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Abstract

A substantial body of empirical research identifies participatory models of science
communication as best practice for achieving social, ethical, or governance objectives,
particularly where dialogue, inclusion and public influence are central. At the same time,
storytelling has emerged as a widely used strategy for engaging audiences with scientific
issues, helping audiences make informed decisions, and shaping community attitudes and
behaviours regarding science-related topics. Drawing on narrative studies, this essay
examines how storytelling contributes to audience engagement through processes such as
narrative transportation, simulation, and p-responses. It argues that reading or listening to
stories is not a passive activity, and that these forms of audience engagement can be
understood as interpretive and affective involvement. Storytelling does not always support
participation in the dialogic or co-productive sense (typically associated with participatory
science communication), but it can always support some of the aims of participatory
approaches, such as fostering reflection, empathy, and relevance. While remaining
analytically distinct from participatory practices that involve audience input and influence, it
plays a valuable and complementary role in science communication by enhancing audience
accessibility and resonance.
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1 = Introduction

To communicate science in more impactful and meaningful ways, scientists and science
communicators often seek innovative and creative strategies for their communication efforts
[Wilkinson & Weitkamp, 2016]. Arts-based strategies are increasingly being employed for
science communication [Januchowski-Hartley et al., 2018; Lesen et al., 2016], which the
literature indicates can lead to greater engagement with and learning of scientific topics
[Braund & Ahmed, 2019; Gurnon et al., 2013; Januchowski-Hartley et al., 2018; Varela Amaral
et al., 2015]. Beyond science communication, stories are also widely used in other spheres of
communicative practice, for example, in marketing, to foster positive connections between
consumers and brands and enhance consumers’ willingness to purchase [Lundqyvist et al,,
2013], or increase their acceptance of new technology [Appel et al., 2016].

Stories promote engagement with scientific topics [Irani & Weitkamp, 2023] and also
possess characteristic features that other modes of science communication may lack. Stories
are familiar to everyone: we learn through narratives from childhood [Finkler & Ledn, 2019],
they have been integrated into all human cultures [ElShafie, 2018; Haven, 2007] and they can
contextualise new information, including scientific concepts [ElShafie, 2018; Weitkamp,
2019]. Stories can also challenge people’s long-held views and influence their behaviours
[Braddock & Dillard, 2016; Riedlinger et al., 2019]. They are pervasive [Weitkamp, 2019],
spanning casual daily conversations to pivotal political decision-making processes. By
engaging audiences both emotionally and cognitively [Martinez-Conde et al., 2019], stories
can enhance the comprehension of information within the story [Mar et al., 2021] and
increase fact recall [Mar et al., 2021; Negrete & Lartigue, 2010], thereby facilitating learning
[Avraamidou & Osborne, 2009; Kaplan & Dahlstrom, 2017; Lejano et al., 2013]. Indeed, it has
been argued that human minds use narrative structure to process the information they
receive [Haven, 2007; Weitkamp, 2019], meaning that before evaluating new information,
humans tend to create stories with this information first [Haven, 2007].

Stories can be conveyed through different modalities, ranging from conventional modes
including text, audio, or video to newer formats like virtual reality [Danny Han & Orlowski,
2024; Yuen & Mak, 2021] as well as hybrid formats such as text narratives enhanced with
visual elements [Ma & Yang, 2022]. This versatility provides researchers and practitioners
with another advantage: the ability to communicate science in a mode best suited to their
target audience and specific communication purpose(s).

In this essay, we explore stories and their potential as tools for science communication.
Science communication scholarship now recognises the co-existence of multiple strategies,
informed by deficit and participatory models of science communication depending on
context, audience and purpose [Coletti et al.,, 2022; Metcalfe, 2022]. We argue that
storytelling inherently supports some of the aims of participatory approaches and we show
how stories can be utilised for different science communication purposes, including
persuasion and learning. Finally, we consider whether storytelling could be a preferred
approach for engaging audiences when circumstances compel a deficit approach.

2 - The anatomy and psychology of narratives

‘Narrative’ and ‘story’ are distinct terms in literary theory; however, for the purposes of this
essay, we use them interchangeably. We adopt a very simple definition of narrative/story to
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encompass the various types of narratives employed in previous science communication
studies [e.g., Fletcher, 2019; Murphy et al., 2015; Negrete, 2021]: a series of chronologically
and causally connected events, often involving characters in those events and at least one
narrator. It should also be noted that, although the primary focus here is fictional narratives,
some of the affordances discussed can also apply to non-fictional narratives.

