and after the marches,
we tested differences between those who heard vs. had not heard
about the marches and the interaction between hearing about
marches and news sources only among those that completed the
survey after the marches. We regressed each of our outcome
variables on time of survey having heard about the march (−1
= not heard, 1 = heard) and political leaning news source
(liberal to conservative) at step 1, and the interaction between
time of survey and news source at step 2. As before, we also
included covariates in step 1: We included gender, age, SES,
ethnicity, climate change concern, and political ideology. All
continuous variables were centered all categorical variables were
codded at −1 and 1. Follow-up analyses of differences between
those who heard and did not hear about the march were
conducted using simple slopes at ± 1 SD from the mean of
news source (Aiken et al., 1991). As with the first set of analyses,
for continuous predictors and interactions with continuous
measures we present PRE and for binary predictor variables, we
report the corresponding t-tests and Cohen’s d values. Also, in
order to understand the interactions, follow-up tests of the effects
of political leaning of news sources were done within those who
heard and those who had not heard about the marches.

Efficacy
Consistent with predictions (H1), people were less pessimistic
about people’s ability to work together to address climate change
after the march (M = −0.38) than before the march (M = 0.02),
t(557) =−3.23, p= 0.001, 95% CI[−0.32,−0.08], d=−0.27, and
more optimistic about their ability to work together to address
climate change after the march (M = 1.03) than before the march
(M = 0.80), t(557) = 2.59, p = 0.01, 95% CI[0.03, 0.21], d = 0.22.
In contrast, there were no effects for time of survey for collective
response efficacy t(563) =−0.96, p= 0.336, 95% CI[−0.12, 0.04],
d = −0.08, and, per predictions (H1b) no effects of timing of
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FIGURE 1 | Pessimism as a function of time x news source F (1, 556) = 5.20, p

= 0.02, 95% CI[−0.10, −0.01], PRE = 0.01; Scale bands represent 95%

confidence intervals.

survey on personal self-efficacy, t(563) = 0.37, p = 0.710, 95%
CI[−0.08, 0.12], d = 0.03, and personal response self-efficacy,
t(563) = 1.12, p= 0.264, 95% CI[−0.04, 0.16], d = 0.09.

However, opposite to predictions that effects of the marches
would be particularly strong among participants who got their
news from liberal news sources (H5), follow-up tests for an
interaction between time of the survey and news sources
indicated that the increase in efficacy from before to after
the marches was strongest for those who received their news
from more conservative news sources (see Figure 1). Those
who obtained their news from conservative sources were less
pessimistic after the march (M = −0.45) than before the
march (M = 0.22), t(556) = −3.90, p < 0.001, 95% CI[−0.50,
−0.17], d = −0.33. There was no effect of time of survey
(i.e., pre-marches vs. post-marches) on pessimism for those
who received their news from liberal sources. Follow-up tests
within timing of the survey revealed a relation between news
sources and pessimism before the marches and not after
the marches.

Hearing About Marches
In contrast to the interactive effect between ideology of news
source and timing on collective efficacy beliefs, exploratory
analyses on post-march responses suggest a polarizing effect
of news sources on personal and collective response efficacy
beliefs (see Figure 2). Among those that obtained their news
from liberal sources, those that had heard about the marches
perceived greater collective response efficacy (Mheard = 1.12 vs.
Mnotheard= 0.76), t(272) = 2.06, p = 0.04, 95% CI[0.02, 0.69],
d = 0.25, and personal response efficacy (Mheard = 0.90 vs.

Mnotheard= 0.48), t(272) = 2.03, p =0.04, 95% CI[0.01, 0.81], d =

0.25, than those that did not hear about the marches. The reverse
was true for those that obtained their news from conservative
sources, but the means were not significantly different from each
other on collective efficacy, (Mheard = 0.88 vs. Mnotheard= 1.06),
t(272) = −1.03, p = 0.30, 95% CI[−0.25, 0.08], d = −0.12),
and personal response efficacy (Mheard = 0.67 vs. Mnotheard=

1.03), t(272) = −1.74, p = 0.08, 95% CI[−0.74, 0.05], d =

−0.21). Other follow-up tests indicated that the relation between
political leaning of news sources and response efficacy beliefs
were not significant within those that heard about the marches
and significant within those that had not heard about the
marches. The interactions between hearing about the marches
and news sources after the marches were not significant for
optimism or pessimism about people’s ability to work together or
personal self-efficacy.

Perceptions of Others’ Engagement: Group
Norms
Contrary to predictions that perceived group norms would
be greater among participants who completed a survey post-
marches (relative to pre-marches, H2), there were no main
effects of time of survey, on perceptions of group norms in
the US as well as participants’ own community. Opposite to
predictions that effects of the marches on bystanders would be
particularly strong among participants who reported consuming
liberal news sources (H5), individuals who received their news
from liberal news perceived it was less normative to take action
on climate change at the national level after the march (M
= 2.20) than before the march (M = 2.54), t(562) = −2.56,
p =0.01, 95% CI[−0.30, −0.04], d = −0.22 (see Figure 3).
In contrast, for those who reported consuming conservative
sources, there was no difference in perceived norms before
(M = 2.32) vs. after the march (M = 2.19), t(562) = 0.94, p
= 0.35, 95% CI[−0.07, 0.20], d = 0.08. Like the interaction
effects between news source and timing of the survey on
collective efficacy, follow-up tests within timing of the survey
indicated a relation between political leaning of news sources
and personal response efficacy before the marches but not after
the marches.

Hearing About the Marches
Examining perceived norms after the march indicated no effects
of whether or not participants had heard about the marches
after the march, news source, and interactions between these
two variables.

Perceptions of Others’ Engagement:
Meta-Perceptions
Contrary to predictions that meta-perceptions would be greater
among participants who completed a survey post-marches
(relative to pre-marches, H3), there were no effects of timing
of survey on any of our three meta-perception measures: meta
perceptions of “the U.S. public,” “people in my community,”
and “people I know personally.” Contrary to predictions that
this effect would be moderated by political leaning of news
sources (H5), there was also no interaction between timing
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FIGURE 2 | Efficacy as a function of whether heard x news source. (A) F(1, 272) = 5.02, p = 0.03, 95% CI[−0.10, −0.01], PRE = 0.02; Scale bands represent 95%

confidence intervals. (B) F(1, 272) = 7.40, p = 0.01, 95% CI[−0.13, −0.02], PRE = 0.03; Scale bands represent 95% confidence intervals.

FIGURE 3 | Group norms as a function of time x news source. F(1, 562) =

6.15, p = 0.014, 95% CI[0.01, 0.08], PRE = 0.01; Scale bands represent 95%

confidence intervals.

of the survey and our or media effects on any of these
three meta-perceptions.

