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Abstract
The U.S. film and television industry (a.k.a. Hollywood) is often critiqued for its representations 

of scientific knowledge, methods, and/or technology. Similarly, existing research into 

fictionalized representations of science focuses primarily on those that are “wrong,” rather than 

hypothetical, and focuses on how audiences engage with these representations.

This thesis, instead, approaches the matter of fictional science in fictional narratives (which I 

abbreviate as FiSci) from the perspectives of the individuals behind its use. In late 2020, I 

conducted semi-structured interviews featuring a purposefully-selected sample of Hollywood 

creators (film and television writers, directors, and producers; n = 28) and science experts who 

have served as consultants (n = 18). Using thematic analysis, I answer the following questions: 

how do creators and consultants perceive FiSci and its role within a narrative? What factors 

influence whether or not FiSci is appropriate within a given narrative? And why does Hollywood 

continue to feature the same kinds of FiSci, even when many audiences recognise it as 

inaccurate?

Participants primarily spoke of FiSci as a tool used to improve upon what realistic science 

can offer, as a necessary compromise, or as a storytelling or production convenience. They spoke 

of FiSci positively as a way to inspire or stretch the imagination. Negative perceptions focused on

FiSci being too unrealistic and demonstrating a lack of effort. 

Participants identified various narrative elements wherein FiSci could be featured with 

varying levels of acceptability. The most important element was a story’s genre. FiSci should be 

avoided when it will be perceived as too implausible within the context of the story, and cause 

audiences to react negatively (e.g., an immersion break). Participants also considered how belief 

in a fictional representation may manifest in the real world. Science Fiction and Fantasy settings 

were considered more appropriate genres for FiSci; contemporary, grounded settings were less 

so. The kinds of science less appropriate to represent fictionally were those most central to 

everyday human life — especially human health.

Participants also recognized the effect that the Hollywood production process might have 

on a creator’s or consultant’s personal standards — even if one wishes to feature real science, 

limitations or power dynamics may prevent this standard from appearing in what audiences 

consume. 

As for why some FiSci gets perpetuated, it is often seen as what will deliver a better story. 

Otherwise, creators (and even consultants) may be unaware of the real science, or it may be 

deemed too complicated to incorporate. Participants recognized that stories are influenced by 

what has come before, especially in how audiences come to recognize and expect certain 

representations in their entertainment.
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This research contributes to science communication research by providing access to the 

minds behind the representations of science found in Hollywood film and television. It can be 

used to aid the creator-consultant relationship and the implementation of FiSci to both sides’ 

benefit. It may also dispel preconceptions held by experts/science communicators who express 

concerns about the use of FiSci and the responsibilities of Hollywood. 
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Glossary

CGI Computer generated image/imagery. Includes characters, objects,
and backgrounds.

Expert An individual with sufficient knowledge of a given scientific field 
to identify FiSci (relating to said field) when a member of the 
general audience cannot. Includes both professionals and non-
professionals.

FiSci Fictional Science, especially in the context of fictional 
entertainment narratives. Refers to any representation of science 
which does not comport with humanity’s current 
knowledge/technological capability — whether or not its 
appearance in a narrative is intentional or accidental, and whether
or not it is spotted by audiences.

While this thesis is focused specifically on FiSci in Hollywood 
film and television, the term may be expanded in future work to 
include fictional representations of science in other film/TV 
industries and other fictional media formats (e.g., novels).

Grounded In reference to storytelling, those narratives that purport to take 
place in some version of the real world. I usually use this term 
primarily when discussing medical and forensic procedurals. 
Grounded Science Fiction, on the other hand, features fictional 
technology which is clearly extrapolated from what is available to 
us now.

Grounding In the case of fictional narratives and FiSci, the inclusion of 
realistic science, or kernels of realistic science (e.g., the citation of
certain terminology or laws of nature), that allows audiences to 
better relate a FiSci-laden storyworld’s reality to the real world.

Immersion Break A moment when a transported audience member is taken out of 
the story, generally due to recognizing some element within the 
story is too dissimilar from reality, or too inconsistent with the 
storyworld’s reality.

Perpetuated FiSci A particular fictional representation of science that is reiterated 
across Hollywood projects, including both time and genre (e.g., 
sound waves travelling through the near vacuum of space).

PVOD Premium Video on Demand (e.g., content available to rent or 
purchase on iTunes). Contrasts with SVOD.

SciFi Science Fiction. A genre of storytelling associated with depictions
of scientific knowledge and/or technology that do not exist in 
our modern world, with varying degrees of plausibility.

Showrunner The lead creative visionary on a television series, though still 
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beholden to the wishes of financiers and distributors (e.g., 
networks and studios). Not necessarily the series’ original creator.

SFF Science Fiction and Fantasy. An umbrella genre categorization 
that recognizes the wide range in levels of plausibility in Science 
Fiction stories, and that some audiences may describe a piece of 
Science Fiction that is too unrealistic as Science Fantasy, or 
simply Fantasy masquerading as Science Fiction. I use the term in
particular to contrast against grounded fiction.

SFX Special Effects. Effects that are created in real time during 
production in the real world, such as pyrotechnics, artificial 
weather, puppetry, and prosthetics. Contrasts with VFX.

Storyworld Reality as presented by a given narrative. Contrasts with the Real 
World, in which the audience resides.

Suspension of 
Disbelief

In reference to fictional narratives, the action of an audience 
member to avoid making comparisons between the Storyworld 
and the Real World, for the purposes of enjoying an unrealistic 
story. Some academics may alternatively refer to and discuss the 
phenomenon as “creation of belief.”

SVOD Streaming Video on Demand (e.g., content available on Netflix, 
not available for rent or purchase). Contrasts with PVOD.

Technobabble A form of exposition wherein a character strings together 
multiple science terms (i.e., jargon to explain a piece of science or
FiSci) and/or to make them appear more intelligent than other 
characters around them. Individual terms may be real or FiSci, 
and the whole piece of exposition may be scientifically accurate 
or FiSci. Different participants in my research had their own 
personal definitions regarding whether or not technobabble is 
fundamentally fictional or not.

Transportation A type of narrative engagement where an audience member is 
absorbed into the narrative’s storyworld and, to a certain degree, 
forgets the real world around them.

Trope A recurring literary element or device, such as a character type or 
plot point.

VFX: Visual Effects. Effects which are added to a film or show during 
post-production, such as CGI, replacement of green/blue screen,
and motion capture. Contrasts with SFX.

Writers’ Room The collective group of writers employed on a television series 
for a given season. Led by the Showrunner.



xiii

List of Tables

Table 2.1 Defining SciFi: A Selection p. 22

Table 2.2 A. Hall’s (2003) Means of Evaluating Realism 33

Table 2.3 Busselle & Greenberg’s (2000) Dimensions of Realism in 
Television 34

Table 3.1 Success of Cold Recruitment Emails 56

Table 3.2 Interviewed Creators 58

Table 3.3 Interviewed Consultants  58

Table 3.4 Cleaning Quotes for Final Report: Examples 60

Table 3.5 Terms for Qualitative Abundance 62

Table 6.1 Writers’ Room Ranks 135

Table 8.1 Themes in Chapter 4: Hollywood Creator/Consultant 
Perceptions of FiSci (n = 46) 186

Table 8.2 Themes and Subthemes in Chapters 5 and 6: Factors 
Hollywood Creators/Consultants Consider When Choosing 
to Use FiSci (n = 46) 188

Table 8.3 Themes and Subthemes in Chapter 7: Why do Hollywood
 Creators/Consultants Believe FiSci is Perpetuated? (n = 46) 190



xiv



xv

List of Figures

Figure 1.1 Artist Renditions of the Sun — both Nonfiction (a, b) and 
Fiction (c–h) p. 5

Figure 1.2 XKCD: Moonfall 12

Figure 3.1 My Worldview for This Thesis 49

Figure 3.2 FiSci Constructed Themes and Chapter Layout 61

Figure 4.1 XKCD: Science Montage 67

Figure 4.2 Spock Witnesses the Destruction of Vulcan 71

Figure 4.3 Examples of Storytelling Structures 74

Figure 4.4 Steak-umm’s Response about Science and Truth 75

Figure 5.1 XKCD: Purity 102

Figure 5.2 XKCD: Outbreak 111

Figure 5.3 XKCD: Lightsaber 120

Figure 5.4 XKCD: Background Screens 123

Figure 6.1 XKCD: Palaeontology 163

Figure 7.1 XKCD: Centrifugal Force 183



xvi



1

Chapter 1: Science and Hollywood
Rhodey: Wait a second. Let me ask you something. If we can do this, you know, go back in 

time, why don’t we just find baby Thanos, you know, and…[mimes strangling with 
rope]

Bruce Banner: First of all, that’s horrible.
Rhodey: It’s Thanos.
Bruce Banner: And secondly, time doesn’t work that way. Changing the past doesn’t change the 

future.
Scott Lang: Look, we go back, we get the stones before Thanos gets them. Thanos doesn’t have 

the stones. Problem solved.
Clint Barton: Bingo.
Nebula: That’s not how it works.
Clint Barton: Well, that’s what I heard.
Bruce Banner: What? By who? Who told you that?
Rhodey: Star Trek, Terminator, TimeCop, Time After Time…
Scott Lang: Quantum Leap.
Rhodey: A Wrinkle in Time, Somewhere in Time…
Scott Lang: Hot Tub Time Machine.
Rhodey: Hot Tub Time Machine. Bill and Ted’s Excellent Adventure. Basically, any movie that deals 

with time travel.
Scott Lang: Die Hard? No, it not one…
Rhodey: This is known.
Bruce Banner: I don’t know why everyone believes that, but that isn’t true. Think about it: If you 

travel to the past, that past becomes your future. And your former present becomes 
the past. Which can’t now be changed by your new future.

Nebula: Exactly.
Scott Lang: So, Back to the Future’s a bunch of bullshit?

Avengers: Endgame (Russo & Russo, 2019)1

1.1 Introduction
Every so often, a character within a fictional film or television (TV) episode will impart a piece of

scientific information to another character — and by extension, to the audience. A character may

also state that they acquired this information by watching a different program. For example, 

when Monica gets stung by a Jellyfish (in the episode of Friends “The One with the Jellyfish”; 

Calhoun & Jensen, 1997), Joey claims the “only” way to cure her is to pee on the sting, because 

he “saw it on the Discovery Channel.” Chandler agrees, adding it’s the urine’s ammonia (or 

“something like” it) that “kills the pain” (9:58). Alternatively, as the Avengers: Endgame quote 

above demonstrates, characters may reference a fictional film or show. Responses to these 

references may include a commentary about how “real life” — which is still fiction from the 

audience’s perspective — isn’t like what Hollywood portrays. In an episode of Scrubs (Callahan & 

1 A list of all films and TV shows referenced in this thesis can be found in Appendix A.
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Putch, 2007), Dr. Cox lambasts two fresh-faced residents after one says he learned the signs of 

carbon monoxide poisoning from watching House (Attanasio et al., 2004–2012), saying, “This 

isn’t a TV show…Real medical mysteries don’t happen every week, and doctors damn sure don’t 

look like models” (2:55).

In some instances, the science lesson imparted to an audience is accurate. In others, as in 

Endgame’s discussion of time travel physics, it’s about a topic that science cannot say anything 

definitive. And, sometimes, it’s flat-out wrong. In an analysis of jellyfish sting remedies, Wilcox et

al. (2017) found that urine actually caused more venom to be released from the jellyfish’s cnidae, 

potentially making a sting more painful;2 the most effective treatment was vinegar followed by 

heat. According to Nielsen, nearly 30 million people watched this Friends episode the evening it 

aired (Ginsburg, n.d.). That’s millions of people who may have retained that misinformation, may

have passed it on to non-viewers, and may still believe it to this day.

The audiovisual media of film and television, within which I include equivalent content 

distributed via the internet, is just as important to popular culture as ever. From 2009 through 

2019, the North American box office generated over $10 billion each year (USD; Box Office 

Mojo, n.d.a).3 U.S. adults still spend, on average, over 30 hours a week watching media on their 

television sets (The Nielsen Company, 2021). Much of this content contains misrepresentations 

of science, from news anchors exaggerating the results of a new cancer study (done in rodents) to

superpowered teenagers violating the laws of thermodynamics. However, different purposes — 

different contexts — may influence how much of an effect the misrepresentation may have. 

Consider the example from many a Science Fiction movie of how the human body reacts 

to the vacuum of space. In some comedies, there are no physical side effects and characters can 

even engage in conversation (e.g., Jimmy Neutron: Boy Genius [J. A. Davis, 2001]; Spaceballs [Brooks, 

1987]). In other genres of story, the victim instantly freezes solid (Mission to Mars [De Palma, 

2000]; Sunshine [Boyle, 2007]; Avengers: Infinity War [Russo & Russo, 2018]) or their volume may 

expand to the point of explosion (Outland [Hyams, 1981]; Total Recall [Verhoeven, 1990]). In 

reality, one loses consciousness from lack of oxygen after fifteen seconds or so, swells somewhat 

in volume with little to no loss in body temperature, and — if rescued in less than two minutes 

— can make a full recovery (Starr, 2014). Some of these fictional portrayals are more obviously 

inaccurate, though sufficient knowledge of astronomy or physics is required to identify them all 

as such. Even so, only a handful of humans have ever been in a position where believing any of 

these misrepresentations could be detrimental to their survival. Contrast this with misinformation

2 That urine aggravates a sting was known, at minimum, 10 years prior to this study (see Curtin, 2007).

3 Revenues for 2020 and 2021 were obviously lower due to the COVID-19 pandemic. The contemporary trend 
of studios seeking to grow their own (financially viable) streaming platforms may also have an influence on the 
value of Box Office numbers, though recent successes of movies like Top Gun: Maverick (Kosinski, 2022) show 
there may be some Box Office recovery in sight.
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about biology and medicine (Belchetz, 2014), or associated technology. Polygraph tests, for 

example, are regularly misrepresented as being more reliable than they really are (American 

Psychological Association, 2004). Presented by grounded narratives — meaning those that purport 

to take place in some version of the real world — some misrepresentations of science may 

actually influence personal health and safety choices, or influence policy decisions (e.g., 

environmental policies; Silk et al., 2018; Bilandzic & Kalch, 2021). 

While I acknowledge audiovisual news and other nonfiction media certainly can play a role 

in misrepresenting science, the focus of this thesis is self-identified fictional content produced by 

the American film and television industry often simply referred to as Hollywood. This is, in part, 

due to my own career interests and aspirations. I served as science advisor for the Science Fiction

television series Pandora (M. Altman et al., 2019–2020), and wish to continue serving Hollywood 

as such a consultant in the future. It is a role that regularly exposes me to a variety of 

misrepresentations, and requires working with writers and showrunners to correct as many 

falsehoods as possible without sacrificing the perceived quality of a story. Pandora was a project 

where my input was valued and often, though not always, heeded; other consultants may have 

different experiences. Given my position, I am particularly interested in the attitudes, beliefs, and 

behaviours of fellow consultants, and the creators with whom we work, regarding the use of 

fictional representations of science.

1.2 Fictional Science and Hollywood

1.2.1 Defining FiSci
A label of “bad,” “inaccurate,” or “unrealistic” science in a film or show may stand for a wide 

variety of misrepresentations, from a violation of the laws of physics necessary for a given 

storyworld or premise to exist,4 to an innocuous but still incorrect fact uttered by one character 

on a road trip as characters get from A to B (For further discussion of how FiSci can appear in a 

narrative, see Chapter 2.1).5 All these labels may be used to describe portrayals of the scientific 

process, or knowledge gained thereby, which contradict our modern understanding or 

experiences. A portrayal may be a novel misrepresentation, unique to one or a few film/TV 

narratives, or it may play into a common misconception that nonfiction media helps perpetuate. 

For example, what colour is the Sun? It’s white, but you likely thought yellow. While your

4 For example, that humans only use 10% of our brains (e.g., Lucy [Besson, 2014]; Stargate SG-1’s episode
“The Fifth Race” [R. Cooper & Warry-Smith, 1999])

5 For example, see the “facts” espoused by the sentient snowman Olaf in Frozen II (Buck & Lee, 2019), which 
include that we blink four million times a day and wombats poop squares (Technically, they poop cubes). 
However, his false statement “Did you know water has memory? True fact. It’s disputed by many, but it’s true” 
(24:03) — which evokes the principles of homeopathy — is a central principle of the movie.
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thoughts may have been influenced by Hollywood portrayals as such, even NASA regularly mis-

colours our host star (Figure 1.1). If you want to look at the Sun with your own eyes to check its 

hue, you’re likely to do so when it’s safer — when it’s near the horizon, and the bluer light it 

emits gets scattered away from your eyes by the Earth’s atmosphere. This makes it appear more 

yellow than it really is. Astronomers also classify it as a yellow dwarf,6 which only adds to the 

confusion for non-specialists.

Due to the fictional nature of Hollywood (and other entertainment industries beyond the 

scope of this thesis), there is another type of unrealistic science which may appear in stories: the 

science of the future. Many a story features technology which could eventually exist, and may 

even — like Relativity and Quantum Mechanics did to Newtonian physics — end up rewriting 

the known laws of physics. Many a story also features currently hypothetical concepts (e.g., alien 

species, wormholes) that we do not have actual proof of at this very moment, or topics which are

still being debated in research circles. Kirby (2011) calls such science either unsettled or speculative.

Thus, I have created and will use the more general term Fictional Science in this thesis. I 

abbreviate it as FiSci as a nod to the narrative genre most associated with fictional portrayals of 

science — Science Fiction, a.k.a. SciFi.7 Simply put, the term FiSci is used to describe any 

representation of science in a fictional narrative which does not comport with humanity’s current

knowledge or technological capability. The word “current” is important to note here, as the 

progression of scientific knowledge means that many depictions of science may be considered 

accurate when a film/show is released, and become FiSci in hindsight (e.g., the lunar surface in 

2001: A Space Odyssey [Kubrick, 1968]; Kirby, 2011). Alternatively, FiSci technology may 

eventually become reality (e.g., compare the communicators in Star Trek [Roddenberry, 1966–

1969] against today’s cell phones). 

FiSci as a label applies equally to representations that directly contradict modern knowledge

(which some critics may call “bad science”) and representations of hypothetical knowledge or 

technology that scientists may one day discover (“speculative science”). As an umbrella term, it 

allows for the fact that today’s “bad science” may turn out to be tomorrow’s “well, maybe 

science” and next century’s “How could we have ever thought this was bad science?”. When it 

comes to speculative or hypothetical science, different experts may hold different opinions about 

6 This is because the colours for stars were standardized against a group of stars which are hotter, and 
therefore bluer, than the Sun. These stars, such as Vega, are classified as “white,” which makes our cooler Sun
yellow only by comparison to them (Australia Telescope National Facility, n.d.).

7 In Science Fiction literary circles, the abbreviation SciFi (or sci-fi) is often considered derogatory, or only 
meant for “the crude, basic kind of [science fiction] that satisfies the appetite for pseudoscientific marvels 
without appealing to any other portion of the intellect” (Wolfe, 2005, p. 20). There, the preferred shortening is 
SF, since it may also stand for speculative fiction. As my thesis is only concerned with literary Science Fiction as 
a source of ideas and intellectual property to inspire Hollywood projects, and is not an analysis of SF itself, I 
defer to the abbreviation used more readily for Science Fiction film/TV.
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how likely it is that humanity will ever discover a certain representation. Similarly, in the case of 

unsettled science, experts may disagree on whether or not a particular representation is FiSci at 

all. Experts may also disagree on whether or not a particular representation has been

Figure 1.1

Artist Renditions of the Sun — both Nonfiction (a, b) and Fiction (c–h)

Note. a) From 5 New Discoveries from NASA's Parker Solar Probe, by NASA Goddard Media Studios, 2019 
(https://svs.gsfc.nasa.gov/13282). Public Domain. b) From JPL Roles in NASA's Sun-Bound Parker Solar Probe, 
by NASA & Johns Hopkins APL, 2018 (https://www.jpl.nasa.gov/news/jpl-roles-in-nasas-sun-bound-parker-
solar-probe). Public Domain. c) Superman chucks Earth’s nuclear arsenal toward the Sun. From Superman IV: 
The Quest for Peace, by Furie, S. J., 1987. d) Captain Kirk and crew prepare to slingshot around the Sun to 
travel back in time. From Star Trek IV: The Voyage Home, by Nimoy, L., 1984. e) Title credits. From The Martian,
by Scott, R., 2015. f) Hal Jordan uses the Sun’s gravity to destroy Parallax. From Green Lantern, by M. 
Campbell, 2011. g) The starship Domo orbits the Sun while the Eternals sleep. From The Eternals, by Zhao, C., 
2021. h) Also from The Eternals, a Celestial seed is planted into the Earth, with the Sun actually the correct 
colour in the background. Note that in one of the trailers for The Eternals, the scene depicted by g) was 
immediately followed by this one — a stark contrast in accuracy. From The Eternals, by Zhao, C., 2021.

https://www.jpl.nasa.gov/news/jpl-roles-in-nasas-sun-bound-parker-solar-probe
https://www.jpl.nasa.gov/news/jpl-roles-in-nasas-sun-bound-parker-solar-probe
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oversimplified to the point of inaccuracy. While most uses of the term FiSci will apply to singular 

occurrences of fictional science, Hollywood may create FiSci by overrepresenting an accurate 

piece of science. For example, the success rate of CPR is exaggerated in medical dramas 

(Portanova et al., 2015).

Ultimately, FiSci is inherently a neutral term, and makes no judgment upon the 

representation itself with regard to its influence on the quality of a story,8 or its influence on 

audiences out in the real world. For example, some FiSci might be labelled as “misinformation” 

(which is defined simply as false or inaccurate information; American Psychological Association, 

n.d.). Perkowitz’s (2013) statement that “[Hollywood] science...is often inaccurate and can spread 

misinformation” highlights how people (or organisations, etc.) who use the term misinformation 

within the context of FiSci may do so with the intent to focus discussion on the possible negative

consequences brought about by belief in a certain fictional (and specifically false) representation 

(p. 263).

1.2.2 The importance of FiSci
FiSci is found across genre, and varies in its importance to a narrative, and the consequences it 

may have on audiences. At its best, FiSci builds entire SciFi and Fantasy (SFF) storyworlds. When

central to a plot, it can offer commentary on modern social beliefs and/or fears9 — sometimes as

allegory for current norms, and sometimes about developing technology and scientific fields. 

Indeed, Grand Master of Science Fiction10 Brian Aldiss wrote that “Good [Science Fiction] does 

not necessarily traffic in reality; but it makes reality clearer to us” (Aldiss & Wingrove, 2005a, p. 

148). While Ursula K. Le Guin (also a Grand Master) considered the first Science Fiction novel 

to be We (1924) by Yevgeny Zamyatin (Le Guin, 2005), many professionals consider the genre to

be a century older — beginning with Mary Shelley’s Frankenstein: or, the Modern Prometheus (1818; 

Aldiss & Wingrove, 2005b). Shelley’s work was likely inspired by the public experiments 

electrocuting human corpses conducted by Giovani Aldini earlier that century (Harkup, 2018). 

Indeed, Harkup (2018) states it was the entirety of scientific advancement — and the hopes and 

fears it engendered — that birthed Frankenstein.

8 Some may use the label “bad science” (choosing it over “inaccurate” or “unrealistic”) to suggest the
representation has a negative impact on the story. Others may use it because “bad” has fewer syllabes.

9 This is highlighted in sequels which update the science behind certain premises in Science Fiction stories. 
For example, the teleportation accident featured in the original version of The Fly (Neumann, 1958) was based 
on transferring matter at an atomic level, and in Cronenberg’s 1986 remake it was at the molecular genetic 
level. “The anxieties that The Fly played to had changed from nuclear fears to worries about genetic
engineering” (Frayling, 2005, p. 208).

10 an award presented by officers and past presidents of the Science Fiction and Fantasy Writers of America
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FiSci can offer possible visions of the future, either utopic (e.g., replicators in the Star Trek 

universe create a post-scarcity economy) or dystopic (e.g., climate change in Waterworld [Reynolds,

1995] causes a collapse of democratic society as well as genetic mutations). It can open up public 

discourse on scientific topics that can influence policy (Gattaca [Niccol, 1997] and genetic 

engineering, The Day After Tomorrow [Emmerich, 2004] and climate change) and public response 

(Contagion [Soderbergh, 2011] and pandemics). And FiSci allows us to ask “What if?”, inspiring 

the development — or at least research into the possibility of development — of new technology

and applications of science. Returning to Frankenstein, Dr. Jean Rosenbaum’s invention of the 

pacemaker was sparked — pun intended — by a memory of watching the 1931 film adaptation 

of Shelley’s novel as a child (Frayling, 2005).

1.2.3 FiSci as SciComm (for better or worse)
Pop culture is generally considered an acceptable medium for science communication, a.k.a. 

SciComm (Kirby, 2019). While researchers continue to explore the influences that SciFi, as well 

as other fictional genre storytelling, has on audience relationships with science (e.g., Orthia, 

2019), some have argued for the use of FiSci-containing stories in both formal (Cavanaugh, 1996;

Rose, 2003; Marsh et al., 2012; Dietrich, et al., 2021; Esmail & Matthews-Roper, 2022) and 

informal (Reinsborough, 2017) science communication settings. Science writers will occasionally 

write articles for general news sites fact-checking a recently released SciFi film (e.g., Krishna, 

2022). Nonfiction books can evaluate scientific concepts featured in specific franchises, such as 

Harkup’s book on the science in Frankenstein, or focus on multiple ways different franchises 

represent a specific area of science (e.g., chemistry in Griep & Mikasen, 2009; medicine in Harper

& Moor, 2005). The Hollyweird Science series of books (Grazier & Cass, 2015; 2017; a third is 

upcoming) covers Hollywood and science more generally. Even in his myth-busting book about 

astronomy, Dr. Philip Plait dedicated one chapter to the “Top Ten Examples of Bad Astronomy 

in Major Motion Pictures” (Plait, 2002).11 At pop culture conventions, experts will participate in 

panels breaking down science in popular movies and shows (e.g., Comic-Con International, 

2021a; Comic-Con International, 2021b). Indeed, in 2019 I represented consultants on the panel 

“Putting the Science in SFF” at GeyserCon in Rotorua — New Zealand’s 40th national SciFi and

Fantasy convention. 

There appears to be an inherent curiosity on behalf of audiences (or at least the 

interested/appreciative audiences as identified by Longnecker [in press]) regarding whether or not the

content they consume features FiSci — or, rather, how much of a given film/show’s science is 

11 In the past decade, “The Bad Astronomer” has moved away from critiquing FiSci, stating in his review of the 
film Gravity (Cuarón, 2013), “My days of nitpicking a movie’s errors to death just because I can are behind me” 
(Plait, 2013, para. 7). His current Syfy.com blog covers only astronomy-related news.
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fictional. Even companies that are tangential to Hollywood and/or science at best recognize the 

attractiveness of analysing science in Hollywood. Their YouTube channels draw in millions of 

views with video titles like “Meteorologist Breaks Down Natural Disasters in Movies & TV” 

(GQ, 2021), “Physicist Breaks Down The Science Of 10 Iconic Marvel Scenes | How Real Is 

It?” (Insider, 2019), and “Surgical Resident Breaks Down 49 Medical Scenes From Film & TV” 

(Wired, 2018). How many of these views are experts eagerly waiting for the talking heads on their

screens to call out bad science, and how many are non-experts eager to learn? 

Social media makes it easier than ever for people to share their evaluations of popular 

culture’s representations of science — FiSci or otherwise, expert or otherwise. One of the most 

(in)famous participants in this arena is Dr. Neil deGrasse Tyson (e.g., Rasmussen, 2022), who 

occasionally tweets about what he perceives to be inaccurate science in movies. Tyson’s public 

complaints about the night sky portrayed in Titanic (Cameron, 1997)12 encouraged a 2012 re-

release of the film to change the featured random assortment of stars to the actual arrangement 

that would have been above the exact location in the Atlantic the ship sank, on the night that it 

sank (Judkis, 2012). Even traditionally pop-culture averse science educational YouTube channels 

have published videos critiquing FiSci (e.g., SciShow Space’s [2017] video “What Movies Get 

Wrong About Space”; It’s Okay To Be Smart’s [2014] “The Physics of Space Battles”) in their 

attempts to correct the deluge of misinformation propagated by mass entertainment media.

But while a particular narrative (or entire franchise) may contain multiple instances of 

scientific inaccuracies, or represent technology we may never develop, the content can inspire 

audiences to seek out more information on the topic from factual sources, or even pursue a 

related subject as a career (Plait, 2002). Consider the Jurassic Park franchise (1993–present), which

features several visually inaccurate dinosaur species — e.g., featherless velociraptors that are 

much larger than the fossil record suggests — and also ignores the half-life of the DNA 

molecule.13 Despite this, the franchise has inspired young people to pursue careers in 

palaeontology (Shanahan, 2017). The Star Trek franchise is notable for inspiring many to pursue 

STEM careers, including astronaut Dr. Mae Jamison (Space Center Houston, 2019). Similarly, the

presence and portrayal of Dr. Dana Scully by actor Gillian Anderson on the paranormal 

television series The X-Files (Carter et al., 1993–2002) increased the number of women pursuing 

careers in stereotypically male fields (21st Century Fox et al., 2018). Regarding general support 

for science, Kirby (2010) highlights the ability for Hollywood to depict diegetic prototypes of nascent

12 James Cameron himself was not above demanding scientific accuracy in his own movie — at one point 
yelling the seagulls used in an effects shot were wrong: “These aren’t North Atlantic seagulls! North Atlantic
seagulls have a four-foot wingspan! These are the wrong seagulls!” (Shone, 2004, p. 256).

13 Allentoft et al. (2012) calculated a half-life of 521 years for 242 bp mitochondrial DNA in moa bone fossils, 
but noted that much shorter fragments of mtDNA preserved at sub-zero temperatures could have a half-life 
over 150,000 years. Still, an entire DNA strand would be destroyed within 6.8 million years (Matt Kaplan, 2012).
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or futuristic technology. Depending on how a story presents this FiSci tech, it can argue for its 

“viability, necessity, and benevolence” (p. 41).

Meanwhile, health information and/or advice may be imparted through fictional medical 

programmes (Dhingra, 2006). While the message in a single episode of a hospital drama may not 

be retained due to lack of repetition (Brodie et al., 2001), regular consumption of such stories 

may have some impact, as Chapter 2 will explore further. Indeed, a 2017 poll of U.S. adults (n = 

4,024) by Pew Research Center found that 81% of respondents either “sometimes” or “often” 

watch movies/shows about criminal investigations, those taking place in hospitals or other 

medical settings, or SciFi (Funk et al., 2017). This survey also shows why it is important to 

consider these programs as opportunities for science communication — 78% of respondents 

who identified themselves as uninterested in consuming science news reported being frequent 

viewers of at least one of these science-based fictional programs. And a large majority of these 

viewers expressed the belief that these programs either help or, at the very least, do not harm 

their understanding of science — even while recognizing that the narratives may sacrifice 

accuracy for the sake of telling a “good” story. Frequent viewers were more likely to perceive 

these programmes as helpful.

However, just because a majority of individuals believe that viewing FiSci does no damage 

to their understanding of science, it does not mean they are accurate in that assessment. As some 

academics express concerns about nonfiction narrative being a potentially problematic method of

science communication (e.g., Dahlstrom & Scheufele, 2018), others have focused on the 

influence of misinformation in fiction. FiSci has been accused of being counterproductive to 

SciComm efforts, and Hollywood of providing “an incomplete, distorted version of science 

characterized by inconsistency, inaccuracy, and skepticism” (Babaii & Asadnia, 2021, p. 878). 

Such depictions have been accused of affecting publics’ beliefs with regard to how the world 

works, as well as attitudes toward scientists and what they should or should not be focused on 

researching (Barriga et al., 2010). S. Morgan et al. (2010, n = 580) found that TV storylines which

featured negative depictions of organ donation14 (compared against control episodes from the 

same series) “produced more negative attitudes, less accurate knowledge, and perceptions of 

social and descriptive norms less supportive of organ donation” for those viewers who were not 

yet committed donors (p. 778). 

Emergency medical procedures are often portrayed incorrectly: cardiopulmonary 

resuscitation (CPR) is performed with improper hand placement and insufficient force; 

defibrillators are used to restart flat-lined hearts; needles need to get stabbed directly into your 

heart to deliver drugs, and so forth (Belchetz, 2014). Portanova et al. (2015) found that American

14 including exaggerated abundance of fraud, black market dealings, and hospitals/doctors acting like vultures
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medical dramas portrayed CPR as being far more successful than it really is. Analysing 91 

episodes of Grey’s Anatomy (Rhimes et al., 2005–2022) and House (Attanasio et al., 2004–2012), 

they found that fictional patients had a 69.6% survival rate.15 The actual rate can be as low as 

36.8%. The reason for and demographics of the patients requiring CPR were also 

misrepresented. American publics do overestimate the effectiveness of CPR, and television does 

appear to be at least one of several factors that contributes to this (G. Jones et al., 2000). Van den

Bulck (2002) found a similar result for Flemish adolescents watching a native drama featuring 

emergency responders, with viewers of this particular show providing higher percent chances of 

success than non-viewers.16 However, the effect was small. These studies don’t analyse how 

misinformation affects action, so we can’t go so far as to say that people who are regularly 

exposed to such poor techniques are more likely to perform CPR incorrectly on an actual person.

In contrast, the media will occasionally share positive stories of a person saving someone based 

on knowledge from film/TV: one 8-year-old child claimed he was able to successfully rescue his 

5-year-old neighbour from drowning by recalling a swimming technique featured in an episode of

SpongeBob SquarePants (CBS News, 2010).

Concerns that misinformation in mass media will negatively affect people and/or society 

have been around for decades (e.g., National Science Board, 2000). To study how mass media 

informs publics, a 1957 survey sponsored by the National Association of Science Writers 

(NASW) investigated respondents’ attitudes toward science as well as their understanding of 

certain science topics (R. Davis, 1958). Cultivation Theory (Gerbner & Gross, 1976), which seeks

to explain how frequent television use influences mass audiences, will be thoroughly discussed in 

Chapter 2.2.3. It’s worth noting that these early studies on media consumption included 

nonfiction programmes like the evening news. One description that arose out of concern for the 

consequences of science misinformation is the “CSI Effect,” though there are, in fact, multiple 

CSI Effects (Podlas, 2005). One version is generally described as positive — that shows like the 

eponymous CSI: Crime Scene Investigation (Zuiker et al., 2000–2015) have increased the number of 

people pursuing careers in forensic science (cf. Collica-Cox & Furst, 2019). Another is negative, 

wherein misrepresentations of science — including the reliability of fingerprinting, DNA analysis,

eyewitness testimonies, etc. — can cause juries to reach inaccurate conclusions during trial 

(Podlas, 2005). Shanahan (2017) notes that evidence for this is mixed. Shelton et. al (2006) 

propose that anecdotal evidence supporting the negative CSI Effect may come from a more 

general increase in our awareness of technology’s capabilities, rather than a series of television 

shows. Experiments with mock jurors (and analysis of jury deliberation transcripts) demonstrated

15 They reference earlier analyses that report a 77% survival rate.

16 Van den Bulck notes “both individuals with and without CPR training give higher estimates of survival if they 
watch a lot of medical fiction, but the relationship is less evident for individuals with CPR training” (p. 327).
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that deliberation was able to attenuate the limited CSI Effect expressed pre-deliberation (Klentz 

et al., 2020).

Disaster movies have also been a target of interest, especially in whether/how they 

influence perceptions of risk (Haney et al., 2019). Climate change, of course, is a particularly 

important area of science commonly featured in disaster (and post-apocalyptic) franchises. One 

of the most famous climate-based disaster films of the 21st Century is Roland Emmerich’s The 

Day After Tomorrow (TDAT). The 2004 film appears to be the primary focus of what research 

exists exploring the effects of the Hollywood disaster genre (Svoboda, 2016; Dudo et al., 2017; 

Montano & Carr, 2022). The most cited of these studies may be Leiserowitz (2004), who 

conducted two nationally representative surveys — one a week before the movie’s release, and 

the second four weeks later (final n = 529). After controlling for demographic and political 

factors, people who saw TDAT were significantly more likely to perceive global warming as a 

greater risk after the film’s release compared to before. Watchers were more likely (than non-

watchers) to believe global warming could cause the “Gulf Stream Ocean Current” to shut 

down,17 or bring about a new ice age. These were both specific plot elements presented in the 

film. When asked to select a model of Earth’s climate, viewers more often selected the one that 

best aligns with what TDAT portrays. 

However, Americans as a whole were not significantly more concerned about global 

warming, nor were they more likely to intend to change behaviour (e.g., take personal action or 

vote differently). This could simply be because only about 10% of U.S. adults actually saw the 

film within the first four weeks, so the changes in that population weren’t significant enough to 

be reflected in the greater public opinion (Leiserowitz, 2004). Lowe et al. (2006; United 

Kingdom) and Reusswig et al. (2004; Germany) studied how long effects lasted after the first 

post-test, and both found that any increased sense of urgency regarding climate change induced 

by watching the movie diminished after four weeks.18 In a review, Sakellari (2014) concludes the 

results of various TDAT studies

indicate a plurality of different ‘audiences’, with differences in cultural, 
social, and political perceptions of risk and climate change, but in more 
general terms, the film did increase awareness and concern about the 
potential effects of climate change and had positive, although short-lived,
effects on willingness to act. (Sakellari, 2014, p. 831)

With Netflix’s release of Don’t Look Up (wherein Earth is destroyed by a comet impact; 

McKay, 2021) and Emmerich’s latest film, Moonfall (wherein the Moon — which is actually a 

giant spaceship created by humanity’s predecessors — must be stopped from falling out of its 

17 The paper specifically uses this term (p. 27) instead of “the North Atlantic Current” used in the movie.

18 Lowe et al. conducted focus group meetings for the 4-week follow-up (n = 11), Reusswig et al. did 
telephone interviews (n = 129).
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orbit and crashing into Earth; 2022), disaster films are still a part of popular culture (Figure 1.2). 

However, studies looking at the influence of disaster films on audience perceptions/intentions 

are generally older (e.g., Bahk & Newith [2000] about Volcano [M. Jackson, 1997]; Adams et al. 

[1986] and Schofield & Pavelchek [1989] regarding the TV movie The Day After [Meyer, 1983]), or

focus on older material (e.g., Sjöberg & Engelberg [2010], who exposed their participants to the 

1979 movie The China Syndrome [Bridges]) Admittedly, if Sjöberg and Engelberg were interested in

exploring representations and risk of nuclear meltdowns in relatively grounded storyworlds, 

HBO’s award-winning Chernobyl series (Mazin et al., 2019) had yet to be released. A review of the 

literature did not reveal any studies relating to perceptions of nuclear power and watching 

Chernobyl. 

When The China Syndrome was released in 1979, the media blamed it for amplifying 

perceived risk amongst Americans so much that it shut down the United States’ nuclear power 

programme (Dubner & Levitt, 2007). Of course, the real-life incident at Three Mile Island 

happened 12 days after the movie hit theatres, so those contemporary claims were likely 

influenced by real-world events. Sjöberg and Engelberg saw no significant change in their 

viewers’ risk perceptions of nuclear power. As this study was done with Swedish, non-native 

English speakers, its results do little to illuminate the effects the film may have had on U.S. 

audiences when it came out, or audiences today with additional nuclear incidents in the history 

books (e.g., 2011’s Fukushima disaster). The studies above do little to suggest how modern 

audiences may respond to the latest disaster movies, which they are more likely to be exposed to.

Figure 1.2

XKCD: Moonfall

Note. The alt text reads “Novel ideas and cool explosions are both good, but what I really want from a movie is 
novel ideas ABOUT cool explosions”. From Moonfall by Randall Munroe, 2021. (https://xkcd.com/2561). CC 
BY-NC 2.5.

https://xkcd.com/2561
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But overall, it appears that in some instances, Hollywood science can influence one’s 

understanding and/or perceptions of science, at least temporarily. Research suggests that prior 

knowledge on a topic makes a person resistant to change, to such an extent that it is difficult for 

college-level physics classes to correct misconceptions that students learned when they were 

younger (Fazio et al., 2013). So, if we grow up being exposed to and accepting FiSci in our 

favourite movies and TV shows, it may make it harder to become scientifically literate. Still, 

certain FiSci-filled shows inspire viewers to enter scientific fields. Why should it matter that in 

one episode of Star Trek: Enterprise (Berman et al., 2002), the chief engineer perpetuates the myth 

that your hair and nails grow after you’re dead, or that the entire Star Trek franchise plays with 

our understanding of physics, astronomy, and astrobiology, if it also helped create a generation of

scientists, engineers, and doctors? Recognizing these two opposing influences, professional 

science experts have descended their proverbial ivory towers to work within the industry, and 

help get at least some of the science right.

1.3 Scientists and Hollywood
In 1878, Eadweard Muybridge produced what might be considered the very first film19 — a 

sequence of photographs presented in rapid succession, depicting a horse in gallop, to 

understand their gait on racetracks (Shah, 2018). In other words, it is not unreasonable to assert 

that moving pictures, as media, are derived from scientific inquiry. Film began as a study of 

anatomy. It is therefore unsurprising to hear that science consultants have existed for nearly as 

long as film itself.

For 1929’s Frau im Mond, director Fritz Lang hired then-prominent rocket scientist 

Hermann Oberth to ensure the crewed lunar mission in his film was as realistic as possible. 

Oberth ended up calculating a flight trajectory identical to the one later used by NASA for the 

first crewed mission to the Moon (Kirby, 2011). While Lang did use this trajectory in his film, he 

refused Oberth’s — and scientific consensus’s — knowledge about the Moon itself. He 

demanded his Moon have a breathable atmosphere. But instead of simply claiming artistic 

license, Lang justified his decision by citing an 1856 hypothesis that suggested the Moon could 

have some atmosphere on the side facing away from Earth (Kirby, 2011).20 Lang used outdated 

science to satisfy his conscience — to be able to claim scientific authenticity, but also allow 

audiences to see the emotion and drama unfold from actors unencumbered by spacesuits. 

Like Lang, many modern creators are dedicated to some semblance of scientific accuracy. 

19 One may argue if it constitutes a “film” — or if it is more accurate to describe it as the forerunner to the GIF.

20In 1929, the Moon’s lack of atmosphere had not been disseminated into public knowledge, but it was 
accepted by astronomers.
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For Jurassic Park (1993), Steven Spielberg cared about fixing any science errors that would “get 

nasty letters from 6th graders” (Kirby, 2011, p. 101). Creators for Mission to Mars wanted to pass 

the “JPL laugh test” (i.e., not include any FiSci that would make NASA’s Jet Propulsion Lab

employees laugh; Frank, 2003, p. 445). When marine biologist and Finding Nemo (Stanton, 2003) 

consultant Mike Graham pointed out that kelp doesn’t grow in the environments featured in the 

movie, the director had all the kelp digitally removed for the DVD release because he did not 

want the inaccuracy to undercut the other research his animators had done (Abbott, 2004). Film 

studios often tout their cooperation with scientists, crafting press releases and contacting a variety

of news outlets even months before a film’s release (Kirby, 2003). However, a possible problem 

arises when creators use consultants as a safety net to claim the science in their film is more 

accurate than it really is, because they ultimately chose to ignore information the consultant 

provided (Lin, 2015). 

