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The communication of scientific information plays an increasingly important role for 

scientists and scientific institutions. This is especially true of institutions in the field of bio-

diversity and conservation research, since the transfer of research results to the public 

is a prerequisite for decision-making, and the success of conservation measures often 

depends on public acceptance or active contribution. To have the desired impact, science 

communication in the context of human–wildlife interactions must enable recipients to (1) 

gain valid knowledge, (2) form an attitude toward the subject matter, and (3) develop an 

adequate understanding of the risks and dangers associated with human–wildlife inter-

actions, which are usually overestimated by the general public. Using the topic of foxes 

in urban habitats, we investigated the role of emotionalization in science communication. 

In a laboratory experiment with 127 university students (91 females), we manipulated 

textual and visual features in an information brochure about foxes and examined their 

impact on people’s knowledge gain, attitude development, and modified risk perception. 

In particular, we compared a narrative presentation to a non-narrative list of facts and 

examined the use of photographs of young foxes. We found a positive development 

in all of the outcome variables from the pre- to the posttest (more knowledge, more 

positive attitude, lower risk perception). We also found an interaction effect of text type 

and visualization on knowledge gain that highlighted the importance of the fit between 

text type and visualization. In contrast to our expectations, we did not find any differential 

effects of specific treatments on attitude development. Finally, we found a main effect of 

text type on modified risk perception, indicating less reduction of risk perception with a 

narrative article than with a fact list. We discuss our findings with respect to the role of 

emotionalization in science communication, stressing that it is particularly important to 

achieve a suitable fit between textual and visual forms of emotionalization, depending 

on the goal of communication. We also discuss possible explanations as to why some 

hypotheses were not supported by the data. In our concluding statements, we refer to 

limitations of the present study and address implications for future research.

Keywords: science communication, emotionalization, narratives, human-wildlife interaction, knowledge, attitude, 

risk perception
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INTRODUCTION

In a society where virtually every aspect of our lives is in some 
way based on science and technology, it is very important for the 
public to understand the �ndings and achievements of scienti�c 
research (Sapp et  al., 2013; Sinatra et  al., 2014). In addition, 
research institutions are subject to increasing scrutiny regarding 
their use of public funding. �erefore, communicating scienti�c 
information to the public has become an increasingly important 
part of scienti�c work (Brossard and Scheufele, 2013; Garvey, 
2014). Scientists and scienti�c institutions place more and more 
emphasis on e�orts to make their research results accessible to 
and usable by relevant stakeholders, policy makers, and society 
in general (de Bruin and Bostrom, 2013; Garvey, 2014). Many 
research institutions have, therefore, expanded their knowledge 
transfer and science communication activities (Brossard, 2013; 
Brossard and Scheufele, 2013). Reporting relevant information 
to the public is a crucial issue for institutions in the �eld of bio-
diversity research, which aim to contribute to the battle against 
the current extinction crisis (Decker et  al., 2016). Designing 
appropriate methods for conservation requires the transfer of 
research results to relevant stakeholders, to provide a scienti�c 
basis for decision-making and developing solutions (Enck 
et al., 2006). Research results also need to be transferred to the 
general public in order to create acceptance for resulting actions 
(Cook et al., 2013). Without a scienti�c basis and the support of 
the public, conservation programs in most cases will not be as 
e�ective as they could be (Meijaard and Sheil, 2007). Pertinent 
examples are human–wildlife interactions, where the success of 
any mitigation measures completely hinges on the cooperation 
of the people a�ected. In such cases, it is crucial to implement 
successful communication to improve public perception of 
conservation programs and to foster people’s tolerance toward 
wildlife (Bruskotter et al., 2015).

In the context of human–wildlife interactions, successful com-
munication to the public implies that the recipients gain valid 
knowledge, show a positive development of their attitude, and have 
an adequate understanding of risks and dangers associated with 
these interactions (Burns et al., 2003). In order for this knowledge 
transfer to be e�ective, scienti�c results need to be presented in 
a manner that is comprehensible to the public (Flemming et al., 
2015) and that adequately facilitates the three factors mentioned 
above. However, not much is known as yet about the e�ects of dif-
ferent forms of representing scienti�c information. With regard 
to this issue, science communication and conservation sciences 
alike can bene�t from approaches from the �eld of psychology 
(Saunders et al., 2006). Transferring knowledge, supporting atti-
tude formation, and enabling people to assess risk are key tasks of 
science communication in general and major factors in the public 
understanding of scienti�c information (Morgan, 2002; Jacobson 
et al., 2004; Kimmerle and Cress, 2013; Lundgren and McMakin, 
2013; Irwin, 2014; Kimmerle et al., 2015; Feinkohl et al., 2016; 
Flemming et al., 2017).