Hearing About the Marches
Examining meta-perceptions after the march indicated no effects
of whether or not participants had heard about the marches after
the march, political leaning of news source, and the interaction
between these two variables.

Impressions
While a goal of the marches would be to improve perceptions
of those very concerned about climate change, we did not make
predictions about the effects of the marches on perceptions of
those very concerned about climate change because we did not
know whether there would be controversies about the marches.
However, we predicted in Hypothesis 5, that, if there was an
effect of the marches on perceptions of those very concerned
about climate change, perceptions of themarchers would bemore
positive and less negative following the march if people got their
news from liberal sources and the reverse for those who got their
news from conservative sources.

Consistent with a desired effect of the marches, participants
ascribed fewer negative masculine traits to marchers after the
march (M = 1.12) relative to before the march (M = 1.35),
t(563) = −3.01, p = 0.003, 95% CI[−0.19, −0.04], d = −0.25.
Consistent with news sources conveying different portrayals
of the marchers, the results also revealed that, relative to
receiving news from liberal sources, receiving news from
more conservative news sources was associated with ascribing
more negative impressions of marchers, specifically, negative
masculine traits, b = 0.05, t(563) = 2.86, p = 0.004, 95%
CI[0.02, 0.09], PRE = 0.01, negative feminine traits, b = 0.07,
t(563) = 3.37, p = 0.001, 95% CI[0.03, 0.11], PRE = 0.02, and
negative activist traits, b = 0.05, t(563) = 2.60, p =0.009, 95%
CI[0.01, 0.08], PRE = 0.01. However, there were no significant
interactions between time of the survey and news source
on impressions.

Hearing About the Marches
Exploratory analyses with those who completed the survey
after the march suggested that there was a polarizing effect
of news sources on negative impressions of marchers. Simple
slopes analyses for the significant interactions revealed that
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associations between political leaning of news sources and
negative impressions of marchers noted above was present
among those who obtained their news from conservative sources
but not among those that had not heard about the marches
(see Figure 4; albeit the interaction for negative masculine traits
was marginally significant at p = 0.052). The result was that,
among those who viewed more liberal news sources, participants
who reported hearing about the march perceived the marchers
as having fewer negative masculine traits (Mheard = 0.94 vs.
Mnotheard = 1.19), t(272) = −1.66, p = 0.098, 95% CI[−0.27,
0.02], d = −0.20, negative feminine traits (Mheard = 1.06 vs.
Mnotheard = 1.51), t(272) = −2.64, p = 0.009, 95% CI[−0.77,
−0.11], d = 0.31, and negative activist traits (Mheard = 1.06
vs. Mnotheard = 1.51), t(272) = −2.44, p = 0.02, 95% CI[−0.67,
−0.07], d = 0.28. Among those who got their news from
conservative sources (+1 SD), the effects were trending in
the opposite direction with a marginally significant effect of
having heard about the march for negative activist traits,
(Mheard = 1.60 vs. Mnotheard = 1.47), t(272) = 1.70, p = 0.090,
95% CI[−0.04, 0.55], d = 0.22.

Collective Action Intentions
We predicted, but did not find, that marches would increase
collective action intentions (H4), t(563) = −0.01, p = 0.99, 95%
CI[−0.07, 0.07], d < 0.01. Further, in contrast to predictions
that indicated that this effect would be strongest for those
who obtain their news from liberal sources (H5), a significant
interaction between timing of survey and news sources
suggested that marches increased collective action intention
among those who obtained their news from conservative news
sources (see Figure 5). Simple slope analyses for the significant
interactions indicated that, among those who got their news from
conservative sources, intentions to engage in collective action
increased following the march (M =−0.18) relative to before the

march (M =−0.34), t(562) = 1.58, p= 0.11, 95% CI[−0.02, 0.18],
d = –0.13, granted this effect was only marginally significant at
+1 SD. Yet, for those who received news from liberal sources,
follow-up tests were not significant at −1 SD, t(562) = −1.58,
p = 0.12, 95% CI[−0.18, 0.02], d = −0.13. Consistent with these
weak effects, neither of the slopes for political leaning of news
sources within those that heard and not heard about the marches
were significant.

FIGURE 5 | Behavioral intentions as a function of time x news source. F(1, 562)
= 2.24, p = 0.02, 95% CI[< 0.01, 0.06], PRE = 0.01; Scale bands represent

95% confidence intervals.

FIGURE 4 | Impressions of marchers as a function of whether heard x news source. (A) F(1, 272) = 3.80, p = 0.052, 95% CI[0.01, 0.10], PRE = 0.02; Scale bands

represent 95% confidence intervals. (B) F(1, 272) = 6.05, p = 0.014, 95% CI[0.01, 0.10], PRE = 0.02; Scale bands represent 95% confidence intervals. (C) F(1, 272) =

8.94, p = 0.003, 95% CI[0.02, 0.10], PRE = 0.03; Scale bands represent 95% confidence intervals.
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Hearing About the Marches
Examining impressions after the march indicated no effects of
whether or not participants had heard about themarches after the
march, news source, and interactions between these two variables
on collective action intentions.

DISCUSSION

The purpose of the present research was to consider the potential
impact of large-scale marches as a catalyst for engaging the public
in a larger social movement to contribute to a public demand for
policymakers to take into account climate science and the public’s
views on climate change. A measure of success of the marches
would be to influence bystanders to marches beyond affecting
bystanders’ concerns or beliefs about the topic by inspiring
people to become members of a movement demanding action
to ensure a habitable planet for present and future generations.
In the present research we tested the effects of large-scale
climate change related marches on bystanders to the marches,
specifically in terms of psychological outcomes that previous
research indicates could be useful stepping stones to overcome
psychological barriers to engagement and encourage collective
action consistent with the goals of this social movement. The
ability to create the success desired by those participating in
the marches was considered within the context of bystanders’
preferred news sources that could influence their views about the
marches and marchers.

The results suggest some successful outcomes of the marches
on bystanders in terms of increased collective efficacy and
decreased negative impressions of marchers. However, effects for
the role of politicized media sources in moderating these effects
were not completely as predicted. First, opposite to predictions,
the marches appeared to have favorable effects on collective
efficacy beliefs and collective action intentions among those
who reported consuming conservative news and diminished
perceptions that it was normative to engage in collective action
among those who reported consuming liberal news. Second,
political leaning of news sources did not predict changes in
impressions of marchers from before to after the marches.
However, more favorable impressions of marchers were found
among those who obtained news from liberal sources relative to
those who obtained news from conservative sources before and
after the marches suggesting that media may have contributed
to polarization at both time periods. As detailed below, we
suggest that results for news sources on efficacy beliefs that
were opposite to predictions may be a result of whether or
not information is presented about the marches while results
suggestive of polarization in impressions may be a result of how
the marchers were portrayed.