Scientists, meanwhile, work with studios to advance their own work, but often not for 

selfish reasons. Joshua Colwell was one of several consultants on the film Deep Impact (Leder, 

1998), and he hoped his position would help inform publics about the dangers of comet impacts 

(Kirby, 2003). Even if their advice goes unincorporated, consultants may later produce a separate 

piece of science communication covering the science in their movie — what it gets right and 

wrong. Their connection to the film can draw in a wider audience than if they were just a random

scientist commenting on the film’s inaccuracies (Loverd et al., 2018).

Sometimes, consultants will use the opportunity to test out their own ideas, like exploring 

the implications of artificial intelligence or crafting the surface of another planet or moon (Kirby, 

2011). They might also be embroiled in an academic debate, using their position as consultant to 

advance their own argument. This is why the Tyrannosaurus rex featured in King Kong (M. Cooper 

& Schoedsack, 1933) has three fingers on each hand. Consultant Barnum Brown was firmly in 

the three-fingered camp, but his hypothesis was no more or less valid than that held by the 

(correct) two-fingered camp — at least, that is, until 1992, when consensus was reached (Horner 

& Lessem, 1993).21 

In other cases, the science advocated is outside the academic consensus. J. Marvin 

Herndon, the consultant who served on The Core (Amiel, 2003), actively sought out the position 

in order to put forward his hypothesis that a giant uranium sphere sits in Earth’s core and will 

eventually cause a planet-wide disaster (Bhattacharjee, 2003). Granted, the film was already going 

to be based on his controversial idea, but Herndon wanted to serve as advisor to ensure his 

geophysicist colleagues would engage in a fair academic debate following the release of the film 

(and his peer-reviewed paper on the subject; Herndon, 2003). While such a debate appears to 

21 This was correctly incorporated into the animatronic t-rex in Jurassic Park.
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have never happened — indeed, geophysicists “roundly criticized his ideas” across various media 

outlets (Kirby, 2011, p. 136) — the news media at the time published pieces that may have lent 

credence to Herndon’s ideas amongst non-specialist publics (e.g., Roylance, 2003).

Sometimes, however, a consultant’s controversial stance ends up being accurate. The Boys 

From Brazil (Schaffner, 1978) features a Nazi scientist — attempting to clone Hitler — describing

his cloning technique. Said technique was based on the film consultant Derek Bromhall’s own 

work on nuclear transplantation using rabbits. Bromhall’s method of transplanting genetic 

information into a donor cell, and his use of an egg as the recipient cell (as opposed to a fertilized

zygotic cell), ran counter to what many other biologists thought was the best way to go about 

cloning mammals (Kirby, 2003). Dolly the Sheep, the first successfully-cloned mammal from an 

adult cell was created in the same manner as portrayed in this movie, but nearly 20 years after its 

release (The Roslin Institute, n.d.).

Today, Hollywood science consultation is its own small industry. One major player is the 

Science and Entertainment Exchange, funded by the United States' National Academy of 

Sciences and individual/organizational donors. Established in 2008, the programme maintains a 

database of volunteer scientists who are willing to be connected with Hollywood creators. 

Notably, The Exchange tells incoming volunteers that they “are not the science police” (Grazier 

& Cass, 2015, p. 2). One of the tenets they put forth, as do several scientists who volunteer 

through it, is that “the story comes first” (Levine, 2017, para. 10). In practical terms, as the 

primary concern of Hollywood is to tell an engaging story, scientific accuracy often needs to take 

a backseat, and a good consultant should often let it. However, sometimes a science consultant 

can show creators a way science can make their story more interesting — a scientific limitation 

can provide an unexpected source of conflict, or open up creative avenues to resolve one. 

Consultants are often used for a form of narrative SciComm known as Entertainment-

Education (Singhal & Rogers, 2004). Within Hollywood, this involves the insertion of accurate — 

usually medical-related — information into storylines of pre-existing, popular television series, 

with the aim of influencing not just audience knowledge, but also attitudes, beliefs, and/or 

behaviours. Examples date back to the 1970s, covering such topics as unwanted pregnancy 

(Poindexter, 2004), HIV/AIDS, cancer, and even a post-9/11 possible anthrax outbreak in one 

episode of ER (Crichton et al., 1994–2009; Beck, 2004). Today, many Entertainment-Education 

storylines are crafted with assistance from the Hollywood, Health & Society (HH&S) program, 

founded by the United States’ Centers for Disease Control and Prevention (CDC) and the 

University of Southern California in 2001.22 Many studies have reported positive influences that 

Entertainment-Education messaging can have in the short term (e.g., Whittier et al., 2005; 

22 Since 2009, the program has “worked with over 960 TV series and pilots on over 60 networks and streaming 
services” (HH&S, n.d.a, para. 3). Their website collects impact studies done by staff and students (HH&S, n.d.b).
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Marcus et al., 2010; Murphy et al., 2011; Sisson et al., 2021). A 2014 meta-analysis by Shen and 

Han found that these programs are more effective at increasing knowledge than changing 

attitudes, beliefs, and intentions. However, few studies perform follow-ups, and those that do 

demonstrate the increase in awareness drops back to baseline within a few months (Brodie et al., 

2001).

Popular films and shows can therefore be a tool for “good,” but in these Entertainment-

Education spaces, “good” requires the scientific information be accurate, not FiSci. Jobson and 

Knapp van Bogaert (2005) highlight the question of ethics with regard to portrayals of health 

science in fictional entertainment film/TV, but their questions apply to the use of FiSci in 

general:

If…the viewer does not have the insight or capacity to recognise those 
instances where fact has been made subservient to fiction, believes that 
the story represents reality, and acts on it, an argument could be made 
that an ethical line has been crossed…Do filmmakers have an obligation 
to ensure that medical messages embedded in their films are accurate – 
or do filmmakers assume that the average Western viewer has a sufficient
degree of ‘movie-literacy’ to recognise when the medical messages are 
being made subservient to the ‘story’? (Jobson & Knapp van Bogaert, 
2005, pp. 82–84)

Given the power of narratives at influencing attitudes, beliefs, and behaviours, and the prospect 

of fictional narratives propagating misinformation (Chapter 2), many a scientist or professional 

science communicator may feel that FiSci is at odds with the goals of science communication. 

How might this translate to those experts who choose to consult for Hollywood? What are their 

attitudes toward the use of FiSci, and where might they differ from their creator colleagues?

1.4 What’s to Come
If Hollywood shapes our views of science, we should not merely understand how (and to what 

extent) it does so, but understand what the people behind that shaping have to say about it. This 

thesis explores how both creators and science consultants address scientific accuracy in 

Hollywood film and television — when is it desirable to set it aside, and when is it not? By 

presenting perspectives on science in fictional film and television narratives from those 

individuals who actually have a hand in its presentation, this thesis provides a reference to assist 

the creator-consultant relationship. It also illuminates the state of Hollywood for science 

communicators and other experts commenting on science (accurate or otherwise) featured in 

popular shows and movies. Here, I use the term expert to refer to any individual whose 

knowledge of a particular scientific field allows them to identify FiSci in that field, while a 

member of the general public — or even, in some cases, an expert in a different scientific field —

cannot. It includes both training/current/former STEM professionals as well as what Kirby 
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(2011) calls “lay experts” (p. 101). I also distinguish expert from consultant where some may not 

(e.g., Stehr & Grundmann, 2011), as most individuals capable of identifying FiSci at an expert 

level do not serve a consulting role within Hollywood.

Chapter 2 continues with a review of the literature, discussing elements of film and 

television narratives, how audiences respond to and engage with narratives, and how narratives 

can (and are used to) affect our beliefs about the world around us. It ends with a description of 

my research aims. After presenting both my research methodology and methods (Chapter 3), the 

subsequent chapters (4 through 7) present, discuss, and summarize the results of interviews 

conducted with 46 Hollywood creators and consultants regarding the nature and use of FiSci. 

The significant contributions of this research, as well as its limitations and opportunities for 

further work, are discussed in Chapter 8.
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Chapter 2: Narrative
Lisa Simpson:   Isn’t there any way I can change my DNA, like sitting on the microwave?

Dr. Hibbert:     Not according to any movie I’ve ever seen.

The Simpsons, “Lisa the Simpson” (Goldreyer & Dietter, 1998)

Narrative entered the film industry around 1905 — evolving the format beyond the mere 

spectacle of witnessing moving pictures (Neuendorf & Lieberman, 2010). Of course, narrative 

itself is far older than this media format, and narrative may very well be the default way that the 

human mind operates (Schank & Abelson, 1995; Turner, 1996; cf. Brewer, 1995). We crave 

narratives, sometimes referred to as stories,23 for entertainment, but also to make sense of the 

world around us (Stadler, 2002). At its simplest, narrative might be defined as “verbal or 

nonverbal discourse of an event or a sequence of inter-related events” (H. Lee et al., 2020, p. 

112). Others (e.g., Dahlstrom & Scheufele, 2018) specify there must also be at least one character, 

around whom the narrative is structured. Ryan (2007) attempts to develop more specific 

requirements toward a “degree of narrativity” (p. 30), and highlights how different individuals 

will place more value on certain factors. Dill-Shackleford and Vinney (2020) assert that a 

narrative includes not just the content of a story, but the “memories and emotions that it evokes”

in audience members, too (p. 121). While narratologists may argue whether or not a given text 

may be classified as a narrative (or a story), this thesis is focused on two media whose content 

would be hard to argue cannot — Hollywood fictional films and television episodes. 

Science, and therefore FiSci, can serve a variety of roles within a narrative. As such, this 

chapter opens with a review of elements within a narrative that may feature science/FiSci. I then 

review how narratives may actually influence their audiences, especially in the context of 

inaccurate information (Section 2.2). I end this chapter with a presentation of my research aims, 

and acknowledge previous related research (Section 2.3). 

2.1 The Elements of Narrative
Depending on who performs the analysis of a narrative, and who the target audience of that 

analysis is, different elements may be identified. Narratologists may, for example, discuss story in 

the context of events, actants, and setting, or even the method of narration and how we are to 

23 In this thesis, I use both terms narrative and story. In part, this is due to previous research having done so 
(e.g., Busselle & Bilandzic, 2009, who discuss stories in the context of what they call narrative engagement). 
However, the terms are not fully interchangeable. Ryan (2007) asserts story is merely a “partial synonym” (p. 
22), and narrative “is a discourse that conveys a story” (p. 26). However, narrative is “hardly [used]...outside of 
academic discussions” (p. 32).
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interpret the in-universe storyteller — that is, the relationship between the creator and the 

narrator, and the narrator and the audience (e.g., Herman & Vervaeck, 2001). Science journalist 

Martin Angler (2021), in his argument that science should tell stories, identifies characters, change, 

conflict, dialogue, thesis, and narrative perspective. Hollywood studios, agencies, and other companies 

employ readers to evaluate the quality of scripts submitted to them. In addition to a summary of 

a script’s plot, studio coverage may have readers assign value separately to commercial quality as 

well as premise, story, characters, dialogue, and visual elements (ICM Partners, 1999). Film critics

have overlapping concerns when the project is finally released for audiences (e.g., Schirado, 

2015).

Due to this thesis’s focus on the use of FiSci, this section will discuss the following 

narrative elements that creators and consultants may recognise: story genre, plot, characters, and 

dialogue/sound. As visuals are also a crucial component of film and television narratives,24 and 

Hollywood is replete with visual-based FiSci, I will cover this element in my discussion of 

perceived realism (Section 2.2.1).

2.1.1 Genre
At its core, genre is merely a classification system. As Moine (2008) defines it, a genre is “an 

empirical category that serves to name, differentiate, and classify works on the basis of the 

recurring configurations of formal and thematic elements they share” (p. 2). In the context of 

Hollywood, R. Altman (1999) distinguishes four roles for genre:

1) genre as a blueprint that guides production at an industry level

2) genre as a structure that dictates what is allowed in any given narrative

3) genre as a label used by distributors/exhibitors,25 and

4) genre as a contract audiences make to consume any given narrative.

Critics and academics may also employ genre to explore and/or comment on the trends and 

conventions of specific groupings of movies/shows (Moine, 2008). Genre is therefore not an 

inherent property of a narrative — it is assigned to a narrative. A given genre label may also act as

paratext (Genette, 1997) that tells an audience to expect a certain amount of FiSci. It’s worth 

noting that a “documentary” label does not guarantee everything within is 100% factual, but 

audiences may expect it to be. 

The number of Hollywood fiction genres varies according to those assigning them, and not

all genres sort narrative according to the same properties — compare Comedy and Thriller, 

24  Indeed, Kirby (2013) notes that the importance of visuals stems from Hollywood’s origin in silent film.

25 On that note, distributors may elect to classify a film/show as one genre over another because it perceived 
as more/less lucrative (McConnell, 2003).
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which indicate an expected emotional response, with Western and Science Fiction, which are 

labels generally assigned based on setting (Neale, 2000). Some genres are filled with a more 

diverse array of content than others (B. Cherry, 2009). A single narrative may be assigned to 

multiple genres at the same time, and different assigners may not agree. As new narratives come 

out, the very nature of what a certain genre contains must evolve (Neale, 2000).26 Indeed, we see 

this with less formal genres like Oscar Bait or Blockbuster27 being defined based on changing 

trends — the latter differs from the original blockbuster label applied solely based on box-office 

returns, including such films as The Sound of Music (Wise, 1965) and Kramer vs. Kramer (Benton, 

1979; Shone, 2004). This makes the notion of genre somewhat problematic, as Verstraten (2009) 

notes — it is a property continually in flux. Nevertheless, as a categorization system, different 

genres carry different expectations, including familiar tropes and even level of quality (B. Cherry, 

2009). 

If I were to ask you what narrative genre you are most likely to find FiSci in, you are likely 

to respond SciFi. However, ask ten random people on the street to define Science Fiction, and you 

are likely to receive ten different definitions. Table 2.1 highlights a collection of definitions (often

focused on literature, instead of film/TV). Even SciFi creators may disagree on what constitutes 

a SciFi story. For example, Ender’s Game author Orson Scott Card (2010) considers any story set 

in the future as SciFi, which fellow (though not contemporary) author Philip K. Dick (1995) 

rejected.

What some may choose to define as SciFi, others may label Fantasy — for example, the 

Star Wars franchise features aliens and spaceship battles alongside wizards whose powers stem 

from a mystical force (cf. Ward, 2014; SFE, 2019; D. Butler, 2009). George Lucas, for the record,

doesn’t consider it SciFi (Marotta, 2015). Along these lines, Fowkes (2010) highlights how 

sometimes the SciFi elements within a narrative “serve mostly as a pretext for a predominantly 

fantasy scenario” (p. 125).28 To this end, additional genre terms such as Hard or Soft SciFi (Wolfe, 

2005) and Science Fantasy have arisen to clarify a narrative’s relationship to real-world science. 

26 Neale (2000) includes older movies being reassigned to newer genres entirely: “A film like The Great Train 
Robbery (1903), often retrospectively hailed as an early example of the western, is unlikely, in fact, to have 
been perceived as a western at the time the film was made” (p. 44). It was more likely associated with “the 
melodrama, ‘the chase film’, ‘the railway genre’, and ‘the crime film’ rather than the western” (p. 44). Western
wasn’t really used as a noun until the 1910s.

27 “Since 1990, the biggest blockbusters have generally been of four principal kinds: (1) Comic book 
adaptations and science-fiction films…(2) Action-adventure films with contemporary settings…(3) Historical 
action films and epics…(4) A new generation of disaster films...Nearly all these films have been characterized 
as prizing action and effects-laden spectacle over complex characterization and finely tuned drama. However, 
they are neither devoid of narratives nor of a capacity to generate involvement in the actions and fates of their
characters...they derive their aesthetic from nineteenth-century melodrama” (S. Hall & Neale, 2010, p. 250)

28 Suvin (2005) is far more disparaging of such narratives, though his opinions on the difference between SciFi 
and Fantasy seem to fall under what Aldiss and Wingrove (2005a) call “counterproductive” and “defenseful 
boasting” (p. 150).
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Table 2.1 

Defining SciFi: A Selection

Definition Source

“Fiction in which the setting and story feature hypothetical scientific or 
technological advances, the existence of alien life, space or time travel, etc.”

Oxford University Press 
(n.d.b)

“1. The conditions must be, in some respect, different from here-and-now, 
although the difference may lie only in an invention made in the course of 
the story.
2. The new conditions must be an essential part of the story.
3. The problem itself—the "plot"—must be a human problem.
4. The human problem must be one which is created by, or indispensably 
affected by, the new conditions.
5. And lastly, no established fact shall be violated, and, furthermore, when 
the story requires that a theory contrary to present accepted theory be used, 
the new theory should be rendered reasonably plausible and it must include 
and explain established facts as satisfactorily as the one the author saw fit to 
junk.”

Robert Heinlein
(1964, pp. 17–18)

Science Fiction “take[s] present wisdom and knowledge and sometimes 
project[s] it to a point of almost incomprehensibility. This projection is set 
[in] a future or a past that may not be realized for generations or never 
realized at all.”

Virginia Bereit
(1969, p. 897)

“So long, then, as we don’t claim either that the science in science fiction 
replaces the ‘old, false’ mythologies, or that the fiction in science fiction is a 
mere attempt to explain what science hasn’t yet got around to explaining…
Science fiction is the mythology of the modern world—or one of its 
mythologies.”

Ursula K. Le Guin
(1989, p. 69)

“Science fiction is not a unitary genre or form, hence cannot be 
encompassed in a single definition. It is an assemblage of genres and 
subgenres that are not intrinsically closely related, but are generally accepted 
as an area of publication by a marketplace. Science fiction is thus only a 
commercial term.”

Everett K. Bleiler
(1990, p. xi)

“Some students of the genre…insist that, like poetry, science fiction is 
impossible to define…My short definition: the literature of change.”

James Gunn29

(2005, p. x)

“In the strict etymological sense, it’s literature about scientific discovery or 
technological change, but that definition both misses the mark and limits the
field. Certainly some SF is about those things, but…more important than 
the science in SF is the speculation…SF doesn’t make predictions or seek 
answers.”

Christopher McKitterick
(2010, p. 19)

“A popular fictional genre that engages with (and visualizes) cultural debates
around one or more of the following: the future, artificial creation, 
technological invention, extraterrestrial contact, time travel, physical or 
mental mutation, scientific experimentation, or fantastic natural disaster.”

Keith Johnston
(2011, p. 1)

29 the Science Fiction author and academic — not the Hollywood writer/director of the same name
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Hard SciFi tends to adhere more to the known laws of physics (i.e., it is more grounded), but will 

still contain FiSci because its technology doesn’t yet exist, even if it hypothetically could.

The same piece of FiSci may appear across these different gradations. For example, the 

10% myth — that humans use only 10% (or an equivalently low percentage) of their brains — is 

referenced in both Lucy and Limitless (Burger, 2011).30 However, the special abilities each film’s 

protagonists gain (both by exposure to a chemical compound) vary widely in terms of plausibility.

The eponymous Lucy (Scarlett Johansson) ends the film occupying every point in spacetime, 

effectively becoming a deity. Bradley Cooper’s character, meanwhile, is limited to following the 

laws of physics, but develops an eidetic memory and instantly develops fighting skills by 

remembering the martial arts films he watched. The 10% myth is also cited by Nicolas Cage’s 

character in the Fantasy film The Sorcerer’s Apprentice (Turteltaub, 2010) — the eponymous 

apprentice is both capable of magic, and good at physics, because he can make use of his entire 

brain. 

Such a gradient from Science Fiction to Fantasy, of course, relies on the notion that SciFi is

actually distinct from Fantasy — the former requires an adherence to scientific fact (e.g., 

Aldridge, 2003). Fowkes (2010) describes Fantasy as requiring an “ontological rupture” from 

reality that Science Fiction lacks. Rather, the latter’s “fantastic phenomena” are derived from 

“extrapolations of rational, scientific principles” (p. 5). Le Guin (1989) describes the difference 

between Science Fiction and Fantasy as the difference between red and blue — meaning that 

features of both can be combined to produce a purple work. In contrast, others argue that SciFi 

is a subgenre of Fantasy (Slusser, 2003; Aldiss & Wingrove, 2005a). This may be due, in part, to 

the fact that SciFi — if it indeed originates from Frankenstein — has grown out of the literary 

genre of Gothic Fantasy (Aldiss & Wingrove, 2005a). While my own perspective aligns more with

Fowkes’s, this assertion does have some merit. I do not agree with McConnell (2003; cf. Bleiler, 

1990), who argues there is no distinction between SciFi and Fantasy beyond that of marketers 

believing one label might sell better than another.

While SciFi may be the genre most associated with FiSci, Fantasy — assuming we 

recognize it as a genre (D. Butler [2009] asserts film academic texts generally do not31) — may 

have an even greater abundance of FiSci due to it having fewer restrictions on the representation 

of science. But while SciFi and Fantasy rely on FiSci to build their storyworlds, representations of

30 The TV spin-off (Sweeny et al., 2015) actually has its lead character call out this misinformation in one
episode, after overhearing some other characters at a party say it.

31 Butler asserts this is because its subgenres (cf. von Gunden [1989] who identifies 12 subgenres and Worley 
[2005] who constructs only four) are too varied to find something that unites all of them. However, Fowkes 
(2010) observes that Fantasy may be divided into as few as two categories: stories where “fantastic 
occurrences intrude into the modern world,” and stories which are self-contained (“often in medieval settings,
usually pastoral, hierarchical, and politically conservative”; p. 38).
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science in Hollywood are not restricted to these genres. The 10% myth is not exclusive to 

justifying SciFi or Fantasy “What if…?” scenarios — it is cited, for example, in the Sex Comedy 

Wedding Crashers (Dobkin, 2005). And consider the earthquake-based natural disaster movie San 

Andreas (Peyton, 2015), the medical Comedy Scrubs (B. Lawrence et al., 2001–2010), every single 

forensic procedural — Hollywood needs science, and often FiSci, to tell a diverse array of stories.

But the exact genre may permit more or less amounts of FiSci, both in the eyes of the creators, 

and in the eyes of their audience.

A. Hall’s (2003) focus groups identified certain genres as less realistic in some types of 

perceived realism (Section 2.2), but they were just as realistic in others. Audiences may therefore 

not be as accepting of FiSci in genres that are more grounded in the real world, and creators may, 

in turn, respond to these demands by using less FiSci in these stories. If certain genres are known

as being filled with unrealistic science, audiences may be less likely to misinterpret a piece of FiSci

in those genres as truth. Perhaps unsurprisingly, Funk et al. (2017; n = 4,024) found that U.S. 

adults are more likely to perceive medical dramas and forensic crime shows as representing 

science more accurately than SciFi. 

Genre also may assign a level of credibility to the scientific information presented within. 

When an information source’s reliability is known, the brain determines whether or not that 

information is probably true, and tags it accordingly (Begg et al., 1992; Unkelbach & Greifeneder,

2018). Source credibility influences whether or not audiences absorb misinformation (Hoffman et

al., 2001; Pornpitakpan, 2004). While much of the research about this is focused on social media, 

fake news, or politics instead of fictional entertainment (e.g., Dias et al., 2020; Swire-Thompson, 

Ecker, et al., 2020b; Traberg & der Linden, 2022), Rapp et al. (2014) corroborated these findings 

in the context of grounded versus fantastic stories. (See also Foy et al., 2017, whose third 

experiment featured participants reading versions of Poe’s short story “The Tell-Tale Heart”.) A 

piece of FiSci appearing in SciFi or Fantasy (and other genres, e.g., Supernatural Horror) may be 

more likely to be judged as fictional than the same piece of FiSci in grounded narratives. 

However, over time we tend to forget where we learned something (Henkel & Mattson, 

2011; see Section 2.2.3). So, in the long term, how FiSci is presented may not matter. Whether 

Hollywood creators or science consultants are familiar with how the human mind processes and 

stores information, their perceptions of genre’s moderating influence on the believability of FiSci 

may influence how acceptable they feel it is to feature it in different kinds of stories.

2.1.2 Plot
In Russian Formalist terms, a fabula is “a series of logically and chronologically related events that

are caused or experienced by actors” (Bal, 2009, p. 5); meanwhile, the syuzhet is the manner, and 

potentially non-linear format, in which those events are relayed to the audience. In Hollywood, 



25

the difference is highlighted in nonlinear productions like 500 Days of Summer (Webb, 2009), or 

those featuring flashbacks or flashforwards (e.g., Arrival; Villeneuve, 2016). Fabula, therefore, is 

often likened to plot. The Formalists’ American contemporary E. M. Forster (1927) defined plot32 

as the causal connections between a narrative’s many events. The French Structuralists invented 

their own concepts relating to the nature of storytelling, such as Barthes’s (1966/1975) récit and 

narration, and Todorov’s (1966/2014) histoire and discourse. Chatman (1978) prefers story and 

discourse. To avoid evoking concepts other than their meaning (e.g., the presence of a narrator, 

conversation), modern English texts about story and plot often defer to the Formalist terms 

rather than the Structuralist ones (e.g., Bal, 2009; Cutting, 2016). Indeed, Cutting (2016) 

highlights that there are actually two fabulas (or, rather, N fabulas) to any narrative — one for the

creators as they construct it, and one for each individual audience member after engaging with it. 

Similarly, Herman and Vervaeck (2001) “consider plot as an event sequence meaningful to the 

reader” (p.11). 

Science (and therefore FiSci) is often featured as part of a narrative’s plot. However, not all

appearances bear the same importance. Barthes’s noyaux, a.k.a. kernels, represent major events that

advance the plot, and “cannot be deleted without destroying the narrative logic” (Chatman, 1978,

p. 53). Meanwhile, satellites are minor events that “entail no choice, but are solely the workings-

out of the choices made at the kernels” (p. 54). As such, some FiSci is critical to advancing the 

plot (e.g., Matt Damon’s character is stranded on Mars in The Martian due to an inaccurately 

powerful dust storm). Some FiSci may be tangential to the plot (e.g., The Martian’s dust storm 

lasts a single day, rather than months, making it way easier for him to survive), and some is 

completely irrelevant to it (e.g., The Martian’s Hermes spaceship employs an artificial gravity 

system based on real physics principles, but the specific technology does not actually exist). 

Plot centrality may influence whether or not a creator wants to use FiSci (or make the FiSci

more closely aligned with reality). They may feel that audiences are less likely to notice 

background FiSci, and/or feel that prominent, plot-crucial FiSci should at least be consistently 

plausible for the storyworld they’ve crafted (Section 2.2.1). Creators and/or consultants may also 

express concern that audiences may more easily absorb misinformation depending on a piece of 

FiSci’s centrality. FiSci as misinformation may be “stickier” in memory when it helps form a 

causal connection between events (H. Johnson & Seifert, 1994; see Section 2.2.3).

Barriga et al. (2010; n = 96) demonstrated that gender identity could play a factor in how 

plot centrality might affect FiSci’s influence. After watching 40-second clips of four SciFi movies 

which featured different kinds of FiSci, men scored higher on a science test when the movies’ 

32 Forster (1927) also distinguishes story from plot (a plot being “an organism of a higher type”; p. 51). Story is 
a “narrative of events arranged in their time-sequence…’The king died and then the queen died,’ is a story. 
‘The king died, and then the queen died of grief’ is a plot…Or again: ‘The queen died, no one knew why, until 
it was discovered that it was through grief at the death of the king’” (p. 130).
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science was framed (prior to viewing) as central to the plot. In other words, they were less 

influenced by the misinformation. In contrast, women scored higher when the characters and 

their relationships were framed as central. While the authors acknowledge a lack of control group

as a major limitation, Orthia et al. (2012) also criticise this study for its use of true/false questions

“built on obscure science that was in some cases contentious and uncertain, or ambiguously or 

over-simplistically phrased” (p. 152). They argue that participants wouldn’t know that all the 

statements were false (i.e., they were being asked to identify FiSci), and at best would be making 

educated guesses. But therein lies the point — many audience members don’t actually know 

whether the science presented in fictional content is realistic or not, and Barriga et al. suggest that

certain audiences may be more (or less) inclined toward believing what is presented to them, 

depending on how they perceive the relationship between the science and the narrative.

2.1.3 Characters
Fictional science manifests in a narrative’s characters in three major ways. Characters as actants33 

(Herman & Vervaeck, 2001) may perform actions which the laws of physics or biology may not 

normally permit — see basically every superhero, ever, even the ones whose power is money.34 

Alternatively, they may be scientists of some kind, engaged in the act of experimentation — 

depicting the scientific method and process of science improperly. Characters may speak dialogue

containing inaccurate facts, or jargon expositing non-existent technology (Section 2.1.4). And 

characters may have (or be coded as having) certain medical conditions, which could be 

misrepresented or stereotyped (e.g., portrayals of mental illness, neuroatypicality, learning and/or 

physical disabilities). 

Character actions may influence audience attitudes, beliefs, and/or behaviours. Both the 

Social Cognitive Theory (Bandura, 1986; 2004) and the Theory of Planned Behaviour (Ajzen, 

1991) connect belief of a particular action’s consequence to resulting behaviours — to engage in 

or avoid that action. As such, if a piece of FiSci is used to help or hinder (or actively harm) a 

character, it may have different effects upon an audience. Identification can be defined as “a 

psychological phenomenon whereby audience members mentally adopt a character’s position 

within the narrative” (J. Cohen & Tal-Or, 2017, p. 133). With regard to science topics, 

identification research tends to focus on health. For example, Murphy et al. (2011) demonstrated 

that Desperate Housewives (M. Cherry et al., 2004–2012) audience members (n = 167, all female) 

33 In narratology, an actant is a structural entity that performs actions integral to the narrative. An actant may 
manifest as a singular character, in which case we could say “actor,” but it may also be shared between 
characters, or a character and an inanimate object if their relationship drives events within the narrative
(Baldick, 2015a).

34 Batman has certainly suffered more brain damage than any real human playing vigilante could survive with 
no permanent side effects (Zehr & Wright, 2016).
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who were more “involved” with the character going through cancer treatment were more likely 

to adopt related health behaviours and attitudes. Depending on the activity depicted, the 

consequences can be negative: Dal Cin et al., (2007) found for male smokers who watched clips 

from Die Hard (McTiernan, 1988), wherein protagonist John McClane is featured smoking, 

greater identification with McClane predicted an increased intention to smoke in the future. This 

wasn’t found for non-smoker participants, but they did report an increased association with the 

act, like the smokers did. Identification may not always correlate with matching demographics 

(e.g., same gender; J. Cohen et al., 2018). As identification appears to be stronger with “good” 

characters than “bad” ones (J. Cohen et al., 2015; though like many studies, they rely on non-

representative samples of university students), FiSci espoused by heroes may be more likely to be 

adopted, and FiSci espoused by villains more likely to be rejected (Fitzgerald & Green, 2017). 

Stereotypical representations of mental or physical abilities may not be fictional per sé, but 

as a collective may bias attitudes and/or behaviours toward real-world individuals who have these

conditions (e.g., Zhang & Haller, 2013). Zhang and Haller’s survey of people with disabilities (n 

= 390, plurality from the U.S.) reported beliefs that Hollywood representations of the disabled 

community were often unrealistic. However, the close-ended nature of the survey meant they 

could not explore their participants’ perceptions with nuance. In particular, their questions only 

asked about representations of “disability” in general, and only asked about either “mass media” 

in general, which included entertainment film/TV, or “news stories.”

Pirkis et al. (2006) conducted a review of studies exploring the representation of mental 

illness, treatments, and mental health professionals in various forms of mass media and their 

influences on audiences. While nearly two decades have passed since the most recent study they 

included in their sample, they did find that the research suggests negative portrayals of mental 

illness may perpetuate stigma and may (at least for certain individuals) hinder their desire to seek 

help in managing their symptoms. Their review, however, did include news media as well. 

Unfortunately, much of the literature around these topics focuses on some form of content 

analysis — exploring the various representations and arguing fictional entertainment media can 

influence audience attitudes/beliefs/behaviours, rather than clarifying if it actually does (e.g., Conn

& Bhugra, 2012; Poe & Moseley, 2016; Renwick, 2016; Brayton, 2017; Nordahl-Hansen et al., 

2018b; Riles et al., 2021). Studies which actually do report an effect tend to be focused on factual 

information or positive behaviour changes. Perhaps this is because it would be considered 

unethical to potentially misinform participants.

One study that did investigate the impact of FiSci characters is reported by Perciful and 

Meyer (2017). They exposed participants (n = 106) to 45-minute film clips which depicted 

schizophrenia. One clip came from the comedy Me, Myself & Irene (Farrelly & Farrelly, 2000), 

where Jim Carrey’s character develops a foul-mouthed and angry second personality after his wife
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leaves him — Perciful and Meyer considered this a “likable” but inaccurate portrayal. A second 

clip came from the thriller Donny Darko (Kelly, 2004), wherein the protagonist hallucinates 

another character who talks him into committing crime (classified as “fear-based” and 

inaccurate). These were compared against a clip from a documentary (“educational” and accurate)

and a control clip featuring a deaf character. Their results showed viewers of both inaccurate clips

more frequently “endorsed statements insinuating that people with schizophrenia are 

unpredictable, unable to live independently, dangerous, and they had less positive feelings 

towards people with schizophrenia” (p. 491). However, there was no significant change in 

knowledge about schizophrenia, at least based on the general knowledge questions asked. It is 

important to note that the sample was not representative of the greater U.S. population, being 

mostly female (78%), white (74%), and Christian (83%) undergraduates (mean age 20). Neither 

did the study follow up with any of its participants to see how long these effects lasted.

Finally, depictions of scientists may be stereotypical in appearance (race/gender/etc.) or in 

personality. Negative portrayals may discourage audience members from pursing certain careers, 

or even seeking medical help (Allgaier, 2019). This thesis is generally not concerned with 

analysing depictions of scientists in fictional film/TV, but it is worth recognizing prior research 

in the area (e.g., Weingart et al., 2003; Frayling, 2005; Orthia & Morgain, 2016; Simis et al., 2015; 

Szwydky & Pribbernow, 2019).

2.1.4 Dialogue and sound
In Star Wars (Lucas, 1977; retroactively titled Episode IV: A New Hope), Han Solo boasts that the 

Millennium Falcon made the Kessel Run in less than 12 parsecs. Over the decades, fans of the 

franchise took a piece of FiSci dialogue (parsec is a unit of distance, not time) and reinterpreted 

the claim to be literal. This culminated in the 2018 film Solo: A Star Wars Story (Howard) showing 

how the ship took a shorter, but more dangerous route. Decades after it was first uttered, a 

throwaway line meant to clue audiences into Solo’s character, and establish his piloting 

credentials, became a FiSci plot kernel. 

Dialogue is an abundant source of FiSci, especially if a character uses it to explain a 

scientific concept or piece of technology which does not exist in the real world. The flux capacitor, 

as anyone who has seen Back to the Future (Zemeckis, 1985) knows, is what makes time travel 

possible (But how it makes time travel possible, we haven’t the foggiest). Scientific jargon is often 

used by writers to make a character seem highly intelligent, and/or for them to explain how 

technology operates, fictional or otherwise. Other characters may respond to this dialogue by 

demanding an “English translation,” after which the intelligent character may oversimplify to a 

comedic degree. A string of jargon — sometimes referred to as technobabble — may be accurate 

though obfuscatory, utterly false, or refer to something entirely made up. 
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FiSci dialogue may either be presented by an expert or a non-expert. Referring back to the 

importance of character, audiences may be more likely to believe FiSci stated by characters coded

as experts. In the pilot for the series Terra Nova (Spielberg et al., 2011), the daughter — who has 

been presented as studious and nerdy — explains that the stars in the night sky look different 

than back home because the universe is expanding. The family is still on Earth, but has time-

travelled millions of years into Earth’s past to escape their dystopian present (22nd Century). 

While the universe is indeed expanding, and the positions of the stars do shift over time, these 

are mutually exclusive phenomena.35 Her explanation is wrong, but only audience members with 

sufficient knowledge of astronomy will be able to identify her statement as inaccurate. Indeed, for

those that can’t identify the FiSci, but know that the universe is expanding, they may be more 

likely to believe her entire explanation is true.

In contrast, Jude Law’s character in Contagion is clearly established as an untrustworthy 

source of information, both in his claims about forsythia being a cure for the virus, and his 

critiques about the science reported and vaccine developed by the movie’s scientists. Thus, 

source credibility applies to individual characters within a narrative as well as the genre of 

narrative. Creators may feel more free to assign FiSci dialogue to unreliable characters, if they are 

concerned about audiences retaining misinformation.

As for sounds, objects in movies/shows often do not reflect the sound they really do make.

As a person with a background in astrophysics, the sound-based FiSci I am quickest to spot is 

sound traveling through the near-vacuum of space (Whittington, 2007). But there are more 

down-to-Earth examples, as well. Bald eagles, for example, are often dubbed over by sounds 

from the red-tailed hawk — one expert’s partner praised the DC-universe series Peacemaker 

(Gunn et al., 2022) for not doing this with the protagonist’s pet, Eagly (Libbey, 2022). Of course, 

any sounds made by entirely fictional creatures (e.g., aliens) would also be FiSci. And one might 

argue that any sound substitution, such as the work of Foley artists (e.g., the use of coconuts to 

mimic horse hooves), or other synthetic sounds could be considered fictional as well. Some have 

addressed the ethics of manipulating sound in documentaries (e.g., Murray, 2010; Collins, 2017), 

but a search of the literature did not reveal academic criticisms of fictional sounds in fiction 

film/TV.

35 Save a few nearby galaxies (the Large and Small Magellanic Clouds, M31, etc.), all of the lights in the night 
sky visible to the naked eye are in the Milky Way. As the universe expands, galaxies themselves do not. Their 
gravity is strong enough to keep them the same size. It is the space between them that grows ever greater.



30

2.2   How Narratives Affect Us
Despite the occasional claim that Hollywood narratives are “just harmless entertainment”36 (Dill-

Shackleford, 2016, p. 7), narrative formats have been shown to be an effective method of 

knowledge transfer (M. Morgan et al., 2017) — even when they have been given a label of 

“fiction” (M. Green & Brock, 2000). This may be because our brains’ cognitive pathway for 

narrative is more efficient than those dedicated to expository or argumentative methods (Bruner, 

1986).37 While some science communicators have used this to their advantage (e.g., 

Entertainment-Education; Chapter 1.3), the existence of fictional information endemic to 

fictional entertainment means that there is a chance for at least some audience members to exit a 

narrative (Hollywood or otherwise) absorbing and incorporating that fiction into their memories 

and mental schema. Participants in a study by Dahlstrom (2010) judged facts in a narrative to be 

more truthful than facts that weren’t. Rapp (2008) demonstrated that participants spent less time 

processing incorrect statements when they were embedded in more suspenseful (i.e., more 

engaging) stories. In other words, we may be more likely to believe misinformation when it’s 

presented as part of an engaging narrative.

Creators may be aware of at least some of the effects their stories may have on audiences, 

and therefore consider these factors when choosing whether or not to use FiSci in their 

narratives. This section opens with a discussion of realism, and especially how narratives (and by 

extension, FiSci) may be perceived as realistic even when audiences know they are fictional. I 

then discuss the sense of transportation (and other forms of engagement) audiences can experience 

while consuming a story. Each of these may play a role in affecting audience attitudes, beliefs, 

and/or behaviours after they leave the storyworld and return to reality. I acknowledge two 

processes by which a narrative’s misinformation (e.g., FiSci) may stick in our minds: knowledge 

neglect and the continued influence effect. It is important to note that much of the literature 

investigating these topics, and therefore cited in this section, explores the influences and 

experiences of audience in response to text-based narratives, as opposed to those presented in 

film/TV. 

Finally, I highlight Cultivation Theory as one of, if not the, most prominent theory used to 

explore film/TV media effects on audiences, and critique it in the context of the 2020s media 

landscape.

36 “In 1915 a case against censorship of movies was upheld [by the US Supreme Court] by the argument that 
movies were a commercial product, not a serious vehicle for thought, and hence to be denied First
Amendment protections. This decision stood for thirty-eight years” (Jarvie, 1987, p. 219).

37 In his book The Storytelling Animal, Gottschall (2013) notes that consuming stories (i.e., “fictional stimuli”) 
causes our mirror neurons to “rev up,” which “strengthens and refines the neural pathways that lead to skilful 
navigation of life’s problems” (p. 67). Stories are, evolutionarily advantageous to humans because they operate
as training programmes.
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2.2.1 Perceived realism
Hollywood creators may be disinclined from using FiSci in cases where it could be perceived as 

too unrealistic. Indeed, being fictional, FiSci is inherently unrealistic. However, within the context

of a fictional narrative, audiences may not register is as such. In some cases, this may simply be 

due to ignorance. Certain members of the audience lack the knowledge necessary to identify FiSci

as fiction (e.g., the usefulness of urine as a jellyfish sting cure; Chapter 1.1). When prior 

knowledge exists, judgements of realism are made by comparison. But what about judging the 

realism of a creature for which you have no memory? What makes an image of a non-avian 

dinosaur, whose existence we know of only from fossil records, realistic? When 1993 audiences 

gawked in awe, along with the protagonists, at the brachiosaurs in Jurassic Park, what made them 

look real? Partially as a response to the advance in technology utilized in this film, Stephen Prince

introduced the concept of perceptual realism. At the time, contemporary film theorists “focus[ed] 

on either the cinema's capability to photographically copy physical reality or to stylistically 

transcend that reality” (Prince, 1996, p. 31). Yet, film was entering an age where it could 

seamlessly incorporate so-called “realistic” additions crafted from thin air. The dinosaurs in 

Jurassic Park — both puppet and computer-generated — seemed real in part because their gaits 

were based on those of extant animal species, including elephants, rhinoceroses, komodo 

dragons, and ostriches (Prince, 1996). Audiences had some knowledge of how these real animals 

move, and applied that knowledge to the creatures pulled from the minds of educated, and 

dedicated, guessers.

In more modern movies, actors may play alien or other non-human characters. They are 

filmed acting beside their colleagues, and a computer generated (CG) character is crafted around 

their body movements — from Andy Serkis as Gollum in The Lord of the Rings franchise (P. 

Jackson, 2001–2003; 2012), to Andy Serkis in the Planet of the Apes franchise (Wyatt, 2011; M. 

Reeves, 2014; 2017), to Josh Brolin as Thanos in the Marvel Cinematic Universe38 (Gunn, 2014; 

Russo & Russo, 2018; 2019). As technology advances, CG characters may appear more realistic 

relative to their older counterparts, but still be obviously unreal relative to the real world. Thus, 

Prince argues rather than asking if a film is realistic, we should ask what allows a viewer to take 

what is represented in the film and connect it to elements in the real world. Does the brain 

automatically accept what is perceived on screen to be real, opening up the opportunity to believe

FiSci? Or must it expend more energy and effort to constantly classify images as realistic or 

unrealistic?