2.1 = Narrative structure and features

Several narrative features are relevant for science communication contexts and provide
useful interpretative framing for the definition offered above. According to Lacey [2000], the
main difference between narratives and other forms of information communication is that
narratives present information as a connected series of events with a logical causal
sequence. Lacey [2000] uses the example of a conventional, step-by-step recipe to show
that causality alone is insufficient for a series of events to qualify as a narrative. Arguing that
a simple beginning-middle-end structure is on its own inadequate, Todorov [1971]
demonstrated that narratives must include a causal transformation (a form of logical change).
This transformation also applies to narrative characters because they also change
throughout the narrative. Todorov [1971] suggested that narrative structure should be slightly
more complicated than a beginning, a middle, and an end, and proposed a 5-stage model,
based on an introduction describing a state of equilibrium, a disruption to that equilibrium by
some action, recognising the disruption, attempting to resolve the disruption and reinstating
a new equilibrium.

Beyond structure, stories contain features that influence their effectiveness as a means of
science communication. One key feature is characterisation [Abbott, 2028]. Stories can
involve characters, including protagonists and villains, whose actions drive the story. In a
conventional story, a protagonist confronts a problem (that has disrupted the equilibrium)
and the story unfolds as they solve the problem [ElShafie, 2018]. Well-developed characters
are particularly significant because they can motivate the audience to relate to them and
remain engaged with the story [ElShafie, 2018; Olson, 2015].

Additionally, most stories belong to a distinct genre, involve a setting, a theme(s), and at
least one narrator. Authors can develop all these features carefully to craft effective stories
that engage audiences. In the context of science communication, the goal is to craft stories
so that scientific concepts can be communicated clearly and engagingly, making science
concepts memorable and, often, actionable.

2.2 = How stories affect the audience

While recognising that the general role of stories in human life is significant [Graesser et al.,
1994; Mar et al., 2021], it is equally crucial to explore their underlying effects on the mind and
body. Identifying these effects helps explain why stories are such powerful and engaging
tools for communicating science. Research in psychology and neuroscience has studied the
wide-ranging effects of stories on individuals, revealing impacts across different aspects of
human cognitive and affective systems. Research also shows that stories can influence other
cognitive functions, in addition to learning processes and fact retention. Mar [2018]
highlights the positive relationship between social cognition and engagement with fictional
stories (and the characters within them), noting that as stories focus on characters and their
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interactions, they provide opportunities for people to exercise social cognitive abilities [Mar,
2018]. Other studies have suggested the benefits of stories for language and literacy. For

example, Mar and Rain [2015] investigated the relationship between undergraduate students’
language abilities and exposure to narrative fiction or expository nonfiction. It was found that
narrative fiction was a better predictor of verbal abilities compared to expository nonfiction.

Equally important, the experience of fiction is intertwined with emotions [Mar et al., 2011;
Martinez-Conde et al., 2019]. Emotions stimulated by literary fiction can influence our
cognitive processing even after the reading experience has ended [Mar et al.,, 2011]. By
featuring and evoking emotions (e.g., fear and joy), stories engage audiences affectively
[Immordino-Yang, 2011] and shape audience behaviour. For example, Sanders-Jackson
[2014] found that both positive and negative emotions in stories were positively associated
with audience members’ intention to stop smoking. Furthermore, research suggests that the
greater a narrative’s capacity to evoke emotions that deeply connect with an audience’s
experiences and values (a concept known as emotional resonance) the greater its potential
to enhance memory and promote behaviour change [Rigby & Lee, 2024].

3 = Science communication models

Effective science communication is increasingly significant as science becomes more
complex [Bornmann & Mutz, 2015], with many global issues requiring science-based
solutions [Bilandzic & Sukalla, 2019; Nan et al., 2015]. Recent models of science
communication, including the Integrated Model of Science Communication (IMSC) and the
Deweyan Model of Science Communication (DMSC), provide useful perspectives on the role
of storytelling for effective communication. The IMSC foregrounds identity, culture, and
social norms, factors well-established in science communication research but often
overlooked in practice [Longnecker, 2016]. For example, emotional states can promote or
hamper the learning process that occurs in response to science communication attempts,
depending on whether the audience experiences positive or negative emotions [Longnecker,
2016]. Similarly, the DMSC argues for a shift in science communication focus from
information transfer (the focus of the deficit model) to experience and meaning-making
[Halpern & Elliott, 2022]. In the DMSC model, the experiences that individuals have with
science and the meaning they derive from those experiences, become central to science
communication [Halpern & Elliott, 2022]. Like the IMSC, the DMSC considers certain
additional factors significant for science communication, including individuals’ prior
experiences with science and the context of their current engagement with science — such
as their mood, surroundings and state of mind [Halpern & Elliott, 2022].