An aspect that plays a major role in communication is emo-
tionalization of the information (Höijer, 2010; Kimmerle et al., 
2014; Ry�el et al., 2014). Authors in science communication can 
present the information they strive to communicate in a way 

that aims to evoke emotional reactions within their readers, in 
order to encourage them to engage with the respective issue and 
to foster information processing (Baumeister et al., 2007; Myers 
et al., 2012). To do so, this intentional evoking of emotions, that is, 
emotionalization, can be accomplished by di�erent means. One 
method is through textual features: Storytelling as an instrument 
for emotionalization is increasingly being practiced in science 
communication (Nisbet and Scheufele, 2009; Dahlstrom, 2014). 
�is narrative approach may include messages such as testimoni-
als, eyewitness reports, or case studies. Narratives may be par-
ticularly appropriate for communicating scienti�c information to 
non-experts (Green, 2006; Dahlstrom, 2014). Emotionalization 
can also be accomplished through visual features. Dealing with 
human–wildlife interactions lends itself well to this approach, 
in particular, through pictures of young animals for purposes 
of positive emotionalization (Nummenmaa et al., 2006; Höijer, 
2010). Emotionalization is not only relevant for knowledge 
transfer but also particularly important for attitude formation 
(Kim and Morris, 2007; Ry�el et al., 2014) and risk communica-
tion (Keller et al., 2006; Slovic and Peters, 2006; Turner, 2007). 
However, to date, there has not been much experimental work 
about how the style of information presentation in�uences peo-
ple’s knowledge acquisition, attitude formation, and perception 
of the risks of human–wildlife interactions. Most of the existing 
research is merely qualitative or conceptual work (e.g., Dunlop 
et al., 2008; for a review, see Petty et al., 2001). Accordingly, the 
study presented here aims to examine through an experimental 
approach the impact of emotionalization of narratives and pic-
tures on laypeople’s knowledge gain, attitude development, and 
modi�cation of their perception of the risks of human–wildlife 
interactions. Our assumption was that people’s knowledge, their 
attitudes, and their risk perception would be in�uenced by par-
ticular textual and visual presentations of scienti�c information 
that create emotions in the recipients.

As a prototypical topic for studying how di�erent formats of 
presenting scienti�c information to people in�uence knowledge, 
attitude, and risk perception, we chose the �eld of human–wildlife 
interactions, speci�cally the human–carnivore relationship. �e 
complex relationship between humans and carnivores has been 
evident for millennia and has ranged from con�ict to mutual 
bene�t (�ornton and Quinn, 2009; Hudenko et al., 2010). �e 
red fox (Vulpes vulpes) has a long history of interaction with 
humans and has been viewed as a predator of farm animals and 
as a carrier of infectious diseases such as rabies (Freuling et al., 
2013) or alveolar echinococcosis (Fischer et al., 2005; Lewis et al., 
2014). �e incidence of human–fox interactions has increased 
with human land development, the process of urbanization, and 
the expansion of human population and farming frontiers. �e 
active colonization of urban habitats by foxes increases the poten-
tial for con�ict (Bateman and Fleming, 2012; Šálek et al., 2015). 
In this situation, science communication is a crucial element in 
wildlife management and policy. Nevertheless, the social science 
literature on humans’ beliefs, attitudes, and behaviors with respect 
to carnivores and their management is not very comprehensive 
(Harrison, 1998; Williams et  al., 2002; Hudenko et  al., 2010). 
Our chosen topic is suitable for examining people’s knowledge 
gain, as general knowledge about foxes is limited (Hegglin et al., 
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2008). Moreover, many people have a critical attitude and low 
tolerance toward carnivores near urban habitats (Soto-Shoender 
and Main, 2013; Kansky et  al., 2014). In particular, it appears 
that people perceive the risks that result from foxes’ living in the 
vicinity of humans to be quite high, speci�cally the risks of being 
infected with infectious diseases (König, 2008)—so, this topic is 
also relevant for studying how particular formats of presentation 
in�uence people’s risk perception.