The Spinozan processor model asserts that people must first accept any statement as true in 

order to comprehend it (Gilbert, 1991). The brain encodes all new information as “true,” but can 

38 Andy Serkis also appears in the MCU, but as a human. He does get a CGI arm in his second appearance, 
which acts as a sonic weapon.
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later re-tag it as “false” through additional cognitive effort. According to this model, when 

information fails to get tagged as false people mistake it as true. However, it ignores different 

delivery vehicles for information, such as stories (Strange, 2002). B. Reeves and Nass (1996) 

extend the Spinozan model to narrative: audiences initially accept a story as realistic, then will 

determine if it actually is unrealistic if they have enough available cognitive resources. The 

plausibility of the narrative, or elements within a narrative, appears to influence the effect. Across

two studies, Vorms et al. (2022) gave completely novel statements to 221 participants, who — in-

between distractor tasks — were either informed of their veracity (as true or false)39 or not (blank). 

Following this instruction phase of the experiment, they rated each statement’s plausibility, as 

well as whether or not it was true, false, or no information had been provided. As there were also

new filler words, a fourth option was not seen. Vorms et al. found that participants were more 

likely to classify implausible statements they had just learned were true as false than false 

statements as true. This asymmetry suggests that the default tag for implausible information is 

“false,” not — as the Spinozan model would argue — “true.” It’s worth noting that their results 

may have been skewed by an admitted inability to craft “extremely plausible statements” while 

maintaining the same novelty as their implausible statements (p. 4). 

While a truth-bias continues to be observed (see, e.g., Brashier & Marsh, 2019; cf. 

Nadarevic & Erdfelder, 2019), reviews such as Shapiro and Kim (2012) conclude that studies are 

mixed at best, so we cannot assume that realism is the default perception. Shapiro and Kim 

propose an alternative cue processing model wherein the realism (or lack of realism) is judged 

according to the “availability of mental resources…while processing the story” (p. 94). In other 

words, factors like plausibility — which may be hinted at by a film or show’s genre — and 

attention may influence whether or not a piece of FiSci is initially accepted as fact. Although, just 

because a viewer perceives a piece of FiSci as realistic, that doesn’t mean they also perceive it as 

credible (Busselle & Bilandzic, 2012).

Various studies have attempted to categorise the ways audiences perceive realism in stories.

Potter (1988) proposed a difference between semantic realism and syntactic realism — judging themes

and behaviours differently from how the content looks. Screenwriter James McGuinness 

distinguished veritable from dramatic truth, the latter being truth filtered through the medium of 

film — a more entertaining version of truth (Frank, 2003). Hazlett and Uidhir (2011) propose the

concept of false export. A film can be called unrealistic when it “invites consumers to believe” a 

false statement, not merely when it depicts something that is unlikely to happen or takes place 

within a different genre than you might originally assign it (p. 38). 

39 They noted that one of the statements in the first study they had crafted to be false, based on a similar true 
statement, turned out to be true. This was corrected in Study 2, along with replacing facts that were no longer 
true/false in the intervening time.
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A. Hall (2003) conducted focus groups of undergraduate students (n = 47)40 and 

constructed six conceptualizations of realism in narratives (Table 2.2). Plausibility was referenced the 

most. Hall concludes that content from certain genres may be unrealistic by some metrics, but 

realistic by others. A SciFi narrative filled with spaceships capable of exceeding the speed of light,

teleportation technology, and artificially-intelligent androids may still be judged as realistic if an 

audience member can connect with the characters, if the narrative establishes clear rules for how 

its FiSci technology works (and does not break them), or if the CGI is so detailed it feels like they

could be real in some hypothetical future. Hall also notes the iterative nature of factuality — what 

we perceive as real may in fact be a part of a feedback loop with the very content we are 

attempting to evaluate. As Frank (2003) puts it, “Dinosaurs that appear now in television or the 

movies do not necessarily have to look like the real creatures did 60 million years ago, but they do

have to resemble the ones from Jurassic Park” (p. 467). Indeed, attempts to depict dinosaurs more

in line with modern hypotheses may seem unrealistic to audiences trained on older depictions. 

This is why the word perceived is important — audiences might think something is factual because 

it matches prior knowledge/expectations, but it’s actually inaccurate. Creators may therefore 

choose to keep using FiSci if the accurate version is inconsistent with other fictional 

representations from their audiences’ past media experiences.

Hall also identifies the subjectivity of evaluating realism — for some audience members, 

Table 2.2 

A. Hall’s (2003) Means of Evaluating Realism 

Concept Question

plausibility Is it possible for something to occur?

typicality Is it not just possible, but likely to occur?

factuality Does it accurately portray a specific event or person?
(For the purposes of my thesis, I extend Hall’s discussion of historical accuracy
and reality television to include science.)

emotional 
involvement

Does the viewer “feel the characters’ emotions,” or react emotionally as if the 
character were a real person (p. 635)?

narrative 
consistency

In implausible, atypical, and/or non-factual narratives, does the narrative craft 
an internally consistent story world which adheres to its own established rules?

perceptual 
persuasiveness

Does the narrative craft “a compelling visual illusion,” irrespective of whether 
the visuals actually match real-world equivalents (p. 637)? (Dinosaurs go here.)

40 Seven focus groups, recruited from introductory communication classes at a U.S. state university. 
Participants were predominantly female (70%), white (77%), and between the ages of 18 and 25 (85%).
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emotional involvement may compensate for implausibility, but others may require plausibility in order 

to connect to characters emotionally. Even for a single person, priorities may swap in different 

contexts. If you’re watching something for education/instruction rather than entertainment, 

you’re more likely to view the content as more realistic (Rubin, 1981). Standards may also vary by

culture (Van den Bulck, 2012). Similarly, the standards of individual creators and consultants may

vary — one who places a greater emphasis on consistency may be more inclined to feature FiSci 

than one striving for plausibility. In his discussion on television series that feature forensic 

science (a.k.a. crime procedurals), Kirby (2013) highlights how creators justify the use of highly 

improbable representations — such as state-of-the-art equipment in a lab that probably doesn’t 

have the money to afford such things — because they are still possible. As Hall would describe it, 

they value mere plausibility over typicality. Kirby calls this a fictional conceit, “an assumption...that 

allows events that are improbable in the real world to occur regularly in a fictional world” (p. 96).

Busselle and Greenberg (2000) identified at least ten dimensions of realism across the 

literature, noting “different labels are used to refer to conceptually indistinguishable constructs, 

and conceptually different constructs are referred to with the same labels” (p. 250). They also 

note previous studies evaluated realism at different hierarchies, from a single episode, to a single 

genre, to television as an entire medium, which can complicate direct comparison. They construct

six categories of perceived realism as well (Table 2.3), though only a few directly align with Hall’s.

Table 2.3 

Busselle & Greenberg’s (2000) Dimensions of Realism in Television

Dimension Definition

magic window41 The extent to which television allows one to observe ongoing life in another 
place or inside the set itself.

social realism The extent to which television content, whether real or fictional, is similar to
life in the real world.

plausibility The extent to which something observed on TV could exist in the real 
world.

probability The likelihood of something observed on TV existing in the real world or 
the frequency with which it occurs.

identity The extent to which viewers incorporate television content into their real 
lives or involve themselves with content elements.

utility How much information or events observed on television are useful to the 
viewer in real life.

Note. All definitions quoted from p. 257

41  The term magic window originated with observing children who had not yet grown to understand what they
saw on television was fictional, that actors were not playing characters, etc. (Busselle & Greenberg, 2000).
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Perceiving a narrative as realistic — both relative to the real world and within the 

storyworld — has been shown to positively affect narrative experience, and enjoyment, indirectly 

(Bilandzic & Busselle, 2011). More recent focus groups suggest that scientific accuracy can have 

an influence on the enjoyment of fictional entertainment film/TV (Li, 2016; J. Green, 2017). The 

label FiSci intentionally casts a wide net, so it is reasonable to propose that some FiSci, in some 

narrative contexts, could reduce enjoyment. This leads me into the next subsection in my 

discussion on narrative — how audiences engage with, and even get sucked into, a narrative, and 

what consequences that has in terms of FiSci.

2.2.2 Getting lost in a narrative
Is an average adult human capable of separating fantasy from reality? Concerns that the answer is

“no” are both incredibly recent (e.g., Babaii & Asadnia, 2021) and ancient (e.g., Plato; Martin 

Kaplan & Dahlstrom, 2017). Such assertions may be paired with observations that individuals 

often overestimate how resistant they are to misinformation presented within stories (e.g., 

Salovich & Rapp, 2021). M. Green and Brock (2000) suggest an explicit “fiction” label has little 

impact on perceived truthfulness — as long as the information seems reasonable, it bears the 

same impact on the reader as the same information in a factual source. Even explicitly warning 

people they’re about to consume fictional stories that may contain errors will not prevent them 

from reproducing misinformation (Marsh & Fazio, 2006). Similar effects have been demonstrated

in non-narrative sources (e.g., Jalbert et al., 2020).42 For further discussion of misinformation and 

memory, see Section 2.2.3.

Decreased ability to distinguish fact from fiction within the context of a narrative may 

come down to some type of immersion into the storyworld. As a concept, this goes back to at 

least the early 19th Century with the phrase “willing suspension of disbelief” — usually attributed

to Coleridge’s Biographia Literaria published in 1817 (Shapiro & Kim, 2012). However, there are 

several modern terms which tend to describe similar, if not overlapping or synonymous effects. 

Bilandzic and Busselle (2017) highlight how many of them — getting lost, immersed, absorbed, or 

entranced (etc.) in or by a story suggests the audience is passive, as opposed to actively engaging 

with it. They classify transportation, narrative engagement, and story world absorption as terms which — 

across the literature — “directly and explicitly describe the experience that one has when reading 

or watching a narrative” (p. 13).43

Bilandzic and Busselle prefer engagement (see also Busselle & Bilandzic, 2008), in part 

because it makes more sense to measure different levels of it — whereas the others are seen 

42 However, explicit warnings may reduce the amount of misinformation replicated.
43 Realism and enjoyment are acknowledged as correlating with these “core narrative experiences,” while the 
terms flow, identity, and presence overlap with them (p. 13).
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more as binary states. You’re either transported or you’re not. In their 2011 study, 162 

undergraduates (55% female, ages [18, 56]) each watched full versions of a Crime Thriller, a 

Romantic Comedy, and a SciFi film. Thus, this study stands out as an example in the literature 

where participants watched narratives, as opposed to read them (cf., research on engagement in A. 

Jacobs & Lüdtke, 2017; Kuijpers et al., 2017; Kuiken & Douglas, 2017). Bilandzic and Busselle 

(2011) found that enjoyment was positively correlated with slightly different measures depending 

on genre — transportation and immersion for the Crime film, but these as well as character 

identification for the RomCom and SciFi films. While they note this may be because the selected 

“crime film was based more on plot than characters” (p. 46), the sample size of three films is 

insufficient to generalise about genre’s influence on these different engagement measures.

Transportation, originating from M. Green and Brock (2000), refers to “a convergent process

where all of the person’s mental systems and capacities become focused on the events occurring 

in the narrative” (M. Green & Brock, 2002, p. 324). While within a sufficiently transportative 

narrative, audiences may accept reality — including basic facts about science — as presented by 

the storyworld, and “lose access” to reality as presented in the real world (M. Green & Brock, 

2000, p. 702). Degree of transportation may vary from individual to individual, and vary on the 

quality of the narrative consumed, but it has been shown to positively correlate with perceptions 

of realism (Fitzgerald & Green, 2017; cf. Dixon & Bortolussi, 2017).44 As such, implausible or 

inconsistent representations of science may lead to a loss of transportation — audience members 

being taken out of the story. Conversely, in some cases, when people are more familiar with an 

inaccurate version of science, an accurate depiction may do so. Creators who desire some level of 

accuracy may find themselves at odds with audiences who could respond negatively to real 

science or novel takes on traditional FiSci. Based on an online survey (n = 500) wherein 

participants described reactions to the last novel they had read, Dixon and Bortolussi (2017) 

found that transportation derived from emotional response (which in turn derived from realism 

and personal memories), “and not, as typically claimed, the other way around” (p. 209).

M. Green and Brock’s (2000) seminal study features a story where a girl was murdered by a 

psychiatric patient at a mall. Participants (n = 95) who scored above the median in transportation

had higher perceptions of violence, and there was a marginally significant effect on belief toward 

restricting freedoms of psychiatric patients. While this experiment could not demonstrate 

causality, a separate test demonstrated that prior belief about psychiatric patients and violence 

didn’t influence transportation. In a second experiment (n = 69), more highly-transported 

participants were less capable of marking statements that “rang false” (p. 711). This might suggest

that being transported into a narrative reduces the cognitive resources available to assess the 

44 In contrast, and speaking to telepresence instead of transportation, Neuendorf and Lieberman (2010) state 
that unreal worlds like those in Star Wars may still lead to narrative absorption through sheer visual spectacle.
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validity of the information inside it. However, Fazio, Dolan, et al., (2015b) suggest it may simply 

be because the more transported readers simply forget to actually perform the task. 

Fazio, Dolan, et al. (2015b) also demonstrate that transportation does not always correlate 

with how suggestible one is to reproducing misinformation. Their study differed from most by 

having participants (n = 66) listen to both a narrative and an unconnected list of statements, each 

containing misinformation. This is an important media format to investigate in relation to 

film/TV, as FiSci often appears in the form of dialogue — and outside the context of subtitles, 

audiences rarely read entire statements on-screen. Transportation, as predicted, was rated higher 

for the story than the list. While participants did reproduce misinformation in both scenarios, the 

story format was less suggestible for both true and false facts, so their results present an opposite 

finding to Green and Brock. Even within the story scenario, the authors found no relationship 

between transportation and suggestibility. In a second experiment, participants45 (n = 132) read 

slightly modified stories/lists, and found the same results with respect to suggestibility. 

Unfortunately, transportation was not measured to fully compare the results.

It is difficult to directly compare these contrasting studies, as the type of misinformation 

differed — while M. Green and Brock investigated general attitudes/beliefs toward people with 

mental illness based on the description of a character’s actions, Fazio, Dolan, et al. looked at 

explicitly stated facts. Fitzgerald and Green (2017) propose stories may work better at modifying 

beliefs when the information is implied, rather that outright stated. Even so, these studies are 

limited by a lack of follow-up in the long term (cf. Skurnik et al. [2005], who in a rare example, 

managed to bring participants back in after two weeks), and investigate the effect of a singular 

narrative experience. Audiences in the real world, of course, are constantly consuming fictional 

film/TV. It may be that frequent instances of transportation will make you more susceptible to 

film/TV portrayals of how the world works that, in turn, lead you to adopt misinformed beliefs 

(Bilandzic & Busselle, 2008).

2.2.3 Narrative, misinformation, and memory
Exploring the use and influence of misinformation, as well as disinformation, is currently of great 

importance — especially those science topics which are tied to political identity and policies, like 

climate change and the COVID-19 pandemic (e.g., Das & Ahmed, 2021; Guan et al., 2021). 

Indeed, narratives have been investigated as a way to counter misinformation (Ecker et al., 2020; 

Lazić & Žeželj, 2021). However, it is beyond the scope of this thesis to address misinformation 

and disinformation outside of Hollywood entertainment fiction. Still, some kinds of FiSci can be 

considered a form of misinformation. Some of this misinformation contradicts what audiences 

45 These 132 were a control group, compared against 114 participants who filled in missing letters of their 
texts as they read.
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know, some reinforces misinformation they’ve already been exposed to, and the rest is new — 

either completely novel or replacing knowledge that was long forgotten. Creators may see some 

kinds of FiSci as more problematic in terms of misinformation (e.g., FiSci relating to health), or 

be more permissive of FiSci about hypothetical or more abstract areas of science.

If you don’t have prior knowledge to compare a new piece of misinformation against, you 

may default to accept it as true, depending on such factors as plausibility (Vorms et al., 2022) and 

source credibility (Rapp et al., 2014). While some audiences may generally recognize science-

featuring Hollywood content as placing entertainment value over scientific accuracy (Funk et al., 

2017), Hollywood creators and marketing teams often like to share how they used science 

consultants to increase the accuracy of their movies. For example, Netflix’s Don’t Look Up offers 

a political satire twist on the space-based natural disaster flicks Deep Impact and Armageddon (Bay, 

1998). “Comet Consultant” Dr. Amy Mainzer was part of a greater press tour, providing 

interviews to Netflix (A. Cohen, 2022) and other online media outlets, discussing the film and her

role within it (e.g., Eicher, 2021; Kaye, 2021; The Mary Sue, 2021). Such advertisement may 

increase the perceived credibility of a given movie. Prior to Moonfall’s release in February 2022, a 

short video posted on the film’s Twitter account featured director Roland Emmerich mentioning 

that his team communicated with NASA, and brought an astronaut to set, in an attempt to infuse

the film’s implausible premise with some kernel of real science (Moonfall, 2022). However, the 

premise that the Moon was constructed as an ark (powered by energy from a white dwarf) to 

save humanity from a malevolent artificial intelligence may instead make more realistic elements 

(such as the discussion of Roche lobes46) seem less credible. Nonetheless, the FiSci may also help 

transform uninterested audience members into interested ones (Longnecker, in press) — those 

who are made curious may investigate the truth via online posts or videos discussing the science 

of Moonfall (e.g., Taylor-Foster, 2022), which could mitigate the adoption of misinformation 

(Donovan & Rapp, 2020).

Source credibility may suggest we’re capable of forgetting misinformation learned from 

Hollywood content — or, at least, stop ourselves from accessing it instead of the real version. 

However, over time, our brain can forget where we learned pieces of (mis)information. In two 

experiments by Henkel and Mattson (2011), undergraduates aged [18, 22] were exposed to trivia 

statements from two sources — one of which they were told was reliable, and the other 

unreliable (meaning it could theoretically provide both accurate and inaccurate information, or 

either/or). After either two (n = 44) or four (n = 29) weeks, participants rated the perceived 

truthfulness of both new statements and those they had previously been exposed to. Past 

exposure correlated with greater perceptions of truthfulness (i.e., a demonstration of the Illusory 

46 When two massive bodies get close enough, the gravitational force between them is so strong they actually 
start to break up (Taylor-Foster, 2022).
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Truth Effect; Hasher et al., 1977; Lewandowsky et al., 2020), but these ratings did not depend on 

the sources’ reliabilities. The majority of participants also could not accurately identify what 

information came from which source, and could not remember which source provided the 

reliable or unreliable information. They argue this demonstrates information is transferred from 

episodic memory to semantic memory over time, which strips it of the cue clarifying its source. 

The Illusory Truth Effect has also been investigated in the context of narratives (e.g., 

DiFonzo et al., 2016), though generally in plausible, real-world scenarios. Hinze et al., (2014, n = 

32 and n = 36) found that implausible misinformation (e.g., that the Moon is the brightest star in 

the night sky) was reproduced less often than plausible misinformation (e.g., that the North Star 

is the brightest star in the night sky). Meanwhile, Fazio et al. (2019) calculate that, in the aggregate

(n = 503),47 the Illusory Truth Effect was less likely to manifest for both highly implausible and 

highly plausible false statements, compared to false statements with more middling plausibility. 

However, for all plausibility ratings, greater repetition produced a greater Illusory Truth Effect. 

Indeed, repetition has been shown to increase the effect even when participants are originally 

aware a “fact” is false (Fazio, 2020). 

Thus, if we retain a piece of (mis)information we learn from a fictional movie, within a 

month we may remember the statement, but not where we learned it from. But because we know

we’ve heard it before, we’re more inclined to believe it’s true — even if it’s a tad unbelievable 

otherwise. If movies and shows continue to misrepresent the same piece of science over and over

again, they may be unintentionally teaching their audiences FiSci. Assuming these audiences do 

not have an alternate source for learning about science/technology topics, the most easily 

accessible memories will be those of FiSci, and those that they will more readily turn to to 

construct their beliefs and attitudes toward science.

What about the specific instances when we’re exposed to FiSci, or other misinformation, 

which directly contradicts our prior knowledge? Even then, narratives can induce Knowledge Neglect

— a phenomenon wherein a person has a piece of knowledge stored in their memory, but upon 

exposure to a contradiction of that knowledge are unable to access that memory and instead 

respond with the contradiction (Fazio et al., 2013). Marsh et al. (2003; n = 84 across two studies) 

created nine fictional short stories, each incorporating “general knowledge” facts (from Nelson &

Narens, 1980), and inaccurate versions of each. Participants were more likely to replicate 

misinformation even after a single reading, for both “easy” and “hard” questions.48 The total 

47 They did not analyse results on an individual level, and note that “there is individual variation and some 
participants rated the very implausible statements as true and/or the very plausible statements as false. Thus, 
the pattern may alter when examining statements that are very implausible to very plausible to a given 
participant…Future studies should measure participants’ individual beliefs in each statement at baseline to
ensure that the results hold within a single participant” (Fazio et al., 2019, p. 1710).

48 meaning either >70% or <15% of students in Nelson and Narens’s original study answered them correctly
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number of correct answers was below baseline, which implied some participants changed some 

of their answers to align with the misinformation presented to them. Participants also claimed 

that the misinformation they read was actually part of their prior knowledge, a result aligning with

those of Begg et al. (1996). However, misinformation was only reproduced seven days later if 

they had also been tested on the first day. In contrast, Appel and Richter (2007; n = 81) found 

that the amount of misinformation produced by participants increased after a two-week delay, 

and the amount of certainty in their responses increased back to baseline. In other words, the 

misinformation became “integrated into real-world knowledge” (p. 113).

New misinformation doesn’t overwrite an older memory, but can override it. But how does

this happen? The results of Fazio, Brashier, et al. (2015a) support the fluency-conditional model of 

illusory truth, which suggests our brains prefer to use newer (despite potentially contradicting 

older) information because it’s easier to process — that is, more fluent. Fluency often correlates 

with truth, and we eventually learn and adopt this association as a mental heuristic (Unkelbach, 

2007). An alternate model is the knowledge-conditional model, where searching memory comes first, 

and newer information is only applied if there isn’t any prior knowledge to be found. Fazio, 

Brashier, et al. acknowledge that humans may defer to either model depending on the specific 

situation they find themselves in. 

Unteaching FiSci is easier said than done. Misinformation persists even after a correction 

has been presented, an effect known as the Continued Influence Effect (Lewandowsky et al., 2020). 

While the term originates with H. Johnson and Seifert (1994), they and other subsequent authors 

employ an experiment adapted from Wilkes and Leatherbarrow (1988), which features a 

chronological series of sentence-long reports providing updates about a fictional warehouse fire. 

For non-control subjects, the apparent source of the fire is corrected at some point. When later 

questioned about the fire, participants tend to place blame on the initial culprit, even if they could

recall a correction had been issued. Indeed, a 2019 meta-analysis of 32 studies (N = 6527)49 

demonstrated that on average, corrections do not eliminate the Continued Influence Effect 

(Walter & Tukachinsky, 2019). However, Sangalang et al. (2019) observed that emotional 

narratives may have a greater effect in correcting misinformed attitudes and beliefs.

Johnson and Seifert (1994) also showed that a correction which directly called out the 

inaccuracy was able reduce the Continued Influence Effect, and was most effective when it also 

presented a plausible alternative firestarter. They state that people are therefore more likely to 

hold onto misinformation “when it is the only material that affords causal structure to the 

account, and without it, one could not construct as good a representation of the event” (p. 1431).

49 They only considered “randomized experiments comparing between attitudes and beliefs of individuals 
who were exposed to corrected misinformation and those who were not exposed to misinformation in the first 
place” (p. 4), and thus note their results represent a best-case scenario for mitigating the Effect.
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Indeed, participants were more likely to reproduce the misinformation, or draw inferences based 

upon it, when it had a causal connection to the events described in the reports. Such may suggest 

that FiSci which is more crucial to the plot of a film/show has a greater opportunity of being 

remembered.

 For science educators interested in using Hollywood content to supplement their lessons 

(Esmail & Matthews-Roper, 2022), an explicit warning describing the Continued Influence Effect

and correcting upcoming misinformation — that is, it’s provided before exposure to the 

misinformation — may also help reduce the Effect (Ecker et al., 2010). Ecker et al. (2017) also 

found that “retractions” after the fact which explicitly repeated the misinformation were more 

effective at reducing the Effect than those which avoided repetition — proposing it’s because it 

helps the retraction stand out. Indeed, recent evidence for the notorious Familiarity Backfire Effect 

— that repeating the misinformation as part of a retraction prevents the correction from being 

taken up — is limited (Swire-Thompson, DeGutis, et al., 2020a) Of course, most fictional 

entertainment movies and shows containing FiSci are consumed without such commentary. 

2.2.4 Cultivation Theory
I cannot end my discussion of narrative effects on audiences — and therefore the possible 

factors creators consider when using FiSci — without addressing Cultivation Theory. It is one of 

the most cited theories amongst media effect articles (Potter & Riddle, 2007; Busselle & Van den 

Bulck, 2019), and arose from the late 1960s work of George Gerbner and collaborators who 

sought to explore what effects television violence might have on society (M. Morgan et al., 2017).

Television was selected over other forms of mass media due to the monopoly it held over 

Americans’ time (M. Morgan et al., 2014). The theory operates under the fundamental 

assumption that mass media’s primary function is not to change the status quo, but uphold it 

(Gerbner, 1987). Therefore, the messages it chooses to communicate reflect our beliefs about 

how the world works, and less frequent consumers of mass media are — partly through a greater 

amount of free time — exposed to a greater diversity of messages (M. Morgan et al., 2014). 

The first major publication on Cultivation Theory was Gerbner and Gross (1976), which 

found that heavier50 viewers of television were, on average, more fearful, more likely to believe 

the world was a violent place, and less likely to trust others. These conclusions stem from the 

utilization of heuristics (i.e., mental shortcuts) as described by Tversky and Kahneman (1973). 

Essentially, television provides repeated representations of a particular concept — be it violence, 

50 Gerbner (1987) defines heavy viewer as “the upper half of any distribution of amounts of viewing or 
correlations with amounts of viewing” (p. 112). M. Morgan et al. (2012) state that determining a 
light/medium/heavy viewer varies on a sample-by-sample basis, so that the data for a single study can be 
evenly split three ways based on the number of (self-reported) hours consumed.
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science, FiSci, etc. This repetition makes it more available (i.e., easier to access) for the mind to 

make inferences and decisions (Shrum, 2017). The heuristic process also makes a repeated 

representation the so-called “standard” against which comparisons are made. The more an 

individual watches television, the more they rely on the images that television provides. This 

model only accounts for the experiences of individuals — it cannot describe any global influences

caused by repeated exposure (Mastro & Tukachinsky, 2012). 

In 1987, Gerbner conducted a phone survey (n = 1631, representative sample) to explore 

cultivation effects with regard to science. Results showed that a greater exposure to science and 

technology on television cultivated less favourable views (e.g., ambivalence and anxiety) toward 

science. The study also displayed a mainstreaming effect, wherein television exposure overrides the 

influence that other factors (e.g., political ideology, socio-economic status) which would normally

inform opinions. A group of people with diverse backgrounds, but who were all heavy television 

viewers, will have more similar opinions to one another. Other studies have looked at specific 

scientific fields, like attitudes toward the environment (Novic & Sandman, 1974; Ostman & 

Parker, 1987; Shanahan et al., 1997; Besley & Shanahan, 2005; Bilandzic & Sukalla, 2019), but 

Cultivation Theory studies are much more frequently found in social science fields, for example 

studying television’s influence on perceptions of marginalized groups (Mastro & Tukachinsky, 

2012). Nisbet et al. (2002, n = 1882) found that adults who were more regular viewers of 

television held stronger reservations about science, and television watch-time was negatively 

correlated with knowledge of both scientific facts and science as a process (e.g., the scientific 

method). However, regular viewers also held stronger beliefs toward what science can promise. 

In contrast, after accounting for level of science knowledge, Dudo et al. (2011, n = 989) 

found no direct relationship between television use and negative attitudes toward science. 

However, it’s important to note that while the audiences surveyed were similar in age and gender 

demographics to Nisbet et al. (2002), Dudo et al. only used three Likert items to assess attitudes 

— two of which were directly connected to government, and could therefore be influenced by 

political leanings (Hartman et al., 2017). Nisbet et al. used eight items. A decade-gap between 

these surveys may also play a factor, as by the 2010s, the media landscape had evolved, including 

streaming video on demand (SVOD) services such as Netflix and Hulu. More recent studies are 

more focused on specific genres of television such as medical dramas (e.g., Chung, 2014; Tian & 

Yoo, 2020), and are therefore difficult to compare with this older research.

Importantly, Cultivation Theory doesn’t concern itself with breaking down television by 

type of content, like genre. This is one of the theory’s major criticisms, backed by studies that 

show viewers with specific genre preferences hold different views (e.g., Segrin & Nabi, 2002; 

Scharrer & Blackburn, 2018). Other criticisms of Cultivation theory include a lack of longitudinal 

evidence — there is little research actually exploring how television consumption when you were 
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younger may have an effect on your opinions later in life, whether or not your viewing habits 

have changed (M. Morgan et al., 2015). Bilandzic and Busselle (2012) note that most Cultivation 

research cannot prove an actual causal relationship between TV consumption and 

attitudes/beliefs. Studies are inconsistent with how they go about collecting information on 

amount of television exposure (Riddle, 2012). When measured, the effect sizes are small 

(Ewoldsen & Rhodes, 2012). Busselle and Van den Bulck (2019) observe use of the term 

cultivation in the literature as a catch-all for media effects. Modern research may cite Cultivation 

Theory in response to an observed effect without actually incorporating its original parameters 

and limitations (e.g., Simis et al.’s [2015] research on how Twitter users publicly comment on the 

portrayal of scientist characters in SciFi movies).

These limitations cannot be ignored if Cultivation Theory is to be used in a fractured 21st 

Century media landscape — filled not just with niche cable channels and streaming platforms, 

but video hosting websites like YouTube and Twitch providing new kinds of content (e.g., the 

ability to watch someone play a video game in real time).51 Online social media has provided a 

new form of mass media to propagate and cultivate attitudes and beliefs, with different 

demographics hanging out in different media bubbles. And with multiple screens at our disposal, 

research must incorporate the potential for divided attention. Our eyes and ears are regularly not 

glued to the TV (or computer) screen when consuming Hollywood content. 

Other models can help to explain what else may influence the cultivation of certain 

attitudes/beliefs toward science. Brossard and Dudo (2012) used the OSOR [Orientation-

Stimulus-Orientation-Response] framework developed by Markus and Zajonc (1985) to conclude

that — in addition to watching pro-science entertainment television — both Ideology 

(liberal/conservative) and Religiosity influence trust in and attitude toward science. Greenberg 

(1988) proposed the Drench Hypothesis as a direct contrast to Cultivation Theory, which he 

claimed “demeans the capacity of individual viewers to notice differences, in real-life or in the 

media, and it deprecates the television industry’s ability to provide differing role portrayals” (p. 

98). Instead of small but frequent drips of exposure culminating in cultivation, a single massive 

“drench” can produce similar effects. The hypothesis also states that individuals, being 

individuals, will have different responses to the same stimuli — better connecting with certain 

characters, certain portrayals, certain events — that will make some more/less memorable and 

more/less affective (Greenberg, 1988).

51 Future research could investigate how creators who produce content for video platforms such as YouTube 
and Twitch approach FiSci, and how their approaches differ from film and television on SVOD platforms like 
Netflix.



44

Like Cultivation Theory, the Drench Hypothesis is not often used to explore perceptions 

of science topics (e.g., perceptions of violence [Hetsroni, 2007], romance [Erickson et al., 2018]). 

However, Bahk (2001) explored perceptions of health after showing a shortened version of the 

film Outbreak (Petersen, 1995).52 Compared to participants who were not shown the film (n = 

74), viewers (n = 58) reported having less control over their own health and a stronger sense that 

health outcomes are due to chance. However, there was no significant difference in the perceived

threat to general health, or in how much control health providers had. Bahk also found that men 

who more strongly identified with a male lead character who died from viral infection had weaker

perceived self-control, but also weaker perception that health outcomes are due to chance. This 

potentially contradictory result was attributed to viewers interpreting his fate as being due to 

“lack of caution” rather than “chance factors” (p. 200). Of course, one major piece of research is 

missing, in that Bahk does no follow-up with the individuals who watched the film to see if their 

perceptions were permanently shifted, or returned to a previous state.

2.3 Thesis Aims
When it comes to misinformation (FiSci or otherwise) in film/TV, research tends to focus on the

impact it has on viewers, as opposed to the people actually creating the content. References I 

have cited throughout Chapters 1 and 2 explore how Hollywood films and shows, and narratives 

more generally, may impact viewer attitudes, beliefs, and/or intended behaviours — both in 

terms of FiSci and factual science. Effects of Hollywood misinformation have also been explored

in the context of Historical Fiction films (e.g., A. Butler et al., 2009), and criticisms that such 

films are not historically accurate have themselves been critiqued (Bartel, 2012). 

In particular, J. Green’s (2017) doctoral thesis explores audience responses to self-identified

unrealistic science in narrative fiction — what makes a representation unrealistic, when is it 

acceptable, and when and how is it worth discussing with others? For example, Green found that

audience focus groups considered unrealistic science more acceptable when it was tangential to a 

narrative’s plot, and that it was less acceptable when it could “potentially give rise to damaging 

real world effects” (p. 143) or when it was perceived as something easily fact-checked. However, 

it is worth noting that any focus on film/TV in Green’s research comes from specific examples 

brought up by focus group participants and follow up interviews; his thesis was concerned with 

narrative fiction in general. My research differs from most previous studies in that I focus solely 

on Hollywood entertainment narratives, and I explore the attitudes, beliefs, and behaviours of 

those individuals who are actually responsible for producing the representations of science that 

audiences see and hear on-screen. Of course, I recognize that creators and consultants are often 

52 Participants saw a version of the film that had been edited down to 75 minutes, removing “some insignificant
scenes” (Bahk, 2001, p. 194).
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members of the audience, themselves — if not the content they create, the content created by 

their colleagues. Their experiences as audience members may impact their decision-making 

processes regarding their own work.

A few researchers have explored the aims and experiences of science consultants and their 

relationship to Hollywood creators — Kirby’s (2011) book Lab Coats in Hollywood: Science, 

Scientists, and Cinema may be the most well-known, though it focuses almost exclusively on film, 

not television.53 As such, there is a lack of exploration of science as represented in content like 

medical and forensic procedurals. However, Kirby (2013) has also explored the roles that 

representations of forensic science have served within forensic procedurals, according to writer 

and producer interviews.54 Kirby (2011) argues, in particular, that the notion of scientific veracity 

(rather, whether or not a particular representation can be considered “accurate”) is flexible in the 

context of Hollywood fiction. More recently, Khitrov (2020a) conducted fieldwork and 

interviews of both Hollywood creators and consultants — however, this was across social and 

political fields — and instead of consultants he identifies four groups of expertise providers, 

including the state and social movements. His doctoral thesis (2020b) questions why creators 

seek these experts out, why experts want to consult, and how they unite to produce content. 

Expertise, for Khitrov, is explored as a form of capital. Ultimately, this research focuses on 

consultant and creator desires to infuse accurate science into fictional entertainment. I choose, 

instead, to approach from the position of FiSci.

In his chapter “Cinematic Science,” Kirby (2008) called for researchers to “uncover exactly 

how, and why, filmmakers produce filmic images of science. How do scriptwriters approach 

science? What role does science play in storytelling?…What does ‘scientific accuracy’ mean in the

context of fictional films?” (p. 51). This call remains in the 2021 edition of this chapter.55 I wish 

to do my part in answering Kirby’s questions by focusing on the use of FiSci. My research aims 

are as follows: to explore Hollywood creator and science consultant perceptions of FiSci and its 

use within Hollywood (Chapter 4), to identify the factors that creators and consultants consider 

53 Kirby (2011) notes that he chose to focus on film — or rather “cinema” — as opposed to television due to its 
unique “immersive environment,” claiming “its perceptually realistic images and linear narrative structures 
contextualizes science in a manner that can establish our primary cultural meanings of science more than any 
other media." (p. 39) Writing this thesis a decade after Lab Coats in Hollywood was released, I argue that the 
rise of the so-called “Golden Age of Television,” increased budgets for genre television, and audiences
increasingly streaming both movies and series from their homes demands a re-evaluation of Kirby’s statement.

54 Creator interviews were also used by Turow (2010) to explore the history of medical television series, 
including a “ramp up [of] the verisimiltude of surgical and emergency procedures” after ER came onto the
scene (p. 348).

55Now titled “Science and Technology in Film: Themes and Representations” and co-authored by Ockert. The 
quote is on p. 91.
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when deciding to use FiSci in Hollywood stories (Chapters 5 and 6), and to answer why certain 

kinds of FiSci — despite being known as such — perpetuate across time and genre (Chapter 7).
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Chapter 3: Methodology and Methods
The Doctor: Why did they call him Spider-Man? Don't they like him?

Grant: He was bitten by a radioactive spider, and guess what happened?

The Doctor: Radiation poisoning, I should think.

Grant: No, he got special powers.

The Doctor: What, vomiting, hair loss and death?

Doctor Who, “The Return of Doctor Mysterio” (Moffat & Bazalgette, 2016)

Exploring Hollywood creator and consultant perspectives on and use of fictional representations 

of science within fictional narratives — a.k.a. FiSci — is best performed using qualitative research

methods and corresponding methodologies. To achieve my research aims, I conducted a series of

45 semi-structured interviews (n = 46, completed October–December 2020). This chapter 

presents the paradigms behind and design of my research, including an overview of the data 

collection and thematic analysis process. A diagram of the themes I constructed and discuss in 

Chapters 4 through 7 is found at the end of the chapter.

3.1 Methodology

3.1.1 Worldview 
In general, research design derives from its researcher adopting a particular worldview, which can

be defined as “a basic set of beliefs that guide action” (Guba, 1990, p. 17) or “a general 

philosophical orientation about the world and the nature of research that a researcher brings to a 

study” (Creswell, 2014, p. 6). Ontologically, this requires deciding whether or not there is a reality

(a fundamental Truth with a capital “T”) that exists beyond human perception and action — as 

Braun and Clarke (2013) discuss, this includes the process of research itself. Epistemologically, 

does the research discover or create reality, and what knowledge is considered valid? Here I 

adopt a pragmatic approach through which I can acknowledge both an external and multiple 

realities in separate contexts (Creswell, 2014).

To establish the concept of FiSci, I require an external truth that determines whether or 

not a representation is inaccurate with respect to society’s current understanding of science. 

However, this understanding itself is not objective Truth. It is mediated by both imperfect 

measurement systems and by the methods and cultural factors that humans use to interpret (and 

then go on to communicate) that imperfectly gathered knowledge. As such, a piece of FiSci may 

one day be re-judged as “accurate” — or an accurate piece of science may later become FiSci —
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as humanity’s knowledge of how the universe works evolves over time. 

As there is ultimately an external reality scientists are gathering knowledge to understand, 

generally under the philosophy of positivism, the worldview I adopt for this portion of my 

research aligns with post-positivism — in particular, critical realism, which presupposes “an 

objective reality which exists independently of our thoughts” while maintaining “that all 

description of that reality is mediated through the filters of language, meaning-making and social 

context” (Birks & Mills, 2015, p. 51). Notably, as opposed to positivism and constructivism, 

critical realism does not collapse ontology and epistemology (Joseph, 2014).56 

Critical realism adopts a combination of “ontological realism, epistemic relativism, and 

judgmental rationalism” (Joseph, 2014, para. 15). In other words, there is an external reality, and 

we have no way of knowing how well our collective knowledge reflects it, but it is reasonable to 

value some interpretations of that reality more than others. This is the lens through which I 

perceive the concept of FiSci. Some experts may disagree in the degree to which a particular 

representation of science in a film or a show does not reflect reality, and it is impossible to know 

who is ultimately correct, but one expert’s arguments behind their evaluation may be judged 

more “correct” than another expert (or may not, depending on the science at hand).

However, the conceptualisation of FiSci is separate to the more constructivist data 

collection and analysis portion of my research, which involves collaborative meaning making and 

the relativist57 perspective that there is no one Truth about FiSci and when it is, or is not, 

appropriate to use. Different creators will not only have different standards for whether or not 

they want to adhere to truth (as scientific society post-positively defines it), but each will have 

constructed their own definition of what is true based on their own experiences, including social 

influences (Savin-Baden & Major, 2013).

Under a constructivist worldview, “reality is constructed by those who experience it and 

thus research is a process of reconstructing that reality” (Birks, 2014, p. 20). However, I adopt a 

social component to constructivism for my research, recognising that creators’ and consultants’ 

responses — and my analysis of those responses — are influenced by “social relationships” (R. 

Young & Collin, 2004, p. 376). Some scholars distinguish social constructivism from social 

constructionism, where “the former focuses on meaning making and the constructing of the social

and psychological worlds through individual, cognitive processes, while the latter emphasizes that

the social and psychological worlds are made real (constructed) through social processes and 

56 The name “critical realism” itself comes in response to “the 'epistemic fallacy' that is reducing what we say is 
'real' or exists (ontological statements) to what we can know or understand about the 'real' (epistemological
statements)” (University of Warwick Education Studies, 2020, para. 3).

57 i.e., “reality is understood as ‘relative to a specific conceptual scheme, theoretical framework, paradigm,
form of life, society or culture” (Birks & Mills, 2015, p. 51).
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interaction” (R. Young & Collin, 2004, p. 375).58 Thus, it can be argued that the process in this 

PhD research requires both — the collection of the data is social constructionist, whereas the 

analysis following that collection is social constructivist (Cresswell, 2019).

This constructivist worldview allows me to acknowledge that a differently sampled 

population may produce a different result using the same analysis methods, and that the result is 

influenced by my background both as a scientist and as a science consultant — including how the

interviewees interacted with me as an individual, and in my interpretation of the interview data. A

summary diagram of my worldview can be found in Figure 3.1.

3.1.2 Personal stance
I possess a background in both STEM — specifically a Bachelor’s in astrophysics — and STEM 

education through my teaching experience at a private secondary school in the United States. For

several years, I maintained a Tumblr blog wherein I would discuss inaccurate science appearing in

1960s Marvel Comics, and my dissertation project for my Master’s in Science Communication 

involved a content analysis of Hollywood films for their representations of a selection of 

astronomy topics (J. L. Davis, 2016). While most of my paid work as a science communicator has

been to create nonfiction content (mostly scriptwriting, for both YouTube and television), I was 

contracted (unpaid) as a consultant for a Science Fiction television series which aired on network 

television in the United States for two seasons (M. Altman, 2019–2020). I have written Science 

Fiction and Fantasy narratives, with one such screenplay placing within the top ten percent of 

applications to The Academy’s prestigious Nicholl Fellowship. In other words, I am very 

Figure 3.1

My Worldview for This Thesis

58 Alternatively, per Raskin (2002), ‘‘One comes across so many varieties of constructivist psychology that even 
the experts seem befuddled. Terms like constructivism, constructionism, and constructive are employed so 
idiosyncratically and inconsistently that at times they seem to defy definition’’ (p. 2).
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invested in the representation of science in fictional film and television — both as someone who 

has communicated what existing media gets right or wrong, and as someone who has included 

FiSci in her own content.