In considering science communication models, some conclusions can be drawn. Firstly, in
most contexts, newer models of science communication offer more capacity for audience
contribution. Secondly, deficit model approaches to science communication are useful in
certain circumstances and may even be preferred over other models. Deficit model
approaches can be less dependent on time and resources than more participatory-style
communication models. Finally, effective science communication may adapt strategies
informed by combining different models [Metcalfe, 2019]. The latter conclusion is consistent
with Metcalfe’s [2019; 2022] argument that a science communication activity rarely reflects
only deficit, dialogue or participatory communication features.
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This conclusion emphasises the need for novel and flexible strategies for science
communication initiatives. In this regard, storytelling may be an effective and flexible
approach for two reasons. Firstly, stories are already widely used by science communicators
for outcomes such as improving learning and engagement with science [Fletcher, 2019;
Negrete, 2005; Negrete & Lartigue, 2010]. For example, it has been shown that facts can be
recalled more easily in the long term when they are conveyed through stories rather than
expository texts [Negrete, 2005; Negrete & Lartigue, 2010]. Secondly, the key elements
emphasized in IMSC and DMSC (such as emotional engagement and meaning-making) are
also central to stories, further emphasizing their potential. The following section discusses
different ways stories can be used for science communication purposes, including meeting
participatory science communication objectives.

4 - Narrative strategies and science communication

In the context of science communication, stories can be employed to elicit varying levels of
involvement from the audience (Figure 1).

The first category of such strategies includes the use of stories to convey scientific
information and then measure how successfully stories conveyed this information. For
example, some studies have investigated the effectiveness of stories in terms of overall
engagement with science [Finkler & Ledn, 2019; Howell et al., 2025], others in terms of
learning scientific information [Negrete & Lartigue, 2010], and others in terms of persuading
audiences [Borrayo et al., 2017; Sun et al., 2019]. The audience is often exposed to a story (by
reading, listening, or viewing) and then asked to answer questions either through surveys or
interviews. The stories used in such an approach may describe a scientific process, focus on
scientific results, or communicate complex scientific topics in accessible ways [Gould et al.,
2023]. While story audiences can make meaningful and deep contributions through their
responses, this approach is the most limited one in terms of audience participation because
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Figure 1. Different narrative strategies in science communication and the audience participation level
they encourage.
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it involves largely passive engagement. The advantage of this approach is that it is
inexpensive and less complex to design or deliver compared to the strategies described
below.

In a second category of storytelling strategies, audiences are exposed to stories but take a
more participatory role through engaging in a conversational activity with researchers,
practitioners, or other audiences either during the process of storytelling, or after. Initiatives
based on focus groups, workshops, or citizen science programs, fit within this category. For
example, Gould et al. [2023] used story-based workshops about the research process and
findings of an investigation of harmful algal blooms to promote two-way dialogue with
communities. Participatory storytelling workshops can be effective at promoting learning,
encouraging empathy, and generating conversation among a wide range of audiences of
different backgrounds [Rotmann, 2017].

In a third type of storytelling strategy, audience members become storytellers themselves.
A story/dialogue method (S/D-M) workshop is an example of such a strategy [Labonté, 2011;
Labonté et al., 1999]. In this method, participants engage with each other (some of them
become storytellers) and reflect upon stories they have listened to through dialogues
[Labonté et al., 1999]. Other scholars have also used similar storytelling approaches.
Harcourt et al. [2021] held workshops where participants wrote fictional future adaptation
stories in which disturbing climate-related incidents happened and were addressed. The
writing process was accompanied by group discussions and activities. They found that
storytelling workshops could be used to support adaptation planning at the local, regional,
and national scales. Similarly, de Hosson et al. [2018] ran workshops with teenagers to
create one-page narrative comics based on a scientific presentation. The authors argued that
approaches such as this one could help individuals think critically about the information
presented to them in science stories [de Hosson et al., 2018]. This kind of storytelling
workshop has been shown to have other benefits besides helping promote science
communication, such as enhancing self-confidence and trust among adolescents [Rizzi et al.,
2020] and improving comprehension through stories shared by others [Savvidou, 2010].