�e study presented here focused on positive aspects of 
emotionalization. Regarding the textual features, we compared 
an information brochure with a positive narrative about foxes to 
an information brochure with a bare listing of information that 
contained the exact same facts. Concerning emotionalization 
through visual features, we also used a positive presentation with 
photographic pictures of “cute” young foxes. Narratives are sup-
posed to induce interest (Dahlstrom, 2014) and may thus motivate 
people to keep reading. Narrative texts tend to give examples or 
provide a continuous story that may foster understanding and 
deeper processing, which in turn may result in better learning 
outcomes (Graesser et al., 1980; Kintsch, 1994; Sáenz and Fuchs, 
2002; Dunlosky et  al., 2013). Narrative texts can also contain 
additional contextual information, like names or settings, which 
can serve as clues for information recall (Webb, 2008). �erefore, 
while people can acquire factual knowledge from any type of 
text, we assumed that people would acquire more knowledge 
from a narrative presentation of information than from a pure 
list of facts. In addition, we assumed that knowledge gain could 
be in�uenced by the particular �t between text type and visuali-
zation: �e message of an emotionalizing article underlined by 
emotionalizing pictures was considered most likely to support the 
process of knowledge acquisition, while the �t between a fact list 
and emotionalizing pictures was not as good.

On the basis of these considerations, we formulated the fol-
lowing hypotheses:

H1: People will acquire additional knowledge between the pre- to 
the posttest across all conditions.

H2: �ere will be a main e�ect of text type on knowledge gain, 
with a higher level of knowledge gain resulting from a narra-
tive article than from a fact list.

H3: �ere will be an interaction e�ect of text type and visualiza-
tion on knowledge gain.

With respect to attitude development we assumed that 
providing people with information on foxes would have a 
positive impact on their attitude toward these animals. We 
also assumed that positive emotionalization through textual 
as well as through visual representations would have a par-
ticularly positive impact on attitude development. �erefore, 
we formulated these additional hypotheses:

H4: People’s attitudes will develop in a positive direction from the 
pre- to the posttest across all conditions.

H5: �ere will be a main e�ect of text type on attitude develop-
ment, with a more positive development resulting from a 
narrative article than from a fact list.

H6: �ere will be a main e�ect of visualization on attitude devel-
opment, with a more positive development from presenting 
positive photographs than using no photographs.

Regarding risk perception, we assumed that people would 
tend to overestimate the risk of transmissions of infectious 
diseases and that informing them about the true risk (which is 
very low) would lower the perception of risk. We also assumed 
that positive emotionalization would make recipients perceive 
a lower level of risk inherent in human–wildlife interactions. 
�is assumption applied both to positive emotionalization 
through a narrative presentation of information and to posi-
tive emotionalization thorough photographs. Accordingly, we 
stated the following hypotheses:

H7: People will modify their risk perception toward a lower level 
from the pre- to the posttest across all conditions.

H8: �ere will be a main e�ect of text type on modi�ed risk per-
ception, with a narrative article resulting in a greater decrease 
in perception of risk than a fact list.

H9: �ere will be a main e�ect of visualization on modi�ed risk 
perception, with a greater decrease in perception of risk with 
positive photographs than without photographs.

MATERIALS AND METHODS

Participants and Design
In order to warrant a standardized procedure and to allow for 
precise control of our independent variables, we conducted 
a laboratory experiment (Berkowitz and Donnerstein, 1982; 
Levitt and List, 2007). One hundred and twenty-seven university 
students volunteered to participate in this laboratory experiment 
and received six Euros for compensation. Ninety-one participants 
were females, 35 were males, and 1 participant did not indicate her 
or his sex. Participants’ mean age was M = 25.93 years (SD = 9.32). 
We used text type (narrative article vs. fact list) and visualization 
(photographs vs. no photographs) as between-subjects factors, 
resulting in four experimental conditions. �e participants were 
randomly assigned to these conditions, with 31 participants in 
the narrative article/photographs condition (22 females, 9 males), 
32 participants in the narrative article/no photographs condition 
(24 females, 8 males), 32 participants in the fact list/photographs 
condition (23 females, 9 males), and 32 participants in the fact 
list/no photographs condition (22 females, 9 males, 1 person who 
did not indicate their gender). �e four experimental conditions 
did not di�er in the proportion of males to females.