This background aids my research journey by contributing to my theoretical sensitivity — my 

ability to identify and extract information from both the literature review as well as the interviews

I collected that are relevant to my research aims (Birks & Mills, 2015). It can also influence my 

“views about research context and participants” (Savin-Baden & Major, 2013, p. 70). Within a 

social constructionist worldview (Section 3.1.1), such “bias” is intrinsic to the product of the 

research — a researcher is a collaborator. However, this does not mean that the researcher 

should not think critically about how their experiences and attitudes/beliefs may influence their 

constructions (Dutta, 2014). In my case, this includes the very concept of FiSci, the data collected

from my research participants, and the interpretation of that data. Such reflexivity can be 

considered a “part of ‘quality control’ in qualitative research” (Braun & Clarke, 2013, p. 37). 

Bryant (2019) argues that qualitative researchers should acknowledge their position with respect 

to the research topic and allow for readers to “decide the extent to which these influence the 

process and outcome of the research” (p. 65).

Thus, I acknowledge that my background has resulted in a particular stance toward the 

concept of FiSci (that representations of science in fictional entertainment can be judged as such)

as well as my own beliefs toward Hollywood’s misrepresentation of science (that some FiSci can 

be used in specific contexts). Nevertheless, I have aimed for the results of this research to reflect 

my participants’ attitudes and views with limited influence from my own position. To achieve this

goal, I engaged in regular, conscious self-reflection and discussed my analysis process and results 

with other researchers at the Department of Science Communication at the University of Otago.

3.2 Methods
While my research considers Constructivist Grounded Theory (e.g., Charmaz, 2006)59 — which 

assumes the researcher, as the collector of the information, must be considered a co-constructor 

of the observed reality (Mills, 2014) — Reflexive Thematic Analysis (Braun & Clarke, 2006; 2013;

2022) was seen as a less restrictive research method, befitting the pragmatic worldview adopted 

for this research. Both methodologies, in particular, acknowledge the role of the researcher in the

data collection and analysis process. Rather than themes (or a theory) emerging from data, they 

are actively constructed by the researcher (Savin-Baden & Major, 2013). Braun and Clarke (2013) 

liken the researcher to a sculptor instead of an archaeologist.

59 Note that Grounded Theory has been called “A technique, a method, a methodology, a framework, a 
paradigm, or as a meta-theory of inductive research design” (Bryant, 2019, p. 38).
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The aim of this research puts it more in line with Reflexive Thematic Analysis than 

Grounded Theory, in that I seek to identify and relate themes without presenting a theory60 

concerning a core category61 (Strauss & Corbin, 1990). That being said, Birks and Mills (2015) state 

that “the importance of selecting a core category appears to have lessened, with a broader 

approach to describing how categories and their sub-categories integrate together to form an 

abstract grounded theory in a substantive area of enquiry” (p. 97). These methods may be more 

in line with what Braun and Clarke (2013) identify as GT-lite.

The rest of this section walks through the design and implementation of my research 

methods.

3.2.1 Interviews
In order to access a sufficiently large pool of Hollywood creators and consultants within an 

appropriate time and budget frame, online interviews (i.e., using the videoconferencing platform 

Zoom) were chosen as the method of data collection. Interviews are “a very good way of 

accessing people’s perceptions, meanings, definitions or situations and constructions of reality” 

(Punch, 2014, p. 144), and therefore align with my research aims. However, as with any data 

collection method involving other humans, the data may be influenced by such factors as “the 

accuracy of respondents’ memories, people’s response tendencies, dishonesty, self-deception and 

social desirability” (p. 152). Hence, I recognised the need to thoughtfully craft my interview 

questions and demonstrate appropriate interviewer behaviour. Despite the many negative effects 

that the COVID-19 pandemic wrought upon global society, it likely made creators more willing 

to be interviewed through a computer screen instead of in-person, and to be more comfortable 

with that format, due to the increased reliance on videoconferencing software in their 

professional and/or personal lives for months prior to my data collection period.

One-on-one interviews (or interviews of singular writing teams) were seen as preferable to 

online focus groups due to the time commitment and schedules of the participants. Even during 

the pandemic, Hollywood in general was continuing pre- and post- production, and some shows 

(e.g., the one for which I served as science consultant) were even filming. Time zones were also a 

consideration, with participants spanning six in total. Semi-structured interviews were selected for

a more open-ended structure while also allowing the data to be compared across participants 

(Savin-Baden & Major, 2013). The format also permitted me as interviewer to return to concepts 

— in particular, to ask the participant to critically reflect or elaborate — without interrupting the 

60 Birks and Mills (2015) define theory as “an explanatory scheme comprising a set of concepts related to each
other through logical patterns of connectivity” (p. 108).

61 Strauss and Corbin (1990) define the term core category as "the central phenomenon around which all the
other categories are related" (p.116).
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flow of the response and any significant tangents that the participant may have taken (Galletta, 

2013). 

Questions were crafted based on Charmaz’s intensive interviewing, which features an 

“emphasis on understanding the research participant’s perspective, meanings, and experience” 

and encourages “following up on unanticipated areas of inquiry” (Flick, 2018, p. 38). The 

structure of my interviews began more broadly, aiming to “move the participant into her or his 

story” — such as what kind of stories they like to tell, and what is their general relationship with 

science (Galletta, 2013, p. 49). I then sought to explore in more detail their perspectives and use 

of science/fictionalized science in both their own content and other Hollywood projects. A third 

phase of in-situ formulated questions allowed for follow-up and final thoughts. Preliminary 

questions were compiled and reviewed by other science communication researchers; upon 

receiving feedback, questions were edited and reduced in number to those found in the interview 

guide included in Appendix B. Questions for creators and consultants were tailored to each 

population with sufficient overlap of topics for comparison purposes. The guides included 

optional probing sub-questions to obtain more detail to a particular question if necessary and if it

fit the flow of the interview.

Note that participants began the interview knowing that my research was investigating the 

uses and representations of science in Hollywood film and television, but not that it was focused 

on fictional representations, specifically. This was done to avoid biasing both the creator sample 

(e.g., by failing to recruit creators who felt they would be judged for representing science poorly) 

and data (e.g., participants beginning the interview on the defensive about their use of FiSci). 

Before introducing the concept of FiSci during the interview, I asked each participant “What 

comes to mind when you hear the phrase fictional science?” After their response, I provided them 

my definition of FiSci. The interview then proceeded with questions about FiSci in Hollywood. 

In the event that participants were unwilling to engage with my definition (e.g., use a different 

term, including to distinguish between “inaccurate” and “speculative” science as distinct 

phenomena), I was required to analyse the data more thoroughly and decide whether or not their 

statements could be used alongside the other participants in the analysis. As such, bias based on 

my own interpretation of their statements may have been introduced into the results of this 

research. Additionally, knowing that I combined “inaccurate” and “speculative” science under the

umbrella term FiSci — rather than keeping them distinct concepts — may have biased 

participants to speak of such representations more similarly or more disparately than they 

otherwise might. For example, if a participant thought I wasn’t concerned enough about 

inaccurate representations because I associated them with speculative representations, they may 

be more inclined to highlight negative consequences of inaccurate representations or less inclined

to highlight negative consequences of speculative ones.
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Two pilot interviews using the creator guide were completed to test participant 

comprehension of the questions and general length of interview. The aim was 60 minutes,62 to 

balance sufficient depth with respect for participants’ busy schedules. Participants who were 

willing to speak for longer were free to do so. One pilot interviewee was employed as a writers’ 

assistant on a Hollywood television show but did not have any writing credits at the time of the 

interview; the other was employed in the New Zealand television industry. Only minor 

adjustments were necessary at the time, though over the course of the actual interviewing process

some questions/probes were modified in an iterative fashion based on patterns in responses. 

Braun and Clarke (2013) note that in qualitative research, the interview guide is allowed to 

“evolve across the entire data collection process if new issues arise” (p. 85).

3.2.2 Ethics approval
Ethics approval was granted on September 29, 2020 (reference number D20/298), with 

recruitment starting October 1. The approval letter can be found in Appendix C.

3.2.3 Interviewee selection and recruitment
Purposive sampling was used to ensure a sufficiently heterogeneous sample with respect to career

type (e.g., film vs. TV, role in production, genre participants typically work in). To increase 

response rate, emails requesting a creator’s or consultant’s participation were sent directly, or to 

the appropriate proxy (i.e., an agent or manager), instead of publishing a general advertisement 

looking for participants. Personal demographics were not considered, though future research may

attempt to dive deeper into the perspectives of minority populations compared to white men, 

who are overrepresented in Hollywood writing/directing positions (e.g., Wolf, 2021; Hunt & 

Ramón, 2021).63 Female representation for interviewed creators was 28.6%, and for consultants 

was 27.8%.

3.2.3.1 Hollywood creators
For the purposes of this research, the inclusion criteria required for a creator to be considered for

recruitment was to have at least one credit as a writer or director on a film which saw a wide 

62 “Generally, a semi-structured interview session, with a good set of ten to twelve semi-structured questions,
with intent to follow up, should last about an hour” (Savin-Baden & Major, 2013, p. 369).

63 According to UCLA’s 2020 Hollywood Diversity Report, “Women made up just 26% of film writers and just 
20.5% of directors. Combined, minority groups were slightly better represented as directors at 25.4%. Just 
25.9% of film writers in 2020 were people of color” (Wolf, 2021, para. 7). Television statistics for writers and 
directors vary depending on both position and platform. For example, in the 2019–2020 season, 90.2% of 
scripted TV show creators were white (75.9% male) for broadcast television, 79.4% white / 71% male for cable, 
and 85.3% white / 69.6% male for digital platforms. Episode writing credits were slightly more diverse: 73.6% 
white / 58.9% male in broadcast TV, 71.6% white / 57.3% male in cable, and 76.1% white / 58.0% male for 
digital (Hunt & Ramón, 2021).
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theatrical release in the United States, or a television series which first aired on network or basic 

cable in the United States, prior to the start of the data collection period (i.e., October 2020). 

Producers were allowed to participate, but were not actively recruited unless they also had a 

writing or directing credit. This limitation excluded creators who had exclusively seen their projects

released at festivals or other non-theatrical/television formats. This is not to say that these 

creators’ beliefs do not matter in the overall discussion of the use of science in Hollywood, but 

focus was placed on finding creators already behind wide-reaching, popular content — that is, 

the material (and representations of science) that mass audiences are consuming. 

It was important to include creators from both film and television because the production 

of each is different (e.g., allotted time, budget, as well as who holds the creative vision), and — 

while there is certainly some overlap — each medium remains relatively segregated. This was 

evidenced by there being only a few duplicate names across the initial film and TV lists I 

compiled. In more than one case, a creator used to work in one medium and then transferred to 

the other. Film writer and film director lists were compiled using the website Box Office Mojo to

identify fictional films with a first theatrical run domestic gross in excess of $100 million (USD; 

unadjusted for inflation) during the years 2000–2019. This revenue limitation was set as an 

arbitrary judgement of mass audience popularity, which does not necessarily correlate with quality

or enjoyment. Box office is an objective indicator of what content is being seen by audiences, 

though it cannot capture films which gained popularity in secondary markets. A total of 559 films

were included on this list.

A selection of science-based popular 21st Century television shows were purposefully 

selected to ensure a diversity of science represented across genre, format (i.e., 30-minute or 1-

hour; episodic or serialized storytelling), and distributor — with different channels potentially 

catering to different target audiences: 

 Science Fiction
 The Orville (1-hour comedy/drama, future, 3 seasons,64 FOX/Hulu)
 The Expanse (1-hour drama, future, 5 seasons,65 SYFY/Amazon Prime)
 The Flash (1-hour drama, modern day, 6 seasons,66 The CW)

 Forensic Science
 CSI: Crime Scene Investigation (1-hour drama, 15 seasons, CBS)
 Bones (1-hour drama, 12 seasons, FOX)

64 3rd season production was halted in March 2020 and resumed during the interview period (Trekmovie.com
Staff, 2020). While short-running, it was selected due to being an example of Science Fiction comedy.

65 5th season began airing during the interview period (December 2020), renewed for a 6th and final season
November 2020 (Otterson, 2020).

66 7th season began airing after interviews were conducted (March 2021), renewed for an 8th season February
2021 (Agard, 2021).
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 Science Fiction/Forensic Science
 iZombie (1-hour drama, modern day, 5 seasons, The CW)

 Medical
 Grey’s Anatomy (1-hour drama, 17 seasons,67 ABC)
 Scrubs (½-hour comedy, 9 seasons, NBC/ABC)

 Sit-Com
 The Big Bang Theory (12 seasons, CBS)
 Friends (10 seasons [4 and a half seasons aired from 2000], NBC)

 Other
 Breaking Bad (1-hour drama, 5 seasons, AMC)

One notable difference between the film and TV lists is that the film list — being constructed 

based on box office — contains far more creators who are generally associated with “non-

science” content (e.g., broad comedies). However, it was anticipated that many of these creators 

would be less likely to respond to the recruitment email, as their work did not appear to 

prominently feature science content. On the other hand, many television directors come onto a 

science-related show to direct a few episodes, but work more frequently with non-science 

content. As such, there was opportunity to recruit both film and television creators from my lists 

who usually work with science-lite stories.

Writer and director names were compiled using the online Internet Movie Database 

(IMDb). A subscription to IMDbPro allowed access to creator’s contact information — names 

were removed if they did not list either a personal email address or one for a manager or agent. 

This produced 658 unique names for film and 468 for television.

Quasi-random selection from these populations was completed by organizing the lists 

alphabetically by personal contact, then manager, then agent,68 and sending emails to the 

corresponding contact progressively down the list until saturation was reached (A sample contact 

email is included in Appendix D). I use the term saturation not as created for Grounded Theory, 

where all themes have been accounted for (Daniel, 2021), but as the general acknowledgement 

that I have reached a point of significant “diminishing returns” in novel concepts/themes added 

by new interviewees (p. 34). Braun and Clarke (2013) state that saturation “invokes a particular 

model of qualitative research…where data are collected to provide a complete and truthful picture of

the object of study” (p. 56). While my research does aim to provide as complete and truthful a 

67 17th season began airing during the interview period (November 2020), renewed for 18th season May 2021
(Andreeva, 2021).

68 Managers took preference because Writers Guild of America (WGA) members were instructed to fire their 
agents back in April 2019 for agencies who refused to sign an updated Code of Conduct (WGAW, 2021b). At 
the time my creator lists were compiled, two of the major agencies (CAA, WME) had yet to reach an agreement
with the WGA, and it was unknown if creators had taken on new representation without updating their 
IMDbPro information.
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picture as possible, limited time and participant interest (i.e., disinterest from those creators less 

concerned about or less experienced in representing science in their content) will always result in 

an incomplete picture. Therefore, true saturation will never be fully reached (Daniel, 2021). 

Savin-Baden and Major (2013) state 30 participants is typical “for a pragmatic qualitative study” 

(p. 369), though others will argue for more depending on the research design (Daniel, 2021).

Managers and/or agents representing more than one client on my lists were sent a single 

recruitment email including all applicable creators. Three representatives requested I send a new 

version of the email for each client, but none of these resulted in further interest. The overall 

success of these recruitment emails can be found in Table 3.1.

3.2.3.2 Hollywood science consultants
A list of consultants was compiled in an ad hoc manner by identifying movies and shows which 

used science consultants from material read during the literature review process prior to study 

design, as well as accessing all consultants referenced on the Science and Entertainment 

Exchange’s “Scientist Spotlight” blog posts. This list comprised 84 names. Contact information 

was gathered by performing an internet search for the consultant’s name, often leading to a 

Table 3.1 

Success of Cold Recruitment Emails

Contact type Emails
sent

Responses
expressing

interest

Response
rate

Interviews
conducted

Success rate
(from creator

responses)

Direct contacta – 
creators

84 13
(covering 18 total

creators)b

16.7% 7 38.9%
(i.e., 7 ÷ 18)

Manager/Agent 
(single client)

47 11 23.4% 9 81.8%

Manager/Agent 
(multiple clients)

45 4
(covering 8 total

creators)

8.9% 7 87.5%

Direct contact – 
consultants

34 16 47.1% 13 81.3%

Note. An additional 10 participants (5 creators and 5 consultants) were successfully recruited via snowball 
sampling.
a This includes personal websites and production company email addresses, which may ultimately go to an 
assistant of some sort, but it’s impossible to know if an email sent to a “personal” address is screened first by 
someone other than the creator.
b I received 13 email responses, some of which mentioned that more than one creator was interested in 
participating.
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university profile page. A single batch of 34 personalised emails was sent out (Appendix D), and 

since saturation was reached, the remaining names were not contacted.

3.2.3.3 Interviewed participants

Snowball sampling from interviewees added five creators and five consultants, bringing the total 

number of participants to 46. This included a team of two writers who requested to be 

interviewed together. Tables 3.2 and 3.3 contain an anonymized list of Creators (CREs) and 

Consultants (CONs), respectively, whose interviews provided data for this thesis and will be 

quoted throughout. Note that two of the consultants refused to clarify what projects they had 

consulted on in the past, and the blog posts discussing their work as consultants, from which I 

obtained their names, did not clarify either. Both had backgrounds relating to human biology in 

some manner. Prior to their interview, participants were sent an Information Sheet to review and 

Consent Form to sign and return via email (samples included in Appendix E).

3.2.4 Peri/Post-Interview
Interviews were conducted via Zoom, with three participants (CRE-11, CRE-13, and CON-10) 

using audio only. Three interviews were restricted to less than one hour due to the participants’ 

schedules, ranging from 25 to 40 minutes. The remainder generally ranged from 60–90 minutes, 

with one outlier of 167 minutes. After exchanging greetings, I reminded the interviewee that I 

would be recording the call for transcription purposes. Some interviewees began the session by 

inquiring about my reason for being in New Zealand as well as the country’s successful handling 

of the coronavirus pandemic; others opted to bring this up at the end. This generally did not 

sacrifice too much of the allotted interview time. Several interviews suffered from occasional 

technical difficulties. The most common of these difficulties was brief pauses in both video and 

audio streams, which dropped individual words. In other cases, the audiovisual data would be 

stretched out for a significant period of time, then be rapidly condensed to catch up to real time. 

Asking for the participant to repeat what they said was done when deemed necessary, and it is 

acknowledged that this occasionally corrupted data and may have had some impact on analysis.

Initial transcripts were automatically generated during the interviews using the online 

software Otter.ai (https://otter.ai). This software allows for a user to click on a section of text 

and listen back to corresponding recorded audio for direct comparison, requiring less of an effort

to match up two sources. Edits were done manually within the same software, with minimal use 

of punctuation — as people rarely speak in complete sentences in real life (Braun & Clarke, 2013)

— and maintaining stumbles over words and other “messy” elements of speech. Braun and 

Clarke (2013) refer to this technique as orthographic transcription. As I am not completing analysis 

of how words are being said, paralinguistic features were not denoted unless tone implied sarcasm 

https://otter.ai/
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Table 3.2 Table 3.3

Interviewed Creators Interviewed Consultants

Identifier Joba Genreb Film/TV Identifier Genre Film/TV

CRE-1 D Med/Drama TV CON-1 Com TV

CRE-2 W SFF TV CON-2 –c –

CRE-3 W SFF/Forensic TV CON-3 SFF TV

CRE-4 D* SFF TV CON-4 Animation Film

CRE-5 D + Film/TV CON-5 SFF Film/TV

CRE-6 D + TV CON-6 SFF TV

CRE-7 W SFF Film/TV CON-7 SFF/Forensic Film/TV

CRE-8 W Forensic TV CON-8 – –

CRE-9 P SFF TV CON-9 Med TV

CRE-10 W SFF TV CON-10 SFF TV

CRE-11 W SFF/Forensic TV CON-11 SFF Film

CRE-12 D Med/Com TV CON-12 Med TV

CRE-13 W SFF Film CON-13 SFF Film/TV

CRE-14 W Med/Com TV CON-14 Med Film

CRE-15 W SFF TV CON-15 Horror TV

CRE-16 W* SFF TV CON-16 SFF TV

CRE-17 W SFF TV CON-17 Drama TV

CRE-18 D Med/Drama TV CON-18 Animation Film

CRE-19 W/D/P SFF Film/TV

CRE-20 W SFF Film

CRE-21† W Forensic/SFF TV

CRE-22† W Forensic/SFF TV

CRE-23 W* Forensic/SFF TV

CRE-24 W Med TV

CRE-25 D + Film/TV

CRE-26 D + TV

CRE-27 W/D Animation Film

CRE-28 D* SFF/Forensic Film/TV

a D = Director, W = Writer, P = non-writing/directing Producer
b Med = Medical, SFF = Science Fiction and/or Fantasy, Com = Comedy; Genres listed attempt to cover the 
majority of work credited on IMDb and do not necessarily reflect every project either creators or consultants 
worked on, or what genre they would most prefer to work in. For directors who do not settle into one/two 
genre(s), a “+” is used.
c CON-2 and CON-8 elected not to specify what kinds of projects they worked on.
* indicates that the majority of the creator’s credits on IMDb are something other than 
writer/director/producer.  
† indicates a member of a writing team that requested to be interviewed at the same time as their partner
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(i.e., what they were saying was the opposite of their actual belief). Occasional visual motions, 

such as holding up a cell phone while mentioning the advancement of technology, were noted 

only when it was unclear from the text what was occurring on screen. Revising the auto-

generated transcripts allowed for moments of reflexivity (Galletta, 2013).

For the sake of readability, quotes in this thesis have been cleaned after their use in the 

analysis, and “rendered into a written style” (Brinkmann & Kvale, 2015, p. 315). Repeated 

phrases (when not made for intentional emphasis) were removed, grammar was corrected, and 

punctuation has been added for otherwise run-on sentences. Use of filler phrases (e.g., “you 

know”, “like”) were reduced, but not eliminated entirely. I have used the symbol “--” to indicate 

when participants cut themselves off to begin a new sentence, and differentiate it from interview 

data not included in the quote (for which “…” has been used). Words within brackets (“[ ]”) 

offer clarification due to removing quotes from their greater context, and generic pronouns (e.g., 

“they”, “that”) have been removed to avoid redundancy when necessary. Examples of the 

cleaning process can be found in Table 3.4.

3.2.5 Thematic analysis of interview transcripts
The method of thematic analysis used in this thesis to identify themes follows procedures 

compiled by Braun and Clarke (2006), which I have selected for its versatility and accessibility. 

Given my research aims, my analysis was data-driven, rather than theory driven, and I was 

searching for primarily semantic themes (though some latent themes may also be constructed). 

Note that Braun and Clarke argue that themes do not “emerge” from the data — they are a 

product of the researcher.

I began by familiarising myself with my interview data by rereading each transcript to 

correct the automated versions of each, and again after all edits had been completed, printing out

and highlighting passages or words that might become incorporated into codes or entire themes. 

Notes were written in margins of these physical copies. One by one, each transcript was uploaded

into NVivo and initial codes were generated (complete coding as opposed to selective coding,69 

both semantic and latent) by cross referencing the physical copy and highlights/notes as I read 

back through each transcript yet again. Number of lines corresponding to a single code varied as 

needed. In several instances, multiple codes corresponded to the same “chunk of data”

 (Braun & Clarke, 2013, p. 210). Codes were kept more specific during this initial process, 

with the option of merging similar codes at a later stage. The process was recursive, with an 

occasional return to a previously coded transcript to update coding when further immersion into 

69 Braun and Clarke (2013) define this as “[identifying] anything and everything of interest or relevance to 
answering your research question, within your entire dataset...it’s only later in the analytic process that you 
become more selective” (p. 206)
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and coding of the data revealed a new concept. NVivo was used as a collation method to easily 

access all chunks sharing the same code at once, but it was not used to perform any analysis (e.g., 

conceptual mapping). 

Braun and Clarke’s Reflexive Thematic Analysis then necessitated pattern-based analysis to 

identify candidate themes for each of the research questions. They note that themes should not 

just reflect frequency, but “elements that are most meaningful” (Braun & Clarke, 2013, p. 223, 

emphasis in original). Indeed, sometimes a single instance of a particular code may still be worth 

discussion (Buetow, 2010). Candidate themes came both from promoting some codes as well as 

identifying a central organising concept of a group of codes. Multiple readings of the transcript 

Table 3.4

Cleaning Quotes for Final Report: Examples

Indicator Transcript used for analysis Edited quote for report

CON-13 On the other hand, do you need the 
transporter? Well, no, they have shuttlecraft, 
right. So, you know, maybe, but that’s 
cumbersome. So it’s much better if you can 
just beam down to the planet. So sometimes it 
just makes things easier.

Do [Star Trek’s characters] need the 
transporter? Well, no. They have 
shuttlecraft…but that's cumbersome. So,
it's much better if you can just beam 
down to the planet. So, sometimes 
[FiSci] just makes things easier.

CRE-2 I think that a lot of people are just lazy, or they
want to oversimplify, and they think they think
they’re still getting at the, the, you know, the 
basic truth of whatever piece of information 
they’re using, but they’ve oversimplified it to 
the point that it actually doesn’t ring true.

I think that a lot of people...want to 
oversimplify, and they think they're still 
getting at the basic truth of whatever 
piece of information they're using, but 
they've oversimplified it to the point that 
it actually doesn't ring true.

CRE-20 I’m sick of like, oh, every autistic person is a 
savant and they can draw the Eiffel Tower or 
they can count cards like no, that's very rare. 
Um, and so I wanted to do an autistic 
character who didn’t have a superpower but 
you know just kind of was who they are. And 
like that’s one where it’s like I wanted to show 
everything about autism that way. Um, I, I 
hope writers approach things that way. Um, 
there are I mean there’s times when you want 
to glamorise stuff but just as long as, as long as
you’re being respectful I think that’s 
important.

I’m sick of like, oh, every autistic person 
is a savant and they can draw the Eiffel 
Tower or they can count cards. Like, no. 
That’s very rare. So I wanted to do an 
autistic character who didn’t have a 
superpower…I mean, there are times 
when you want to glamorise stuff, but as 
long as you’re being respectful, I think 
that's important.

CRE-23 There was still some arguments theoretically 
whether it could or not, so I think we I think 
we were able to sneak by with that too, you 
know, it’s like if one person argues this maybe 
we can, you know, move forward

There were still some arguments 
theoretically whether it could [work as 
scripted] or not, so I think we were able 
to sneak by with that…It’s like if one 
person argues this [is possible], maybe 
we can move forward.
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data allowed for the reorganization of text passages into relabelled (and consolidated) codes and 

themes. In addition, the process of writing up my findings and relaying them to fellow science 

communicators was “an active strategy for analysis” (Mills, 2014, p. 43). Braun and Clarke (2013) 

assert that placing value in inter-rater reliability measures is “problematic” for qualitative data 

because it assumes both that “coding can and should be objective” (p. 279) and that “the themes 

are in the data” (Braun & Clarke, 2022, p. 239). Additionally, bringing in coders who are 

unfamiliar with the data often leads to a loss of analytic depth and nuance (Braun & Clarke, 

2022). As such, I chose to discuss my analysis with other researchers, but not to recruit additional

coders for my dataset. As noted in Section 3.1.2, I approach my data analysis with a constructivist

worldview, which acknowledges multiple realities, and therefore I assert there is “no one 

‘accurate’ way to code data” (Thematic Analysis, n.d., para. 13). Braun and Clarke do, however, 

acknowledge other measures of trustworthiness (cf. O’Connor & Joffe [2020], who review 

arguments for and against evaluating inter-coder reliability in qualitative research), which I discuss

in Chapter 8. Feedback was sought with regard to the most appropriate name for each theme I 

had constructed. The final list of themes, and their organization with respect to the research aims

they explore, can be found in Figure 3.2.  

Figure 3.2

FiSci Constructed Themes and Chapter Layout

Note. Themes are underlined, and when indicated (by black arrows) are divided into subthemes. The 
subthemes The Genre of the Story and The Genre of the Science are a part of the moderating theme The 
Genre Influence — as Chapter 5 clarifies, these two factors play a major role in influencing the attitudes/beliefs 
that creators and consultants have toward the other themes constructed for RQ2. RQ2 has been divided into 
two chapters to separate factors relating to the narrative itself (Chapter 5: FiSci and the Storyworld) and the 
production and influence of the narrative in the real world (Chapter 6: FiSci and the Real World). Themes and 
subthemes are summarised in more detail in Tables 8.1, 8.2, and 8.3.
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Given that some of the creators I interviewed did ask me about the scientific veracity of 

certain representations of science, a portion of my analysis does take into account examples 

where creators themselves were unaware a particular representation of science was fictional, or 

believed an accurate representation of science was fictional. However, creator claims of a piece of

science being accurate (or not) were not verified by expert sources, unless it was a consultant 

coincidentally bringing up the same representation independently during their own interview. 

This is because I am more concerned with exploring creator attitudes towards what they perceive

as FiSci, and less so with their ability to correctly identify FiSci as such (cf. J. Green [2017], with a

similar limitation on their audience-based focus group and interview data). Said ability, or lack 

thereof, will be incorporated into the discussion of themes in the following chapters.

3.2.6 Notes on reporting
As noted above, due to the open-ended nature of the interview process, a less frequently 

referenced code or theme is not necessarily less meaningful to the results of this analysis, nor is it 

necessarily less supported by creators/consultant populations. As such, I am less concerned with 

quantifying the frequency of any given theme relative to another, than I am with understanding 

the qualitative range of themes and their interrelations. Therefore, as suggested by Braun and 

Clarke (2013) and inspired by J. Green (2017), I will generally not be using exact numbers or 

percentages when referencing the prevalence of a theme across my dataset. To keep descriptions 

consistent, and for the sake of transparency in reporting, Table 3.5 clarifies non-fractional terms I

will use to indicate how many participants refer to a shared code/theme.

Table 3.5 

Terms for Qualitative Abundance

Term Approx. %
equivalence

Count
(all, n=46)

Count 
(Creators, n=28)

Count 
(Consultants, n=18)

a few <~10% 3–4 3 3
several ~10–30% 5–13 4–8 4–5
many ~31–50% 14–23 9–14 6–9
a majority of >50% >24 >15 >10
most >~70% >33 >20 >13
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Chapter 4: Hollywood Perceptions of FiSci
Geordi LaForge: It’s like the laws of physics just went right out the window!

Q: And why shouldn’t they? They’re so inconvenient!

Star Trek: The Next Generation, “True Q” (Echevarria & Scheerer, 1992)

Creator and consultant perceptions of fictionalized science in fictional narratives (hereafter 

abbreviated as FiSci) are inherently tied to their perceptions of real science in the real world, as 

well as to the value of real science in storyworlds. As such, this chapter opens with a section 

dedicated to such sentiments expressed in my interview data. I comment on how reality can limit 

storytelling choices and the consequent decisions that creators make to ignore or incorporate 

those constraints.

I then proceed to present and discuss the three themes — constructed from analysis of 

interview transcripts — detailing creator/consultant perceptions of FiSci. These themes are 1) 

FiSci as a storytelling Tool , 2) FiSci as an opportunity for creators to Play within their invented 

storyworlds, and 3) FiSci as magical B.S.70 which plays by its own rules up to and including the 

point where it breaks an audience’s immersion within the story. I will also address an interesting 

analogy found amongst a small group of participants, who all likened FiSci to Santa Claus. 

Perceptions of both real and fictional science necessarily impact creators’ and consultants’ 

decisions on whether to use a fictional or real representation of science in the story they want to 

tell. Therefore, I provide further analysis and discussion about explanations behind participant 

perceptions in Chapters 5 and 6.

4.1 The Constraints of Reality
It goes without saying that scientific experts working (often unpaid) as consultants for 

Hollywood have positive perceptions of science, or at least the science they do. Indeed, several71 

of the consultants mentioned one of the reasons they went into consulting was that they wished 

to help represent science more accurately on screen.72 

The reason I went in…was to make sure they got the science right. And 
also, I mean, I love Science Fiction…I wanted to be a part of that. And 
this seemed like a good way to do it. (CON-13)

70 As clarified in the appropriate section, B.S. is colloquially understood as the abbreviation for bullshit, and 
this word was used by several participants, though I also use it in part to reference the threat of FiSci breaking
one’s suspension of disbelief.

71 See Chapter 3.2.6 — Notes on Reporting — for frequency ranges corresponding to my use of the words most,
majority, many, several, and few.

72 In comparison, a greater number said something to the effect of it being a “fun” opportunity (CON-1).
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That’s my pet peeve that got me into wanting to do this: I couldn’t take 
medical inaccuracies. I want people to believe what they see…and teach 
[what’s right]. (CON-15)

Meanwhile, creators were generally positive about science in the context of the real world, 

or at the very least neutral, with the only negative statements speaking to bad experiences with 

science education in their younger days (i.e., bad teachers or getting bad grades). Of those 

comments, two creators (CRE-2 and CRE-18) highlighted that it wasn’t until after they left 

school that they became more interested in science. 

I wasn’t super into science when I was in elementary school and high 
school…I feel like that is due to the fact that most people have really 
boring science teachers…I think as I’ve gotten older, I’ve actually got 
more interested. (CRE-2)

[Responding to “Did you take any college level intro classes”] Yes, and I 
was terrible at all of them…I wasn’t a good science student, but I was 
still, you know, vaguely interested, then. But I’m much more interested 
now as a more curious adult than I was as a student. (CRE-18)

In other words, the way in which science is taught and examined in school could be seen as a 

source for disinterest in science, which could then go on to influence how creators incorporate 

FiSci into their content.73 One preliminary piece of research which might hint that this may not 

be the case is Falk et al.’s (2016) Synergies project, which found within a single Oregon school 

system that adolescent students who found science “more difficult” (i.e., greater “negative 

science self-concept”) were not less interested in the categories of science the study looked at 

(Earth/space science, life science, technology/engineering, and mathematics; p. 378). CRE-2 and 

CRE-18, therefore, may not be outliers in that they grew to like science after bad experiences 

with the subject(s) when they were younger.

In all, the lack of negative perceptions expressed about science in the real world is likely 

due to the self-selection biases introduced by participants choosing to be interviewed in the first 

place — they knew going in that my research was about the representation of science in 

Hollywood content, and all had worked on at least one project that dealt with some amount of 

science. While a creator might just accept any job they can in order to get their foot in the door 

(or pay the bills), those who were less enthusiastic about science or the Science Fiction genre did 

not make any statements toward this possibility. This would suggest a least a toleration of science

in the projects they work on. In contrast, there were a few statements expressing a dislike of SFF 

(Science Fiction and/or Fantasy) material. For example, CRE-10 — who was employed as a 

writer on more than one SFF television series — mentioned both how such stories can get too 

73 Academic research is, naturally, far more concerned with connecting science education to the pursuit (or 
avoidance) of STEM careers (e.g., Shirazi, 2017; A review of several is provided in Reinhold et al. 2018) or 
improving science education to increase literacy (e.g., Ruthven et al., 2017; Bathgate & Schunn, 2017). Of 
course, the role and efficacy of formal and other informal methods of science education is beyond the scope 
of this thesis.
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“mired” or “lost” in the science, thereby neglecting their characters, and how Fantasy lacks the 

rules they want their own science to follow. This does not mean that CRE-10 requires all 

representations to be accurate, only that they be real enough, and take a back seat to more 

important story elements. Such elements will be discussed further in Chapter 5.

Half of all participants — consultants and creators combined — made statements akin to 

the fact that when it comes to fictional narratives, story supersedes scientific accuracy. In other 

words, even consultants will agree that the perceived quality of a story should not be sacrificed in 

order to preserve factuality.

I don’t care too much about whether or not the science is 100% correct. 
That’s because I want to tell a good story. (CON-7)

 The story is what’s important. And if the science gets in the way…you 
have to change the science. (CON-13)

Sometimes telling the more interesting story will mean that the science 
takes a backseat. (CRE-10)

Ultimately, story has to be the final tiebreaker. Like, that’s the thing you 
can’t compromise. That is the thing that you’re being paid for. (CRE-24)

As with CRE-24, who made reference to “compromise,” CRE-14’s statement 

“Unfortunately, sometimes entertainment value trumps everything” suggests that FiSci taking the

place of real science is an unfortunate compromise that must be made (Section 4.2.2). Of course, 

“entertainment” may mean different things to different audiences in different contexts. Genres 

based on audience affect are necessarily entertaining in different ways. People don’t go see the 

latest psychological horror film for the same reason they see a celebrity biopic, or the reboot of 

that action franchise they loved when they were a kid. Why do people come out in droves to see 

a movie they know will bring them to tears? And what about cult classics that are “So Bad It’s 

Good?” Regarding Hollywood content, entertainment is sometimes negatively thought of as 

“mindless” (CRE-8), which may have manifested in my interviews through the collective 

discussion on the difference between Hollywood fiction and documentaries (Chapter 5.1). 

Rather, it appears that my participants may simply be using the term entertainment as a synonym 

for the equally vague concept of positive audience engagement. That said, the vast majority of 

their discussions seem to fall into experiences of hedonic happiness, as opposed to eudaimonic 

happiness, as the source of audience satisfaction (cf. Hall & Zwarun [2012], who distinguish 

perceptions of having fun from perceptions of meaningfulness in the context of fictional films). 

This may be because my participant selection criteria focused on SFF films/shows or 

medical/forensic procedurals created for mass audience appeal (as opposed to, say, Dramas that 

are stereotypically associated with not making much money at the box office, but performing 

great at industry award shows).
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Participants did express negative attitudes toward science in the context of storytelling. 

While a majority of participants (including most creators) expressed that — in some cases — real 

science can aid a story in some way,74 many also said that real science can have a negative effect. 

The primary concern was that real science was seen as boring in some way (e.g., an insufficient 

source for drama/action, or simply too slow; the discrepancy between movie and real science 

“montages” is highlighted in Figure 4.1), but a few also expressed that the real version of the 

science was often too complicated to implement within the narrative such that the audience 

could understand what was going on. This was especially true in the context of dialogue and the 

desire to avoid exposition (Chapter 5.1.3).

We were really writing very complex operations. I think the audience 
actually pushed back on us a little bit, because you could tell you would 
lose people. Our technical surgical scenes were so extensive…It was too 
over the head. (CON-9)

CSI wouldn't be a very interesting show if they presented forensics in an 
accurate way. I think it’d be a very boring show. (CRE-11)

You don’t want to bore people or you don’t want to get lost in the trees 
with certain elements. (CRE-18)

Simply put, adherence to scientific accuracy was often not in the best interest of the story. 

This of course, contrasts with research that shows some audiences can derive enjoyment from 

witnessing scientific accuracy in Hollywood stories (e.g., Li, 2016; J. Green, 2017). Despite this, 

or perhaps because they did not consider such an idea during their interviews, a few creators 

expressed that scientific accuracy and story quality are opposing goals or forces. 

Ultimately you are trying to tell a good story, and so sometimes those 
story considerations are going to win out even if they’re not accurate. 
(CRE-3)

Ultimately, the good of telling a dramatic and suspenseful story always 
wins out over being completely accurate in terms of the science. 
(CRE-11)

I like things to be fun. So, you know, there’s an old saying never let the 
truth get in the way of a good story. (CRE-19)

I think what I learned through all that was that it is a struggle to stay real 
to facts and still tell a compelling story. (CRE-23)

While the word “win” (CRE-3 and CRE-11) evokes a sense of battle, CRE-23’s statement is a 

little more clear with the use of “struggle” — each suggests that to increase accuracy you must 

sacrifice engagement, or vice versa.

74 For example, that real science can be a source of inspiration for a novel story element, or that the presence 
of some real science gives permission to include additional necessary FiSci. Kirby (2013) identifies how the use
of forensic science can provide constraints but also compel a narrative forward (e.g., characters hunting for 
evidence, but that evidence need not be scientifically accurate).
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Figure 4.1 

XKCD: Science Montage

Note. The alt text mocks FiSci jargon: “The rat’s perturbed; it must sense nanobots! Code grey! We have a 
Helvetica scenario!” From Science Montage by Randall Munroe, 2010a. (https://xkcd.com/683/). CC BY-NC 
2.5.
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Such a dichotomy between science and art may evoke sentiments expressed by C.P. Snow 

in The Two Cultures (1956/2013) — that the sciences and arts were distinct and isolated pillars of 

British academia, which emphasized the latter to society’s detriment. However, Snow’s criticism 

was focused on how scientists were not educated in the arts and vice versa — not that fictional 

narratives lacked any semblance of scientific accuracy. Of course, even in spite of the growing use

of consultants (Chapter 1.3), there is some amount of separation between Hollywood culture and 

science culture. But it is worth noting that just over half of the creators I interviewed admitted to 

taking at least one science-related course at a university level, and most were able to identify a 

particular field (e.g., “space science”; CRE-16) or subject matter (e.g., “how the brain is able to 

adapt”; CRE-10) that they were interested in, even if they were not writing stories that dealt with 

those topics. The challenge in storytelling is finding ways to incorporate that interesting science.

Several participants explicitly referred to the “constraints” that reality placed on a narrative 

(e.g., CON-5). In line with the quotes above, creators can see that constraint as an unwanted 

barrier they then choose to ignore for the sake of the overall story. One common sentiment 

expressed by several participants, including creators themselves, was that creators are the enemy 

of scientific accuracy, because they don’t like their creativity being restrained or having their work

be criticized.

Writers don’t like rules…They don’t like constraints. They don’t like 
boxes. They see a science advisor as one more box around the sandbox 
in which they’re playing. (CON-5)

I’ve met writers who are like that, who are literally just like, “No, I don’t 
care, I want to tell a story. And we’re going to call it Science Fiction 
because it takes place in the future or in space, and that’s where it ends. 
And I will use technical terms without ever looking them up, because I 
don’t care because I’m a storyteller.” Like, okay, you do you. (CON-16)

That’s all we really care about at the end of the day as writers…serving 
our storytelling. We’re very selfish. We’re not good representatives of 
popular science…usually it’s like just “Reverse the polarity, and try this, 
and try that” and, you know, that’s basically nonsense. (CRE-3)

A creator’s storyworld is seen as unbound from reality, where the rules can work however the 

creator wants. Such imagination is a crucial component (or, in the words of Dill-Shackleford and 

Vinney [2020], “one of the most powerful and exciting things”) of what it means to be human (p.

2). The need for such creativity is so great it manifests as its own theme within this chapter 

(Section 4.3). However, creators are also aware that letting this world float too far away from 

reality as we know it will make the story too unbelievable and certain audiences may respond 

poorly (Chapter 5.2.2). 

Alternatively, depending on a creator’s own personal standards (Chapter 6.1), they might 

embrace those constraints because it forces them to come up with a creative — and possibly 
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novel — solution that might improve the story, beyond just providing a feeling like it could really 

happen.

One of the things that’s nice about science is that it gives you additional 
restrictions…If you want to be grounded, working within the box, 
working within certain rules forces you to be more creative. But I also 
think that it tends to lead to better stories and fresher stories if you are 
forced to incorporate…real science or…really have to sort of twist your 
brain around to find a way to make it work. (CRE-13)

That’s the job. It’s like, that’s the challenge. I feel like as a filmmaker…
Great creativity comes from the restrictions that you have, be it like the 
amount of time in a day, or the actors that you can use, or the equipment
that you can get. And [scientific accuracy is] just an additional 
restriction…For me, it’s no big deal. Is it a little frustrating sometimes? 
Yes. But do you still tell the story? Yes. (CRE-18)

Ultimately, perceptions of real science inform a creator’s decision-making in terms of using

science or FiSci in specific situations, which I will elaborate upon in Chapters 5 and 6. Having 

acknowledged creator perceptions of real science, I now turn to the themes constructed for FiSci 

perceptions.