We note that many of the effects that we identify occurred
despite many having reported hearing “very little” or “nothing”
about the marches. Although most of our reported effect sizes
fall in the range of what is typically considered small for
psychological research (Cohen, 1988), observing these effects
across a sample that is roughly representative of the entire US
population suggests that these marches may have had sizable
impacts when considering the sheer number of people who were

exposed to these marches. Indeed, the marches may have had
even larger effects on key outcomes upon those who more closely
follow climate change news or happened to spend time being
exposed to such news in this particular situation.

Efficacy
Consistent with overarching goals of marches (Moyer, 1987;
Moyer et al., 2001), participants were more positive about
people’s ability to work together to address climate change after
(vs. before) the marches, both being less pessimistic and more
optimistic about people’s ability to cooperate with each other
to solve large problems. One explanation for these effects is
the possible role of the marches as concrete demonstrations
of collective efficacy. In contrast, the marches did not affect
collective response efficacy, possibly due to our assessment
timing of several days after the marches. It may require more
time and the accumulation of impacts of multiple marches
and other forms of collective action to demonstrate changes
indicative of collective response efficacy (see Wallace et al.,
2014). We predicted weaker or no effects pre- vs. post-marches
on personal measures of efficacy and this was borne out in
our results. As noted in the introduction, our participants
may not have seen themselves as similar to the marchers and
the marches may not have addressed personal barriers for
engaging in collective action that would be necessary to alter
personal efficacy.

News source effects on collective efficacy were opposite to
predictions. We speculate that conservative news sources may
have been more likely to mention the marches after, than
before, the marches. Prior to the marches, the more conservative
one’s news source, the more pessimistic people were about
people’s ability to work together to address climate change.
These relation with news sources may be because conservative
news sources may have given less attention to the marches than
more liberal sources. After the march, there was no relation
between political leaning of news sources and collective efficacy
beliefs. This suggests that after marches news sources across the
ideological spectrum may have all provided basic visibility to
the marches and illustrated the large numbers attending them,
which may have provided sufficient information to demonstrate
collective efficacy. Thus, increased visibility in conservative news
may have increased collective efficacy beliefs among readers of
conservative news sources, whereas visibility may have been
present for readers of liberal news sources prior to and after
the marches.

In contrast to the interactive pattern of effects of ideology
of news source and timing of survey on collective efficacy,
analyses of post-march data suggest that those who heard about
the marches and read liberal news sources increased personal
and collective response efficacy relative to those that did not
hear about them, an effect not found among those who read
conservative news sources. More positive analysis of the efficacy
of marches by liberal than conservative news sources may have
created this effect. However, the relation between news sources
and response efficacy beliefs was not significant for those who
heard about the marches. The null effect here also provides
evidence that liberal and conservative news sources may have
similarly recognized the marches after the march. The present
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study cannot determine why political leaning of news sources
was related to perceived response efficacy among those who
had not heard about the marches. However, the presence of an
effect for news sources among those presumably less attentive to
the marches (i.e., they had not heard of the marches) and not
present among those who were attentive (i.e., they had heard of
the marches), suggest that the assessments of response efficacy
among those who had not actually heard about the marches were,
perhaps, a result of those individuals’ default assumptions about
the ability of marches to influence others or from sources other
than their preferred news sources.

Impressions
The marches improved impressions of those who participated in
the marches. Although there were no effects of the marches on
positive traits, post-marches impressions of marches on negative
masculine traits (i.e., aggressive, dictatorial, and arrogant) were
less negative than pre-march impressions. The effect of marches
on negative masculine traits can be important in understanding
why people might choose to engage in climate activism. For
example, the less people perceive that those most concerned
about climate change have negative traits, and particularly
masculine traits, the less likely they are to engage in activism that
opposes such action (Geiger and Swim, 2018). Thus, because the
present marches diminished impressions on negative masculine
traits, the marches may diminish reactance against climate
change action. However, because traits ascribed to those most
concerned about climate change, especially positive masculine
traits, are associated with willingness to engage in pro-climate
action (Geiger and Swim, 2018), the lack of effects on positive
traits suggests that the marches would not necessarily increase
willingness to participate in action that is consistent with the
themes of the marches examined here.

These analyses also revealed that those who got their news
from more liberal news sources, independent of their own
political views and concerns about climate change, reported
fewer negative views of the marchers on negative masculine,
feminine, and activist traits than those who got their news
from more conservative sources. The lack of interaction between
timing of completing the survey and political slant of news
source on impressions suggests that news source’s portrayal of
the marchers may have contributed to these impressions both
before and after the marches. Consistent with the argument that
news sources contribute to impressions, the relation between
political leaning and news sources on negative impressions
was significant among those who reported hearing about
the marches and not among those who reported not having
heard about the marches. Thus, attention to different news
sources may accentuate different impressions of marchers. The
resulting effect of these associations was that, among those who
got their news source from more liberal sources, those that
reported hearing about the marches ascribed fewer negative
traits to marchers than those that reported not hearing about
the marches. In contrast, while comparisons between having
heard vs. not heard about the marches was not significant at
one standard deviation above the mean on political leaning
of media sources, the results suggest that among those who
got their news source from very conservative sources (i.e.,

two or more standard deviations from the mean), those that
reported hearing about the marches ascribed more negative
traits to marchers than those that reported not hearing about
the marches.

Perceptions of Others’ Engagement: Group
Norms and Meta-Perceptions
We did not find evidence of favorable effects of marches on
perceptions of other people’s engagement in the topic (i.e.,
group norms and meta-perceptions). The marches may have,
however, contributed to doubt about other people’s engagement
among participants that obtained their news from liberal sources;
contradicting our hypotheses, after the marches (vs. before the
marches) survey participants who got their news from liberal
sources were less likely to perceive that it was normative for
the general U.S. public to engage in activist behaviors. Yet, like
our assessment of effects of news sources on efficacy beliefs, an
examination of these patterns suggests that biases in news sources
may have had more influence prior to the marches than after
the marches. Prior to the marches, the more conservative one’s
news sources, the weaker participants’ perceived the national
collective action norms. In contrast, after the marches, there
was no relation between political slant of news sources and
perceived national and community group norms. Again, we
speculate that effects of news sources prior to the marches may
be because liberal news sources dedicated a greater percentage
of pre-march coverage to the marches than conservative news
sources, making group participation more salient to those who
got their news from liberal sources. After themarches, in contrast,
news sources across the political spectrummay have dedicated an
equal proportion of coverage to the marches, making exemplars
similarly salient.