Procedure
Participants were recruited via an online participant pool and 
invited to the laboratory. �ey were informed in advance that 
they would receive six Euros for participation in a study that 
would take 45  min. At the laboratory, they completed the fol-
lowing procedures on computers. First, participants read the 
instructions and gave written informed consent. �en they took 
a knowledge test about foxes, answered an attitude questionnaire, 
and completed a risk perception questionnaire. A�er that, they 
were randomly assigned to the four conditions, where they read 
one of the four information brochures, respectively. Subsequently, 
they took the same knowledge test again and answered the same 
attitude and risk perception questions. �en, they were asked 
to indicate their demographics. �e experiment ended with a 
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debrie�ng of the participants, where we explained the purpose of 
the study to them. Ethical approval was obtained from the Local 
Ethics Committee of the Leibniz-Institut fuer Wissensmedien 
(approval number: LEK 2017/001).

Instruments and Material
Questionnaires
�e knowledge test that participants had to complete before and 
a�er the experimental treatment consisted of nine items. �is 
test aimed to capture the participants’ factual knowledge about 
foxes. �e test items consisted of statements about foxes with �ve 
statements that were correct and four statements that were wrong. 
�e following item is an example of a correct statement: “Foxes 
can climb trees.” An example of a wrong statement was: “Foxes 
have no speci�c mating season, but reproduce year-round.” For 
each statement, the participants had to indicate whether it was 
true or false. For each item that participants correctly identi�ed 
as true or false, they received one point.

�e attitude questionnaire consisted of four items that par-
ticipants had to rate on four-point Likert scales (ranging from 
0 = do not agree at all to 3 = totally agree). A sample item was: 
“Foxes belong to nature and to the environment of humans and 
should be allowed to live there.” �e scores were divided by the 
number of items, resulting in an attitude score that could range 
from 0 to 3. Internal consistency (Cronbach’s alpha) of this scale 
was α = 0.67 in the pretest and α = 0.71 in the posttest.

�e risk perception questionnaire consisted of six items with 
each item representing an infectious disease. Participants had to 
estimate for each disease on a four-point Likert scale how they 
perceived the risk of infection for themselves and for domestic 
animals (ranging from 0 = virtually no risk to 3 = high risk). �ey 
also had the opportunity to choose the option “not able to esti-
mate” (this choice was treated as missing data in the analysis and 
replaced by the mean score of the other choices per participant). 
�e six infectious diseases were rabies, echinococcosis, distem-
per, foot-and-mouth disease, mange, and morbus metum (note 
that morbus metum is a non-existing, made-up disease; also, for 
foot-and-mouth disease the risk of infection is objectively non-
existent). Finally, the scores were divided by the number of items, 
resulting in a risk perception score that could range from 0 to 3. 
Internal consistency (Cronbach’s alpha) of this scale was α = 0.79 
in the pretest and α = 0.77 in the posttest.

Experimental Manipulation
We used two di�erent text versions, one narrative and one factual 
list, in order to manipulate text type. Both texts contained the 
identical factual information. �e facts provided in both texts 
enabled participants to correctly answer all of the items in the 
knowledge test. In the narrative article, the factual information 
about foxes was embedded in a newspaper style report about a 
research project. In this article, a biologist described the everyday 
life of a couple of foxes called Freddy and Tina that lived in the 
city and were monitored in the research project. In the fact list, 
in contrast, the same information was given as a simple listing 
of statements that provided general facts about foxes. �e state-
ments were not connected, but instead were presented as bullet 