Regarding the categories above, there are two interesting points to consider. First, science
communication initiatives can be designed to combine these types of storytelling or fall
somewhere in between, incorporating elements from more than one category. For example, a
workshop may be designed where participants are exposed to stories and later create their
own stories. Secondly, it may be argued that the first category of audience involvement lacks
a participatory element, while the second and third categories clearly employ participatory
methods. However, this does not mean that the first category should be regarded as
ineffective or unable to pursue objectives usually associated with participatory science
communication, as the next section explains.

5 - Stories and audience engagement

While reading stories may seem to be a passive activity, psychological theories suggest
otherwise: we take an active, responsive role in the story, similar to attending a social event
or joining a game, changing our habitual selves in doing so [Mar & Oatley, 2008; Nijhof &
Willems, 2015]. According to simulation theory, story “...is a kind of simulation, but one that
runs on minds rather than on computers” [Oatley, 2002, p. 41]. Drawing on Bakhtin’s
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suggestions that novels are a platform for dialogue — not only among characters but also
between readers and characters, or between readers and the writer — Oatley posits that
stories are about meetings. These fictional meetings, much like real-life meetings, can
produce emotions, memories, and thoughts [Oatley, 1999]. Particularly, when readers identify
with a character or the narrator (becoming ‘one’ with them [Slater & Rouner, 2002]), they
take on the characters’ goals and plans, and experience emotions and thoughts depending
on how those plans go [Oatley, 1999]. These experienced emotions are real, meaning they
are the reader’s genuinely experienced emotions [Oatley, 2002, 2016]. In summary, fiction
reading has an active nature and enables “an affiliative joining of reader and author, or
reader and characters” [Oatley, 1999, p. 452].

Transportation theory further supports the engaging nature of story reading. Transportation
happens when a reader’s attention, feelings, and imagery are cohesively focused on story
events [Green & Brock, 2000], requiring active engagement to be “transported” into the
narrative world [Green & Brock, 2002]. Transported readers lose access to some aspects of
the real world when they accept the author’s story world [Green & Brock, 2002]. For example,
a transported reader may not notice someone entering or leaving their room, or they may be
less aware of real-world facts that contradict narrative assertions [Green & Brock, 2000].

Finally, stories can stimulate mental responses in readers that are not inferences, but
“mental products of readers’ participation in a narrative” [Polichak & Gerrig, 2002, p. 72].
An example of such responses is when readers mentally cry “behind you!” as a serial killer
stealthily approaches the protagonist. Gerrig [1993] calls these responses participatory
responses or p-responses, and suggests that they are produced through the same processes
that cause similar effects in real-life conversations. According to Gerrig [1993], readers are
generally cast as side-participants by authors, occasionally becoming mere ‘overhearers’.
These roles are similar to real-life conversational roles, where a side-participant is someone
who is expected to understand and potentially participate in the conversation, and an
overhearer is someone who may be actively excluded from comprehension and interaction
and to whom utterances are not directed [Polichak & Gerrig, 2002]. When engaged with a
story, readers produce different kinds of p-responses that contribute to the emotional
influence narratives have on them [Polichak & Gerrig, 2002]. According to Polichak and
Gerrig [2002], p-responses are likely to happen only if a certain level of engagement with
the story has been achieved.

Taken together, simulation, transportation, and p-response theories suggest that reading
stories is inherently engaging, with the potential to be participatory. This is significant for
science communication: unlike expository texts that primarily transmit information, stories
inherently invite audiences to engage. Therefore, storytelling can foster forms of cognitive
and emotional engagement [Green & Brock, 2000; Mar & Oatley, 2008; Polichak & Gerrig,
2002] associated with participatory ideals, although passive consumption (e.g., reading or
listening) does not in itself constitute participation in the dialogic or co-creative sense.

6 - Implications for science communication

Narrative strategies for science communication have been discussed here in terms of the
level of audience involvement or engagement they offer. The strategies discussed here can
broadly be classified into three categories based on the level of audience engagement they
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Table 1. The three narrative strategies and their potential applications in science communication.