Our results also suggest that the marches did little to influence
survey participants’ perceptions of other people’s engagement in
the topic (i.e., meta-perceptions). We had predicted effects would
be stronger for perceptions about concern in the US than concern
in one’s community or among one’s personal contacts. Yet we
found no effects for any of these meta-perceptions. The lack of
effect may be because those who engage in the marches are not
only seen as unrepresentative of one’s community and personal
contacts but also seen as unrepresentative of the general public.
This suggests that marches may want to consider how some
actions may get attention but potentially have a disadvantage of
making them seem less representative of the general public. It also
suggests that it would be informative to attend to how the media
chooses to present information about marchers, for example,
whether they are presented in a way that makes them seem
like prototypic activists who are not seen favorably (e.g., Bashir
et al., 2013). These impressions may then influence the likelihood
that assumptions about bystanders will generalize to assumptions
about different groups of people (e.g., local community or nation
as a whole).

Subsequent Collective Action
Directly opposing predictions, after the march, those who got
their news from conservative sources were more likely to report
beingmore likely to engage in collective action than they reported
prior to the marches and this effect was not present for those
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who got their news from liberal news sources. The effect is
consistent with our findings that conservatives report greater
collective efficacy (i.e., less pessimism about people’s ability to
work together) after (vs. before) the marches and other research
indicating that collective efficacy is associated with participating
in collective action (Roser-Renouf et al., 2014). Importantly
for engaging the public, however, the means were at or below
the midpoint of the scale indicating that all participants had
no intention of engaging in collective action. Thus, although
some of the effects we found might nudge people toward
joining a climate change social movement immediately after the
march, more is likely needed for these nudges to transpire into
actual behaviors.

LIMITATIONS AND FUTURE DIRECTIONS

There are limitations to conclusions that can be drawn from
our measure of political leaning in news sources. First, our
analyses do not differentiate between getting news from mixed
sources of information (e.g., viewing some liberal and some
conservative sources) vs. getting news from sources that present
moderate information (e.g., neither strongly liberal or strongly
conservative). Future research may wish to differentiate between
these two different reasons for having relatively more moderate
news sources than very liberal and very conservative news
sources. Second, we cannot determine whether the news sources
were the most influential source of their information about
the marches. A few people may have gotten their information
from direct observation. Others may have learned about the
marches via conversations in their social networks and via
social media, sources which can be more effective at changing
opinion than formal media (Swim et al., 2018a). Third, although
we included covariates in our analyses that would help rule
out effects confounded with preferring liberal vs. conservative
news sources, we cannot rule out the possibility the effects
of news sources rest in characteristics of audiences that we
were unable to control for with our covariates and not due to
effects of the political leanings of news sources. Last, we do
not have a measure of the amount of participant engagement
(e.g., time) with their news sources. Differences between those
who heard vs. not heard about the marches are suggestive of
difference in engagement, but they are not a direct measure of
these differences.

Our results suggest that it would be informative to do content
analyses of news coverage of climate change marches in order
to determine, for example, differences in amount of attention
given to the marches as well as differences in portrayals of the
marches across various news sources. Consistent with Koopmans
(2004) analysis of news coverage of social movements, assessing
differences in quantity and quality of coverage about the marches
could be relevant to understanding whether the marchers
positively or negatively resonate with audiences and the perceived
legitimacy of the marches. As we suggest above, the visibility
of the marches may be responsible for increasing collective
efficacy whereas the favorability of portrayals of the marches
could diminish negative impressions of marchers. Thus, it may

be valuable for future research to examine the content of the
coverage’s of marches and test the impact of different types of
coverage on different types of outcomes.

Here, we used a trend analysis comparing one set of
participants’ ratings prior to the marches and a second set
of participants’ responses after the marches. This design
creates some limitations in our ability to detect effects of
the march on the public because we cannot fully rule
out other potential explanations for pre-post differences that
were not related to the marches themselves. We attempted
to rule out potentially confounding variables by controlling
for demographic characteristics and other relevant covariates
(political ideology and sources of information) as covariates in
our analyses. Further, although it is possible that an unrelated
event could have occurred between the pre- and post-surveys
that could have influenced the outcome measures, the short
timeframe between the two (<2 weeks) suggests that this is
unlikely to have occurred.

A more relevant weakness of our study design might be
because we conducted assessments at only two time points:
immediately before and immediately after the marches. Future
work could consider collecting a larger set of measurements
over a broader period before and after the marches. This could
capture a variety of additional effects, including the potential that
different news sources may provide different information about
the marches prior to the marches, creating differences in their
audiences even before the marches occur. Further, it may take
more time to be able to detect effects of marches and it may take
an accumulation of effects from differentmarches and other types
of collective action to influence collective response efficacy as well
as meta-perceptions and perceived group norms. Yet, capturing
the unique effects of marches over a longer period of time within
a broader context of unfolding current events is difficult due to
the potential for other intervening effects to occur. The challenge
of assessing long term effects of marches and cumulative effects
of marches, however, is worth pursuing because these effects may
be important for understanding social movements as a whole
(Moyer et al., 2001).

We also note limitations in our ability to reliably detect
effects due to the extreme variability in information that various
individuals were exposed to regarding the march. For example,
even after the marches about a third of our sample reported that
they had heard “nothing” or “very little” about either march. We
examined whether reporting hearing more than “a little” about
marches predicted various outcome measures but these analyses
had additional limitations. Specifically, comparing those who
heard about the marches vs. those who did not hear about them
does not take into account a variety of reasons for why they heard
or did not hear about the marches. We assumed that it reflected
greater attunement to information about climate change and
public response to it. This is confirmed by a correlation between
having heard about the marches and generally paying attention
to news about climate change3. Analyses also revealed that effects
of reporting hearing about the marches could not be explained
by differences in participants’ SES, gender, age, concern about

3r(591) = 0.32, p < 0.001
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climate change, or political ideology. Yet, engagement could
involve other factors such as whether one lives in a city where
the marches occurred and whether bystanders know people who
participated in the marches.

Last, the generalizability of our data is limited because they
were from a convenience sample rather than a randomly selected
sample. Several of our demographic findings roughlymatch those
in the US population. However, the sample may over represent
those who identify as White and underrepresent those who
identify as Hispanic so the research may be more applicable to
the former than the latter. The sample also has more Democrats
and fewer Republicans than found in the general population,
suggesting that the sample may be more liberal than the general
population. This suggests that, although political ideology was
used as covariate in the analyses, we may not adequately
represent results in a sample with more individuals who
are politically conservative. More particularly, given selective
attention to news sources that match one’s political leanings
(Mitchell and Weisel, 2014), we may have underrepresented
the impact of conservative news sources. However, if one
assumes that the Media Bias chart we used to assess political
leanings of news sources is accurate, it is interesting to note
that participants’ self-ratings of their news sources suggests
that their news sources may be more conservative than they
perceive them to be. Thus, our findings may more accurately
represent the impacts of conservative news sources than one
might assume given the underrepresentation of conservatives in
the sample.