points without any continuous story. For example, one of the 
statements pointed out: “Foxes are the only dogs that can climb 
trees.” In the narrative article condition, the identical information 
was provided as follows: “Freddy has formed a habit of climbing 
trees (when he is in danger), since foxes are the only dogs that can 
climb.” Another example from the fact list was: “Foxes are omni-
vores (their diet includes rodents, windfall, or food remnants) and 
have few speci�c demands on their habitat. �is makes them very 
adaptable.” In the narrative article, the same information read: 
“While foxes in the forest usually feed on rodents and windfall 
… Freddy and Tina also plunder a garbage can every now and 
then to get food remnants. Foxes are absolute omnivores, so they 
can survive practically everywhere. Freddy usually drags his prey 
into the den and shares with Tina and the young. Unless he �nds 
a piece of pizza—then he prefers to eat it himself.” �e narrative 
article consisted of 841 words; the fact list comprised 307 words.

In order to manipulate visualization, we either accompanied 
the text by photographs or by no photographs. In the photographs 
condition, we showed four emotionally appealing pictures of 
foxes. �ese pictures were not related to the text with regard to 
speci�c content and did not possess any informational value. An 
example of such a photograph can be seen in Figure 1.

Analysis
Both of our experimental factors were dichotomous variables, 
and all of the dependent variables were metric measures. In view 
of these variable levels, and since we aimed to test both di�erences 
hypotheses and interaction hypotheses, we tested our hypotheses 
by running two-sample t tests (for H1, H4, and H7) and two-
factor ANOVAs (for H2, H3, H5, H6, H8, and H9), which are 
common approaches for analyzing these types of data in general 
(Aron and Aron, 2002) and in the area of risk communication 
in particular (e.g., Keller et al., 2006). �e signi�cance level was 
set at p = 0.05. We provide Cohen’s d and partial eta-squared to 
indicate e�ect sizes. �e following paragraphs depict the results 
of these analyses that tested each hypothesis.
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FIGURE 2 | Interaction effect of text type (narrative article vs. fact list) and 

visualization (photographs vs. no photographs) on knowledge gain as the 

difference between knowledge posttest and knowledge pretest. Error bars 

represent SEs.

TABLE 2 | ANOVA results (between conditions) for knowledge gain, attitude 

development, and modified risk perception.

Outcome variable Predictor F p ηp
2
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RESULTS

�e results for all t tests and ANOVAs are summarized in Tables 1 
and 2.

Across all experimental conditions, the participants learnt 
new facts from the texts they had read. In line with H1, partici-
pants had signi�cantly higher knowledge scores in the posttest 
(M = 8.15, SD = 0.92) than in the pretest (M = 5.31, SD = 1.74), 
t(126) = −17.78, p < 0.001, d = 1.58.

In order to capture participants’ knowledge gain, we subtracted 
their knowledge test scores before the manipulation from their 
scores a�er the manipulation. �is resulted in a knowledge gain 
score where higher values represented a higher level of knowl-
edge gain. Contrary to the assumption in H2, we did not �nd 
a main e�ect of text type on knowledge gain, F(1, 126) = 1.32, 
p = 0.253.

In line with H3, we found a signi�cant interaction e�ect of 
text type and visualization on knowledge gain, F(1, 126) = 13.04, 
p < 0.001, ηp

2 = 0.10. �is e�ect is shown in Figure 2. Post hoc tests 
(Bonferroni) indicated that the fact list/photographs condition 
(M = 1.94, SD = 1.54) di�ered signi�cantly from the fact list/no 
photographs condition (M = 3.41, SD = 1.97), p = 0.005 as well 
as from the narrative article/photographs condition (M = 3.39, 
SD = 1.31), p = 0.006, but not from the narrative article/no pho-
tographs condition (M = 2.66, SD = 1.94), p = 0.578. �e other 
pairwise comparisons yielded no signi�cant di�erences.

As expected in H4, we found that across all experimental 
conditions the participants had a signi�cantly more positive 
attitude in the posttest (M = 2.02, SD = 0.52) than in the pretest 
(M = 1.87, SD = 0.54), t(126) = −5.55, p < 0.001, d = 0.49.

We identi�ed participants’ attitude development by subtracting 
their attitude scores before the treatment from their scores a�er 

the treatment. Accordingly, positive scores indicated a positive 
development. Contrary to the assumptions in H5 and H6, we 
found neither a main e�ect of text type on attitude development, 
F(1, 126) = 0.64, p = 0.424, nor a main e�ect of visualization on 
attitude development, F(1, 126) = 0.21, p = 0.648.