4.2 FiSci as Tool
Participants primarily spoke of both science and fictionalised versions of science as a narrative 

tool used in service of a story (e.g., “Science, like anything else, is a device when used in the arts”;

CON-8). This suggests a neutral stance on FiSci as a whole, and it is up to the actual method of 

implementation which affects whether a particular instance of FiSci is seen in a positive or 

negative light. Participants provided examples of both, which are discussed in this section as well 

as subsequent chapters. 

Based on my interview data, I have constructed three subthemes identifying how creators 

and consultants can perceive FiSci in reference to its role as a storytelling tool: as an 

improvement to the quality of a narrative, as a compromise necessary to tell a larger narrative 

which places more importance on another element (such as character; Chapter 5.2.1), and as a 

convenient shortcut requiring less effort on the part of the creator.

4.2.1 FiSci as Improvement
As mentioned in Section 4.1, FiSci was seen as a better option in certain stories where the real 

version of the science was seen as too boring, too complicated, or too time-consuming. Such a 

perspective is crucial when deciding to use FiSci or real science (Chapters 5 and 6). As such, 

subsequent chapters will delve further into both examples and discussion of the different ways 

FiSci can improve upon a story. 
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Across my data, I distinguished participant sentiments about FiSci being an improvement 

to those of using FiSci because it fits into the story creators already want to tell, hence my 

creation of a separate subtheme, FiSci as Compromise (Section 4.2.2). The important word when 

coding for FiSci as Improvement was the word “more” (or equivalent –er adjectives, e.g., 

“cooler”; CRE-4). FiSci needed to be described as amplifying some desired trait within the story. 

You can invent the kinds of scientific realities or technological gizmos 
that would make the story more appealing…It’s a device, a storytelling 
device to advance a plot or to, you know, make a certain storyline have 
more impact on your viewer. (CON-12)

We had a guy literally turn blue. Now, in real life, you may get a blue 
tinge, but we had him turn — he looked like an Oompa Loompa75 — 
because it was more dramatic, and it made the stakes higher. (CRE-12)

I mean, to me, the only defensible answer [to why creators use FiSci] is 
to make the story more entertaining. (CRE-14)

Similarly, CRE-3 called FiSci a “story helper,” though it is unclear from context if this was merely

a synonym for a generic tool, or they actually meant FiSci was improving some aspect of a story.

4.2.2 FiSci as Compromise
For clarification’s sake, I want to acknowledge that my use of the word compromise does not 

invoke the word’s negative pseudo-definition — two sides making a deal and neither being 

satisfied with the outcome. Neither am I stating that FiSci’s use was seen as compromising the 

structural integrity of a story. This subtheme, rather, suggests that real science (or the spirit of real

science) is often desired, but ultimately not entirely possible. Creators often have to let FiSci into 

their stories because they would not work without them.76 

Oftentimes, you have a consultant saying, “It wouldn’t happen that 
way.” And you’re like, “I know it wouldn’t but the story needs it to 
happen that way.” (CRE-2)

Such expressions that FiSci is necessary are distinct from those within the subtheme Convenience

(Section 4.2.3), which speak to FiSci being seen as an easier choice. Meanwhile, in some cases, 

there is a fine line between FiSci being seen as necessary to a story and as an improvement upon 

a story, such as CON-16’s mention of sizes in outer space:

I have worked with writers who want to get it so right, then they end up 
realising they’re gonna have to compromise when they think through 
that vastness of space aspect…I’m like, “No, you literally won’t be able 
to see that if you try to show the size scale, but I applaud you for trying.”
(CON-16)

75 nb: Oompa Loompas have never been blue; CRE-12 may have been thinking of the character Violet
Beauregard, who chews a piece of gum and balloons up into a blueberry.

76 In other words, FiSci is not a compromise between a creator and consultant who want two different levels of 
accuracy. It is more a compromise between ideal desires and practical realities.
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For example, in the J.J. Abrams’s 2009 reboot of Star Trek, Leonard Nimoy’s Spock stands 

marooned on the surface of the planet Delta Vega, watching his homeworld implode in the sky 

(Figure 4.2). In reality, the distances between these two planets would make such a spectacle 

imperceivably tiny. In fact, according to one of the movie’s writers, Spock was originally meant to

watch the implosion through some kind of telescope, but the action wasn’t considered "very 

cinematic" (Delta Vega, n.d., para. 5). In other words, he justified this FiSci as Improvement,77 

but CON-16’s explanation that their creators went into the decision wanting to feature real 

science highlights the same kind of FiSci, used in a different narrative, being seen as a 

compromise. CRE-14 also mentioned a preference to “defer to the truth,” but needing to “[take] 

some license” when the story called for it.

Speaking of Star Trek, FiSci was deemed necessary in specific genres of storytelling because

the storyworld involves future timelines (and therefore technology) or invents characters whose 

biology doesn’t work the way anything on Earth does, or perhaps even can’t according to the 

known laws of physics.78 It is unsurprising to conclude that Science Fiction79 would not exist 

without FiSci, and that participants would acknowledge certain stories are predicated upon the 

use of FiSci. CRE-4 used an example of a superhero character saving people in such a way that 

Figure 4.2 

Spock Witnesses the Destruction of Vulcan

Note. Screenshot From Star Trek by J. J. Abrams, 2009.

77 Meanwhile, the technology capable of imploding Vulcan in the first place is an example of FiSci as
Compromise because no real technology exists capable of doing that.
78 be they aliens, superheroes, or superhero aliens
79 In the case of Fantasy, it might be a mythological past, such as the ancient history of Earth crafted by Tolkien,
or the BBC series Merlin (Capps & Murphy, 2008–2012). The latter ends with a single scene that shows the 
eponymous character in modern Britain. Neither franchise explains how magic has a basis in real science.



72

— were it the real world — those people would be severely injured or die.

I remember there were people on the internet who would [point out 
FiSci]…They’re not wrong. But what do we do? Do we not do that gag? 
Because that’s part of the story of him saving people…That’s where you 
have to make those exceptions…We need this story to be told.80 (CRE-4)

However, even stories purportedly based in the real, modern world may see creators inventing a 

piece of technology for their story to move as intended.

We wanted to rescue these people who were trapped in a barn or 
something, and they wanted this cool piece of science to come and save 
the day…We checked all the consultants and there just wasn’t 
anything…So we ended up just inventing our own device…It could have
existed, but it didn’t…We just embellished the rest to accomplish what 
they wanted it to accomplish. (CRE-21)

In addition to FiSci being considered necessary, a few participants also discussed occasions 

where FiSci arose from oversimplification — a real science principle, or at least a hypothetically 

possible one, ended up being misrepresented because it would be too complex to dedicate the 

time to explain fully. The creator clearly wanted some amount of real science in the final product,

and over time it morphed into FiSci for the sake of the story, but might still retain some kernel of

accuracy.

I departed from, you know, many worlds multiverse whatever stuff 
around Schrodinger’s cat because no one wants to hear about “Well, this 
equation hasn’t quite been solved” and that “there’s a moment before 
the energy does whatever then it could be left or right.” No, people just 
want to hear “You make a choice, it’s either A or B.” Um, in that case I 
guess it’s more of a simplification. (CRE-20)

Oversimplification is often called out within fictional media through a two-character exchange, 

where a knowledgeable character is asked to simplify their previous line of jargon to a non-expert

(often saying something akin to “In layman’s terms” or “English, please”) and then they reduce it

to an absurd, and supposedly comic, level.81 But the notion of oversimplification as 

fictionalization does appear in real world science communication discourse. Science journalism 

has been blamed for oversimplifying “to the point that the basic information conveyed is 

obscured or at worst, blatantly wrong” (Brownell et al., 2013, p. E6). 

80Of course, one might argue any story — about superheroes or otherwise — does not, in fact, “need...to be 
told.” This thesis, however, is not concerned with the debate about whether or not any story needs to be told, 
or if any piece of Hollywood content needs to be made. It is concerned with creator and consultant subjective
perceptions.

81 For example, in Avengers: Age of Ultron (Whedon, 2015), speaking about Wanda and Pietro Maximoff:
Maria Hill: He has an increased metabolism and improved thermal homeostasis, while she has neuro-electric 
interfacing, telekinesis and mental manipulation.
Captain America: [a ??? look]
Maria Hill: He's fast and she's weird.
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A 2020 Pew Research survey found that 59% of U.S. adults see oversimplification of 

scientific research as “a problem” for news coverage (Funk et al., 2020). However, there was no 

clarification of to whom it was a problem (e.g., to society as a whole, or to individuals just being 

unable to understand what the research was about). In comparison, in a 2015 study of American 

Association for the Advancement of Science [AAAS] scientist members, 52% of respondents 

considered news media oversimplifying “a major problem for science in general”, and 43% a 

“minor problem” (Pew Research Center, 2015). Meanwhile, in my interviews that brought up 

oversimplification, no connection was made between the influence on the story and possible 

problems out in the real world (Chapter 6.2.2), and it was not perceived negatively. It was, at 

worst, a sacrifice.

Also fitting within the subtheme of Compromise is the idea that storylines may exchange 

one level of accuracy for another. This is distinct from the phenomenon where, over the course 

of a long-running series, creators/consultants become more lax in their representation of science 

(e.g., in needing more extreme problems to solve, as highlighted by CRE-12). Instead, CRE-7 

suggested that audiences “get bored” with a Science Fiction story that stays grounded the entire 

time, and thus Hard SciFi must veer toward philosophical and/or fantastical endings.

[Movies like Interstellar (Nolan, 2014) and Contact (Zemeckis, 1997)] turn 
into fantasies. They become...romanticised, hallucinatory so and so. At 
some point, people always get bored with the hard science and figure, 
“Well, that’s not gonna get us across the finish line, you know. We’ve got
to have something that transcends science and is more in the realm of 
poetry or fantasy.” (CRE-7)

An additional example of a movie which begins grounded and ends with the lone protagonist 

going on a more fantastic journey would be 2001: A Space Odyssey. Rather than meeting aliens 

who take the form of a dead parent and having to confront the issue of faith (Contact), or realising

while inside of a black hole’s event horizon love transcends space and time (Interstellar), Dave 

Bowman undergoes a much more literal transformative event by evolving into a higher being by 

way of the Monolith. Indeed, Kubrick explained the Star Gate sequence as Dave being “taken in 

by god-like entities” who study him for the rest of his natural life (but “he has no sense of time”),

and “when they get finished with him…he is transformed into some kind of super being and sent

back to Earth…It is the pattern of a great deal of mythology, and that is what we were trying to 

suggest” (Pearson, 2018, paras. 7–9). 

Such narrative journeys may naturally arise out of how certain creators view the Science 

Fiction genre — as a way to look at the human condition and ask questions about what it means 

to be human. The endings CRE-7 suggested may also arise from the desire to drive a story into a 

more exciting and engaging third act. Visual representations of a variety of dramatic structures 

confirm the importance of rising action/conflict (Figure 4.3). Thus, evolving away from 
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grounded science may be the appropriate final stage of a story. Even a more cyclical structure like

The Hero’s Journey denotes a protagonist venturing from a known world into an unknown one 

(and then returning). A third act revelation of something less grounded is therefore an even 

greater unknown than what our protagonist was exposed to at the end of the first act.

Transitioning a Hard SciFi story into a softer one may therefore be seen as compromising the 

original depiction of the science, but may be staying true to the story as a whole. CRE-19 

highlighted how they personally did not enjoy Interstellar due to the lack of consistency with the 

science, but knew that others saw the ending as elevating the experience (FiSci as Improvement).

For me, the ending of Interstellar threw me right out of it, and I didn't 
enjoy it because it didn't feel to me at all grounded, and other people 
completely disagreed with me and found that it was so philosophical and 
so much more interesting than a bullshit Hollywood film. (CRE-19)

Additionally, in response to CRE-7’s comment, I named The Martian as an example of a 

well-regarded movie that remained consistent in its grounded FiSci. CRE-7 responded that they 

“kind of forgot about that one,” called the movie “impressive,” and said it was “the exception 

that proved the rule.”

Finally, one acceptable compromise mentioned by a couple of consultants was that FiSci could 

be used as long as science as a process (e.g., the scientific method) was represented well. 

Figure 4.3 

Examples of Storytelling Structures

Note. Labels have been simplified due to limited space; of more importance is the general shape, indicative of
a plot’s motion. a) Freytag’s (1863/1894) Pyramid was originally generated based on his analysis of tragedies —
plays in particular (e.g., Othello and Antigone) — hence the label of “catastrophe” at the ending of a story. 
Alternative interpretations of the same general structure have broken the symmetry of the diagram, indicating 
how the climax is reached at the third act of a story, instead of the midpoint. b) The Fictean Curve, with its 
frequent use of resolving smaller crises which build to a final climax, is often used when plotting out thrillers, or
stories of similar genres. Both a) and b) track the progression of time along the x-axis and emotional intensity 
along the y-axis. c) A simplified version of The Hero’s Journey, developed from Joseph Campbell’s (1949) 
monomyth. Here, movement on the diagram represents the journey of the character through the storyworld, 
and the circular shape demonstrates that they return to their homeland changed by their experience.
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You don’t sit down and watch a comic book movie to study for your 
history homework…Giving people a bunch of facts that they can just 
look up online is not the important part. The important part is the 
process of science, and the concepts, the practice. (CON-3)

What I want is the process of science to be portrayed accurately…So as 
much as Tony Stark is not realistic, I thought that Iron Man, the original 
movie, was a great advertisement for science. He did experiments, he got
things wrong, he worked in a lab, he asked questions…You can’t actually
build a suit and fly around like that, but the spirit of science I thought 
was very positively portrayed in that movie. (CON-7)

This may be due to the fact that consultants, being science experts, are more inclined to perceive 

science as a process than as a collection of knowledge. Thus, it’s more important to preserve the 

representation of science as process than science as (what appears to be) fact, especially given 

that humanity’s collection of scientific facts are constantly being updated. Indeed, when asked 

“What comes to mind when you hear the word science?”, consultants were much more likely to 1) 

provide a definition of science, and then 2) define it as process. Meanwhile, creators who 

provided definitions were more likely to define science as knowledge or facts. 

However, even individuals who might be identified as experts will describe science as truth 

even if they hold more nuanced beliefs — in other words, they’re oversimplifying it in 

public spaces to the point of inaccuracy. Such was highlighted in a series of tweets between Neil 

deGrasse Tyson and the company account for Steak-umm — the nature of the latter making the 

exchange briefly viral on other platforms (Steak-umm, 2021; Figure 4.4).

Figure 4.4

Steak-umm’s Response about Science and Truth

Note. Screencap of quote tweet from @steak_umm to @neiltyson. From the irony by Steak-umm, 2021 
(https://twitter.com/steak_umm/status/1381822900521607171  )  .

https://twitter.com/steak_umm/status/1381822900521607171)
https://twitter.com/steak_umm/status/1381822900521607171
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4.2.3 FiSci as Convenience
While I use of the term compromise in a neutral sense, I use the term convenience to incorporate both 

neutral and negatively-coded expressions relating to the amount of effort avoided by using FiSci 

(hence my assignment of this perception as a subtheme of FiSci as Tool). Perceptions of FiSci as 

Convenience — particularly laziness — are also found in answers to my research question about 

perpetuated FiSci (Chapter 7).

Several participants made explicit references to laziness (or similar terminology, e.g., 

CRE-1’s use of “half-assed idea”) — statements that, in many cases, FiSci arises from a lack of 

care, or as a result of creators being unwilling to put effort into depicting science accurately. 

The stuff that I get upset about, with it being misrepresented, are things 
that you could just have googled. (CON-16)

I think that a lot of people are just lazy. (CRE-2)

Along with that lack of effort, CRE-11 pointed out a type of inertia — if a story is already using a

bunch of FiSci, what’s the point in suddenly trying to make the next piece of science accurate?

I think there is that kind of philosophy, “Oh, well, we’re already breaking
so many scientific rules by having all this stuff…If we break one more, is
it the end of the world?” (CRE-11)

Unsurprisingly, most examples were about other creators being lazy, as opposed to self- 

identifying as such. Such a result may be explained by some amount of attribution bias 

(individuals being more likely to ascribe dispositional factors to someone else’s actions, rather than 

situational, e.g., They use FiSci because they’re lazy, but I use FiSci because my story needs it to 

serve a particular purpose; E. Hall, 2020). However, selection bias is also certainly at play — it’s 

reasonable that creators volunteering to be interviewed about the use of science in Hollywood 

would personally be more invested/interested than non-participants in expending effort toward 

learning what the real science would be, and then at least attempting to incorporate that real 

science as much as possible. CRE-20 willingly acknowledged that FiSci was a convenient side-

step around narrative “headaches,” but such a headache must be sufficiently painful. In other 

words, they don’t perceive their use of FiSci as lazy because they have put at least some amount 

of effort into deciding it’s ultimately needed.

I will depart from reality the minute that it’s causing me story headaches…
but it’s got to be legitimate headaches. You can’t just be like, “Oh my god,
it’d be so much easier if this thing didn’t do this.” (CRE-20)

As CRE-17 clarifies, convenient, lazy FiSci is not just seen as a personal failing, but it can 

also harm the perceived quality of a story (i.e., it “cheapens” it). FiSci can be an easy way out 

because a writer can write characters out of that problem far more easily if they don’t have to 

adhere to pre-established rules from the real world. And if characters aren’t challenged, audiences

don’t get the satisfaction of seeing them overcome those challenges.
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That’s a big thing for me, to just be really cognizant of how much are we
relying on fictional science to just solve our story problems for us. That’s
not good writing. And also, it makes our Science Fiction…cheap. It’s like
if you can go to the magic closet at any point and pull out the Whatever 
Device…That’s where I try to catch myself as often as possible to really 
kind of actually remove a Science Fiction convenience. (CRE-17)

However, associations between use of FiSci and bad story quality were rare. CRE-1 — who 

directs mostly grounded television — referenced laziness the most throughout their interview. 

In Hollywood, if it gets up there, and it’s wrong, that’s laziness, because 
the resources are there to get it right. Or because the storytellers so badly
want to tell a story…But usually…it won’t be a good story. (CRE-1)

Note CRE-1’s belief that the abundance of “resources” (e.g., science consultants), combined with

the association of accuracy and quality, suggests that they see creators as having no excuse not to 

get the science as right as possible. This belief was not reflected in most other interviews, though 

there were those — mostly creators — who said creators have “a responsibility to at least know 

what you're bending” (CRE-27).

However, not all perceptions of convenient FiSci were so negative. The word “cheat” was 

used by several participants, though mostly without actual distaste for the action. Such 

expressions are not necessarily synonymous with laziness, but speak to FiSci as a convenient 

storytelling tool.

You want it to feel like it’s as real as possible. You want to make it as 
accurate as possible. At some point you know you’re going to cheat 
because you know it’s not a lecture. It’s not an oral argument in front of 
the Supreme Court. It’s a television episode so you’re going to take some
shortcuts. (CRE-3)

Here, CRE-3 recognises different tiers of content, with different levels of importance and 

standards for accuracy. I return to this in Chapter 5.1.1. 

As CRE-3 said, the idea of FiSci as shortcut is also incorporated into this subtheme. While 

sometimes a shortcut might be perceived as lazy (or, at least, someone who avoids shortcuts may 

be praised for their efforts), it may also be seen as necessary to tell a story in a particular amount 

of time (i.e., to avoid boring the audience with lengthy explanation or to keep the running time 

within production limits). In some cases, that shortcut is using a trope that audiences are already 

familiar with, so time doesn’t have to be spent presenting an unfamiliar representation of a 

scientific topic, whether it’s more accurate or not.82 

[Tropes are] shorthand...Like you show somebody walking through 
something that looks like a portal, they’re gonna understand that it’s a 
portal. But if you’re walking through something that doesn’t look 

82 This is distinct from using FiSci tropes because the real version would be too unusual for a viewer that it 
would take them out of the story (although said FiSci might be used as a narrative shortcut at the exact same 
time; it’s merely two different justifications).
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anything like anything anyone’s seen before, then you have to have 
somebody explain what that is and how it works. (CRE-13) 

Naren [Shankar, showrunner of The Expanse] has a PhD in physics and 
he wants to make sure that everything he does on that show that should 
conform to the known laws of physics does conform to the laws of 
physics…I applaud him for that. He doesn’t take shortcuts. (CRE-16)83

As the concept will reappear throughout this thesis (especially Chapter 7, which discusses 

perpetuated FiSci), it is worth my taking a moment to clarify my definition of the term trope. 

While the traditional literary device is defined as “a figure of speech, especially one that uses 

words in senses beyond their literal meanings84” (e.g., a metaphor; Baldick, 2015b, para. 1), I use 

the more recently adopted definition as a recurring literary element or device, such as a character 

type or plot point (Oxford University Press, n.d.c). In this sense, tropes find similarities with 

motifs and clichés (Merriam-Webster, n.d.). All participants that used the word “trope” did so in 

reference to this definition.

Convenience also refers to FiSci done for the sake of production, and the desire to hold a 

story to real-world challenges (Chapter 6.1.2). CON-10 identified a common visual in Science 

Fiction where characters are connected to FiSci technology at the base of their skulls (e.g., The 

Matrix; Wachowski & Wachowski, 1999), which may be done to spare actors and their 

hair/makeup teams from spending extra time — and possibly money — on visual presentation. 

Why do they always do the brain implant jacks in the back of the brain? 
It’s like the most primitive part of your brain?…It’s convenient, rather 
than having a giant port in the middle of your forehead, which would be 
a nightmare for makeup and hair for the entire series. (CON-10)

Meanwhile, CON-13 considered a more realistic form of transportation — a small 

spacecraft as opposed to a teleportation device — “cumbersome”; however, they did not 

elaborate precisely what is cumbersome about it.

Do [Star Trek’s characters] need the transporter? Well, no. They have 
shuttlecraft…but that’s cumbersome. So, it’s much better if you can just 
beam down to the planet. So, sometimes [FiSci] just makes things easier. 
(CON-13)

In the original series of Star Trek, teleportation tech was introduced by Gene Roddenberry as a 

budget-saving measure so that his team wouldn’t have to pay for different visual sequences of a 

spaceship making planetfall (Transporter, n.d.). A transporter could therefore be considered less 

cumbersome for production, but it could also be less cumbersome narratively, if a creator felt 

obligated to show a landing sequence that interrupted the flow of a story. It’s worth noting that 

more modern shows may continue to use similar teleportation as a technological trope because 

83 It’s worth highlighting that The Expanse is an adaptation of a Hard Science Fiction series of novels, so the
show’s adherence to accuracy may also be due to the fact that the books did it first.

84 Baldick (2015b) identifies “metaphor, simile, metonymy, synecdoche, irony, personification, and hyperbole” 
as types of tropes, and occasionally “litotes and periphrasis” (para. 1).
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audiences have become conditioned to their existence over the decades. If they don’t expect to 

see it, they’re at least comfortable with its presence — assuming it’s consistent with the rest of 

the technology and the project’s standard of science (Chapter 5.2.2).85

4.3 FiSci as Play
Related to FiSci as Tool, FiSci was also perceived — particularly when used within the genre of 

Science Fiction — as a way to explore realities that aren’t our own. 

As noted in Chapter 1, Science Fiction narratives can be used to represent modern societal 

problems using unfamiliar representations, or ponder the possible consequences of new 

technology assuming modern cultural values (Dill-Shackleford & Vinney, 2020). Thus, FiSci can 

act as an analogy, a metaphor, or some other kind of placeholder for philosophical 

contemplation. I’ve constructed such participant perspectives into the subtheme FiSci as 

Symbol. Some individuals might choose to classify this as another subtheme of FiSci as Tool; 

however, I see the intent behind FiSci’s use in this case as more creative and pairing with 

expressions of FiSci as opportunity to stretch one’s creativity (which can be found in the 

subtheme FiSci as “What If?”).

It’s just fun to do something, like the film Lucy, that really is just doing 
nothing more than playing upon an urban myth that you only use 10% 
of your brain. (CON-8)

It’s a little bit of your imagination, it’s a little bit of the kid in you playing.
It’s the desire to entertain people…and just tell stories. (CRE-4)

4.3.1 FiSci as Symbol
The importance of metaphor in literary artistic works harkens all the way back to Aristotle’s (ca. 

350 B.C.E./2008) Poetics: “The greatest thing by far is to have a command of metaphor…It is the 

mark of genius, for to make good metaphors implies an eye for resemblances” (XXII, para. 5). 

Much more recently, author Ursula K. Le Guin wrote, “All fiction is metaphor” (1989, p. 154). 

The literature has thoroughly discussed Science Fiction stories serving their audiences analogies 

and metaphors (Le Guin’s own work, included; e.g., Schalk, 2017; Sheckler, 2018), and similar 

views were reflected in my interviews. Several creators and consultants expressed perceptions of 

FiSci as some form of symbol in their or others’ stories. 

Other times [FiSci is used] just to talk about things in a more philosophic
way…I think sometimes it’s not to accurately portray the science, but to 
talk about what the science means in a greater context and sometimes 
exaggerating that is, in a weird way, more truthful. (CRE-19)

85 For example, a teleporter in the Hard SciFi series The Expanse (Shankar et al., 2015–2022) would be 
inappropriate; teleportation is also not consistent with some Science Fantasy that features other FiSci 
technology, like Star Wars.
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Of all participants, CON-8 was the greatest champion of this particular perception of FiSci, 

returning to this subtheme several times over the course of their interview.

It’s a symbol…I mean, you could replace Godzilla with forest fires, 
replace Godzilla with global warming, replace Godzilla with the response
to a tsunami or hurricane and you’ve got it. (CON-8)

Examples provided by participants covered the standard categories of Science Fiction 

metaphors. Some commented on current social issues:

We would take the word “mutant” and substitute, you know, “illegal 
alien”…Giving them a fantastical way to be different but trying to say 
something real to what people are really feeling right now. (CRE-22)

Others spoke of projecting modern concerns and/or fears of future situations — both 

technology and nature itself, the latter of which is seen in an abundance of dystopian climate-

change based scenarios (Leyda el al., 2016):

There is one [kind of FiSci] that comes to mind that is currently a pet 
peeve of mine. And that is the idea of artificial intelligence waking up 
and becoming conscious and turning against its creators…I think it tells 
us more about the human psyche ...than it does about the science of 
actually how AI works…Art reflects life in the sense that the things that 
are meaningful to us in the real world are threats…I guess we now play 
them out in stories to deal with them. (CON-4)

I mean, there’s a reason people have been embracing all these post-
apocalyptic movies in the last few years, you know? It’s the zeitgeist, so 
they’re sort of seeing what they fear is going to happen. (CRE-7)

Meanwhile, during my interview with CRE-27, I brought up the example of the FiSci in 

Finding Nemo where Marlin and Dory drop down a whale’s throat to be expelled via the blowhole 

(In cetaceans, there is no connection between mouth and lungs like in humans; however, whales 

also cannot spit, rendering either method of ejection as FiSci; Abbott, 2004). The scene is 

emotionally engaging, as Marlin has to literally let go of the whale’s tongue, plunging into an 

unknown fate, in order to continue on his emotional arc for the movie. This arc is to learn to let 

go of his son, Nemo (rather, his overprotection of Nemo). 

Not only is it a visualisation of what [Marlin] needs to do, but also being 
shot out of there is an escape…or rebirth in a way. And so, that science, 
they’ve bent it enough so that we can still believe that it’s possible, 
because I actually didn’t know that [was FiSci] until you just said it right 
then. (CRE-27)

CRE-27’s statement also highlights that identifying this moment as FiSci is not an ability that 

general audiences would likely have. Therefore, analogies involving FiSci are perceived as better 

when they violate fewer audience expectations. This relates to a more general perception that 

“invisible” FiSci is more acceptable (i.e., FiSci that audiences cannot recognise as unrealistic is 

more acceptable to use; see Chapter 5.2). However, one must also consider the storyworld 

around “visible” FiSci — for example, it would be unfair to directly compare the FiSci anatomy 
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of a whale in Finding Nemo and the FiSci anatomy of the “star whale” carrying an entire city on 

its back in the Doctor Who episode “The Beast Below” (Moffat & Gunn, 2010) without 

recognising the genre of the latter. 

Speaking of audience experience, to some audience members (who may then go on to be 

creators/consultants themselves), allegorical FiSci provides a greater source of interest than FiSci 

meant for other kinds of world-building, or real science concepts. Thus, it may be that FiSci as 

Symbol relates to FiSci as Improvement.

What was great about the original Star Trek was that it was a metaphor 
and an allegory…I was less into Star Trek because of the science than I 
was because of the storytelling, and the metaphor, the allegory, even as a 
kid. (CRE-11)

It may also be worth pointing out, for the sake of comparison, that science in the real 

world often relies on symbols (a.k.a. models). For example, the evolution of humanity’s 

understanding of the composition and nature of the atom carries multiple analogies — from 

plum pudding, to a solar system, to a cloud (Compound Interest, 2016). Analogical imagination can 

be used as a way for our minds to understand new or emerging concepts, including science and 

technology (e.g., nanotechnology; Schwarz-Plaschg, 2018). Similarly, metaphors and analogies are

necessary for humans to contemplate certain natures of reality, such as the imperceivable and 

weird world of quantum mechanics (Boudry et al., 2021). Physicist Robert Shaw was quoted as 

saying, “You don’t see something until you have the right metaphor to let you perceive it” (in 

Gleick, 1987, p. 262).86 However, such imperfect models fictionalize science to an extent, and as 

such, some might consider them to be FiSci when they’re found within fiction (e.g., any depiction

of a DNA molecule, even if it manages to display the correct chirality and shape; G. Jacobs, 

2013), just as the oversimplification of a topic might be. Such FiSci might be a symbol in that it is

a simplified version of itself, as opposed to a stand-in for some greater societal concept. Or, it 

might serve both purposes at once — consider a piece of technology which serves as a stand-in 

for the dangers of Man playing God, but whose inner workings are briefly brushed by 

haphazardly with jargon that sounds “sciencey.” 

The necessity of analogy to the human experience of unfamiliar science highlights analogy’s

importance for FiSci — my creators often perceived FiSci as needing to be explained to 

audiences when it is not already a well-established trope. However, due to the general dislike of 

exposition (or even “hate”; CRE-23), analogy can aid such explanatory dialogue by finding a 

concept audiences are already familiar with, and relate the two. CRE-9 highlighted this with the 

demonstration Sam Neil’s character does to explain how a wormhole works in the horror movie 

Event Horizon (Anderson, 1997):

86 Indeed, using metaphors in the context of scientific concepts can have downsides — amplifying 
misperceptions and spreading misinformation, at least from the perspectives of experts (e.g., Doherty, 2020).
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He folds the paper and puts the pencil through…I know it’s not right, 
but you explain [the science] in an emotional and visual and actually 
shocking way…There’s a sound effect there. And there’s a thrusting of a 
pencil and a ripping of a paper…and he’s got a chance to emote and act 
and everyone in the audience goes, “Oh, okay, I understand.” You’re not
really understanding how to travel through a wormhole…[or] if it even is
possible, but everyone got it. (CRE-9)

CRE-9’s example highlights how the quality of an actor’s performance (not merely the existence) 

of an analogy may heighten an audience’s experience of FiSci.

Analogous FiSci can also be a source of fascination for audiences, “prompting us to decode

analogies between future narrative and present experience, and to make sense of the differences” 

(Wiegandt, 2017, p. 278). While participants did not explore this opportunity explicitly, this can 

contribute to positive reception of a film/show (because audiences have a positive emotional 

experience despite apparent contradictions between the storyworld and real world). It also speaks

to how FiSci serves a role of opening up audience minds to let them imagine and take interest in 

worlds that are not our own, which leads me into the following subtheme.

4.3.2 FiSci as ”What If?”
FiSci, at least within the context of stories not attempting to mimic reality, was seen as a way for 

creators to “fantasize” (CON-18), play “make believe” (CRE-13), or otherwise envision 

implausible or impossible alternate realities. FiSci offers an opportunity for creators and 

consultants to “tell something new and innovative” and “push [the] boundaries” that reality 

normally imposes upon us (CON-16). Participants that spoke to this theme often did so by using 

the term imagination (e.g., “It allows people’s imaginations to go wild”; CRE-19). However, I use 

the phrase “What If?” to highlight how FiSci takes us beyond the constraints of reality and into 

one proposed by a storyworld. FiSci offers audiences both an “escape from what we are currently

living” (CRE-10) and the constraints of real knowledge (CON-4). 

I guess something that comes to my mind…is something that Einstein 
said…It’s that imagination is more important than knowledge. Because 
knowledge constrains you to all that is known, whereas imagination can 
lead you into the unknown to discover things to make them known. 
(CON-4)

References to imagination may also indicate that FiSci is seen not merely as an escape, but 

as a temporary expansion of the boundaries of reality (B. Johnson et al., 2016). Indeed, Slater et 

al., (2014) proposed that one source of motivation for why individuals engage with narratives is 

that narratives allow Temporary Expanding Boundaries of the Self [TEBOTS]. They argue that 

narratives offer a moment of respite from the cognitive and emotional demands of maintaining 

one’s identity (both the personal and the social). While TEBOTS may relate to people vicariously 

experiencing different identities, lives, and environments by immersing themselves within a story 
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(Dill-Shackleford & Vinney, 2020), a similar motivation could be ascribed to FiSci. If reality is too

constraining, FiSci provides a temporary permission to “turn one’s brain off” (or other similar 

phrases uttered by certain audiences responding to inaccurate or illogical content in fictional 

narratives) and ponder a “What If” scenario which transforms the impossible (or highly 

implausible) to the real — at least for an hour or two. 

CRE-15 considered the outer space (Soft SciFi) setting of their upcoming series 

“liberating,” saying the writers “don’t have a lot of rules. We can kind of do whatever we want.” 

Indeed, the speculative question “What If” is one upon which many a Science Fiction story is 

predicated — for example, What if we found a black hole out by Neptune that was actually a portal to Hell 

(as featured in Event Horizon)? However, such a question might also be asked for smaller pieces of

FiSci in a story, which would generally not be defined as Science Fiction (e.g., What if urine really 

were the ideal cure for a jellyfish sting?). While some FiSci may arise from a lack of fact-check, or other 

unintentional misrepresentation of realistic science or knowledge, I would propose that all FiSci 

might be considered a speculation: Within a given storyworld, what if this piece of FiSci were actually true?

So that’s, to me, interesting, too — that kind of speculative Science 
Fiction, just space and time travel…And that’s fun to speculate and play 
with…I think you use all that as a kick-off to the story. (CRE-9)

The imagination is the end of the boundary…The more crazy stuff you 
can come up with, the better, I think with the SciFi stuff. The Avatars or…
the warp speed in Star Wars87…Who knows if that could ever exist,
but it’s super fun. And it makes you think, you know, “What if?” (CRE-12)

Many participants spoke to FiSci’s tendency to depict possible future scientific knowledge 

and technology. 

We wrote this script 20 years ago…[It] had, like, self-driving cars, electric
vehicles…The thing we were the proudest of is everyone’s carrying 
around a personal assistant…little devices that would do shit for them…
You sort of don’t even realise when reality has caught up with you, and 
I’m, like, seeing everybody in the world with a cell phone in their hand all
the time and going, “Hey, that’s our PA. We invented that in our heads.”
(CRE-7)

Because our real future has yet to be written, this offers a different kind of escape from the 

established rules of our universe as sought by CRE-12, above. These “what ifs” are not 

completely freeing, in that they are restricted to depicting what could be possible if science 

continues along current paths of knowledge acquisition and application. Whether creators are 

merely prognosticating what is already inevitable, or directly inspiring inventors to find ways to 

manifest fiction as fact, was acknowledged.88 

87 Ships in the Star Wars franchise actually use hyperdrives for their faster-than-light propulsion; Star Trek ships
use warp drives.

88 SIt’s worth acknowledging that some Science Fiction is described as prophetic though the creator behind it 
may merely be attempting to describe modernity using metaphor (e.g., Newitz, 2022).
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Movies and TV have a tendency in some ways to kind of tell the future. 
Almost maybe a little bit of a self-fulfilling prophecy…I think [they] do a
good job of giving us a glimpse of what’s possible. (CON-18)

To that end, several creators also spoke to depictions of FiSci tech in past projects that 

came into existence (or into much more commonplace use) by the present day.

A car that drives itself. At one point, it felt like Science Fiction, and now 
it is a thing…It has to be in the aether in order for a scientist to be like, 
“But maybe we can.” (CRE-10)

It’s so interesting when you go back and look at the Science Fiction 
literature from a hundred years ago, and you see things like flip phone 
telephones and tablets, and things where you go, “How did they know?” 
And then the question is, did they know? Did they foresee, or did it…
inspire science to then create to those images? (CRE-19)

It’s worth noting that the concept of extrapolating FiSci from current day knowledge and 

technology was also considered important in order to ground unrealistic science, for the purposes

of keeping audiences immersed within the story (Chapter 5.2.2). To quote Le Guin once again, 

“The science fiction writer is supposed to take a trend or phenomenon of the here and now, 

purify and intensify it for dramatic effect, and extend it into the future” (1989, p. 150). Such an 

extension often prevents the FiSci content in Science Fiction from being too fantastic, and from 

being perceived (negatively) as such (Section 4.4). 

However, as CON-5 noted, the standards of what might seem too unrealistic (or too 

extreme of an extrapolation) will differ between audience members. In one storyline they 

consulted on (set in the modern day, in a world similar to our own), a human body was 3D 

printed so a character’s consciousness could be transferred into it. They commented specifically 

on the FiSci nature of the printing itself,89 and how — at the time the episode first aired — some 

people saw it as too far of an extension from contemporary 3D printing technology.

People gave us crap for that, and now they’re looking at 3D printing 
meat for people who are vegetarians for moral reasons…This would be 
actual meat. So it’s not too far from meat to organs, right?…We ended 
up not too far off. (CON-5)

As of 2022, 3D printing organs is still almost entirely relegated to laboratory testing — especially 

those organs grown without a neutral scaffold — but at least 10 individuals have had surgery 

wherein they received a transplant of a new bladder grown from their own cells (Belton, 2018).

Still, FiSci that might seem impossible could be considered inspirational when one looks at 

our own technology from the perspective of someone living sufficiently far in the past. Even in 

cases where FiSci is perceived as absurd, such a point of view may lessen the negativity inherent 

to the absurdity. Thus, the line between my subthemes of FiSci as Play and theme of FiSci as B.S.

89 The idea of storing a human consciousness digitally, and/or transferring it into a new body, is a completely 
separate instance of FiSci, very common to Science Fiction stories (e.g., in the Amazon series Upload; Daniels 
& Klein, 2020–2022).
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is a fine one, dependent upon personal taste and vision.

I like The Fly. [It] kind of works because on some level people think, well,
someday somebody will find a way to do that — transport matter. I 
mean, it seems absurd now, but everything we do now would have 
seemed absurd, you know, ten thousand years ago. I mean, we’re living 
in a world of pure magic compared to where we started. (CRE-7)

With regard to the relationship between play and inspiration, several participants made 

statements that FiSci could inspire audience members — to investigate the possibility of said 

future science/technology, to go into STEM careers, and so forth. While these statements were 

less abundant than those of general imagination, they show another form of the “What If?” 

question: What if I (as an audience member) try to manifest the FiSci I see, or at least learn more about what 

reality really offers?. 

These spaceships on these shows are basically impossible…or we sure as
hell don’t know how to make them, yet. So they’re fantasy machines…
They’re aspirational. They make people hopefully want to study 
science…and get us closer to those things. (CRE-3)

Thus, there’s a distinction between play for play’s sake and play with purpose. The latter was 

CRE-13’s primary consideration for FiSci — it should always be used in such a way that it 

inspires future generations of scientists. I will be discussing this further in Chapter 6.

I often use Jurassic Park as an example of the fact that the science was 
wrong, but that it inspired an entire generation of people to go into 
genetics…So is it more important that the science is accurate? Or that it 
is used in a way that is exciting and…gets more people into the STEM 
fields? (CRE-13)

While my interview questions were focused on FiSci, and not the genre of Science Fiction, 

there was discussion of the genre itself in terms of imagination, due to the natural association 

between Science Fiction and FiSci (See quotes above). Thus, it is worth acknowledging that 

previous literature has discussed such stories as speculative thought experiments, with some 

stating the thought experiment “becomes a measure of the work’s aesthetic quality” (Wiegandt 

2017, citing Suvin, 1979, p. 15). As Chapter 5 will indicate, the creators I interviewed would 

strongly disagree with such an assessment, consistently valuing character over an imagined 

scientific premise. Indeed, Wiegandt (2017) focuses on Poul Anderson’s Tau Zero,90 and states 

that “much of the novel is concerned with…the psychological effects of time dilation.” In other 

words, the thought experiment ultimately emphasizes the characters’ journeys in response to the 

science. Note that the science behind the premise of Tau Zero is based on real laws of physics, but

the story requires FiSci (i.e., a spaceship with certain technological capabilities we don’t have in

90 This 1970 novel features a spaceship traveling at such high speeds that — due to the laws of special relativity 
— its passengers experience the passage of time differently than everyone back home. According to Wiegandt,
its events serve as a metaphor for “life under nuclear threat in the late sixties” (p. 281), and “the spaceship that 
cannot stop is an allegory of human mortality” (p. 283).
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the real world) for the characters to engage with it. So even beginning with FiSci as Play, we must

return to FiSci as Tool.

The perceptions and themes discussed so far incorporate all the significant positive 

perceptions of FiSci discussed by my participants. But FiSci is not always seen as a neutral tool, 

or a way to tell a brilliant story, so I must move on to my final subtheme of this chapter.

4.4 FiSci as B.S.
I constructed FiSci as B.S. to describe my participants’ main negative perceptions of FiSci. The 

term B.S. is colloquially understood as the abbreviation for bullshit, and this word was used by 

several participants (e.g., “The premise is complete bullshit”; CRE-14). This theme therefore 

includes negative expressions that FiSci is “basically nonsense” (i.e., it lacks meaning, or any 

relation to the real world; CRE-3), and expressions suggesting a lack of value or quality. 

However, it is worth pointing out that negative descriptions of FiSci were generally more specific 

(i.e., a perception of a particular instance of FiSci, rather than commenting on FiSci as a whole) 

than neutral or positive statements were. 

[Show] started using zero-point energy, which is basically magical energy 
that comes from nowhere. Oookay. There is some theoretical basis that 
could be plausible. I personally think it’s bullshit, but you can go with it. 
(CON-6)

Most participants used a negatively coded word at some point during the interview. By far, 

negative words were used as synonyms for a lack of perceived realism or lack of believability (e.g.,

“ridiculous”; CRE-1; “absurd”; CRE-11; “stupid”; CON-15) — this is another reason why I use 

the abbreviation “B.S,” subtly referencing the idea of Breaking a viewer’s Suspension of disbelief.