CONCLUSION

Marches are an important component of social movements.
Our results suggest that large, highly visible marches have the
potential to enhance public participation in social movements by
increasing perceived collective efficacy and diminishing negative
impressions of marchers among the general public and possibly
inspiring collective action. Yet, our results also suggest that by
some metrics the marches had limited effects on promoting
public engagement with climate change: the marches did not
affect perceptions of whether it is normative to participate in
collective action and others’ concern about climate change and
we found that few people willing to engage in collective action
either before or after the marches. Our results indicate that
media biases may influence effects of marchers on bystanders.
First, our results are consistent with the possibility that liberal
and conservative news sources provided similar visibility of the
marchers after the march (but not before the march). This

possible greater coverage of marchers by conservative news

sources could explain increased perceptions of collective efficacy
among conservatives. Second, our results are consistent with the
notion that liberal and conservative news sources may provide
different images of marchers and, by doing so, they may polarize
the impression ofmarchers. Specifically, our results are consistent
with the notion that conservative news sourcesmay providemore
negative portrayals of marchers than liberal news sources. The
importance of news sources on moderating the psychological
impacts of marches points to the need for more research on
coverage of marches, how marches are portrayed, how people
respond to the information, and the effects they can have prior
to marches.

ETHICS STATEMENT

This study was carried out in accordance with the
recommendations of The Pennsylvania State University
Office for Research Protections. The protocol was approved by
the Pennsylvania State University Office for Research Protections
Internal Review Board. All participants were provided a consent
form in accordance with the Declaration of Helsinki.We received
a waiver for written consent because the study was conducted
online and it allowed participation to remain anonymous. This
was allowed because the research presented minimal risk to
participants and involved no procedures that would require
written consent outside of the research context. Participants
were informed that completion of the survey was an indication
of consent.

AUTHOR CONTRIBUTIONS

JS and NG contributed jointly to the generation of the idea for
the study. NG constructed the survey and monitored the data
collection. ML did the analyses. JS supervised the analyses and
wrote the document. NG and ML helped edit the paper.

ACKNOWLEDGMENTS

We would like to thank Kiera Clifford for her assistance in the
independent coding of the news sources.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fcomm.
2019.00004/full#supplementary-material

REFERENCES

Aiken, L. S., West, S. G., and Reno, R. R. (1991). Multiple Regression: Testing and

Interpreting Interactions. Newbury Park, CA: Sage Publications.

Akerlof, K., Rowan, K. E., Fitzgerald, D., and Cedeno, A. Y. (2012).

Communication of climate projections in US media amid politicization of

model science. Nat. Climate Change 2, 648–654. doi: 10.1038/nclimate1542

Amenta, E., Neal, C., and Tierney, A. C. (2015). “Put me in, coach? Referee?

Owner? Security? Why the news media rarely cover movements as political

players,” in Players and Arenas: The Interactive Dynamics of Protest, eds J. M.

Jasper and J. W. Duyvendak (Amsterdam University Press), 229–250. Available

online at: https://www.jstor.org/stable/j.ctt16vj285

Andrews, K. T., Beyerlein, K., and Tucker Farnum, T. (2016). The

legitimacy of protest: explaining white southerners’ attitudes toward

Frontiers in Communication | www.frontiersin.org 16 February 2019 | Volume 4 | Article 4

https://www.frontiersin.org/articles/10.3389/fcomm.2019.00004/full#supplementary-material
https://doi.org/10.1038/nclimate1542
https://www.jstor.org/stable/j.ctt16vj285
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles


Swim et al. Climate Change Marches as a Motivators

the civil rights movement. Soc. Forces 94, 1021–1044. doi: 10.1093/sf/

sov097

Bandura, A. (1997). Self-Efficacy: The Exercise of Control. New York, NY: W.H.

Freeman & Company.

Bashir, N. Y., Lockwood, P., Chasteen, A. L., Nadolny, D., and Noyes, I. (2013). The

ironic impact of activists: negative stereotypes reduce social change influence.

Eur, J. Soc. Psychol. 43, 614–626. doi: 10.1002/ejsp.1983

Bilali, R., Vollhardt, J. R., and Rarick, J. R. D. (2017). Modeling collective

action through media to promote social change and positive intergroup

relations in violent conflicts. J. Exp. Soc. Psychol. 68, 200–211.

doi: 10.1016/j.jesp.2016.07.005

Bird, R., and Newport, F. (2017).What Determines How Americans Perceive Their

Social Class? Available online at: https://news.gallup.com/opinion/polling-

matters/204497/determines-americans-perceive-social-class.aspx (Accessed

September 27, 2018)

Bliuc, A.-M., McGarty, C., Reynolds, K., and Muntele, D. (2007). Opinion-based

group membership as a predictor of commitment to political action. Eur. J. Soc.

Psychol. 37, 19–32. doi: 10.1002/ejsp.334

Branton, R., Martinez-Ebers, V., Carey, T. E., and Matsubayashi, T. (2015). Social

protest and policy attitudes: the case of the 2006 immigrant rallies. Am. J. Pol.

Sci. 59, 390–402. doi: 10.1111/ajps.12159

Budak, C., Goel, S., and Rao, J. M. (2016). Fair and balanced? Quantifying media

bias through crowdsourced content analysis. Public Opin. Quart. 80, 250–271.

doi: 10.1093/poq/nfw007

Cialdini, R. B. (2003). Crafting normative messages to protect the environment.

Curr. Direct. Psychol. Sci. 12, 105–109. doi: 10.1111/1467-8721.01242

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences, 2nd Edn.

Hillsdale, NJ: Erlbaum. Available online at: https://books.google.com/books/

about/Statistical_Power_Analysis_for_the_Behav.html?id=cIJH0lR33bgC

Diekman, A. B., and Eagly, A. H. (2008). “Of men, women, and motivation: a

role congruity account,” in Handbook of Motivation Science, eds J. Y. Shah and

W. L. Gardner (New York, NY: Guilford Press), 434–447.

Doherty, K. L., and Webler, T. N. (2016). Social norms and efficacy beliefs drive

the Alarmed segment’s public-sphere climate actions. Nat. Climate Change 6,

879–884. doi: 10.1038/nclimate3025

Dunlap, R. E., and Jacques, P. J. (2013). Climate change denial books and

conservative think tanks: exploring the connection. Am. Behav. Sci. 57,

699–731. doi: 10.1177/0002764213477096

Dunlap, R. E., and McCright, A. M. (2011). “Organized climate change denial,”

in The Oxford Handbook of Climate Change and Society, (Oxford University

Press). 144–160. Available online at: https://scholar-google-com.ezaccess.

libraries.psu.edu/scholar_lookup?author=Dunlap%2CR.%20E.&author=

McCright%2CA.%20M.&journal=The%20Oxford%20Handbook%20of

%20Climate%20Change%20and%20Society&pages=144-160&publication_

year=2011

Fleur, N. S. (2017 December 22). Scientists, Feeling Under Siege, March Against

Trump Policies. The New York Times.