As assumed in H7, we found that across all experimental 
conditions the participants perceived the risk of infection to be 
lower a�er reading the texts. �e posttest (M = 0.68, SD = 0.41) 
di�ered signi�cantly from the pretest (M  =  0.82, SD  =  0.48), 
t(124) = 3.18, p = 0.001, d = 0.28.
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We ascertained participants’ modi�ed risk perception by sub-
tracting their risk perception scores before the manipulation from 
their scores a�er the manipulation. �is resulted in a score where 
negative values represented a modi�cation of risk perception 
toward a lower risk of infectious diseases transmitted by foxes. �e 
data also supported H8 as we found a signi�cant main e�ect of 
text type on modi�ed risk perception, F(1, 124) = 6.54, p = 0.012, 
ηp

2 = 0.05. But contrary to our hypothetical assumption, there was 
a stronger decrease of risk perception with a fact list (M = −0.25, 
SD = 0.42) than with a narrative article (M = −0.03, SD = 0.52).

Finally, the data did not fully support H9. �ere was only a 
marginal main e�ect of visualization on modi�ed risk percep-
tion, F(1, 124) = 3.78, p = 0.054. �ere was a tendency toward a 
greater decrease of risk perception in the photographs condition 
(M = −0.22, SD = 0.51) than in the no photographs condition 
(M = −0.05, SD = 0.44). �ese e�ects are illustrated in Figure 3.

DISCUSSION

In order to preserve biodiversity and deal with human–wildlife 
interactions, people need to have factual knowledge about the 
issue at hand and a certain level of tolerance toward wildlife. 
�erefore, for research institutions in the �elds of biodiversity 
and conservation biology, e�ective communication of scienti�c 
results plays an important role. Science communication has 
diversi�ed considerably over the last several years, employing 
an ever-increasing spectrum of formats and instruments. One 
factor that is increasingly taken into account in this context is 
emotionalization. �ere is evidence that emotionalization may 
have an in�uence on knowledge, attitude, and risk assessment, 
three aspects of public opinion that are particularly relevant for 
science communication and the public understanding of science. 
�e purpose of this study was to test how much of an in�uence 
textual and visual features of emotionalization can have on these 
three aspects. �erefore, we chose the topic of human–wildlife 
interaction where emotionalization could be examined particu-
larly well, using the example of foxes in urban habitats.

We found that textual emotionalization created by using 
a narrative did not lead to any higher knowledge gain than a 
non-emotionalizing fact list, although both text versions sub-
stantially improved the participants’ knowledge about foxes. In 
combination with visual emotionalization, however, we found an 
interaction e�ect: When accompanied by emotional photographs 
of foxes, the fact list was less successful in improving readers’ 
knowledge about foxes. We also found that all of our treatments 
led to a more positive attitude toward foxes in the vicinity of 
humans. �ere were no di�erences in change of attitude between 
the two text types or the visualization conditions. Additionally, 
we found decreased risk perception across all conditions, with 
signi�cantly higher reductions in risk perception for the fact list. 
�ere was also a tendency for a main e�ect of visualization on risk 
perception, indicating that visual emotionalization via positive 
photographs tended to lead to a greater decrease in perception 
of risk.

Our �ndings indicate that the presentation of science informa-
tion is per  se suitable for improving knowledge about, attitude 
toward, and perception of risk in human–wildlife interactions. 