Armageddon is so ridiculous and stupid. In fact, there’s that one point 
when they’re on the [asteroid], and they jump a cavern in that space car 
whatever, and I mean the movie lost me way before that. (CRE-27)

“Ridiculous,” which was said by many participants over the course of their interviews, was 

mostly used to refer to a lack of realism from an outsider’s perspective — that is, comparing the 

scientific knowledge of the real world to that featured within the storyworld. 

I think a little bit of the speeding up of the process of science is a little, 
you know, of course ridiculous. (CON-11)

However, CRE-3 used it in reference to a lack of internal consistency — a piece of technology 

(which ended up not getting featured, thanks to the science consultant pointing it out) was seen 

as ridiculous because it didn’t comport with the other technology featured within the story. 

My favourite note I ever got…We had written a scene where one of the 
characters was fixing the starship and he was using a wrench, and the 
note [from the consultant] was “A wrench? Why not an antelope bone?” 
It was, like, as ridiculous that they would be using a wrench on a starship 
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as you would be using an antelope bone…Such a primitive tool to fix 
this advanced piece of equipment. (CRE-3)

To CRE-3’s consultant, the wrench was B.S. because it wasn’t FiSci enough for the storyworld. 

Usually, a piece of FiSci stands out for being more unrealistic than the rest of the story, hence the 

multitudinous statements participants made about perceived realism affecting the use of FiSci 

(Chapter 5.2.2). 

Perceptions of ridiculousness were also recognized as subjective, dependant both upon the 

overall quality of the story, and one’s own beliefs about whether or not a piece of FiSci is deemed

plausible enough. For example, CRE-11’s reference to the effects of special relativity (with regard

to a spaceship traveling near the speed of light) may not, in fact, be known by every member 

within the target audience. Nor will everyone have the same perception of how “practical” a 

piece of FiSci technology will be.

[FiSci is] terraforming planets to make colonies. It’s artificial gravity. It’s 
all the stuff that we see in Science Fiction shows that we take for granted
in order to tell the story which are all kind of absurd, and are certainly 
not practical anytime soon…We know that according to Einstein that if 
ships travel near the speed of light, we’re not going to just be able to zap 
back to Earth for coffee, and everyone is sitting there and hasn’t aged a 
day. (CRE-11, emphasis added.)

Moving on, the word “stupid” was used by several participants, and also primarily used to 

suggest lack of realism or believability.

It’s funny. I go along with, like, oh, this is how spaceships work in space 
bullshit, to a certain extent. The one time I lost my mind on it was in 
[Star Wars] The Last Jedi…I just wanted to scream, “No, that’s not how 
space works”…It was just stupid. (CRE-20)

As a more general slang term, there were also a couple of uses speaking to a generic lack of 

quality (e.g., CON-9; CRE-28). However, “stupid” may also speak to the ease with which a piece 

of FiSci could be replaced. CRE-11 spoke of wanting to avoid “stupid mistakes,” and CRE-16 

referenced the same concept in their desire to avoid using the wrong terminology. 

You don’t want to say anything stupid, you know? You don’t want to 
invoke quantum entanglement when physicists really mean something 
else by that term. (CRE-16)

Thus, “stupid” could relate to some FiSci being seen as lacking effort (Section 4.2.3) — FiSci 

ends up in stories because no one bothers to correct it.

Regarding lack of effort, the word “embarrassing” was also used by a few participants. 

Perhaps unlike the more generic “stupid,” “embarrassing” suggests a creator would or should 

experience some amount of personal shame having used a particular piece of FiSci — the FiSci 

(perhaps along with other elements within the story) that results in failure. That failure may be in 

reference to one’s own standards, or to those of the target audience.
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We want to be, I think, medically sound, so nobody’s saying, “You guys 
are idiots. You have no idea what you’re talking about.” That would be 
embarrassing. (CRE-14)

Alternatively, as CON-9 highlights from their consulting perspective, FiSci could be 

perceived as disrespectful to other experts who put time and effort into providing the show with 

information. Thus, FiSci is perceived negatively because it carries negative consequences from 

those that see the final product even long after doing so (i.e., beyond being taken out of a story).

We’ve definitely taken liberties a lot with what would be real for a 
transplant patient, you know? Like, who gets a transplant, when they get 
a transplant, and stuff like that. That’s probably one of the things we’ve 
cheated the most. Embarrassingly so.

[JD: Why would you consider it embarrassing?]

Because…you kind of take on this unsaid responsibility not to bastardise
someone's profession, or bastardise something that they’re extremely 
passionate about. Something that they’ve committed their life to. And so 
when you ask for people’s help, especially medical specialists…they don’t
want to help you if you’re going to fuck them, to be candid. So it’s a 
good way to burn bridges and not get help when you need it. (CON-9)

FiSci may also be seen as having a lack of respectability. CRE-2 noted that unintentionally 

“goofy” FiSci (i.e., FiSci being perceived as out of place) won’t be taken seriously by audiences. 

Their use of the word goofy suggests some FiSci carries an unwanted comedic tone, which may 

reference the Incongruity Theory of Humour. Specifically, FiSci that doesn’t comport with the 

storyworld evokes laughter (Morreall, 2020).

I don’t want to write something that when people are recounting it, it’s 
just goofy…I don’t mind writing something goofy if it’s [meant to be] 
goofy, but things that are…masquerading as serious things are just 
embarrassing…The premise [has] become so goofy that it doesn’t pack a
punch anymore, because no one can possibly take it seriously. And that 
would be true of even crazy, batshit Science Fiction. I think there are 
ways to make stuff that’s crazy and fun that still doesn’t seem, like, 
laughably ridiculous when it’s examined. (CRE-2)

Though CRE-2 clarifies that intentionally goofy FiSci is acceptable, the unwanted version of it 

may also harken back to ancient perceptions of laughter as mockery, and done out of finding 

enjoyment in another’s failure (and thus to be avoided; Morreall, 2020). So perhaps audiences 

consider “bad” FiSci humorous because they see it as a mistake the creators should not have 

made. However, as CRE-2 was the only participant to speak of FiSci as negatively comedic, 

further investigation would be required to understand why FiSci could be perceived as humorous.

Given that the Superiority Theory (as explanation for the source of laughter and the human sense

of humour) has been thoroughly weakened by more modern theories — primarily Incongruity 
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Theory but also the Relief Theory of laughter91 — a lack of internal consistency is more likely to 

be the source for perceived goofiness (Smuts, n.d.). Meanwhile, CRE-2’s statement that FiSci 

should “pack a punch” suggests FiSci should be used with a particular goal in mind (i.e., not 

aimless or unjustified), which also alludes to the notion of effort. 

In addition to such types of B.S., there were also negative perceptions of FiSci as “magic” 

(CRE-17), meaning that it operates using its own rules that creators will make up as needed, not 

really caring about what the real science is (e.g., “It sort of feels like, well, we can make up 

whatever”; CRE-15). Such word choice may speak to either a perceived lack of effort in trying to 

base FiSci on some semblance of real science, or to expecting target audiences not to care about 

the FiSci’s disconnect from our reality.

CRE-2 noted how their own personal standards of wanting FiSci to be based on real 

science was distinct from their showrunner’s, who just wanted them to make something up for a 

plotline — thus, negative perceptions of FiSci could stem from conflicting standards between 

two (or more) creators working on a single project. Personal standards will be further discussed 

in Section 6.1. 

[Showrunner] had no interest in science…I remember when we were 
trying to think of the disease that this girl [had]…we did all this research 
to try to find, like, what are some really strange, lesser-known diseases…
[Showrunner] had sort of a list of requirements, like she has to seem 
perfectly fine until she’s not, and then she could sort of drop dead at any 
time. And we ended up finding some strange disease, and then he was 
like, “Yeah, no, I don’t care about a real disease. You could call it 
lightswitchitis. Where we flip the switch and she’s dead.” (CRE-2)

The term “pseudoscience” was used by a few participants in the context of FiSci, which is 

generally considered a negative term in the real world, but it is unclear if these participants were 

using it as such, or merely as an alternative term for “fake science” (cf. CRE-17’s use of the term 

“schmience,” which they did not use negatively). CRE-10 distinguished such inaccurate science 

from anything that was made up entirely (which would be classified as FiSci under my definition). 

The example they gave was the use of a made-up virus, as opposed to a misrepresentation of a 

real one. 

The showrunner, I think in an effortless way, really did keep the 
pseudoscience down to a minimum…He never put in something that a 
TV viewer could be like, “That’s wrong”, because it was kind of made up
and it all sort of made sense. (CRE-10)

Negative FiSci, to CRE-10, was content that was identifiable as inaccurate to the audience. This 

could suggest that explicit misrepresentation is worse than “science” supposedly created from 

scratch. However, few participants made similar distinctions, so I cannot draw conclusions about 

91 i.e., that laughter manifests in order to release built up tension/energy; however, Relief Theory does not 
distinguish humorous from non-humorous laughter, and thus must be used alongside another theory, such as 
Incongruity Theory to explain humour (Smuts, n.d.)
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FiSci hierarchy in this way. Chapters 5 and 6 will instead detail when some kinds of FiSci are 

more or less permitted in certain kinds of stories.

4.5 FiSci as Santa
FiSci as Santa is not an actual theme in and of itself, but there were a surprising number of 

references to Santa Claus in my interviews. Thus, I want to acknowledge the three ways that six 

participants (including writing team CRE-21 and CRE-22) used this figure of myth.

The first was how Santa and FiSci are both symbols, which was discussed in Section 4.3.1:

[FiSci and Science Fiction are] nothing more than symbols that we 
recognise aren’t--I mean like Santa Claus. There is no Santa Claus…But 
the idea of even a guy on the street corner ringing the bell, it’s not that 
you really think that guy is Santa Claus…[But he] represents the 
goodness of mankind and the spirit of giving. (CON-8)

The next is FiSci as the kid version of science — that eventually audiences will have to 

grow up and learn it’s fictional and enter the real world of what is actually possible. This connects

back to Busselle and Greenberg’s (2000) discussion of types of realism, wherein they recognize 

“at some stage children come to understand that people and events appearing on the television, 

at least in fictional programs, exist for the purpose of creating a representation of something that 

does not exist in the real world” (p. 253). To children growing up in certain households, Santa is 

an entity that operates within the world according to certain rules, and explains certain 

phenomena (e.g., How do those stockings get filled with treats?). Eventually, one must realize 

that Santa does not, in fact, exist. Yet, fictional media likes to continue to represent Santa as real.

The classic is nobody ever says on television Santa Claus doesn’t exist. 
Never. Because nobody wants to be the one to tell those under-seven-
year-olds that that’s what’s going on. Everybody gets to get over that 
little bit of naivety themselves. (CRE-6)

Santa Claus and all the Easter Bunnies have their place in life, to a certain
age. This is like an adult version of that game. (CRE-14)

The idea of having to grow up and realize FiSci is fictional seems to contrast with 

sentiments that some FiSci could be seen as inspiration or hope that translates into people 

wanting to recreate what they see in the real world. Hope was briefly referenced in CRE-21’s and 

CRE-22’s back and forth about Santa/FiSci, with the latter seeing FiSci-filled worlds as an escape

from reality, which aligns with perceptions of FiSci as “What If?”. But they suggest reality needs to 

be escaped every once in a while to keep humanity’s hopes for the future up (à la Slater et al.’s 

[2014] TEBOTS model). This contrasts with the idea that FiSci inspires us to recreate fiction in 

reality. 

Especially seeing the rise of all the Marvel films, The Star Wars films…
When you set things not in this world, or in a slightly alternate world, I 
think you can tell stories with more hope…As much as we know in real 
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life right now, I think now we want an escape. We were talking today 
about Santa…because [CRE-21] was talking about whether to show 
[their child] Miracle on 34th Street (CRE-22)

You’re introducing doubt…When you think about it, completely full of 
holes. It’s not gonna hold up if you start picking the logic out of it. 
(CRE-21)

No, but…look at how much money and time and across cultures and 
languages that this myth…That’s truly Science Fiction, but yet we all 
want to believe. (CRE-22)

And I think as they get older, you know, they sort of demand a more 
scientific explanation for things. Like back to Santa it’s like, just saying 
Santa is magic is starting to become not enough for [child] who wants to 
understand exactly how that works. (CRE-21)

Compare, also, the notion that taking a break to watch a Santa-featuring Christmas movie allows 

us poor, jaded adults to return to our childhoods and pretend for 90 minutes that magic is real.

The final way Santa was brought up in connection with FiSci was that of a common 

mythology which can serve as a shortcut in storytelling (i.e., FiSci as Tool). CRE-19 spoke of 

such a shortcut more in the positive sense than the subtheme FiSci as Convenience would 

generally suggest. They saw FiSci tropes as a source of fascination and perfectly acceptable as 

long as the greater narrative does not treat them as plausible scenarios.

You try to tap into something that people know, but they don’t know 
too well. And that kind of mythology makes people lean in. Do I actually
think aliens built the pyramids? No, I don’t. But almost everybody has 
heard it…It taps into a cultural question mark. Is the science bad? Yeah, 
it’s really bad…But to me, that’s the scientific equivalent of Santa Claus. 
I don’t think there’s a real Santa Claus, but we can make some really cool
movies about Santa Claus…So I think in that regard, I think [using FiSci 
is] fine. Again, as long as it’s presented as like you would a movie about 
Santa Claus, that this is a fantasy. (CRE-19)

The end of their statement hints at possible consequences of FiSci presented as genuine in the 

real world, which I will return to in Chapter 6. Their reference of common mythology will 

reappear in my discussions of perpetuated FiSci (Chapter 7). Ultimately, the comparison between 

FiSci and Santa may reveal an important role that FiSci serves in inspiring audiences to 

investigate reality once the story has finished. FiSci may provide a source of childlike wonder, 

evoking not a desire to sneak out of one’s bedroom to catch a parent red-handed eating the 

cookies and milk, but a desire to engage with other science communication content and learn 

how FiSci connects to the real world’s alternatives.

4.6 Summary
According to my participants, their perceptions of FiSci are generally context dependent. 

Primarily, creators and consultants spoke of FiSci being a tool within a story — to be used to 



92

improve upon what realistic science can offer, or as a necessary compromise, or as a method of 

convenience to avoid devoting more time and/or effort to explore real science concepts (both in 

the production of a project, and within the narrative itself). Consultants were more likely to 

ascribe neutral intent (e.g., narrative shortcuts) to convenient FiSci than creators, who were more 

likely to evoke perceptions of laziness.

Participants also spoke of FiSci positively, as a way to imagine and create realities beyond 

our own — including to inspire audience members into investigating science concepts or join 

STEM careers — and use particular instances of FiSci to serve as symbols for other concepts. 

Negative perceptions of FiSci focused on FiSci being too unrealistic, even within the context of a

given story, and demonstrating a lack of effort on the part of the creator. 

One interesting concept unveiled by many participants likening FiSci to Santa Claus was 

the perception of FiSci as a kid-version of science one must eventually move on from (in terms 

of belief), but occasionally return to by entering a narrative in order to escape the real world. 

While perceptions of FiSci were dependent on more specific details, such as the FiSci's 

perceived realism, perceptions of science in the real world were mostly positive. Meanwhile, more

than half expressed that the scientific accuracy is less important than the story's overall quality. 

Such a “story comes first” mantra leads directly into the following two chapters on how 

participants decide when to use FiSci in their narratives.
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Chapter 5: FiSci and the Storyworld
 Elliot: He's a man from outer space and we're taking him to his space ship.

 Greg: Can't he just beam up?

 Elliot: This is reality, Greg.

E.T. the Extra-Terrestrial (Spielberg, 1982)

Given that FiSci was predominantly seen by my interview participants as a storytelling tool, I 

must further explicate when creators and/or consultants believe it is appropriate to use FiSci, and

when their project should adhere as close to depictions of real science (as process or knowledge) 

as possible. Both Chapters 5 and 6 are dedicated to exploring the themes constructed to answer 

this research question, with the themes separated by their relationship to the story. 

I open this chapter with a discussion of a modifying theme I call The Genre Influence, 

which influences the other themes constructed for Chapters 5 and 6. I then discuss when 

creators/consultants believe FiSci should (or should not) be used to create a better storytelling 

experience (theme: Crafting a Quality Story) — this includes the elements within the story 

itself (subtheme: Story Elements), as well as how audiences immediately engage with it 

(Intended Audience Response). Chapter 6 will cover themes relating to FiSci and the Real World.

5.1 The Genre Influence
While there were several factors influencing how science is represented in a fictional narrative, 

both creators and consultants identified two that modify their attitudes and decisions. From 

these, I have constructed the subthemes The Genre of the Story, and The Genre of the 

Science. The former contains discussions of traditional narrative genre (Chapter 2.1.1); the latter 

collects discussions of science and FiSci primarily through relation to an average person’s modern

life — i.e., both Distance from Humanity and Distance from Now. For example, a creator might 

consider their goal of telling a good story as a primary factor in any decision-making process 

(Section 5.2), but they also acknowledge that to be considered good, a modern Hospital Drama 

will require a higher standard of scientific accuracy than a dystopian Science Fiction Thriller. 

These genre modifications were often evidenced by participants using phrases similar to “It 

depends on the context” or “It depends on the story you want to tell”.

This section will explore both genre subthemes; however, given their connection to the 

other themes, I will make passing references to those they modify, which will be discussed 

further throughout the rest of Chapter 5 and Chapter 6.



94

5.1.1 The Genre of the Story
As discussed in Chapter 2.1.1, a film or television genre label is subjectively assigned to a project 

for marketing or discussion purposes, by both professionals and general audience members 

(Moine, 2008).92 Projects are grouped together because they share similar features — either 

common narrative elements (e.g., Science Fiction, Western) or emotions elicited (e.g., Thriller, 

Comedy) — but not every person may agree on the genre(s) assigned to any one piece of media 

(Neale, 2000). This was highlighted to almost comedic effect during the interviews, when creator 

CRE-2 spoke of a run-in their showrunner had with the network’s Standards and Practices [S&P]

division. While their SciFi series was often prevented from featuring murders on-screen, another 

SciFi series on the very same network aired a scene wherein a bunch of children were violently 

killed. 

It just seemed arbitrary sometimes, what was allowed and what was not, 
and [Showrunner] was so angry, and he was like, “We can’t do this 
bloody murder scene and they can kill a hundred kids on screen? Like 
what’s happening?” And then [S&P] came back with, like, “But that’s a 
fictional show because it’s set in outer space. You have a crime show.” 
He was like, “It was a crime show about a zombie who eats brains, you 
dumbass. They’re both bullshit.” (CRE-2)

Subjectivity notwithstanding, when asked what factors go into choosing between an accurate 

representation of science or FiSci, story genre was referenced by most93 interviewees. This 

revealed what I describe as the permissions of Science Fiction/Fantasy [SFF], and the restrictions of 

grounded fiction (i.e., stories that can be thought of as taking place in our own world, in basically the

present day94). While a story’s genre necessarily influences the vision a creator has for a project, as

well as the production limitations on said project (Chapter 6.1), participants mostly referenced 

permissions or restrictions with respect to a genre’s influence on the perceived quality of the 

story (Section 5.2) and real-world consequences (Chapter 6.2). As such, this will be discussed in 

those respective sections. CRE-9’s quote below serves as a preliminary example of beliefs toward 

story genre and its influence:

I think in a medical show that’s about the current day, maybe you’ve got 
to be a little bit more careful. But if you’re talking to me as someone who
works in Science Fiction, Fantasy, and supernatural…everything’s case 
by case. So if you’re talking about a show like…House or The Good Doctor, 

92 For example, Sony’s marketing chief, Sid Ganis, said of The Last Action Hero (McTiernan, 1992), “There’s no 
genre for this movie...It only looks like an action movie. It’s about an action movie star. I think it’s…fantasy”
(Shone, 2004, p. 206).

93 See Chapter 3.2.6 — Notes on Reporting — for frequency ranges corresponding to my use of the words most,
majority, many, several, and few.

94 Again, it is worth noting subjectivity, here. If we are to assume a movie takes place in the real world but 
features regular violations of the laws of physics and/or non-existent technology for the purposes of exciting 
action/adventure sequences, should it be classified as a modern Science Fiction story? Or is the science 
merely fictional?
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which takes place today, maybe [FiSci is] a problem. If you’re talking 
about something that takes place a hundred years from now, it’s 
aspirational. (CRE-9)

Note their mention of both Genre of Story (“Science Fiction”, “medical show”) and Genre

of Science (“a hundred years from now”; Section 5.1.2), hence my choice to unite both theme 

names with the word “genre.” For some creators and some consultants, there appears to be an 

association between SFF narratives and non-contemporaneous settings, despite many modern 

SFF films/shows taking place in approximately modern day and in approximately our world.95 

On the other hand, period dramas, by their very nature, do not take place when they were 

produced. The only reference made to one of these was the series Manhattan (S. Shaw et al., 

2014–2015), in reference to the science being accurate to what scientists in the 1940s knew (or 

didn’t know). That being said, one would be hard-pressed to name a movie which takes place in 

the future but would not classify as SFF, so the association does make some sense.

While various participants chose to emphasize either permission or restriction, there were 

effectively no judgments seeking to establish a hierarchy of one genre over another. Grounded 

content was not seen as better than the more fantastical, though what I term grounding — the 

inclusion of elements audiences can relate to, including accurate science — was seen as 

worthwhile in narrative worlds not meant to be our own.

I think Kevin Murphy96 [said], “I will be grounded and as accurate as 
possible on as much as I can, so you’ll go with me on this really fantastic 
journey, and you’ll tend to buy into things that get a little more fantastic 
because all the other things are very grounded.” (CON-5)

In other words, while a SFF label allows more leeway in terms of the representation of 

science (i.e., greater permission to choose FiSci), the sandbox still has walls to stay within to keep 

the audience engaged with the story (Section 5.2.2). Realistic science was often considered for use

in more fantastic worlds specifically because creators wished for it to serve as an anchor. This is 

one reason why experts are consulted for projects whose stories take place in unrealistic 

storyworlds.

As for the more grounded genres, participants held different standards of accuracy 

depending on the style of the show. Hospital dramas and lab-focused forensic procedurals were, 

perhaps unsurprisingly, generally seen as being held to higher standards in terms of selecting an 

accurate representation of science, given their science-based storylines and more serious tones 

95 These stories often involve a protagonist learning about and being brought into, or just operating within, a 
secret society of alien or fantasy species that hide from civilization as a whole (e.g., Men in Black [Sonnenfeld, 
1997]; Grimm [Greenwalt et al., 2011–2017]). In fact, one of the purposefully selected TV shows (Section 3.2.3) 
— iZombie (Thomas et al., 2015–2019) — begins as such a story, with the protagonist hiding her zombie identity
by working in a morgue.

96 an actor and writer most known for the series Mystery Science Theater 3000 (Hodgson & Mallon, 1988–1999)
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(and sometimes in spite of the actual amount of FiSci in them).97 This includes not just the 

creator’s standards, as medical consultant CON-9 demonstrated:

[The creators would] just do what I said, because what I said was legit. 
And if they didn’t want to go that far, they’re like, “Nah, we’re just going
to cheat.” Okay, not a medical show. I don’t care. (CON-9)

CON-9 referred to the general process of getting accurate science into their shows as a “horse 

trade.” They exerted far more effort into and concern with such a compromise when the overall 

conceit of a series was medical in nature.

Meanwhile, a few interviewees expressed that if you’re aiming for a specific genre, you 

should not include too much FiSci, lest you transition into another genre — namely, Fantasy.

My pet peeve in every outbreak movie, which is also in zombie movies, 
is they don’t have incubation periods…Everything has an incubation 
period. And the darn thing [bites] you, and one minute later, you’re 
infected, right? That’s just not how it works…So zombie movies are 
okay. But you know, when you’re having an outbreak movie that’s 
supposed to try to stay close to the science, and you completely miss 
some of the key concepts…It’s like, why bother? Then it’s just Fantasy. 
(CON-14)

The mention of zombies in this case is noteworthy, as many movies/shows these days go out of 

their way to explain zombie origins through some kind of virus which can be cured through 

science — in other words, they seek to ground a fantastic element with some kind of scientific 

principle, even if the overall package remains highly fictional. Rabinowitz (2011) notes how 

“counterfactual science” can “naturaliz[e] a text that would otherwise be unnatural” (p. 205) — 

FiSci can be used to turn pure Fantasy into Science Fiction. In relation to CON-14 (and others), I

highlight the subjective perception of story genre by citing Russ (1975): “Mistakes in scientific 

possibility do not turn science fiction into fantasy. They are merely mistakes” (p. 112). 

These attempts at grounding signify how story genre influences the perceived realism of a 

piece of science (or FiSci) in a narrative. The word perceived is significant here, because in terms of

decision-making, plausibility and consistency were more important when choosing between FiSci and

real science than factuality was (See Section 2.2.1 for A. Hall’s [2003] conceptualizations of 

perceived realism). While perceived realism will be discussed in Section 5.2.2, here are examples 

of participants who discussed these concepts in terms of story genre:

When you’re outside the [SFF] genre…the “what ifs” tend to be things 
of “What if you have this highly improbable yet entirely possible set of 
circumstances?”…You can typically stay within the laws of physics as we
understand them. (CON-3)

I think we didn’t feel so encumbered by [an obligation to accurate 
science]…I mean, it was a show about zombies. So…what we’re dealing 
with is [already] not real. And we’re making up a lot of the rules, and also

97 No one suggested any non-science genres would actually be more accurate than these grounded 
medical/forensic shows, due to their lack of opportunity to cheat with the science.
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kind of staying within some of the mythology and rules that have already 
been created about zombies. (CRE-15)

If you want it to feel real, then you can’t make tons of stuff up. And then
conversely, if I’m building a huge vehicle for The Rock,98 there’s gonna 
come a point where it’s, like, well that’s more fun if the technology 
works that way, even if that’s impossible. (CRE-20)

In addition to subjective assignments of story genre, there is the challenge of breadth. Even

if two films fall under the Science Fiction umbrella, they may have very different tones (e.g., 

comedic vs. suspenseful). This adjusts the perceived permissibility of FiSci — however, the issue 

of tone was almost exclusively brought up by creators.

I think it depends on the tone of your show, and the point you're trying 
to make…I don’t think Star Wars would be as good if there were no 
sounds in space. It’d be more accurate. Would it be better? I don’t think 
so. However, when you’re trying to do a movie like Gravity, where you 
are going to be trapped in space and lost and not know if anyone’s going 
to find--That silence was spectacular. To see these things explode with 
no sound. It was chilling, but again, it was a different tone. (CRE-19)

While many participants discussed comedy, at least briefly, there was mixed feedback. Most

said a more comedic or farcical situation meant FiSci was more acceptable (and in CON-2’s case, 

even desired). 

If the intent is sort of comedic or farcical, in some ways it would be good
to have the science part be blatantly unscientific or bad. (CON-2)

Nobody wants to make a cartoon out of any of the science — space 
science, medical science, whatever the science is. But…I think in 
Comedy there tends to be more leeway because the onus, the emphasis, 
is on the funny. I think in Dramas…more kind of effort’s spent on being
accurate. (CRE-12)

However, CON-13 hoped for comedic content to still be accurate for certain kinds of science.

It would be nice if you’re dispensing medical advice on the show, as an 
example, even on a Comedy it’d be nice if it were right. (CON-13)

Soap Operas have been used as vehicles for Entertainment-Education (Chapter 1.3); 

however, soap operas themselves are often excluded from discussions of FiSci. This may be 

because prime-time dramas like Grey’s Anatomy, which also regularly rely on rotating relationship 

woes as sources of drama, are deemed to be more popular these days.99 It may also be because 

the stereotypical perception of Soaps is that their scenarios are so unrealistic they are unworthy of

comment. Therefore, it was important for me to collect perceptions from individuals who had 

worked in some capacity on such shows. Two of my participants had previously worked on at 

least one Soap Opera, and both admitted to the general lack of concern regarding scientific 

accuracy.

98 Dwayne Johnson. The term “vehicle” means a film (perhaps franchise) for him to star in.

99 Season 18 of Grey’s debuted on September 30th, 2021, to over 4.6 million viewers (TV Series Finale, 2021); 
this was double General Hospital’s viewership that week, which airs on the same network (Lewis, 2021).
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The philosophy of that [show] was much soapier…I wouldn’t say 
completely unrealistic, but we definitely had our own contagion story…
[where] somebody had the antidotes in a briefcase…We definitely did 
not care…It was a Soap Opera. So it was like, anything goes…If you can
bring somebody back from the dead, you can do whatever you want. 
(CRE-15)

CRE-15 highlights how the impossible plot line of bringing a character back from the dead 

permits other implausible FiSci. The FiSci, no matter how impossible in the real world, blends 

right in to the rest of the story. Their statement “It was a soap opera” also demonstrates how the 

genre is expected not to have particularly high standards when it comes to science.

Providing an example of this, CRE-6 told an anecdote about an episode they directed 

where a patient underwent brain surgery with a full head of hair:

We had to do the brain surgery scene. But we weren’t about to shave his 
head…and just as they’re bringing the scalpel in, you know, we tilt the 
camera away…Brain surgery with a full head of hair. That’s, that's very 
accurate.

[JD: Yeah, no bald cap?]

Didn’t even do a bald cap, because they didn’t want to go through the 
trouble of having his hair grow back for…six weeks. We weren’t about 
to do that for the guy that every girl out there was in love with. So, like I 
say, we take a lot of licence. (CRE-6) 

It’s worth noting that CRE-6 acknowledged the Soap they worked on did occasionally make use 

of a medical consultant, though their anecdote exemplifies how the genre of a narrative (and the 

tropes associated with that genre) leads to creators choosing FiSci over accuracy. Neither creator 

made reference to any past Entertainment-Education storylines. Even if they had, the heightened

realities and melodrama endemic to the genre maintain a stereotype of inaccuracy to the point 

where another creator brought it up during their interview:

[On their Crime Procedural] We tried to be pretty hardcore with that 
stuff, but obviously…an actual honest to god Soap Opera doesn’t care 
about those rules and is just going to do whatever the heck they want. 
And if they want to do open heart surgery with a penknife, that’s what 
they’re gonna do, because it serves their storytelling. (CRE-3)

As for Hospital Dramas that appear to hold themselves to a higher standard of 

representation, creators did admit they may appear more accurate than they really are.

I mean, most Medical Dramas are fictional science. But I’m not 
supposed to call them that. And that’s not really what they’re aiming to 
be. (CRE-1)

I know doctors who say that even simple things in medical shows — 
forget about the science behind a procedure or the actual medical 
procedure — they get so many other things wrong. (CRE-9) 

I think most people would think that the Medical Dramas are pretty 
accurate, when in fact, they’re not. So in a sense, I guess [FiSci] is 
acceptable, because if you watch ER, you watch Grey's Anatomy, it feels 
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real, but it’s not real…The science advisors [are] doing their job, because 
they’re making it sound authentic, even if it’s not authentic. (CRE-11) 

These statements can be compared to Funk et al.’s (2017) study, wherein U.S. adults expressed 

the belief that Hollywood content “focus[es] more on entertainment than getting the facts right,”

including medical programs (p. 45).100 However, U.S. adults are more likely to perceive medical 

programs as “generally portray[ing science] in a realistic way” (32%; 45% of “frequent viewers”) 

than Science Fiction does (18% and 21%, respectively). Such a difference between these two 

genres is unsurprising, and also speaks to how the other genre subtheme (The Genre of the 

Science; Section 5.1.2) affects the use of FiSci.

Additionally, CRE-11 highlighted a definition of “acceptable” based on invisibility — FiSci 

can be used when the audiences don’t know it’s there. Such a standard would, of course, be 

impossible to hold across all genres. As CRE-11 regularly works in SFF spaces, it appears that 

they were clarifying how FiSci can be seen as permissible within grounded content. As such, the 

modern Hospital Drama (and other similar genres of television) may feel more obligated to defer 

to their consultants and restrict their use of FiSci, but the final product audiences consume may 

still abound with errors which are less noticeable to target audiences.

In addition to intra-fictional genre and the corresponding tones, participants also identified 

the intent of the content — particularly, that the primary purpose of fictional movies and 

television, irrespective of genre, is to entertain. This intent was seen as a justification for FiSci 

(mostly among creators, expressed as “It’s just entertainment”):

Fist fights on screen, you can’t get through the first punch. I mean, you’d
be out like a light…Jason Bourne can fight, you know, twelve or fifteen 
guys and take a million punches and get thrown through a wall. It’s just 
entertainment. (CRE-6)

Admittedly, this seems to ignore the fact that narrative can be seen as rhetoric (Phelan, 1996), 

especially within pop culture (Brummett, 2006). Thus, most if not all Hollywood productions 

deliver some kind of message to their audiences, and any portrayal of science can become a 

rhetorical statement. That statement may be “We should be concerned about climate change,” or 

“Science is incapable of explaining some of the mysteries of life,” or ‘“Real science is boring; let’s

watch these cars jump between skyscrapers.” Such messages, depending on the framing, can have

real-world consequences (Chapter 6.2).

Ultimately, many creators and consultants asserted that FiSci was acceptable because the 

content they were producing was fiction. In other words, fictional science would be inappropriate

if they were trying to make “a documentary” (CON-7, among many others), but they aren’t.

Their goal was not to make a science documentary. Their goal was to get 
picked up next season…I mean I always gave them the correct advice, 

100 66% of U.S. adults surveyed, 54% of “frequent viewers”
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you know, but I never would expect them to sacrifice getting picked up 
next season in order to have the science exactly correct. (CON-17)

The purpose of the movie is not to educate people about science. That’s 
what documentaries are for. It’s to take people on a fun ride. (CRE-13) 

One of the phrases that comes out a lot, and I don’t know if you’ve 
heard this in your research yet, but it’s dead-on for your research…When
we get into trouble with it, and somebody goes, “Well, but that’s not 
exactly accurate,” but then you realise that would unravel the whole 
thing, people say, “Oh, well we’re not making a documentary”…You 
have to entertain people first and foremost. (CRE-23)

If we consider Nonfiction as its own genre to stand beside the many breeds of fiction — 

which is not entirely inappropriate, given the fact that documentaries and docuseries do air on 

television and are released in theatres101 (and on streaming platforms) — this would then become 

the most important qualification in determining whether or not to use FiSci. Accuracy was 

perceived as mandatory in documentaries (though one participant, CON-11, acknowledged 

documentaries themselves have biases and even misinformation; see also V. Campbell, 2016), and

misinformation in purported documentaries is significantly more problematic than in content that

never stylizes itself as such.

I don’t want to be watching a National Geographic show and have them 
lie to me…I haven’t been on the bottom of the sea floor. I haven’t seen 
any of these things…I don’t want some CG creature to show up in the 
middle of National Geographic. Leave that to Pixar or something like 
that. Then it’s fine because it’s a cartoon. (CRE-28)

In other words, there are different standards for self-proclaimed fiction, and self-proclaimed 

nonfiction — irrespective of how much of the content in either is actually accurate.

Given current events when the interviews were conducted (late 2020), CON-10 made 

specific reference to the conspiracy video Plandemic: The Hidden Agenda Behind Covid-19 (Willis, 

2020) — a half-hour interview of “discredited researcher” Judy Mikovits that went viral in May 

2020 (Wilson, 2020).

I can make Science Fiction plausible-ish and probably nobody’s going to 
die from that but…What was that contagion movie…Plandemic?

[JD:  Plandemic, yeah.]

If that comes out and somebody sees it and they’re just like, “Oh, 
whatevs” and grandma dies, then there’s consequences to that. Why is 
nobody hitting them up for their scientific accuracy?

[JD: Yeah, well, I think a lot of people did, but–]

Yeah they did but it just added to the conspiratorial nature of “See they 
are after us…The information they don’t want you to know.” Ugh. 
(CON-10)

101 However, they are often sequestered into their own separate channels on television (e.g., CRE-28 mentions 
National Geographic), or entirely separate buildings (e.g., museums and science centres).
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Plandemic was produced as a documentary, yet presents information the scientific community 

almost universally identifies as fiction. But it would not be classified under any of the standard 

fiction genres because it purports itself to be truth (i.e., it’s not a “mockumentary”). Such a timely

example illustrates my participants’ reception to fictionalised science in documentary content, 

though further discussion is warranted around other science topics. 

For example, The Discovery Channel annually dedicates a week of programming to shark-

related content (dubbed “Shark Week”, running since 1988). They have been regularly criticized 

for how their documentaries can influence audiences’ attitudes toward sharks and their 

conservation (Platt, 2013), how their expert interviews are intentionally distorted during the 

editing process (Shiffman, 2014), and how their content outright lies to audiences (Wilcox, 2014).

However, in 2013, they ventured into even more troubled waters when they opened Shark Week 

with Megalodon: The Monster Shark Lives (Glover, 2013), which was only described as fake in 

hindsight, following complaints (Wilcox, 2013). While there was a brief disclaimer that “certain 

events and characters in this film have been dramatized” (para. 12), there was no explicit 

statement that the program was supposed to be interpreted by audiences as a mockumentary, and

many members believed the program’s contents were presented in earnest (even if biased).102 

Megalodon and similar works offer an interesting grey area of in terms of genre (The creators claim

they’re fictional, but audiences may think otherwise given their airing alongside content that 

purports to be fact.) — again, a potential avenue for further research to explore.

While the Nonfiction genre is beyond the focus of this thesis, these sentiments were 

expressed by my interviewees and are thus worth acknowledging. It is also worth acknowledging 

that while a fiction label may provide some cover for misrepresenting science (with different 

fiction genres providing more or less cover), it was not seen as a free pass to depict science 

however one wishes in all contexts.

There are practical reasons for it, but there’s also a belief that if we’re not
doing a documentary, it’s not a problem. But then you run into, “Well, 
what are we putting out there that now people kind of believe because of
that?” So, there is a risk to that, and I know we talk about that. We think 
about that. (CRE-23)

5.1.2 The Genre of the Science
While science can be considered a method by which humanity seeks to understand reality, 

humanity often likes to organise subjects of study into scientific fields, and even judge them 

according to some hierarchy (including for comedic purposes; see Figure 5.1). While my 

participants certainly brought up such fields, they more frequently categorised representations of 

102 According to Wilcox (2014), the channel ran its own poll on their website, and over two-thirds of 
participants responded that megalodons still exist. Of course, some of these respondents may not, in fact, be 
so certain, or respond according to their actual beliefs.
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science relative to both our modern collective understanding of the topic, and that topic’s 

relevance to day-to-day human life. As such, my Genres of Science are not the traditional fields 

of Biology, Geology, Astrophysics (and so forth), but instead are continua based on a particular 

piece of FiSci’s Distance from Now and Distance from Humanity.

5.1.2.1 Distance from Now
Generally speaking, FiSci’s use was considered most acceptable when the story takes place in the 

future — whether the FiSci is a kind of technology or updated knowledge (e.g., something that 

would seem to violate the known laws of nature as understood now, or is currently hypothetical). 

While FiSci in the present isn’t prohibited, greater care should be taken in certain contexts.

Is it something that’s clearly Science Fiction or future-based? I would 
allow more liberties. But if it’s something that’s supposed to represent a 
current reality, or the reality of the time that the story took place, then I 
think you have to be more respectful of the science. (CON-12)

As justification for using FiSci in future settings, many participants recognized that 

scientific knowledge is constantly evolving; therefore, we cannot fully anticipate what knowledge 

we will eventually learn (or what technology we will one day be able to develop). This adds a level

of uncertainty to the FiSci label, and at best marks a representation’s fictionality as temporary. 

The notion of future possibility helps reduce the opportunity for audiences to get pulled out of 

the story (Section 5.2.2). These perceptions match those of J. Green’s (2017) audience focus 

groups, who “were willing to accept ostensibly unrealistic science when it related to areas of 

scientific uncertainty or areas where there may be theoretical plausibility” (p. 146).

Figure 5.1 

XKCD: Purity

Note. The alt text reads: “On the other hand, physicists like to say physics is to math as sex is to masturbation.” 
From Purity by Randall Munroe, 2008a. (https://xkcd.com/435). CC BY-NC 2.5.

https://xkcd.com/435
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There are so many things yet to be discovered — including some big 
surprises for how things might actually work, or the reasons why things 
work the way they do — that I think there’s a lot of leeway in fiction for 
portraying the world. (CON-4)

This consideration of temporality includes the pace of science, too. Some technologies may

be developed faster than anticipated, making near-future stories with more distant seeming FiSci 

more acceptable. CRE-19 highlighted how a studio wanted them to remove the self-driving cars 

in one of their scripts: 

They said, “We’re fifty years away from self-driving cars,” and here we 
are five years later and my Tesla drove me to the store today. So, it’s hard
to predict where it’s going to go. (CRE-19)

While many creators and consultants placed value in extrapolating their FiSci from current 

knowledge and applications (connecting it to audiences’ prior experiences), some also noted that 

science’s apparent path may suddenly veer off in another direction. Contemporary visions of the 

future are often woefully inaccurate in hindsight. For example, the 1930 film Just Imagine (D. 

Butler) features a 1980 world where we see “9 levels of traffic and Irish cops in the sky directing 

them; marriages are arranged by a government agency on eugenics grounds; food and drink 

arrived in pill form…and people answer to numbers rather than names” (Frayling, 2005, p. 74). 

Thus, improbable future FiSci retains some semblance of possibility, because “anything” might 

eventually come to pass.

If you look at the Science Fiction of 25 years ago…everybody talked 
about lasers and flying cars…Nobody saw the fucking internet coming, 
right?…For something that’s become such an important part of our daily
lives, that was, I think, one big failure of science or Science Fiction to 
sort of predict. (CON-2)

In comparison, CRE-16 justified their implausible FiSci in one episode of SciFi television by 

invoking a previous, and analogous, revelation in physics. Their protagonists needed to reheat the

core of a dying planet, and CRE-16 invented a new subatomic particle to do the job. While FiSci, 

it resembled in concept the heat released inside nuclear reactors, during a chain reaction initiated 

by neutrons.

If you told somebody a hundred years ago that you could take a slab of 
metal the size of a car…and introduce these magical invisible particles, 
and a few hours later the thing would be hot enough to melt lead, 
nobody would believe you…I still think [the FiSci particle is] 
implausible…[but] at least you could say, “Oh, well, that's kind of like a
hundred years ago, we would have thought that was crazy, too.” (CRE-16)

In some cases, participants expressed the fact that experts are not always in consensus 

about a particular kind of science. The examples given (a couple from both creators and 

consultants) all related to medical practices — for example, CRE-23 wrote a storyline featuring in

vitro fertilisation. However, two different consultants disagreed on whether the exact scenario was

plausible.
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There were still some arguments theoretically whether it could [work as 
scripted] or not, so I think we were able to sneak by with that…It’s like 
if one person argues this [is possible] maybe, we can move forward. 
(CRE-23)

Metaphorically, scenarios like these create a sort of Schrodinger’s Cat Experiment, wherein a 

piece of science is neither fictional nor factual until more definitive evidence decides what the 

truth is. As such, it’s permissible to select whatever version of the science best works within the 

story a creator wants to tell. Problems may arise, however, in the form of complaints from the 

faction that believes the chosen representation is fictional (Chapter 6.2.1). The chosen 

representation may also become fictional in hindsight, but for the few times this was brought up, 

there was a general sentiment of no looking back (or, as CON-1 actually put it, always “looking 

forward”).