Gallop Poll, G. (2018). Party Affiliation. Available online at: https://news.gallup.

com/poll/15370/Party-Affiliation.aspx (Accessed September 27, 2018)

Geiger, N., and Swim, J. K. (2016). Climate of silence: pluralistic ignorance

as a barrier to climate change discussion. J. Environ. Psychol. 47, 79–90.

doi: 10.1016/j.jenvp.2016.05.002

Geiger, N., and Swim, J. K. (2018). Gendered impressions of issue

publics as predictors of climate activism. Front. Commun. 3:54.

doi: 10.3389/fcomm.2018.00054

Geiger, N., Swim, J. K., and Fraser, J. (2017). Creating a climate for change:

interventions, efficacy and public discussion about climate change. J. Environ.

Psychol. 51, 104–116. doi: 10.1016/j.jenvp.2017.03.010

Jasper, J. M., and Duyvendak, J. W. (Eds.). (2015). Players and Arenas:

The Interactive Dynamics of Protest. Amsterdam: Amsterdam University

Press.

Jordan, M., and Clement, S. (2018). Echoes of Vietnam: Millions of Americans

are Taking to the Streets. Available online at: https://www.washingtonpost.

com/news/national/wp/2018/04/06/feature/in-reaction-to-trump-millions-

of-americans-are-joining-protests-and-getting-political/ (Accessed August 3,

2018)

Judd, C. M., McClelland, G. H., and Ryan, C. S. (2009). Data Analysis: A Model

Comparison Approach. New York, NY: Routledge.

Karpf, D. (2018). A Media Theory of Movement Power. Nonprofit Quarterly,

New York, NY. Available online at: https://nonprofitquarterly.org/2018/09/18/

media-theory-movement-power/

Klas, A., Zinkiewicz, L., Zhou, J., and Clarke, E. J. R. (2018). “Not all

environmentalists are like that . . . ”: unpacking the negative and positive

beliefs and perceptions of environmentalists. Environ. Commun. 1–15.

doi: 10.1080/17524032.2018.1488755

Koopmans, R. (2004). Movements and media: selection processes and

evolutionary dynamics in the public sphere. Theory Soc. 33, 367–391.

doi: 10.1023/B:RYSO.0000038603.34963.de

Lacy, S., and Riff, D. (1996). Sampling error and =selecting intercoder reliability

samples for nominal content categories. J. Mass Commun. Quart. 73, 963–973.

Lacy, S., Watson, B. R., Riffe, D., and Lovejoy, J. (2015). Issues and best

practices in content analysis. J. Mass Commun. Quart. 92, 791–811.

doi: 10.1177/1077699015607338

Lee, F. L. F. (2010). The perceptual bases of collective efficacy and protest

participation: the case of pro-democracy protests in Hong Kong. Int. J. Public

Opin. Res. 22, 392–411. doi: 10.1093/ijpor/edq023

Levenson, E. (2017). Climate Protest Takes on Trump’s Policies.Available

online at: https://www.cnn.com/2017/04/29/us/climate-change-march/index.

html (Accessed July 26, 2018)

Leviston, Z., Walker, I., andMorwinski, S. (2013). Your opinion on climate change

might not be as common as you think. Nat. Climate Change 3, 334–337.

doi: 10.1038/nclimate1743

Louis, W. R. (2009). Collective action—and then what? J. Soc. Issues 65, 727–748.

doi: 10.1111/j.1540-4560.2009.01623.x

Madestam, A., Shoag, D., Veuger, S., and Yanagizawa-Drott, D. (2013). Do political

protests matter? Evidence from the tea party movement∗. Quart. J. Econom.

128, 1633–1685. doi: 10.1093/qje/qjt021

Maibach, E. W., Leiserowitz, A., Roser-Renouf, C., and Mertz, C. K. (2011).

Identifying like-minded audiences for global warming public engagement

campaigns: an audience segmentation analysis and tool development. PLoS

ONE 6:e17571. doi: 10.1371/journal.pone.0017571

Manis, M., Shedler, J., Jonides, J., and Nelson, T. E. (1993). Availability heuristic in

judgments of set size and frequency of occurrence. J. Personal. Soc. Psychol. 65,

448–457. doi: 10.1037/0022-3514.65.3.448

McGarty, C., Bliuc, A.-M., Thomas, E. F., and Bongiorno, R. (2009). Collective

action as the material expression of opinion-based group membership. J. Soc.

Issues 65, 839–857. doi: 10.1111/j.1540-4560.2009.01627.x

Mitchell, A., and Weisel, R. (2014). Political polarization and media habits. Pew

Res. Center 1–74. Available online at: http://www.pewresearch.org/wp-content/

uploads/sites/8/2014/10/Political-Polarization-and-Media-Habits-FINAL-

REPORT-7-27-15.pdf

Mooney, C., Heim, J., and Dennis, B. (2017). Climate March Draws Massive Crowd

to D.C. in Sweltering Heat. Available online at: https://www.washingtonpost.

com/national/health-science/climate-march-expected-to-draw-massive-

crowd-to-dc-in-sweltering-heat/2017/04/28/1bdf5e66-2c3a-11e7-b605-

33413c691853_story.html (Accessed July 27, 2018).

Moore, H. T. (1921). The comparative influence of majority and expert opinion.

Am. J. Psychol. 32, 16–20. doi: 10.2307/1413472

Moyer, B. (1987). The Movement Action Plan. Availabe online at http://www.

historyisaweapon.com/defcon1/moyermap.html (Accessed August 3, 2018).

Moyer, B., MacAllister, J., and Soifer, M. L. F. S. (2001). Doing Democracy: The

MAPModel for Organizing Social Movements. Gabriola Island, BC: New Society

Publishers.

Noelle-Neumann, E. (1974). The spiral of silence a theory of public opinion. J.

Commun. 24, 43–51. doi: 10.1111/j.1460-2466.1974.tb00367.x

Noelle-Neumann, E. (1993). The Spiral of Silence: Public Opinion–Our Social Skin.