Against our expectations, neither textual nor visual emotionaliza-
tion had an overall e�ect on knowledge gain or attitude, which 
stands in contradiction to prior research in these �elds (e.g., 
Dirkx, 2006; Green, 2006; Ry�el et  al., 2014). An explanation 
might be that the photographs used in the visual emotionaliza-
tion condition did not transfer any additional information and 
thus had too little overlap with the text, which could have been 
detrimental to the learning process (Levin et  al., 1987; Carney 
and Levin, 2002). It is also possible that reading narrative texts in 
itself elicits visual imagery in readers, so there would not be any 
added bene�ts from adding pictures to the text (Levin et al., 1987; 
Carney and Levin, 2002). However, our results do support the 
assumption that it is particularly important to achieve a suitable 
�t between textual and visual forms of emotionalization. Pictures 
intended to have an emotionalizing e�ect might not have been 
a good �t with a fact list and might probably even have had a 
distracting e�ect on information processing, which may have 
been the reason for less knowledge gain (Harp and Mayer, 1997; 
Schimmack and Derryberry, 2005). It could also be that the mere 
presence of emotionalizing pictures accompanying the fact list 
led the participants to view the fact list as a less scienti�c and less 
trustworthy information source (Flanagin and Metzger, 2008). 
For a narrative, however, visual emotionalization was shown to 
be more supportive for knowledge gain. �ese considerations are 
in line with prior research on text-picture interactions, indicating 
that pictures are more helpful in more complex texts (Mayer and 
Gallini, 1990). Moreover, the present study only tested for positive 
forms of emotionalization. It remains unclear whether textual or 
visual forms of emotionalization that induce negative emotions 
(e.g., drastic pictures of foxes that had died from rabies) could 
have a negative e�ect on knowledge gain or attitude formation 
and even increase readers’ perception of risks.

With respect to changes in risk perception, textual emo-
tionalization had a noteworthy e�ect: In the fact list condition, 
there was a greater decrease in the perception of risk than in the 
narrative condition. It is possible that the narrative text led to a 
more vivid mental representation of the risks, which has been 
found to lead to an increase in risk perception (Keller et al., 2006; 
Dunlop et al., 2008). However, there was a rather low baseline of 
risk perception even before our participants entered the treat-
ment—probably because the risks are objectively low, or maybe 
because the participants had never heard of some of the possible 
infection risks. In both cases, even though the texts stated that 
the infection risks for several diseases were very low, the simple 
mentioning of these risks could have made the readers more 
immediately aware of them (Wahlberg and Sjoberg, 2000). It is 
also possible that the greater decrease in risk perception in the 
fact list condition occurred because participants perceived the 
fact list as more scienti�cally adequate and more trustworthy 
than an emotionalizing article. �us, the information about the 
objectively low risks may have been cognitively better processed 
and remembered, resulting in the greater decrease in risk percep-
tion. We also found a tendency toward reduced risk perception 
through visual emotionalization. One can speculate whether 
this e�ect occurred from the sheer e�ect of the photographs or 
whether the photographs distracted readers from the risk facts in 
the text (Yang and Hasher, 2007).
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All in all, this study showed suitable ways for successfully 
improving people’s knowledge about, their attitude toward, and 
their risk perception of foxes in urban areas. Our �ndings provide 
experimental evidence that it is generally possible to improve the 
public’s perception and tolerance of wildlife in urban areas by 
using appropriate means of communication. It also made clear 
that the formats of visual and textual emotionalization, or their 
combination, should be chosen carefully, depending on the aim of 
the communication. Nevertheless, as some of our null hypotheses 
about the overall impact of textual and visual emotionalization on 
knowledge gain or attitude could not be rejected, open questions 
still remain that may be worth examining in future research.

Our �ndings are limited by the arti�cial laboratory setting, 
where participants were directly confronted with the text mate-
rial and instructed to read it. In their everyday life, other factors, 
such as selection processes, e�ects of visual attractiveness, and 
the possibility to stop reading a text that is not perceived to be 
interesting, all can play important roles. Moreover, our sample 
consisted mainly of young female university students that could 
possibly have a more positive attitude toward wildlife conserva-
tion in general, and the sample may be not representative of 
the general public with regard to forming attitudes or learning 
abilities. One could also assume that university students are 
more used to acquiring factual knowledge and tend to be more 
skeptical toward narrative and emotionalizing content. Further 
study interventions should test the public’s knowledge, attitudes, 
and risk perceptions with more diverse samples. To test e�ects 
of emotionalization on volition and persistence, future research 
should also include the opportunity for readers to interrupt their 
reading or even avoid particular information. It is also plausible 
that attitude formation and knowledge gain are long-term pro-
cesses in everyday life, which can continue even days or weeks 
a�er reading a certain text, by thinking it over or talking about it 

with others. In our study, the e�ects of dependent variables were 
retrieved right a�er the participants read the texts. Future studies 
should consider longer time periods between intervention and 
data collection and include follow-up measurements.
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