In contrast, there are indeed examples where a hypothetical phenomenon is eventually 

discovered — such as the sabre-toothed squirrel in the Ice Age franchise (Mosher, 2011), a 

rhinoceros beetle with a “startlingly similar” horn shape to that of the character Dim in A Bug’s 

Life (Ratcliffe, 2007, p. 467), and the density of the Earth’s outer core being less than scientists 

thought, which was what the protagonist crew of The Core learned (Plait, 2020). With respect to 

my interviewees, CON-3 spoke of the time their show featured a then-fictional astrophysical 

phenomenon, which was later found in the real world:

They wanted a really slow pulsar. But the trouble with that is that a 
pulsar[’s rotation rate] is normally like milliseconds…and they want 
twenty-two minutes. And if you slow it down that much, it’s gonna 
generate an electromagnetic field about as deadly as holding fridge 
magnets and doing cartwheels…So I went alright, well, what if we have a
starving pulsar? We know those can exist…and it’s got a companion star 
that comes by every 22 minutes just close enough that [the pulsar] can 
steal the gas…then go back out of reach…We’ve never seen anything 
like this in the near universe but…we’ve seen a lot of other weird binary 
systems. Let’s do it…Three years later, astronomers found a system that 
matched mine…A few years later reality caught up. (CON-3)

CON-3 justifies the inclusion of the then-FiSci with “We’ve seen a lot of other weird binary 

systems.” While a starving pulsar-companion binary may have been outside the norm of 

astrophysical phenomena, the fact that similarly unusual phenomena had been discovered 

permitted its inclusion in a story universe where the consultant sought to keep representations of 

astronomy grounded in as much reality as possible.

Speaking to temporality, one consultant expressed that the near future, at least within his 

area of expertise, was less a place for FiSci because its utilization could set expectations too high 

or otherwise provide false hope to certain members of his show’s audience (Chapter 6.2.2).

It’s five years from now that I struggle with…[If] we want to write an 
episode about, you know, someone comes in mostly dead, we drain their 
blood out real quick, we put them on heart-lung bypass and we 
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essentially freeze them. It’s been tried in dogs, it hasn’t really worked…
So I don’t want to go on TV and say, “Hey, we got it working on TV 
before we get working in real life.” That I don’t want to do. (CON-9)

5.1.2.2 Distance from Humanity
CON-9’s statement above leads into my next genre of science — how connected a piece of 

science (or FiSci) may be to the day-to-day life of an average (i.e., non-specialist) person. 

Representations of medicine and related biological topics were considered the most important to 

get right — barring depictions that clearly take place in an alternate world and/or far in the 

future — for two primary reasons: a lot of audience members have personal (or know someone 

with) related experiences, and medicine and health information can be closely tied to life-or-death

decision-making. So, fictional portrayals of these topics can harm the story by taking the audience

out of a narrative, or harm an individual or society at large via dangerous misinformation.

I think there is a line that shouldn’t be crossed…I think if you’re talking 
about aliens then yes, maybe you can fudge a little bit… But if you’re 
talking about things that have to do with people, or people’s health, I 
think it’s really important not to put false ideas in folks’ brains, who 
could be dealing with the very issues we’re describing. (CRE-18)

While CRE-15 brought up mental illness as something which should not be misrepresented

(because it’s “already so stigmatised”), neuroscience was more frequently brought up alongside 

statements that the continuing mysteries of the brain allowed for more leeway in representation.

I think science doesn’t know everything about how human brains 
operate, and it leaves an opening for stories of that kind…it’s just a 
fantastical thing that I think is exciting. (CRE-10)

This distinction may simply lie in contrasting representations of illness/neuroatypical conditions 

(which demand respect) versus the complex workings of a neurotypical brain. Previous research 

has highlighted misrepresentations of mental illness (e.g., Parrott & Parrott [2015] performed a 

content analysis of crime dramas), and the possible repercussions (e.g., Stuart, 2006). Nordahl-

Hansen et al. (2018a) state both potential benefits and harms that portrayals of characters with 

autism spectrum disorders (or autistic like traits) could have — perpetuating stereotypes and/or 

raising awareness. To them, “the accuracy of such portrayals is central to this distinction” (p. 

635).

While not connected directly to an individual’s health, other creators acknowledged 

scientific topics that may affect humanity’s health and welfare (e.g., CRE-25 mentioned “global 

warming”), which should therefore be represented more accurately.

I think the more pressing that the fields of science are on our world 
today, the more present that they are, the more responsibility there is to 
represent it accurately. (CRE-17)

Regarding the use of fictional — specifically invented, as opposed to misrepresented — 

materials, CRE-3 stated that making up “unobtanium” for James Cameron’s Avatar (2009) is 
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“fine.” But, if a real-world substance — like a rare-earth metal used in cell phones — is causing 

people harm while being extracted or processed, “You should tell people what that [stuff] really 

is. You shouldn’t make up some bullshit.”

Outside of the human-centric sciences, FiSci was seen as more acceptable in more abstract 

(or “theoretical”; CON-1) fields, particularly physics. Certain scientific fields were seen as more 

established and definitive which made them less open to fictionalizing.

It’s easier and more acceptable to answer the unexplainable than it is to 
be wrong…If you’re wrong with health, you’re wrong. If you’re wrong 
with futuristic you’re not wrong. It’s an opinion. And then in the middle 
are things like astronomy planetary stuff. (CON-15)

I think because physics is at least perceived as being so cutting edge, and 
so abstract and theoretical, you probably have more room to stretch 
there than you would in chemistry or biology…There are certain things 
that we understand about anatomy and physiology that are almost 
certainly going to be as true 400 years from now as they are today. 
(CRE-16)

Related to physics, the field of science most-cited as acceptable for FiSci was astronomy. It 

combines both physical and personal distance — depicting far-flung planets and other bodies 

few, if anyone living today, will ever experience — so there’s little consequence to fudging the 

science. Creators suggested that astronomical FiSci is particularly acceptable as a source of 

inspiration. These sentiments were generally made in the context of more fantastic/distant 

Science Fiction scenarios. Meanwhile, the critical success of space-based stories like The Expanse 

(Shankar et al., 2015–2022) or The Martian demonstrate that greater adherence to the laws of 

physics can help make a narrative that is just as entertaining as one filled with wormhole-based 

jump drives and Rubber-Forehead Aliens (n.d.).

However, there was one significant detractor (CRE-25), who argued misrepresenting 

astronomy could be a disservice to publics’ interest in astronomy and goals for space exploration:

With all of our desire to go into space, to live in space, to learn about life
from space, it’s just crazy to fictionalise it. I think we should really be 
trying to get people on board [with] what’s really out there, what’s 
truthful. (CRE-25)

Mass media has been identified by astronomer science communicators as a propagator of 

“misconceptions and stereotypes,” although concerns appear to be focused more on the 

influence of nonfiction media than Hollywood (Anjos et al., 2021, p. 14).

Interestingly, most discussions about scientific fields came from creators, rather than the 

interviewees who actually had backgrounds in them. My question “Are there different kinds of 

science that are more acceptable for creators to fictionalise?” was purposefully ambiguous to 

allow participants to interpret “kinds” as they saw fit. Overall, it appears consultants tended to not

interpret it as “field.” As CON-10’s quote below suggests, perhaps consultants were biased 

toward their own field to the point where they didn’t even think to compare theirs against others.
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[JD: Are there different kinds of science that are more acceptable for 
creators to fictionalise?] 

That’s funny because I am fine with giving a pass to physics and things 
like that. Like, “Okay, you opened a tesseract--cold fusion whatevs… 
Sure, they figured out a way around that,” but a physicist is like 
“Nnnnooooooo that will not work.” So, I’m willing to give a pass on a 
lot of other sciences that I don’t understand well enough to realise what 
they’re doing wrong. (CON-10)

Instead, consultants may simply have been so unconcerned with the specific area of science that 

they defaulted to discussing FiSci as it relates to their own field, in order to focus on the other 

identified themes. Or, they may not have wished to suggest certain fields are less important to 

portray accurately. Consultants who did discuss scientific fields agreed with the general consensus 

that health and biological sciences should be represented more accurately, whereas there’s more 

creative freedom in depicting human-distant sciences. 

Finally, there was some discussion on the appropriateness for a certain project (given its 

genre and tone) to take on any science topics, such as “gene editing” (CRE-17, who said their 

show wasn’t “the place to posit those kinds of questions”).103 In other words, when it was best to 

not attempt any representation, accurate or not. 

I don’t think there’s any particular area that’s off limits. I mean, 
personally, there are areas that I might write about, but I don’t want to 
glorify stuff like eugenics. I don’t want to write some movie where we 
make that look great. I think as long as…you’re treating it with respect, I 
think it’s okay to write about it. (CRE-20)

This may relate back to participants’ perception of entertainment; some areas of science may be 

perceived as too “serious” for their narratives. On the other hand, movies and shows with mass 

audience appeal can present an opportunity to reach audiences that wouldn’t normally seek out 

discussion on those topics (Funk et al., 2017).

With regard to tone, discussions have been held with respect to comedy formats (i.e., “Are 

there particular topics that should never be joked about?”), with varying beliefs that can depend 

on the performer and presentation style (e.g., Weaver & Morgan, 2017). The topics of such 

conversations concern human identity and experience (such as gender or sexual assault), and only

overlap with discussions of FiSci when it’s associated with bigotry — such as how scientists have 

claimed certain races or genders have inferior mental or physical capabilities or tendencies (e.g., 

Saini [2019] and Saini [2017], respectively), which then manifest as stereotypical representations 

within fiction. Indeed, representations of race and gender will be discussed in Section 5.2.1.2 in 

relation to the story element Character.

103 For comparison, whether or not Science Fiction is an appropriate genre to explore bioethics has been 
discussed elsewhere in the literature (e.g., Guyer & Moreno, 2004; So et al., 2004).
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5.2 Crafting a Quality Story
While the quality of a Hollywood project is subjective, creators and consultants clearly stated a 

desire to produce films and television that audiences want to see, and in turn will like what they 

see. A good narrative may be considered one that produces audience enjoyment and/or 

appreciation (e.g., Oliver & Bartsch, 2010; Oliver & Raney, 2011). In line with Uses and 

Gratifications Theory, it is important to remember that audience needs vary across individuals, 

and over time as well (Dill-Shackleford, 2016). Thus, in addition to two viewers disagreeing on 

their assessments of quality, a single viewer might enjoy a story at one time in their life, but not in

another. I have chosen to discuss my participants’ desire for quality by constructing two 

subthemes. One incorporates the structure and elements contained within a narrative (Story 

Elements) — the other, the responses the resulting story generates from its consumers 

(Intended Audience Response). The latter subtheme reveals a focus on the value of perceived 

plausibility and narrative consistency.

Storytelling expectations sometimes fight with real life truths, and 
ultimately you are trying to tell a good story. So sometimes those story 
considerations are going to win out, even if they’re not accurate. (CRE-3)

5.2.1 Story Elements
I have chosen to discuss the following elements in an order conducive to the narrative of this 

thesis, but in general they are positioned in order of frequency: Plot, Character, Dialogue, and 

Visuals & Setting. Frequency is not necessarily an indication of importance in terms of decision-

making around FiSci (Braun & Clarke, 2013), but does at least suggest participants more readily 

think of certain story elements and their possible connection to FiSci.

5.2.1.1 Plot
Following genre, a piece of science (or FiSci)’s relation to the plot was the most-referenced story 

element — cited by a majority of participants. Both FiSci and real science were seen as a 

common way to help a creator get from one part of the story to the next (see FiSci as Tool in 

Chapter 4), so whichever works more efficiently will often be selected. Consultants may be 

employed to help massage real science, or more realistic FiSci, into the plot.

I feel that part of my job is to make sure that if they’re adamant that they
have to get from point A to point B in this way, and they say, “Can you 
make this happen? What kind of gizmo can we use?”…And if I say, 
“Well, you can’t, but you know, if you go from A to A point five, then to
B, you can do that.” And if they say, “Well, how would we do that?” 
then I’m like, yay! (CON-13)

However, as CON-13 also mentioned, the creators behind their series were not always 

willing to go with the real science, because the plot they had already laid out would not allow for 
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it. While CON-13 detailed other moments from this consulting experience where their expertise 

did influence the plot, in this particular instance — a particle accelerator being used to hurl a 

ballistic slug out into space — the creators went their own way.

You have to connect to the audience, and the audience knows about the 
Large Hadron Collider…so they wanted this thing to be circular. And I 
suggested it [be] more like a roller coaster thing that goes down and then 
up…But they wanted it to be circular. So I said, “Well, maybe you could 
use the abandoned superconducting supercollider in Texas…” And they 
said, “No, we need it to be near DC for plot reasons.” And I said, “Well,
maybe there’s an abandoned circular accelerator there, but…the 
centripetal acceleration, centrifugal force on this thing, would just 
destroy it…” And they said, “Yeah, we’ll ignore that.” And I said “Also, 
when the slug leaves…at the very bare minimum…seven miles per 
second…that’s as fast as a meteor going through the atmosphere… 
There’s gonna be a tremendous shockwave…It’s going to level the 
town…” And they said, “Yeah, we can’t do that.” …I think they moved 
people away from this thing at the last minute, but it wasn’t the big 
catastrophic thing that I wanted it to be. (CON-13)

In CON-13’s example, we see how following the real science could potentially insert a new 

plot branch,104 which could have served as an excellent source of drama and action. As such, 

replacing FiSci with real science does not necessarily decrease story quality. However, other 

limitations, such as creator vision (Chapter 6.1.1), the network not signing off on plot changes 

too close to production, or some other influence may lead to choosing FiSci, anyway. Such an 

experience was not unusual for the consultants I interviewed, who often found their advice side-

stepped for plot-related reasons.

The general conclusion across participants was that the appropriateness of FiSci in relation 

to plot is highly variant depending on the story’s genre. SFF and other “unrealistic” genres 

require FiSci for such stories to even exist, and even grounded (a.k.a. Hard) SciFi stories do, too, 

albeit to a lesser (or at least a less noticeable) degree. The premises of grand space operas, or 

physics/biology-breaking superhero movies, or SciFi comedies depend upon FiSci.

[The machine Cerebro is] great for the storyline, because that’s how 
Professor X can find mutants versus non-mutants. Somehow, the X-
gene must have some mental signature that’s like a fingerprint. 
Otherwise, it all collapses, and they can’t use those storylines. (CON-4)

If you don’t have warp drive, you don’t have Star Trek. Right? … It’s 
integral to the thesis of the show. It’s not like, “Can we change this so 
that they’re just going to the Moon and back?” No, that’s a totally 
different thing. So for that, you have to have faster than light travel. 
(CON-13)

In other words, you can’t have a SciFi plot without FiSci. This is distinct from more grounded 

content, whose storylines may include some science in their plots (e.g., Monica gets stung by a 

jellyfish in Friends), where creators have a greater ability to defer to real science.

104 a mass evacuation of a town that then becomes demolished while trying to save the Earth
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I generally consider world-building a separate element from plot, as a plot takes place within

a story’s world. That said, FiSci that adds to the building of the world, but is not directly involved

in advancing the plot, was also seen as valuable in specific genres:

The small details are actually kind of where a lot of this stuff lives and 
dies…Blade Runner is about replicants who were sentient and want 
revenge. But I think people rarely think about that when they think 
about the movie. They think about the friggin’ flying cars, and, you 
know, the tests that they give…just checking the eyeball dilation, I mean 
that’s the stuff that’s memorable. (CRE-7)

I mention this here because, besides world-building — wherein attitudes toward the 

acceptability of FiSci were in general agreement — opinions were mixed on the use of FiSci in 

parts of the story that did not have much influence on the plot. The majority of participants 

considered it generally acceptable, even within more grounded content — however, these results 

do not necessarily align with J. Green’s (2017), where “unrealistic satellite science was more 

acceptable than unrealistic kernel science” (p. 139, emphasis added).

Yeah, it’s like when they depict diseases like Ebola, people bleeding out 
from all of their orifices everywhere, and I’m like, no…it’s not Ebola, 
but that’s okay. It’s not going to change anything from your story. 
(CON-14)

The boring little things tend to be I think where the science tends to go 
by the wayside…It’s more in the little connective tissue kind of stuff…
where the science tends to slip out…be the water through your hands, as
it were. (CRE-24)

As a specific example, CON-12 detailed a particular fact-check they had to provide on an 

episode regarding the percentage of DNA two closely-related people could share — the original 

number was 37.5%, which would not have been possible.

They wanted to make a point that somebody was actually related to 
somebody else…And they showed me how they were going to express 
it…And they had it wrong…I don't think that that detail, if it were 
wrong, would make that much of a difference other than to have a few 
people [that are] watching, like myself, smile. (CON-12)

Meanwhile, CRE-12 observed a difference between forensic dramas, where science plays more of

a role within the plot of a story, and medical dramas, which — from CRE-12’s perspective — use

science more for ambiance (See also Kirby, 2013).

The cop shows I’ve done have been very true to the forensics, because 
— and I’m not saying that it’s not true of the medicine stuff — but I just
know more time was spent dealing with [scientific accuracy] because 
they’re clues to the story…How long the body’s been there, what they 
would see in the body…It was really part of the story, as opposed to the 
backdrop of the character stuff in a drama…medical show. (CRE-12)

This general acceptance of FiSci in plot-distant positions was contrasted by some 

dissenting opinions coming from consultants. Instead, they expressed the sentiment that it’s far 

easier to do a fact-check and replace that FiSci with real science (CON-2 used the phrase “an easy



111

fix”). This speaks to the concept of effort and the perception of FiSci as Convenience (Chapter 

4.2.3). There was also the belief that a creator might want to get the smaller science right to help 

the audience focus on accepting the more prominent FiSci.

You don’t want [to alienate] your audience because all your x-rays are 
upside down…You don’t want to waste that goodwill. You want people 
to come along for the ride so that they’re there and with you and on your
team for when your story needs to make the jump. (CON-3)

Temporally, FiSci was considered most acceptable at the very beginning of a story, to 

actually get the plot rolling. This is known in screenwriting (and other narrative practices) as the 

inciting incident. FiSci serving as an inciting incident is probably most commonly associated with 

SciFi stories (e.g., a zombie movie; a more realistic version of such is proposed in Figure 5.2), but

— as a few creators noted — it can also be found in more grounded content. CRE-14 mentioned

a false statistic presented at the start of an episode — that one-third of hospital patients die 

before being discharged — which was used to “launch an idea that you’re about to lose a patient, 

[so] stay tuned and see who it is.” Similarly, CRE-20 mentioned “villain plots” which may need to

be exaggerated for audiences to think it’s a big enough threat to make a movie out of.

It might be that the worst you can do with nanotechnology right now is, 
like, maybe someone will get a rash if they come in contact with it. I 
don’t know. But it’s way more interesting to think that they can get into 
your bloodstream and control your mind because Tom Cruise doesn’t 
need to save you from a rash. (CRE-20)

While The Martian was generally praised by participants, even in light of its FiSci violent 

dust storm used to strand Matt Damon (“Without that, there would be no story”; CON-16), 

CON-2 expressed feeling there was another way to make the inciting incident more true to life. 

Figure 5.2

XKCD: Outbreak

Note. The alt text reads “Let’s get dinner after we promptly destroy all the X-7 we manufactured.” From 
Outbreak by Randall Munroe, 2010b. (https://xkcd.com/1451). CC BY-NC 2.5.

https://xkcd.com/1451
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If I was consulting on that movie, I’d be like…“Why don’t we make it 
something else…that still wound up with them…thinking that this 
person was dead?” I think you could have accomplished that with like an
explosion of one of the fuel sources…That would have been a pretty 
easy fix and I don’t think it would have hurt the plot. (CON-2)

Such a feeling may be due to the fact that the movie as a whole is generally seen as sticking to the

science, though plenty of experts have critiqued other aspects of the film besides the dust storm 

(e.g., Calef, 2021). However, as The Martian is adapted from the novel of the same name, the 

creators would have had to decide whether or not it was worth deviating from the source 

material to introduce a more realistic inciting incident. While many production limitations were 

discussed by my participants (Chapter 6.1.2), the decisions that come with adjusting FiSci in 

adaptations went unexplored.

Movies like The Martian tell standalone stories. With regard to long-running series, one 

creator (CRE-17) spoke to wanting to keep the science within their own episode “as close to the 

ground” as possible, because the “core concepts” of the show “are pretty out there…compared 

to other shows.” This sentiment reflects CON-3’s statement above, about how keeping the 

smaller science accurate helps the audience stay engaged with a FiSci-featuring story.

Returning to temporality, several participants expressed that FiSci is much less acceptable 

when it appears at the end of the narrative, when similar FiSci has not already been established.

If you’re gonna have some big like dust storm on Mars, at least do it 
right away…Any movie can get away with almost any crazy leap as long 
as it’s happening in Act One, because people accept those are the 
parameters of the movie. (CRE-7)

This may speak more to an apparent lack of consistency in a story. As Rabinowitz (2011) 

highlights, “once you introduce science as an initial plot instigator, the particular science you 

choose sets up expectations about the kind of plot and its direction” (p. 204). Lack of consistency

affects audience response, which is discussed in Section 5.2.2. However, CRE-20 presented an 

opposing situation, where they personally (and by extension, possible audience members) would 

be more accepting of “ridiculous” FiSci at the end of Interstellar because they’ve already invested 

so much time in consuming the story. 

Meanwhile, CRE-7 connected the potential problems of science (whether real or FiSci) 

arriving out of nowhere in the third act to “save the day” to real-world consequences (Chapter 

6.2) — the narrative may suppress feelings that humans should put more effort into not messing 

things up in the first place. While originating in Ancient Greek theatre, the trope Deus ex Machina 

(n.d.) became popular in Hollywood to satisfy the Hays Code — which, among other regulations,

required anyone perceived as wanting of morals to suffer consequences for their actions.105 While

105 As TVTropes describes it, “The solution was to let the bad guy be awesome for the duration of the movie, 
then drop a bridge on them in the last five minutes” (“Drop a bridge on them” is itself the name of another 
trope on the wiki; Deus ex Machina, n.d., para. 9).
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first referring to a literal god character descending onto a stage (via a crane, or mechane) to sort 

things out at the end of a play, the term is now used for any unexpected solution to a hopeless 

situation, which is completely “external to the characters and their choices throughout the story” 

(para. 8, emphasis in original). Such a plot device was criticized as early as Ancient Greece itself 

— according to the comic poet Antiphanes, it “covers up the incompetence of tragic poets” 

(Breton, 2005, p. 557). These days, use of a Deus ex Machina is still generally considered “signs 

of cheap, lazy, and overly convenient writing” (Shields, 2021, para. 3). FiSci is thus inappropriate 

to introduce late into the narrative not because it is FiSci, but because of story-telling 

expectations.

One way FiSci may affect plot, independent of the type of science, is by altering the pacing 

— across all kinds of Hollywood stories, the process of science tends to happen more quickly 

than in the real world. In some cases, this comes from a limitation of the media format (e.g., 

having to tell a complete story in 22 or 45 minutes for network TV due to commercial breaks). In

others, it is the perception that slow science is “boring” (CRE-11). Such misrepresentations may 

suggest, if not outright state, that solutions are reached more quickly in the narrative’s own 

timeline. Nearly half106 of my participants cited a time crunch as a reason for including this type 

of FiSci, which both limits the amount of time you have to discuss a scientific topic, and to 

feature science being performed. 

With CSI, you know, when they get DNA samples and they have the 
results 20 minutes later, that’s taking sort of a bit of advantage. It doesn’t
go that quickly. But you can get the results from that DNA sample that 
would lead you to exonerate or not exonerate somebody else, so I would 
allow some artistic freedom for speeding things up. (CON-12)

We only have a certain amount of time to tell a story, right? So 
somebody who’s sick may not get from A to Z as quickly as we have to 
have it happen in an episode of TV. (CRE-12)

In general, participants expressed that this compression was done to get to the next part of the 

story, rather than because it was an easy way to increase the sense of excitement or tension in a 

scene. The only possible solution offered towards this issue came from CRE-3, who mentioned 

surgeries can last up to ten hours, and that “you’re going to find the most dramatic moments 

over the course of that” and “compress things.” No participant suggested the use of montage to 

convey the passage of time while doing some kind of science. For example, in Iron Man 2 

(Favreau, 2010), one is used while Tony Stark constructs a particle accelerator in his basement, 

and synthesizes a new element discovered by his late father. The audience knows it took longer 

for him to perform these actions within the narrative than they are observing — follow-up 

106 This is likely due to my creator sample being heavily populated by those who work on network television. 
Creators who work predominantly in streaming, where episodes are not restricted to half-hour or hour-long 
time slots, may not have been as likely to bring this time crunch up.
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research could shed light on whether montages in forensic science shows could be used to reflect

realistic time frames, or if creators feel criminals are too fast for real science to catch up with 

them.

Unsurprisingly, a majority of the examples that participants provided referenced forensic or

medical science. CRE-11, however, referenced how fast spaceships traverse the vastness of space 

(“That’s something that’s always bothered me”). And CRE-6 spoke of archaeological digs — 

“It’s too slow moving; it takes forever to do anything.” Thus, FiSci as pacing is not exclusive to 

certain scientific fields.

Finally, FiSci is often allowed within a plot because the plot itself is, at least from certain 

creators’ perspectives, not as important as the characters. 

I always start from a point of character and that motivates the story, no 
matter where I plot that story into. If it’s in outer space, or they’re a 
zombie, or whatever…If you don’t root it to something character-based, 
then people aren’t going to care as much, because people are only excited
by special effects and that kind of thing for so long. (CRE-10)

[In] Back to the Future…whatever rules you establish for what makes time 
travel possible is important for the advancement of the story, but it only 
goes so far because what we really care about is what Marty McFly wants
and needs. (CRE-18)

This perspective was also exemplified by many creators answering the introductory question 

“What kinds of stories do you like to tell?” with what kinds of characters they like to portray, 

rather than specific plotlines. While plot may have been the most-referenced narrative element 

while discussing the use of FiSci, character may be considered as a more important element to 

the story as a whole.

5.2.1.2 Character
Character identification is important for audience immersion into a story (Dill-Shackleford & 

Vinney, 2020) — thus, good characters can connect audiences with the other elements within the

story, including the science. In general, participant discussions of character were concerned with 

how science (or FiSci) is a tool used to support character.

I think it always boils down to how the science impacts the characters, 
right? So if dramatizing a certain scientific moment will help the emotion
of a scene, then you would do that, and if minimising the science would 
help the characters in some ways, then you would do it. (CRE-12) 

While characters can create FiSci by performing a scientific action incorrectly, or stating an 

inaccurate “fact,” most participants that spoke about misrepresentation and character were 

concerned about character stereotype and archetype — that the scientists often portrayed in 

fiction do not look or act like a “real” scientist would. CRE-24 provides a rare example of insight 

into representing scientists’ relationships to the scientific method, though they also indicate that 

the action relates to a character’s personality.



115

I would be reluctant to show…my fictional characters…being reckless 
about the scientific method…even if it’s...an emergency…That to me is 
like bad science and bad television all in one. (CRE-24)

Race and gender stereotypes (based off inaccurate science or otherwise) were considered 

unacceptable by the several participants who mentioned the topic. Creators were more likely to 

discuss representation of people (in general, not as scientists), with only a couple of consultants 

mentioning demographics in a way unrelated to scientists. This was almost always in the context 

of real-world consequences (Chapter 6.2).

Consultants, perhaps unsurprisingly, were more likely to discuss the representation of 

scientists (a majority of consultants, versus many creators). Stereotypes referenced included both 

the Omnidisciplinary Scientist (n.d.) and the “lone genius” (CON-13) who can solve any problem the

plot needs them to without (much) help from anyone else. 

Why do the same four cops investigate everything on a cop show? Why 
does the lab only have like six people?…The audience wants to see [the 
main characters] being heroic and doing cool stuff. Why is Meredith 
Grey107 doing that surgery? It’s not her area of expertise at all. (CRE-3)

These stereotypes may not, at first glance, appear to be FiSci, but they misrepresent the modern 

process of science, which requires highly collaborative research methods bringing together 

individuals with narrow areas of expertise. In the real world, the myth of the lone genius is 

regularly called into question each time the Nobel Prizes roll around (e.g., E. Young, 2017). While

CRE-3 explained how a fictional portrayal of a scientist (or doctor) can improve story quality, for

the most part, concerns about scientist stereotypes related to real world consequences. As such, 

further discussion will be had in Chapter 6.2.

However, CON-7 also discussed character representation in terms of story quality. They 

spoke of their own disappointment in seeing astrophysicist Jane Foster (Natalie Portman) 

reduced to the role of love interest when in the presence of Thor’s (Chris Hemsworth) “strong 

muscles” in the eponymous Marvel film (Branagh, 2011).

You want your viewers to care about the characters, right?…The doing 
of science and the coming up with scientific discoveries can…[make] you
care or understand a character…There was an opportunity for [Jane] to 
affect the plot by some scientific insight. But she didn’t, really. (CON-7)

CON-7 then contrasted her with Tony Stark, and how his “implausible” ability to come up with 

any solution “with a few minutes thought” made him uninteresting. If a character is perceived to 

be too powerful, audiences can lack a sense of satisfaction in seeing them overcome their 

107 from Grey’s Anatomy
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obstacles. While the character archetype Mary Sue108 originated in fanfiction, the term is often 

used outside the medium to denigrate a (usually female) character for whom everything seems to 

come too easily (Mary Sue, n.d.). For example, the character of Rey in the most recent Star Wars 

trilogy (Abrams & Johnson, 2015–2019) was deemed a Mary Sue by certain audiences because, in

part, they didn’t accept how quickly she could manipulate the Force (Framke, 2015). In response,

others have called out how seemingly no one criticizes Luke Skywalker for similar abilities. 

In other words, there appear to be significant differences in which characters are perceived 

as being improperly gifted (as opposed to perfectly fine wish fulfilment) which often fall along 

gender lines — including scientist characters and non-scientists interacting with FiSci elements. 

Further research should explore how an audience member’s level of transportation relates to 

scientist (or science-adjacent) protagonists being perceived as too perfect for the story they’re in 

— especially given the demographics of both audience and character. Previous research has 

analysed portrayals of male and female scientists both within franchises (e.g., Doctor Who; Orthia 

& Morgain, 2016) and across them (e.g., Long et al., 2010), and how wish fulfilment is influenced 

by viewer and character gender (e.g. Steinke et al., 2011). As art is subjective, CON-7’s 

assessment stands, and Tony Stark could be interpreted as a Mary Sue.

Citing the need to keep the same characters but feature new science over the many seasons 

their show ran, CON-1 was the only participant I interviewed to mention being satisfied with 

their show’s use of the omnidisciplinary scientist trope. They said watching the same lead 

characters do different things kept the show “fresh” over the course of hundreds of episodes. In 

general, participants saw the use of such stereotypes as a necessary sacrifice for the sake of the 

story.

In addition to critiquing representations of scientists in terms of their knowledge/abilities, 

participants expressed the desire to accurately portray the personality traits that they believed 

would be associated with a character having gone into a science career. Their statements did not 

suggest reasons why their characters became scientists (e.g., as investigated by Venville et al., 2013),

merely that they act like real scientists.

We also consulted with seismologists, because we had a character in that 
film who was a seismologist…We wanted to be right about what we 
were giving her in terms of, not just how she acted, but also making it 
feel like it was real…If their life is in science, then you want to make 
their character feel consistent with those choices that they’ve made in 
life. (CRE-25)

108 The term Mary Sue originated in the 1970s, in a parody of Star Trek fanfiction based on similar protagonists 
in fanworks submitted for publication. Its author, Paula Smith, expressed one of the primary problems of this 
character archetype was that Mary Sue’s presence as the protagonist “warped all the other characters in the 
story away from their known characterization” (Walker, 2011, para. 2.9). She also felt it helped young writers 
start their creative journeys, and was not necessarily a bad thing in such contexts — “The Mary Sue seemed to 
almost be a necessary stage for a writer” (para. 2.17).
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Such verisimilitude of character was considered standard as far back as Poetics, though one should

note that the very same section of text also called women “inferior being[s]” and considered it 

“inappropriate” to feature a female character with “valour” or “unscrupulous cleverness” 

(Aristotle, c. 350 B.C.E./2008, XV, para.1). Thus, we should not be looking to Aristotle for all of 

our storytelling standards.

Implausible representations of character can have as much of an influence on audience 

response (Section 5.2.2) as plot-based FiSci. CON-2 connected the unrealistic behaviours of 

characters in Prometheus (Scott, 2012) to their distaste for the film. Scientists not acting like they 

believed scientists should took CON-2 out of the story — both in terms of personality (CON-2 

asked, rhetorically, “Why would you put a crew together of such obviously narcissistic and 

sociopathic people?”), and their reckless actions. 

Additionally, a couple of participants referenced the character trope of scientists (or 

science-related experts) being neuroatypical, or coded as such. Past research has explored, for 

example, how characteristics of autism spectrum disorders (e.g., Poe & Moseley, 2016; Nordahl-

Hansen et al., 2018b), and mental illness (e.g., Brayton, 2017) manifest in film and television, as 

well as investigated creators and consultant perspectives on their role in representing mental 

illness (Henderson, 2017). Missing from the results reported by Henderson, my creator 

participants expressed a desire for accuracy out of respect to those individuals in the real world 

with similar conditions. 

A lot of detectives…are not neurotypical…They’re somewhere on the 
Asperger’s autism spectrum, or they have some obsessive compulsive… 
or they’re an addict…Those can all add really interesting layers to the 
character, but then I think you have the responsibility to portray those as
accurately as possible…There’s lots of portrayals of people with 
neuroatypicality that can be really insulting. (CRE-3)

CON-13 recognized that such representations are not necessarily fictional, but they can 

misinform audiences by overrepresenting certain traits among science-minded individuals. 

Everybody complained about the portrayal of scientists in [The] Big Bang 
Theory. And I would say, “Yes, but you know every one of those 
scientists, don’t you?” And they would say, “Yes.”…Everybody knows a 
Sheldon. It’s not common…but they’re out there. The problem is that’s 
reinforcing the stereotype. (CON-13)

All this being said, there were some cases where a less accurate portrayal of science was 

considered acceptable from a character point of view. One was where a given character was not 

an expert, and would therefore not be expected to present science accurately.

The characters who comprise your universe, they’re operating according 
to their own fictional idea of how the universe works. Some people, you 
can put incorrect science in their mouths, because…they’re not experts, 
anyway. (CRE-8)
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FiSci may also be acceptable when it helps amplify characters within a story (“[He]'s not 

just a man, he’s a Superman…I’m hoping always to use those things to emphasise character 

traits.”; CRE-5), or intensify the drama (“There’s actually not that much drama in real 

medicine…We artificially embellish that quite a bit for our show.”; CON-9). Ultimately, FiSci was

seen as acceptable if it could help a character go through their emotional journey — specifically, 

more acceptable than when used for plot convenience’s sake.

For me, [FiSci] can only be implemented if it is implicit to the character’s
emotional journey.…I’ve tried to look at fictionalised science and utilise 
it in a way where it...challenges the character. (CRE-17) 

I probed several participants109 how different character types (e.g., protagonists versus 

antagonists) might influence the use of FiSci. A few agreed a villain is more likely to have FiSci 

connected to them. For example, CRE-15 said an antagonist has “a little bit more freedom” —

greater narrative flexibility — because “you usually want your protagonists to be right…[and] 

heroic.” CRE-1 stated any “bad science” said by the antagonist would need to be counteracted by

a protagonist. Alternative opinions included it being dependent on context (e.g., “story’s conflict”

and “character arcs”; CRE-17), and no one getting more/less FiSci, because they’re all “playing by 

the same rules” (CRE-18).

Whether you’re the good guy or the bad guy, it’s like, whatever you’ve 
established about what the world is like…I feel like everyone is kind of 
subject to those restrictions. (CRE-18)

In addition, CRE-2 spoke to wanting to avoid misinforming audiences (Chapter 6.2.2), alluding 

to Bandura’s (1986; 2004) Social Cognitive Theory by stating we care more about what happens 

to protagonists. However, they also expressed that a credible villain (i.e., perceived as knowing 

what they are talking about) could also potentially convey misinformation.

If you had an evil scientist who was…an evil genius…people are 
going to hate him, but they’re still going to believe what’s coming 
out of his mouth…I think that even when characters are bad, they
still can have credibility…That can get kind of dangerous as well. 
(CRE-2)

Character actions and traits, however, are not the only way that FiSci can be featured. This 

leads me into the next narrative element: Dialogue.

5.2.1.3 Dialogue
A majority of participants discussed science or FiSci’s appearance in Hollywood in terms of 

dialogue. Said appearances can be broken down into two levels: individual vocabulary words 

(what I will refer to as jargon), and entire character lines providing a description of a scientific 

concept (exposition).

109 Mostly creators, by coincidence



119

Writing science for television doesn’t necessarily mean understanding 
science. It means using the jargon effectively. It’s, like, stringing together 
something that sounds authoritative, which is sometimes on the mark, 
and sometimes not. (CRE-8)

This last season we dealt with an alternate dimension…so I just did a 
little bit of reading…and just tried to apply in our show some of the 
verbiage that at least felt like it’s in the ballpark to explain the ideas as 
clearly as possible to our audience, but at the same time try to preserve 
the spirit of the theories. (CRE-17)

Jargon can either be based in the real world, and then either used correctly or incorrectly, 

or invented. The term technobabble was used by several participants, with varied definitions. Some 

saw it as always fictional — some participants even defined FiSci as technobabble — some as 

always factual, and some equated it with jargon (or phrases filled with jargon) whether it was used

accurately or not, and whether or not it was invented for a story.

Grey’s Anatomy uses fancy words that are real, but…the medicine's 
complete fucking bullshit. (CON-9)

That’s where I think it becomes more Science Fantasy… [when creators 
are] not going to be looking things up. We’ll just throw technobabble out
there. We don’t really care. (CON-16)

Regarding the decision to use FiSci-based dialogue, however, there was generally not much 

discussion. While participants acknowledged the existence of made-up jargon, or interpreted the 

word technobabble as always fictional, they did not articulate choices for when to use an accurate

or inaccurate phrase. The predominant stance appears to be that if there’s a real version, use it 

accurately, otherwise make it up and try and use related real-world terminology if possible.

I think as writers you want to take language seriously and use it correctly.
And that’s as true for scientific terminology as anything else. You know, 
don’t call an electron a baryon…Don’t tell me a photon has rest mass. It 
does not. (CRE-16)

The only instance where the question of using science versus FiSci arose was in 

acknowledging that FiSci can appear in dialogue by attempting to minimize exposition (i.e., 

oversimplifying the science). 

I think that a lot of people…want to oversimplify, and they think they’re 
still getting at the basic truth of whatever piece of information they’re 
using, but they’ve oversimplified it to the point that it actually doesn’t 
ring true. (CRE-2)

Babaii and Asadnia (2021) identified the oversimplification of science as a common element of 

modern Hollywood Science Fiction, with discourse predominantly “provid[ing] an incomplete, 

distorted version of science” (p. 878). However, it is worth noting that just because a piece of 

technology is not (or is insufficiently) explained, that does not mean that it is not based entirely 

on real science.

Let’s say I’m describing a particular kind of device. It’s real…and I’ve got
to find a way to describe that in two sentences so that people get it. 
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That’s where I will simplify…Mission Impossible does this really well. 
They’ll just be like, “Oh, here, put this armband on and it’ll tell you how 
much oxygen you have left.” I mean, I would love to know how it does 
that, but I don’t need to know that for the moment. I just need to see 
Tom Cruise hold his breath for three minutes. (CRE-20)

Indeed, a lack of explanation in canonical texts may offer the opportunity for fans to piece 

together their own explanations, rooted in real science. For example, lightsabers — were the 

blades really made of light beams — would extend until hitting the first thing capable of stopping

them (Figure 5.3). However, they have been reworked over the decades to be magnetically-

constrained beams of plasma. 

Alternatively, exposition was considered a must when presenting novel representations of 

science — either new FiSci or real science when audiences are accustomed to seeing the FiSci 

version. Presenting not just a novel, but contradictory, representation offers the potential of it being

perceived as implausible and causing an immersion break (Section 5.2.2). Thus, exposition is 

needed to justify its presence.

Finally, CRE-28, who primarily works as an editor, was the only participant to point out 

that exposition can be removed from dialogue and represented visually, and therefore not 

necessarily cause the story to lose scientific accuracy, or alternatively keep FiSci in but present it 

visually instead of aurally. 

Figure 5.3

XKCD: Lightsaber

Note. The alt text reads “A long time in the future, in a galaxy far, far away, astronomers in the year 2008 sight 
an unusual gamma-ray burst originating from somewhere far across the universe.” From Lightsaber by Randall 
Munroe, 2014a (https://xkcd.com/1433). CC BY-NC 2.5.

https://xkcd.com/1433
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5.2.1.4 Visuals and Setting
Science, and therefore FiSci, is often expressed in both film and television as a visual element — 

for example, in set design and decoration (e.g., beakers and flasks filled with brightly coloured 

chemicals) or in establishing shots, like those depicting an alien planet from space before cutting 

to events on the ground. Visuals are often tied directly to characters and plot, especially with the 

heavy use of computer-generated images (CGI) in modern blockbusters. A character may 

manipulate a fictional piece of technology, be it a physical or CG prop, or be entirely digital 

themselves.

Participants discussed visuals both in the context of VFX (visual effects, which are added 

to a scene after the fact) and SFX (special effects, which are done amidst production and involve 

real props/materials). In general, visuals were expected to look as real as possible to be 

considered good, whether it was attempting to mimic reality (e.g., a fake surgery in a hospital 

drama) or plausible FiSci (e.g., an alien species). The latter especially ties into A. Hall’s (2003) 

concept of perceptual persuasiveness as a type of perceived realism. 

I personally thought [the movie District 9] was like the best 
representation of aliens living amongst people. Even though they look 
like insects…the design and everything, it was tapping into something 
that could be real, you know? Like if you had a mutated insect on 
another planet that decided to come [to Earth]. (CRE-4)

Not all visual FiSci is immediately identifiable as fictional, but audiences can often 

intuitively sense that something is off. This could apply to SFX like stunts, where characters don’t

fall or move as gravity should dictate, or with CGI objects having no apparent weight to them as 

they bounce off of (or hit) things. As CON-7 clarifies, this can take them out of the story:

Even if they don’t know Newton’s laws, they still have this weird feeling 
that sort of breaks the verisimilitude and pushes you out of the 
experience of the movie…There’s a scene where Obi Wan falls out of a 
window…onto a flying taxi or whatever. And it’s all CGI, obviously. 
But…he doesn’t accelerate. And if you asked a typical audience member,
they wouldn’t be able to articulate that, but they would know it kind of 
looked fake. (CON-7)

In contrast, CRE-4 — who primarily works as a VFX artist — acknowledged that sometimes 

CGI will appear unrealistic while attempting to mimic reality. They used an example of recreating

a tornado, where realistic values for “gravity,” “turbulence,” speed, and so forth would be 

plugged into the program to generate a realistic storm, but it wouldn’t look “fast enough”:

Sometimes if you try to recreate something exactly the way it’s supposed 
to be, it doesn’t look real. So you have to take a creative licence to kind 
of make it visually pleasing…I’ve had artists argue with me…“There’s no
tornado that would be any faster, that’d be impossible.”…Let’s say 
they’re right. You’ll never see…800 miles per hour or whatever, but 
visually it looks amazing. So you have to cheat those things sometimes. 
(CRE-4)
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Note that CRE-4 spoke to the resulting visual (based on realistic input) not looking like they felt it

should. That is, they tied it to their own expectations of reality, and not necessarily reality itself. 