Engagement  Audience role or positioning Example uses in science communication
level
Narrative Reading/listening/viewing a story to  m A fictional story involving characters who face
strategy 1 enhance engagement and learning severe climate change impacts, used to engage
of scientific topics audiences with climate change.
A fictional short story about the process of gene
editing used to facilitate understanding of
complex gene science concepts and encourage
younger generations to pursue studies in biology.
Reading/listening/viewing a story to A fictional story about the dangers of vaccine
shift attitudes and behaviours hesitancy during a pandemic to influence
audiences’ attitudes and vaccination intentions.
Narrative Reading/listening/viewing a story to

strategy II

enhance engagement and learning
of scientific topics or influence
persuasion

Running complementary activities
and discussion sessions to promote
audience reflection and
participation in scientific
conversations

A fictional story about genetically modified
organisms, presenting both their advantages and
disadvantages, designed to influence engagement,
learning, and persuasion. This could also be used
to facilitate dialogue among audiences and
promote acceptance of new technologies.

Narrative
strategy III

Reading/listening/viewing a story to
enhance engagement with and
learning of scientific topics or
influence persuasion

Running storytelling workshops to
teach participants how to craft
science stories

Running discussion sessions to
promote audience reflection and
participation in scientific
conversations

Using stories about the use of robots in medical
applications to teach participants about narrative
structure and features. Such stories could be used
to illustrate the importance of embedding
accurate scientific facts in narrative forms, to
avoid misrepresentation/misperception of science.
Participants writing a science fiction story about a
future where robots improve detection and
treatment of a dangerous disease (e.g., cancer),
reflecting on each other’s work, and sharing their
stories with others.

provide: from highly participatory strategies, where audiences craft stories themselves to
minimally participatory ones, where audiences simply read or view stories (see Table 1 for
their possible applications in science communication). Using psychological theories, we
argue that any narrative strategy (including merely reading appropriately crafted stories)
increases audience engagement with science communication, in comparison with
conventional modes of science communication, such as reading expository text. The theories
discussed in this paper suggest that reading stories involves the active engagement of
readers in a simulated world through transportation, resulting in p-responses in readers, and
influencing their emotional and cognitive experiences.

We have also argued that factors such as emotional engagement and meaning-making, key
elements of newer models of science communication (such as IMSC and DMSC), are likewise
central to stories. In this sense, storytelling can create conditions that are conducive to
participatory science communication purposes and ideals, even in its simplest forms. The
audience engagement effects generated by storytelling strategies, together with the
alignment between narrative features and elements of new science communication models,
support the value of storytelling as an established and effective avenue for science
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communication research and practice. These advantages are particularly valuable in science
communication contexts where storytelling can complement participatory science
communication. For example, distributing science information embedded in stories that
resonate with communities may provide an effective means of communicating to the public
about the significance of vaccines. This can be a step before, or part of, a participatory
science communication campaign for raising public awareness of vaccines. Additionally,
because stories are familiar tools for people from any backgrounds, researchers and
practitioners can use them to reach a wide range of audiences. Furthermore, because
narratives exist in various modalities and can be applied through diverse strategies, stories
can easily be adapted to different contexts. Therefore, unlike conventional methods such as
expository texts, stories have the capacity to expand the impact of science communication
and enhance peoples’ involvement in the communicative process.

Despite the potential of stories to support participatory science communication, more
research is needed to investigate a spectrum of storytelling strategies and their
effectiveness for science and health communication. Future research should therefore
investigate and compare the three categories of narrative strategies described in this paper
in terms of their effectiveness for engaging audiences with science across different contexts
(e.g., vaccine hesitancy and robotics). Examining the effectiveness of these strategies among
audiences with different cultural and social backgrounds could also help determine which
storytelling strategies resonate with which audience groups and subject matter.

Finally, it should be noted that although narratives provide unique advantages for science
communication, they alone do not guarantee outcomes like better public understanding or
acceptance of scientific findings. Poorly crafted narratives or those involving unscientific
claims can lead to audience disengagement from science or misperceptions about science.
Therefore, fostering collaboration between scientific experts and skilled writers in the design
and implementation of all types of narratives should be prioritised in future research and
practice, as such collaboration could enhance accuracy, clarity, and engagement in science
communication.

7 = Conclusion

This essay builds on recent work demonstrating that the deficit model of science
communication continues to have applications and argues that story-based science
communication may be able to address some of the model’s perceived limitations related to
audience engagement and contribute meaningfully to participatory approaches. Narrative
strategies share key features with contemporary models of science communication (i.e.,
IMSC and DMSC) and are a globally familiar format that is adaptable across different modes,
forms, and activities. Considering audience engagement and psychological theories of
narrative experience, we argue that while narrative strategies differ in the level of
participation they offer, even the simplest storytelling strategy (audiences reading, listening,
or viewing a narrative) can engage audiences compared with conventional science
communication approaches centred on expository communication.
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