University of Chicago Press.

Otero, V. (2018). Media Bias Chart. Availabe online at: http://www.

allgeneralizationsarefalse.com/ (Accessed July 26, 2018).

Prentice, D. A., and Miller, D. T. (1993). Pluralistic ignorance and alcohol use on

campus: some consequences of misperceiving the social norm. J. Personal. Soc.

Psychol. 64:243. doi: 10.1037/0022-3514.64.2.243

Roser-Renouf, C., Maibach, E., Leiserowitz, A., Feinberg, G., and Rosenthal, S.

(2016). Faith, Morality, and the Environment: Portraits of Global Warming’s Six

Americas (Yale Program on Climate Change Communication). Yale University

and George Mason University.

Frontiers in Communication | www.frontiersin.org 17 February 2019 | Volume 4 | Article 4

https://doi.org/10.1093/sf/sov097
https://doi.org/10.1002/ejsp.1983
https://doi.org/10.1016/j.jesp.2016.07.005
https://news.gallup.com/opinion/polling-matters/204497/determines-americans-perceive-social-class.aspx
https://news.gallup.com/opinion/polling-matters/204497/determines-americans-perceive-social-class.aspx
https://doi.org/10.1002/ejsp.334
https://doi.org/10.1111/ajps.12159
https://doi.org/10.1093/poq/nfw007
https://doi.org/10.1111/1467-8721.01242
https://books.google.com/books/about/Statistical_Power_Analysis_for_the_Behav.html?id=cIJH0lR33bgC
https://books.google.com/books/about/Statistical_Power_Analysis_for_the_Behav.html?id=cIJH0lR33bgC
https://doi.org/10.1038/nclimate3025
https://doi.org/10.1177/0002764213477096
https://scholar-google-com.ezaccess.libraries.psu.edu/scholar_lookup?author=Dunlap%2CR.%20E.&author=McCright%2CA.%20M.&journal=The%20Oxford%20Handbook%20of%20Climate%20Change%20and%20Society&pages=144-160&publication_year=2011
https://scholar-google-com.ezaccess.libraries.psu.edu/scholar_lookup?author=Dunlap%2CR.%20E.&author=McCright%2CA.%20M.&journal=The%20Oxford%20Handbook%20of%20Climate%20Change%20and%20Society&pages=144-160&publication_year=2011
https://scholar-google-com.ezaccess.libraries.psu.edu/scholar_lookup?author=Dunlap%2CR.%20E.&author=McCright%2CA.%20M.&journal=The%20Oxford%20Handbook%20of%20Climate%20Change%20and%20Society&pages=144-160&publication_year=2011
https://scholar-google-com.ezaccess.libraries.psu.edu/scholar_lookup?author=Dunlap%2CR.%20E.&author=McCright%2CA.%20M.&journal=The%20Oxford%20Handbook%20of%20Climate%20Change%20and%20Society&pages=144-160&publication_year=2011
https://scholar-google-com.ezaccess.libraries.psu.edu/scholar_lookup?author=Dunlap%2CR.%20E.&author=McCright%2CA.%20M.&journal=The%20Oxford%20Handbook%20of%20Climate%20Change%20and%20Society&pages=144-160&publication_year=2011
https://news.gallup.com/poll/15370/Party-Affiliation.aspx
https://news.gallup.com/poll/15370/Party-Affiliation.aspx
https://doi.org/10.1016/j.jenvp.2016.05.002
https://doi.org/10.3389/fcomm.2018.00054
https://doi.org/10.1016/j.jenvp.2017.03.010
https://www.washingtonpost.com/news/national/wp/2018/04/06/feature/in-reaction-to-trump-millions-of-americans-are-joining-protests-and-getting-political/
https://www.washingtonpost.com/news/national/wp/2018/04/06/feature/in-reaction-to-trump-millions-of-americans-are-joining-protests-and-getting-political/
https://www.washingtonpost.com/news/national/wp/2018/04/06/feature/in-reaction-to-trump-millions-of-americans-are-joining-protests-and-getting-political/
https://nonprofitquarterly.org/2018/09/18/media-theory-movement-power/
https://nonprofitquarterly.org/2018/09/18/media-theory-movement-power/
https://doi.org/10.1080/17524032.2018.1488755
https://doi.org/10.1023/B:RYSO.0000038603.34963.de
https://doi.org/10.1177/1077699015607338
https://doi.org/10.1093/ijpor/edq023
https://www.cnn.com/2017/04/29/us/climate-change-march/index.html
https://www.cnn.com/2017/04/29/us/climate-change-march/index.html
https://doi.org/10.1038/nclimate1743
https://doi.org/10.1111/j.1540-4560.2009.01623.x
https://doi.org/10.1093/qje/qjt021
https://doi.org/10.1371/journal.pone.0017571
https://doi.org/10.1037/0022-3514.65.3.448
https://doi.org/10.1111/j.1540-4560.2009.01627.x
http://www.pewresearch.org/wp-content/uploads/sites/8/2014/10/Political-Polarization-and-Media-Habits-FINAL-REPORT-7-27-15.pdf
http://www.pewresearch.org/wp-content/uploads/sites/8/2014/10/Political-Polarization-and-Media-Habits-FINAL-REPORT-7-27-15.pdf
http://www.pewresearch.org/wp-content/uploads/sites/8/2014/10/Political-Polarization-and-Media-Habits-FINAL-REPORT-7-27-15.pdf
https://www.washingtonpost.com/national/health-science/climate-march-expected-to-draw-massive-crowd-to-dc-in-sweltering-heat/2017/04/28/1bdf5e66-2c3a-11e7-b605-33413c691853_story.html
https://www.washingtonpost.com/national/health-science/climate-march-expected-to-draw-massive-crowd-to-dc-in-sweltering-heat/2017/04/28/1bdf5e66-2c3a-11e7-b605-33413c691853_story.html
https://www.washingtonpost.com/national/health-science/climate-march-expected-to-draw-massive-crowd-to-dc-in-sweltering-heat/2017/04/28/1bdf5e66-2c3a-11e7-b605-33413c691853_story.html
https://www.washingtonpost.com/national/health-science/climate-march-expected-to-draw-massive-crowd-to-dc-in-sweltering-heat/2017/04/28/1bdf5e66-2c3a-11e7-b605-33413c691853_story.html
https://doi.org/10.2307/1413472
http://www.historyisaweapon.com/defcon1/moyermap.html
http://www.historyisaweapon.com/defcon1/moyermap.html
https://doi.org/10.1111/j.1460-2466.1974.tb00367.x
http://www.allgeneralizationsarefalse.com/
http://www.allgeneralizationsarefalse.com/
https://doi.org/10.1037/0022-3514.64.2.243
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles


Swim et al. Climate Change Marches as a Motivators

Roser-Renouf, C., Maibach, E. W., Leiserowitz, A., and Zhao, X. (2014). The

genesis of climate change activism: from key beliefs to political action. Clim.

Change 125, 163–178. doi: 10.1007/s10584-014-1173-5

Science News Staff (2018). We Went to the March for Science in D.C. Here’s What

Happened. Available online at: https://www.sciencenews.org/blog/science-

public/we-went-march-science-dc-heres-what-happened (Accessed October

1, 2018).

Sechrist, G. B., and Stangor, C. (2001). Perceived consensus influences intergroup

behavior and stereotype accessibility. J. Pers. Soc. Psychol. 80, 645–654.

doi: 10.1037/0022-3514.80.4.645

Swim, J. K., Fraser, J., and Geiger, N. (2014). Teaching the choir to sing: use of social

science information to promote public discourse on climate change. J. Land Use

Environ. Law 30:91. Available online at: https://www.law.fsu.edu/sites/g/files/

upcbnu1581/files/JLUEL/jluel-v30n1.pdf

Swim, J. K., and Geiger, N. (2017). From alarmed to dismissive of

climate change: a single item assessment of individual differences

in concern and issue involvement. Environ. Commun. 11, 568–586.

doi: 10.1080/17524032.2017.1308409

Swim, J. K., and Geiger, N. (2018). The gendered nature of stereotypes about

climate change opinion groups. Group Process. Intergr. Relation. 21, 438–456.

doi: 10.1177/1368430217747406

Swim, J. K., Geiger, N., and Lengieza, M. L. (2018). Climate Change Marches.

Available online at: https://osf.io/e4buj/

Swim, J. K., Geiger, N., Sweetland, J., and Fraser, J. (2018a). “Social construction of

scientifically grounded climate change discussions,” in Psychology and Climate

Change: From Denial and Depression to Adaptation and Resilience, eds S.

Clayton and C. Manning (San Diego, CA: Elsevier), 65–93.

Swim, J. K., Vescio, T. K., Dahl, J. L., and Zawadzki, S. J. (2018b). Gendered

discourse about climate change policies. Global Environ. Change 48, 216–225.

doi: 10.1016/j.gloenvcha.2017.12.005

Thomas, E. F., and Louis, W. R. (2013). Doing democracy: the social psychological

mobilization and consequences of collective action. Soc. Issues Policy Rev. 7,

173–200. doi: 10.1111/j.1751-2409.2012.01047.x

Thomas, E. F., and Louis, W. R. (2014). When will collective action be

effective? Violent and non-violent protests differentially influence perceptions

of legitimacy and efficacy among sympathizers. Personal. Soc. Psychol. Bull. 40,

263–276. doi: 10.1177/0146167213510525

U. S. Census Bureau (2017a). The Nation’s Median Age Continues to Rise. Available

online at: https://www.census.gov/library/visualizations/2017/comm/median-

age.html (Accessed September 27, 2018).

U. S. Census Bureau (2017b). U.S. Census Bureau QuickFacts: United States.

Available online at: https://www.census.gov/quickfacts/fact/table/US/

PST045217 (Accessed September 27, 2018).

van Zomeren, M. (2013). Four core social-psychological motivations to

undertake collective action. Soc. Pers. Psychol. Compass 7, 378–388.

doi: 10.1111/spc3.12031

van Zomeren, M., Postmes, T., and Spears, R. (2008). Toward an integrative

social identity model of collective action: a quantitative research synthesis

of three socio-psychological perspectives. Psychol. Bull. 134, 504–535.

doi: 10.1037/0033-2909.134.4.504

Wallace, S. J., Zepeda-Millán, C., and Jones-Correa, M. (2014). Spatial

and temporal proximity: examining the effects of protests on

political attitudes. Am. J. Pol. Sci. 58, 433–448. doi: 10.1111/ajps.

12060

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2019 Swim, Geiger and Lengieza. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Communication | www.frontiersin.org 18 February 2019 | Volume 4 | Article 4

https://doi.org/10.1007/s10584-014-1173-5
https://www.sciencenews.org/blog/science-public/we-went-march-science-dc-heres-what-happened
https://www.sciencenews.org/blog/science-public/we-went-march-science-dc-heres-what-happened
https://doi.org/10.1037/0022-3514.80.4.645
https://www.law.fsu.edu/sites/g/files/upcbnu1581/files/JLUEL/jluel-v30n1.pdf
https://www.law.fsu.edu/sites/g/files/upcbnu1581/files/JLUEL/jluel-v30n1.pdf
https://doi.org/10.1080/17524032.2017.1308409
https://doi.org/10.1177/1368430217747406
https://osf.io/e4buj/
https://doi.org/10.1016/j.gloenvcha.2017.12.005
https://doi.org/10.1111/j.1751-2409.2012.01047.x
https://doi.org/10.1177/0146167213510525
https://www.census.gov/library/visualizations/2017/comm/median-age.html
https://www.census.gov/library/visualizations/2017/comm/median-age.html
https://www.census.gov/quickfacts/fact/table/US/PST045217
https://www.census.gov/quickfacts/fact/table/US/PST045217
https://doi.org/10.1111/spc3.12031
https://doi.org/10.1037/0033-2909.134.4.504
https://doi.org/10.1111/ajps.12060
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles

	Climate Change Marches as Motivators for Bystander Collective Action
	Introduction
	Psychological Impacts
	Efficacy
	Perceptions of Others' Engagement: Group Norms
	Perceptions of Others' Engagement: Meta-Perceptions
	Impressions of the Concerned
	Subsequent Collective Action

	News Source
	Exploratory Analyses

	Present Research
	Methods
	Participants and Procedure
	Measures
	News Sources
	Coding of News Sources
	Climate Change Concern
	Meta-Perceptions
	Heard About Marches
	Location of Marches
	Participation in Marches
	Impressions
	Efficacy
	Group Norms
	Collective Action Intentions


	Results
	Overview of Analyses
	Efficacy
	Hearing About Marches

	Perceptions of Others' Engagement: Group Norms
	Hearing About the Marches

	Perceptions of Others' Engagement: Meta-Perceptions
	Hearing About the Marches

	Impressions
	Hearing About the Marches

	Collective Action Intentions
	Hearing About the Marches


	Discussion
	Efficacy
	Impressions
	Perceptions of Others' Engagement: Group Norms and Meta-Perceptions
	Subsequent Collective Action

	Limitations and Future Directions
	Conclusion
	Ethics Statement
	Author Contributions
	Acknowledgments
	Supplementary Material
	References