Thus, it’s important to recognize that audience expectations of a particular visual reality may not 

align with actual reality, and a creator may defer to the former for that reason. Pierson (2002) also

notes how fans of certain genres may consider visuals real enough, while non-fans will not; 

similarly, “the fact that some genres require less realism from their effects than others is 

naturalized for spectators by their familiarity with the conventions of genre” (p. 107).

On a related point, when a piece of FiSci is not necessarily as plausible as a more realistic 

depiction, creators can still choose the FiSci version if it is perceived to be more “visually 

interesting” than reality (CON-1).

When we do lasers, sometimes we take a little creative licence of what 
that laser looks like. We break it up a little more. We put more dust in 
the room, even if it’s not a dusty room…because it just looks cooler. 
(CRE-4)

Star Trek: Enterprise for instance, they tried to make [their spaceship] 
more like a submarine…very claustrophobic. But for television, it looks 
awful…It doesn’t look cool…Given a choice between being accurate 
and visually interesting, I choose visually interesting. (CRE-11)

CRE-11 referenced spaceships from other television shows, and acknowledged all their examples 

were from television. But they did not discuss the possibility that in some cases, a more realistic 

(i.e., confined) space might be more engaging to audiences seeking a particular genre of narrative.

Certainly, in something like a less futuristic thriller where a confined space helps set the tone (or 

relates to the plot because of, say, restricted supplies), a spaceship which is still entirely fictional 

but relates more to what an average audience member may expect our technology to become may

be more appropriate.

As CRE-27 noted, the field of science may influence when visuals might have a little more 

freedom in terms of representation. Not all science topics are as naturally visual as others (e.g., 

the inner workings of the human brain), and experts don’t (or can’t) provide a concrete vision of 

reality.

[Consultants] said, “Well, you know, there are a lot of things that we do 
know but there’s way more that we don’t know…But your ideas are kind
of very similar to what we think it might be like.”…If it's good enough 
for neuroscientists, it’s probably good enough for us. (CRE-27)

Again, genre, tone, and target audience will result in different representations for different 

narratives. For example, both animated family films Inside Out (Docter, 2015) and Osmosis Jones 

(Farrelly et al., 2001) depict the brain slightly differently. Inside Out is a traditional Pixar dramedy 

exploring themes of sadness and depression. In this movie, memories are stored as spheres in 

massive shells (and vacuumed up when deemed no longer important enough), and the brain is 

run by anthropomorphic emotions. Osmosis Jones is a twist on a buddy cop comedy, and memories
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(and dreams) are movie reels played in theatres; also, the brain is portrayed as City Hall, run by an

anthropomorphic cell. 

Though rarely discussed, a few participants expressed that the more attention the audience 

is supposed to pay to it, the more real a visual should appear to be (Though not all audience 

members may follow those expectations; Figure 5.4). Interestingly, only consultants directly 

compared background to prominent visuals and the existence of a different standard of accuracy,

though it is unclear why.

Unless people freeze frame…you can kind of get away with a little bit 
more haziness on that…But you’ve got to have really good visualisations
for what does a black hole look like. (CON-3)

Some aspects of a story’s setting are obviously visual, such as a whiteboard that a character 

will eventually scribble some mathematical equations on to solve a plot-relevant problem, or an 

entire biomedical lab our heroes must work within to devise a cure for a pandemic. But, even the 

temporal period in which a story takes place must be made manifest as a visual element — for 

example, through choices in costuming or props. Outside of story genre (Section 5.1.1), 

Figure 5.4

XKCD: Background Screens

Note. The alt text reads “No way, we gotta rewind and cross-reference this map with the list of coordinates we 
saw on the other screen. This Greenland thing could be big.” From Background Screens by Randall Munroe, 
2014b. (https://xkcd.com/1451). CC BY-NC 2.5.

https://xkcd.com/1451
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discussions of FiSci settings were restricted to a few participants bringing up examples to critique 

how unrealistic they appeared. 

There’s a TV show…it was a medical procedural…and the lab was so 
polished and clean and so futuristic, like they had this big glass wall, and 
it’s like, who the hell? No, [a real lab’s] in the basement of a building, you
know, with pipes dripping. And it’s awful. (CON-13)

While CON-13 alluded to a disconnect between what modern labs look like versus their glossy 

Hollywood counterparts, CON-2 specifically spoke to a perceived lack of consistency between 

temporal setting and the depiction of technology in futuristic SciFi. 

So many times these futuristic or high tech people have ships that can 
travel through interstellar space, but they look like buses on the inside, or
there’s random wires and shit hanging down from places, and you know 
that just seems very inconsistent…Science means sort of efficiency, 
safety, redundancy…If this is the time period you lived in, if these are 
the types of resources you have at your disposal, why would you have 
these other things that were…anachronistic and out of time? (CON-2)

Consistency is identified (e.g., by A. Hall, 2003) as one version of perceived realism; thus, it is 

appropriate for me to transition into the next subtheme of Story Quality: Intended Audience 

Response.

5.2.2 Intended Audience Response
Of the types of realism identified in previous literature, participants primarily spoke to the 

importance of plausibility (mentioned by most participants) and consistency (mentioned by 

many). I will begin with an exploration of the former. The following are some examples of the 

different ways participants referred to realism (emphasis added):

There’s no fast and hard fast line. These are fuzzy boundaries. But there 
are some fundamental things that seem to be believable by a modern-
day audience about what fictional, completely fantasy world character 
could do, versus what seems to not make sense and violate some basic 
principles of the way the world and the universe works. (CON-4)

Ideally I would like to write stuff that kind of walks the line between the 
two, you know — seems plausible enough that a scientist wouldn’t be,
like, put off by watching it, but isn’t so enslaved to the hard realities that 
it can’t be entertaining. (CRE-7)

You want to make sure that you’re not completely crazy. And that you 
can anchor it with something that feels real, that brings it into the 
world of possible. (CRE-19)

The decision to use real science or FiSci was often expressed as a desire to avoid a 

representation being perceived as implausible, rather than as a preference for the version which 

was more plausible. Implausibility was associated with poor story quality and a lack of enjoyment,

though as I’ll discuss later, different story elements can compensate to lessen the effect. Bilandzic

and Busselle (2011) observed a correlation between perceived realism and enjoyment. Similarly, 
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“scientific accuracy” (or lack thereof) has been shown to have an influence on audience 

enjoyment in some Hollywood content (Li, 2016, p. 168; see also, e.g., J. Green, 2017).

Participants did offer examples from their own viewing experiences of movies or shows 

they saw having implausible representations. I use the following two to highlight the subjective 

nature of judging a scenario as implausible. CRE-1 called the scenario where Matt Damon’s 

character in The Martian sustained himself on an all-potato diet “ridiculous” and “silly.” White 

potatoes are indeed insufficient for long-term health, as they lack certain crucial nutrients, 

including Vitamins A, B12, and E, and calcium.110 Also, their low fat content hinders the uptake 

of fat-soluble vitamins (J. Jackson, 2016). However, other viewers may judge the character’s 

deteriorating health on-screen sufficiently reflective of his diet. 

Second, CRE-28 referred to the moment in Wonder Woman 1984 (Jenkins, 2020) when 

Diana turned a jet plane invisible, while also making it invisible to RADAR, as “stupid.” However,

it was my opinion watching the movie that — given that visible light, radio waves, and 

microwaves111 are all different bands of the electromagnetic spectrum — Diana’s ability to make 

the jet invisible to our eyes could easily extend to her making the jet invisible to RADAR. 

Audience members with more expertise in certain science subjects may therefore find certain 

kinds of FiSci more plausible, so unless a creator is targeting their content toward those 

audiences, they must consider what a non-specialist might perceive as implausible.

The inclusion of real science, unsurprisingly, was usually seen as aiding perceived 

plausibility. 

It makes the audience take things seriously, as if this is real, this is 
happening now…It lets everybody sort of exhale a little bit and be like 
“Okay, well, it’s not completely kooky.” (CRE-24)

However, there were some cases where participants noted the real version of science should be 

avoided: if audiences actually think it’s fictional, or if they’re so used to seeing it portrayed 

inaccurately they prefer FiSci. Sound in space was the most commonly cited example of this. 

You don’t want the audience to go “Ugh. That’s ridiculous.” You don’t 
want to bring them out of the story. But you want to make sure the 
science at least feels correct. And so that is why, for example, you have 
sounds in space. (CON-13)

The contrast between realism and perceived factuality — or realism and consistency (for 

those who know the truth but prefer the same fictional representation across their fiction) — was

seen as distracting audience members from the more important parts of the narrative. The 

potentially educative nature of including a correct representation did not compensate for the 

perceived loss in audience engagement. 

110 He would need to eat 84 white potatoes a day to avoid a calcium deficiency (Airhart, 2021).

111 RADAR can use microwave radiation as well as radio waves, which range from 1mm-1m and >1m in 
wavelength, respectively.
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You’re going to pull the audience out…They’re gonna be like, “Wait, 
that doesn’t look right. Why doesn’t that look right? Oh, right, because 
they’re in space,” but then you’ve already lost them. (CON-16)

Our minds will let us go along with physics as long as you’re bending it 
in the direction it’s familiar. At least that’s my experience. (CRE-20)

Note CRE-20’s use of the word “familiar.” Several other participants referred to familiarity in 

relation to choosing plausible representations, which makes sense given that being familiar with a 

concept is inherently tied into a representation seeming implausible.

I think everybody’s been in a hospital…[there’s] a level of familiarity that
you really have to kind of be respectful of, there. Very few people have 
gone into space, so you have a different bar that you can probably kind 
of, like, play with. (CRE-14)

When it is impossible to replicate reality exactly, FiSci is mandatory, but still needs to seem 

real enough.

I think what people are trying to do is give the feeling of reality, even 
though you can’t give exact reality…There’s some explanation or some 
connection to what’s real, even if it’s not possible within our world. 
(CRE-18)

Indeed, participants generally preferred basing a fictional piece of science or technology on some 

kernel of real or hypothetical science that the audience understands, and then extrapolating or 

exaggerating — or as CRE-20 put it, “finding the kernel of reality that I can build off of.” CRE-

25’s own project referenced real subterranean creatures while creating “credible” monsters, 

harkening back to the Jurassic Park animators studying the gaits of large extant species (Prince, 

1996).

Plausibility was directly connected to the notion of suspension of disbelief (CON-1 and CRE-

10 referred to it by name), and that implausible representations of science — whether they are 

FiSci or real science — can cause an immersion break that takes an audience member out of the 

story. Suspension of disbelief is a crucial part of audience engagement — an immersion break to 

be avoided at all costs. Contrast this sentiment with Fiske (2010), who argues audiences can still 

derive pleasure in recognizing the difference between the real world and the storyworld, and in 

choosing to move in and out of the story.

I think that it can hurt the show. Students are becoming more and more 
savvy…When they see science that’s presented incorrectly, a lot of times 
they’ll know [it’s inaccurate], and it breaks that immersion in the show, 
because they sit up straight and say, “Well that’s wrong.” (CON-17)

[FiSci has] to give the show enough credibility, and enough realism, that 
it doesn’t take the audience out of the story. And that’s what, as [a] 
showrunner, you want. You don’t want to lose your audience because 
they don’t believe what’s happening. (CRE-11)

We didn’t want people to get pulled out because they felt like the science
wasn’t real…Even though it sort of limited us a little bit…we wanted 
people to go along with it. (CRE-21)
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An immersion break presupposes some level of transportation into the story (or other form of 

narrative absorption; Hakemulder et al., 2017) has already occurred. However, participants spoke 

more colloquially about such a concept than the literature may distinguish (e.g., transportation vs.

presence vs. identification; Bilandzic & Busselle, 2017).

A majority of participants referenced either of these terms explicitly, or alluded to them — 

CRE-10, for example, mentioned losing focus. They also referred to their own experiences as 

well as audiences in general. Of course, personal standards will set different thresholds for an 

immersion break, even among individuals with similar levels of scientific knowledge. Prior 

knowledge and experience is correlated with greater transportation (M. Green, 2004). 

Certain genres of story and genres of science were seen by participants as having less 

wiggle room in terms of plausibility, as mentioned in Section 5.1.1. Such perceptions harken back

to Aristotle’s Poetics (c.350 B.C.E./2008), wherein he states “the poet should prefer probable 

impossibilities to improbable possibilities” (XXIV, para. 7): “If a poet can successful[ly] establish 

a fabulous or uncanny series of events, we as readers will be more willing to suspend our disbelief

than if the poet represented ordinary actions in a strained, unconvincing manner” (Zuern, n.d., 

para. 5).
If something totally violates known laws of physics, it annoys me. It 
takes me out of the reality…especially when it’s trying to be a Science 
Fiction show…I go, “Oh this is ridiculous, forget it.” (CON-6)

In Science Fiction…I believe that you get one big buy from your 
audience, one core buy, and in our version it’s that superheroes exist… 
So now you have to play within that sandbox. But to add all these other 
layers on top of it…an audience will be like, “Well, I already gave you 
this one buy and now you’re kind of stringing me along. You’re not 
giving me enough narrative reasons to believe this.” (CRE-17)

As exemplified by CRE-17, even within more permissive genres like Science Fiction, creators 

should focus their use of FiSci so as to avoid what’s referred to in Hollywood as putting a hat on a 

hat (in this case, multiple instances of FiSci which on their own might seem reasonable, but 

together are not). 

However, implausible representations are not guaranteed to cause an immersion break. 

CRE-15 noted that audiences go into a fictional narrative already knowing they have to suspend 

their disbelief. This suggests that they enter a sort of contract with the creators that acknowledges

some amount of FiSci is to be expected, and will be accepted — just not too much.

Whenever you can be true to the actual science, that’s great, as long as 
it’s still cool and interesting. And if it’s less interesting, then let’s just do 
the fake thing…We’re already asking people to suspend their disbelief, 
anyway. (CRE-15)

This, and other statements of suspending disbelief, contrasts with research that argues disbelief is

not the default state of the human mind, and therefore does not need to be suspended (e.g., 

Gerrig & Rapp 2004; Holland, 2008; Shapiro & Kim, 2012). Indeed, in constructing their 2008 
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model, Busselle and Bilandzic cite Worth’s (2004) claim that narrative consumers “do not actively

suspend disbelief—[they] actively create belief” (p. 447). Thus, fictionality does not disrupt the 

transportation experience. This is, effectively, what CRE-15 and other participants are arguing, 

with perhaps insufficient knowledge of the mental processes underlying narrative engagement. 

So, whether one uses the term “willing suspension of disbelief” or “creation of belief,” it was 

seen as more necessary for story genres associated with FiSci and unbelievable 

characters/actions, such as space operas and superhero franchises.

We love superheroes even though that defies all science, because I think 
the average person just doesn’t care that much to really dissect it down. 
Like, is it really possible to have a metal suit that weighs 500 pounds and 
be able to fly around with rockets in your feet? (CON-18)

Several participants agreed that audiences generally enter a narrative wanting to believe 

what is presented to them, which serves as a natural buffer against any unrealistic FiSci (or, in 

specific cases, unrealistic-seeming real science) which could negatively influence their interaction 

with the story. This somewhat mirrors the Spinozan processor model — that by default we 

accept information as true, and then expend mental effort to determine it’s false (e.g., Gilbert, 

1991; B. Reeves & Nass, 1996; cf. Shapiro & Kim, 2012, who conclude actual experimental 

results are mixed). As CRE-28 put it, audiences have a lot of “goodwill” and “want to believe.”

While several participants expressed an association between “bad science” and poor story 

quality (CRE-1), an almost equal number expressed that a good story will invalidate negative 

feelings generated by bad science. CON-16 specifically mentioned having a good soundtrack, and

CRE-27 spoke to making their animation style a little less photorealistic (to evoke more of an 

artistic concept). Most of the participants that spoke to this focused on the quality of the 

characters (Section 5.2.1.2) or the story overall. This connects to research demonstrating that “a 

high-quality story will be more transporting than a low-quality story” (M. Green, 2021, p. 93).

The wind on Mars gets very, very fast, but it is so low density that it 
doesn’t have enough force to, you know, rip out an antenna and toss it at
something…So, that was a problem. But I could overlook it because the 
rest of the story was so good. (CON-6, about The Martian)

You sacrifice [accuracy] because the dramatic potential is so great. So 
that DNA extraction was the MacGuffin112 of Jurassic Park. It was the 
thing that you loved the whole movie, and then later you said to yourself 
“Wait a minute.” And then you say, “Oh, I don’t care. It was a great 
ride.” (CRE-8)

112 The term MacGuffin (n.d.; alternatively, McGuffin) was popularized by Alfred Hitchcock, and technically 
refers to an object (or other element) within a narrative “that drives the plot, but serves no further purpose...It 
won't do anything except possibly distract you while you try to figure out its significance” (para. 1). A classic 
example from Hollywood is the Maltese Falcon (from the eponymous film), however the literary device is far 
older (Lacy, 2005, for example, highlights several from medieval Europe).
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As long as you have them emotionally, you can do whatever you want…
Because when the movie actually has you, then yeah, you let that stuff 
slide. (CRE-27)

CRE-26 spoke to the timing of an implausible moment — that is, by the time the audience 

reaches the FiSci, they’ll give it a pass as long as they’ve enjoyed themselves thus far. The 

example they cited is when a magazine-loaded handgun (i.e., as opposed to a revolver) has fired 

its last round. In reality, the top slides back and remains open, but in fiction it usually looks the 

same as when there are still bullets left to fire. This allows for a moment of dramatic tension, 

because the audience doesn’t know if a character can still shoot. 

We had a lot of discussion about that he’d know that the gun was 
[empty], they’d know, and I just kind of thought…“This is the final 
scene of the movie and we’ve had lots of fun and laughs and suspense 
and intrigue, and is anybody really going to worry about that gun, the 
thing being slapped back?” And I said, “No, probably not.” (CRE-26) 

CRE-26 did note, however, that some audience members with sufficient knowledge of 

firearms could be taken out by that moment. They were one of the many participants who 

asserted that plausibility was dependent on audience level of knowledge. 

I have to acknowledge that, you know, it’ll take scientists out of it, but 
other people are just like “Oh, I totally didn’t even notice that they got 
that wrong.” (CON-10)

There are doctors that are gonna know you’re full of shit, and that you 
fucked it up…Maybe a hundred people watching the show will know. 
But the rest of the 795 million people watching the show will never 
know. Nor care. (CON-9)

As for internal narrative consistency,113 discussions generally involved less realistic genres. 

In stories that take place hundreds of years in the future, or in a magical kingdom, there can still 

be a semblance of realism if it feels like the creators have established a world that follows its own 

set of rules (A. Hall, 2003). “It's more important to follow the rules of your universe, than it is to 

follow the rules of this universe” (CON-5). Here, it’s moments of inconsistency, rather than 

perceived implausibility, which more often break immersion (or lower transportation; M. Green, 

2004; Busselle & Bilandzic, 2008). This is not to say that FiSci consistency is always more 

important than FiSci plausibility, as that will ultimately be up to an individual’s personal taste (J. 

Green, 2017).114 But if your FiSci is going to be implausible, it had better be consistent — “You 

need to obey the rules of that world” (CON-7). 

[In Star Trek] they say warp drive works this way, but then the next 
episode it works a different way. Why? They’ve invented immortality in 

113 For example, “Yoda’s use of a handgun would be unrealistic, whereas his use of a lightsaber (which doesn’t 
really exist) is realistic, not because of external realism, but because it is consistent with the Star Wars story
world” (Busselle & Bilandzic 2008, p. 271).

114 Also, Cho et al. (2014) demonstrated that perceptions of plausibility predict emotional involvement more 
than consistency; however, their study was done with advertisements and PSAs, not SFF stories.
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Star Trek using the transporter, and then they just drop it. Ergh…I try to 
avoid that sort of stuff, and try to make it as consistent as possible, if not
as accurate as possible. (CON-13)

I knew we weren’t making movies that were scientifically accurate, but I 
wanted to make sure that they were internally consistent. (CRE-9)

CON-2 highlighted that “consistency…helps with our ability to process and remember a story.” 

Inconsistencies have been demonstrated to interfere with information processing in text-based 

narratives (Albrect & O’Brien, 1993; Kaup & Foss, 2005; Walsh et al., 2018), and research has 

demonstrated how narrative flow (to which consistency contributes) relates to audiences retaining

information they’ve learned while watching, for example, primetime medical dramas (Brechman, 

2010).

Again, audiences will go into the story willing to suspend their disbelief (or create belief) 

for some given amount of inaccurate science, and will consider representations real enough as 

long as the story sticks to its own rules. Stories with significant FiSci conceits that differ from the

standard tropes of the genre may also be perceived as inconsistent inter-narrative, as opposed to 

intra-narrative, suggesting an alternative to the standard understanding of narrative consistency. 

However, new rules are acceptable as long as there is sufficient explanation, often by way of an 

audience surrogate character (CRE-18 referenced Elliot Page’s character Ariadne in Inception 

[Nolan, 2010]). In the case where audiences accept this novel representation, the story must 

continue to be internally consistent.

If you start breaking your rules, then I’m like, “Wait a minute. You just 
told [Elliot] Page at the 20-minute mark that this was possible. And now 
this is no longer possible, and I don’t understand why.” (CRE-18)

Given the perception of inconsistent science as “breaking the rules” (CRE-13), participant 

comments related more to a narrative’s plot than any other story element. However, CRE-14’s 

use of the word “random” suggests inconsistency in a character’s psychology:

You know, you could also call psychology and psychiatry and all that 
stuff science, right?…Paying attention to people’s characteristics and 
trying to make their personalities and their traits make some sense, and 
not just being random pasted-on things. (CRE-14)

Similar to other types of realism, internal consistency can be superseded by a creator 

looking for a particular story beat, or some kind of emotion.

A lot of times…I would say, “Oh, you can’t do X in this script because it
contradicts what you said three episodes ago.”…And sometimes the 
showrunner would come back to me and say, “Yeah, okay, I hear you, 
but you know what? This moment's got such emotional weight to it, I'm 
gonna do it anyway.” (CRE-9)

This leads into how important an audience’s affective response is to the content they 

consume. Certain genres clearly advertise what kinds of emotions their audiences are meant to 

experience, and real science (or FiSci) may get in the way of that experience. 
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You try to create…suspense, emotion, all of those things. And 
sometimes science doesn’t really like that. (CON-16)

I’m sure that dinosaurs look nothing like what we’ve represented, but 
again that’s a case where you’re like, well if it looked like an ostrich how 
terrifying would that be?…That’s where the creative licence comes in…
We’ve got to make this terrifying. (CRE-4)

Sometimes it comes down to, oh, it’s gonna ruin this joke [if it isn’t 
FiSci]. You know, this is somebody saying something funny, but if I say 
it this way, it’s not funny anymore. So I’m going to keep it the way I had 
it. (CRE-11)

CON-15 provided a particular example, referencing the desired “punch” creators want to give 

their audience in specific moments, and why injecting a needle is portrayed far more accurately 

for heroin users than with nurses in hospitals.

They’ll tap it down, they’ll squeeze it, they’ll put the belt around their 
arm, and then they’ll inject it. Well that’s more realistic…than the nurse 
who just takes an arm — doesn’t even take an alcohol prep, doesn’t have
gloves on — takes a needle, sticks it in there, injects…I think it just adds 
drama to the scene…showing the sweating addict who doesn’t want to 
be an addict anymore but can’t resist…That boils down to the overall 
punch you want to get across to your viewers. (CON-15)

As for A. Hall’s (2003) remaining conceptualisations of perceived realism (Chapter 2.2.1), 

typicality115 was not really discussed. While a few participants spoke of overrepresentation, such as 

CRE-6 mentioning that every pregnant woman in Soap Operas has to experience Braxton-Hicks 

contractions, it was never in the context of seeming more or less real.

They will always have Braxton-Hicks contractions, always, because that’s 
a really cool, like, “Oh my god! We gotta get to the hospital” [moment]. 
(CRE-6) 

The final conceptualisation, involvement,116 was also rare. Participants did speak to how 

important it was to connect with characters in terms of narrative engagement (cf. identification 

and transportation; M. Green, 2021). CON-7 got the closest to mentioning the concept of 

involvement by describing why, even with modern technological capabilities, we still see human-

esque aliens featured in Hollywood content: “Because then we can kind of understand them in a 

way…If they’re just amorphous blobs of gas, it’s harder to really relate.” Indeed, even computer-

enhanced human characters have been shown to evoke greater connection than fully computer-

generated characters (Sheldon et al., 2021). However, this is within the context of live action 

genres, not animation. To that end, van Rooij (2019) proposes the “Pixar Peak” of character 

stylisation, where a “paradoxical combination of lifelikeness and abstraction” achieves the 

maximum amount of audience empathy, for both human and non-human characters (p. 191). 

115 i.e., is something seen as not just possible, but likely?

116 i.e., a possibly unrealistic character evoking an emotional response as if they were a real person
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While CON-7 references the ability for FiSci to help audiences better relate to characters, 

the idea of a more intense connection between audience and character — that of parasocial 

relationships (Dill-Shackleford & Vinney, 2020) — was not explored by any participant.

5.3 Summary
According to the participants interviewed, the choice of using FiSci or real science is made 

depending on a variety of contexts. This chapter describes those contexts concerning the story 

itself and audience experience of that story. Participants identified the moderating influence of 

story genre — the leeway provided in Science Fiction and Fantasy stories, as opposed to those 

grounded in the here and now. Two creators discussed their experiences on Soap Operas, and 

how FiSci fits into the heightened reality presented to audiences where “anything goes” 

(CRE-15). These experiences mirror more traditional discussions of FiSci as being permissible in 

SFF worlds. Primarily, participants justified the use of FiSci across all fiction genres because the 

stories they present are for entertainment purposes, and do not presume to be “documentaries.”

In terms of science genre, creators were more likely to compare fields of science (e.g., 

Biology, Physics) than consultants. Together, they generally agreed that FiSci is more acceptable 

when the science being represented was of a topic less central to everyday human life — both out

of concern of propagating misinformation, and of presenting a scenario that audiences would be 

familiar enough with to recognise as false. Participants also considered FiSci more acceptable 

where scientific knowledge is more uncertain or theoretical. Stories taking place in the future are 

free to manifest FiSci, especially those extrapolating from current knowledge and technology, 

because “there are so many things yet to be discovered” (CON-4); however, one consultant 

suggested that medicine in the near future could provide false hope to audiences.

As already expressed in Chapter 4, FiSci is primarily used to tell a good story. Participants 

discussed choosing FiSci or real science in terms of it helping plot, character, and dialogue, with 

less frequent mentions of visuals and setting. FiSci is most acceptable when it’s integral to a 

story’s plot (particularly as an inciting incident), and ensuring a story takes place within a limited 

time frame. Consultants were more likely to express FiSci was unacceptable when tangential or 

unrelated to the plot. In contrast, accurate science is preferred for character and dialogue, though 

FiSci may be needed to heighten a character’s emotional journey. Consultants were far more 

likely to discuss representations of scientists.

Participants were also concerned with the perceived realism FiSci would (or would not) 

impart to a story — wishing to keep audiences immersed within a story. FiSci should be avoided 

when the target audience would perceive it as too implausible or inconsistent with other narrative

elements, but other narrative elements may compensate for such FiSci and yield a positive 

audience experience.
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Chapter 6: FiSci and the Real World
Doctor: Hmm. Mm-hm...

Fred: Hey, doc, what's all that "mm-hm, mm-mm, mm-hm," hm?

Doctor: Search me. I saw a doctor do it on a TV show once. Quiet, please, while I test the 
reflexes. [hits knee with stone hammer, stone cracks into pieces] Hm! Just what I 
thought. Concussion of the concuss with complications.

Wilma: Complications?

Doctor: Yeah. Bumpus of the nogginus.

Fred: "Bumpus of the nogginus"? What's that?

Doctor: Search me. I--

Fred: I know, you saw it on a TV show.

The Flintstones, “At the Races” (Zelinka et al., 1960)

This chapter continues my presentation and discussion of how my creator and consultant 

participants decide to use FiSci and/or real science in their Hollywood content. While the 

previous chapter focused on decision-making factors relating to the elements within a narrative 

and audience reactions to them, Chapter 6 contains two themes constructed around the real-

world influences on these narratives. 

I present these themes in chronological order in terms of the story-making process: The 

Hollywood Machine covers the creative process before and while the story is produced; Real 

World Consequences covers what happens after audiences end their viewing experience.

6.1 The Hollywood Machine
Hollywood productions are necessarily collaborative endeavours, requiring the expertise of many 

creatives supplemented by production stakeholders. Two main subthemes were constructed 

concerning the influence that these background factors have on the science featured in the 

finished product. The Creator’s Vision includes subjective creator standards for their own 

work, as well as perceptions of their audiences and Hollywood’s role in science communication 

(or miscommunication). Meanwhile, these visions may be restricted by Limitations on 

Production — factors which may cause science to become FiSci, or may remove FiSci or science

altogether. Given this section’s focus on the practical requirements and realities of film/TV-

making (as opposed to, say, analysis of the final product), a review of extant academic literature 

did not reveal as many sources for comparative discussion as have appeared in other sections of 

this thesis.  
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6.1.1 The Creator’s Vision

6.1.1.1 Vision of content
The realms of Hollywood film and Hollywood television have different hierarchies for their 

creators. On a movie project, the director is generally considered the lead visionary. In television, 

creative control is given to a showrunner who has usually climbed up the ranks as a writer (Fisher, 

2019). Generally speaking, TV writers have greater authority on any given episode, even if the 

director being brought in to direct it has command of the set during production. This is, in part, 

to ensure that the series maintains a consistent tone and appearance throughout its run. 

However, in recent years, certain highly serialized shows (perhaps branded as N-hour movies) 

have started giving directors, or other non-writer producers, more creative control (Vary, 

2021).117 

Both formats are also beholden to the entities actually funding and/or distributing the 

project. Studios, production companies, and streaming platforms owned by larger non-

Hollywood corporations (e.g., AT&T,118 Apple) will have some say as well. One creator, CRE-25,

referenced how Apple would avoid featuring particular representations of technology on their 

streaming platform (Apple TV+) that could “endanger their business.”

Whether it’s about batteries or cars that drive themselves, or the way 
manufacturing is done in cheaper labour markets, or wherever it is, 
there’s a lot of influence the new makers of media have a vested interest 
in. And that’s sometimes in contrast to what really should be shown or, 
whatever, presented. (CRE-25)

Ultimately, few Hollywood creators — if any — have total control over the final product. 

A film or show has “multiple authors” (Gaut, 2009, p. 157; cf. Nannicelli, 2019). Thus, with 

regard to the presence of FiSci, my participants observed that Hollywood’s collaborative and 

hierarchical nature ensures that the personal standards of any one creator will not always be 

reflected in what audiences actually consume.

It’s not always up to the screenwriter, or the director. A lot of times you 
get these notes on these big budget movies that you have to take if you 
want the movie to go forward. (CRE-13)

For example, a movie’s writer is often replaced during development, but will still receive screen 

credit if a certain percentage of the material from their version of the script is kept in the rewrite 

(WGA, n.d.). FiSci they would not have included in their own draft may have been added by a 

117 In response, many television writers and showrunners have expressed “concern about people returning to
the idea that it is the filmmaker that makes the story special, and not the writer” (Vary, 2021, para. 14).

118 In 2018, telecommunications company AT&T merged with entertainment company Time Warner, creating 
the subsidiary WarnerMedia. Its streaming platform, HBO Max, launched in the U.S. in 2020. In 2021, AT&T 
began talks with TV conglomerate Discovery, Inc. to sell a portion of its stake in WarnerMedia (Hayes, 2021)In 
2022, WarnerMedia was purchased by and merged with TV conglomerate Discovery Inc to create the 
company Warner Bros Discovery Inc (Mathews & Malik, 2022).
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subsequent writer, or by the director who holds greater authority over the overall vision. On a 

television series, lower level writers (Table 6.1) may not get a single line of their original dialogue 

to air, because the showrunner usually does their own pass on the script before production. The 

network on which the show airs will also have an opportunity to adjust the script to its own 

liking.

There are such easy ways to put those things in [to minimize FiSci], and 
you try to put them in and they just get axed…That can be so 
frustrating…It can be very demoralising. (CRE-2)

As science consultants are often the “lowest of the pecking order” (CON-10), their efforts 

to infuse a script with accurate science may be ignored, or taken out as scripts change hands. 

Standards may change after a new showrunner is brought in, which CON-6 mentioned. CON-5 

expressed the belief that television was a more conducive format to representing accurate science,

based on how writers are treated in the respective media.

A science advisor in film tends to be tied to the fate of the writer, and 
writers are often treated pretty badly in film…[A writer] can take all your
advice on the first draft…and nothing of what you contributed ends up 
in the final version. (CON-5)

Given the relative abundance of television writers in my sample, the sentiment that the 

showrunner (as opposed to the director) rules the proverbial roost may appear overrepresented in

the data. However, demographically speaking, most Hollywood writers do work in television 

Table 6.1 

Writers’ Room Ranks 

Rank Title

1 Showrunner (officially an Executive Producer

2 Executive Producers (non-showrunners)

3 Co-Executive Producer

4 Supervising Producer

5 Producer

6 Co-Producer
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7 Story Editor

8 Staff Writer
Note. More than one writer can be at the same rank. Not all ranks may be present. Despite only one of these 
titles actually having the word “writer” in it, all of these individuals are writers. Adapted from 
https://screenwriting.io/what-is-the-television-writerproducer-pecking-order by John August (n.d.).
(WGAW, 2021a),119 and there are necessarily fewer writers who have had the opportunity to run 

their own shows, so stories of being rewritten are bound to dominate.

Lest one think that it is always a lead visionary having lower standards of accuracy, a few120 

lower-ranking participants referenced cases where they felt their showrunner’s standards were too

high.

My showrunner is a good friend of mine…And that was the funniest 
room I ever worked in, even though the show was a little bit goofy. But 
he kept running in and saying, “We have to make the show comport with
the science.” And I would look at him and go “[Name]. The guy is a 
werewolf. It’s not gonna comport with the science. That’s just not gonna
happen…What we’re writing here is the opposite of science.” (CRE-8)

As a consultant, CON-7 relayed their own experience when creators wanted more accuracy than 

they thought was needed. Yes, even an expert in a scientific field can perceive a creator as seeking

too much scientific accuracy — in this case, because they felt the audience wouldn’t even notice 

the “great lengths” to which the creators went.

No one [in the audience] has any idea what these tubes are or what 
they’re doing, and not having them there would be no difference…
whatsoever. But they were very proud of having that little bit of 
accuracy. (CON-7)

These thoughts offer an interesting contrast to those that expressed a piece of real science can 

actually improve the quality of an otherwise unrealistic story (e.g., “If there’s a shred of truth in [a

story], it’s even more fun and better”; CRE-26). They also offer an interesting question further 

research might explore — are there cases within fictional storytelling where scientific accuracy is 

considered unnecessary (by creators, consultants, and/or audiences), such as when the audience 

won’t notice it’s there?

Even over the course of a series, standards for scientific accuracy may not be consistent — 

CRE-8, for example, used the word “capricious.” A few participants spoke about expecting some

level of scientific “accuracy fatigue” over multiple seasons (CON-9). This may derive from 

running out of ideas (CRE-12), general apathy (CON-9), or that creators feel the need to take 

things to the extreme for the sake of ramping up the drama or suspense (CRE-11). 

119 In 2020, a total of 6,108 Writers Guild of America West members reported having employment, with 5,013 
members being employed on television and digital platforms, and 2,055 employed on theatrical projects. 
These are collectively decreases from 2019, likely due to the COVID-19 pandemic (WGAW, 2021a).

120 See Chapter 3.2.6 — Notes on Reporting — for frequency ranges corresponding to my use of the words 
most, majority, many, several, and few.

https://screenwriting.io/what-is-the-television-writerproducer-pecking-order
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Look at something like Lost. That ended up going into this ridiculous 
territory with smoke monsters, polar bears — and all because they…
couldn’t do Survivor on an island, you know? They…couldn’t create 
enough drama and suspense over five [seasons] if they’d done the 
realistic version of Lost, which is just a bunch of people stranded on an 
island. (CRE-11)

It’s worth noting for the sake of accuracy that both the polar bear and smoke monster actually 

appear in the very first episode of Lost. FiSci elements are therefore woven into the conceit of the

show, though later seasons may appear to intensify the FiSci by introducing parallel realities and 

time travel, and the Heart of the Island which in-universe scientists describe as being capable of 

manipulating both space and time by way of some exotic matter (Cuse & Lindelof, 2008). CRE-

11 may be misremembering a show that finished its run a decade before this interview was 

conducted; however, there is some truth to their perception that the amount of FiSci and fantasy 

elements in Lost had been ramped up by the creators over the seasons. In contrast, CRE-12 

provided an example from a more grounded series:

[CRE-12’s medical procedural] started off being very much based in 
actual scientific fact…[but] became less and less authentic as the writers 
had more and more trouble figuring out what to do. It was just kind of 
like, what’s the craziest thing? (CRE-12)

With regard to crime procedurals, CRE-22 spoke of how the writers needed to find new 

methods (e.g., scientific tools) for their protagonists to “apprehend” criminals. In other words, 

audiences don’t want to see the bad guys getting caught the exact same way over and over again, 

even if that’s how it would happen in the real world. Novelty was also cited as why the 

mathematician character on the show Numb3rs (Falacci et al., 2005–2010) resorted to less 

efficient methods to catch suspects — the more realistic method had already been used in a 

previous episode (Weed, 2006). Such is more likely to be a challenge for episodic television, 

where a new plot must begin and end within the span of a single episode. Vidmar Jovanović 

(2021) has considered why such formulaic content can last for decades, in the best of cases. 

While creators may use slightly different modus operandi for achieving the same narrative goal (e.g., 

catching yet another bad guy) to keep the plot details slightly novel, she argues audience retention 

mostly comes down to a cultivated interest in a character’s personal narrative — a motivated 

curiosity to see what will happen to them next, and how they might change personally over 

multiple seasons of growth, in spite of the repetition.

Many participants spoke to their own personal standard of accuracy in their content. These

standards were often placed within the context of other themes, such as to avoid spreading 

harmful misinformation (Section 6.2.2), or to keep audiences engaged (Chapter 5.2.2).

One thing I try to shoot for the show is a 70% legit accuracy. There are 
seasons where I think we’ve fallen as low as 35%. I think on average, we 
hit about 70%. (CON-9) 
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Creators also highlighted how a story’s genre modifies their standards (Chapter 5.1.1):

I’d rather not get the cool shot, or find another way to do it, than to 
advocate for something that’s wrong…But if you’re doing Star Trek, then
just do it. I don’t think it’s a big deal. (CRE-18)

If you are taking something in a very serious way, you should get serious 
about the science. I think it’s not great when something is presented as, 
“This is a heavy…realistic look at life, and now we’re going to just get 
completely silly about the science.” But if your movie’s just generally 
kind of having fun, then the laser stops at three feet and becomes a 
sword. (CRE-19)

Notably, CRE-14 spoke to wanting a semblance of real science in their “dumb animated 

comedy.” 

[Even for] a dumb animated show about astronauts ending up on a 
planet with semi-intelligent life, I’m going through my source material 
and seeing how long would it take them to get there…What would they 
be able to wear, or not wear? Do we need to see them in spacesuits all 
the time, or if there’s an atmosphere that’s conducive to life can they 
wear clothing? What are their days like in terms of hours? So I want to 
make sure that it is scientifically sound, even for the purposes of a dumb 
animated comedy. (CRE-14)

Their use of the word “dumb” may hint at a perceived lack of importance to the media 

landscape. It could have been a synonym for “broad” — that is, the show would cater to a mass 

audience that does not care about scientific accuracy — or a description of the style and level of 

humour to be used in the show, which does not necessarily correlate with ignoring scientific 

knowledge.

Within the specific genre of Hospital Dramas, a few creators spoke to a sort of peer 

pressure effect on accuracy, deriving from their show being on the air at the same time as other 

shows which were perceived as representing medicine fairly accurately (ER was the most 

referenced).

There’s also competition…If there are no shows about, you know, 
leprechauns…you can do what you want to do. But I think we were 
aware of the fact that there were some pretty good medical shows 
around, and we didn’t want to look like the idiot brother. (CRE-14)

Similar statements were absent from the various Science Fiction writers currently working. No 

one referenced any influence of a show like The Expanse, which was otherwise acknowledged by a

few participants for having incredibly high accuracy in terms of its representation of astronomy 

and the laws of physics. One possible explanation is that SciFi content is seen as allowing a wider

range of representations of science. Indeed, the breadth of the genre was recognized by Bereit 

back in 1969, with “content [ranging] from the almost realistic to extreme fancy” (p. 896). In 

contrast, there is a much narrower amount of variance permitted for more grounded material, 

due to issues of perceived realism (Chapter 5.2.2).
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Personal standards are also directly affected by the specific form of media: different 

standards exist for film and television. Whether a series is episodic or serialized, its span of time 

to tell a story and the budget assigned to tell that story differ drastically from what a creator must 

manage when working on a single 90–150-minute film. CRE-11 spoke of the science portrayed in

The Martian, and how that representation wouldn’t work in a television format.

Would you be interested in seeing Matt Damon survive on Mars for six 
seasons? And then in the finale he comes home? I don’t know. I don’t 
know if that’s a show. I don’t think it is…TV eats up a lot of story and 
eats up a lot of narrative. And in a way, the real science of space 
exploration is very slow and methodical and deliberate…And Science 
Fiction, especially on television, isn’t that. (CRE-11)

 Indeed, a proposal to expand a single novel about getting one man home from Mars into six 

seasons of television is unlikely to be greenlit by financiers/producers/etc., no matter how much 

FiSci is actually in it. However, a limited series adaptation (e.g., a single, 8-episode season) is 

completely plausible. It would likely expand the narrative by developing other characters from the

story. While more moments of FiSci might be featured in this limited series version of The 

Martian, the level of FiSci (i.e., being reasonably grounded for its near-future setting) may be 

consistent with the film that exists. The different approaches creators and consultants must take 

when it comes to FiSci in film, compared to FiSci in television, therefore require the 

considerations of other factors, which are discussed in Section 6.1.2.

In line with their personal standards of accuracy, most creators made reference to doing 

some kind of research, from speaking with an expert (CRE-10), to Google searches (CRE-2) and 

YouTube explainer videos (CRE-18). They also expressed a need to understand a concept before 

including it in a narrative, especially so that, in turn, the audience would be able to understand. 

The [script] I’m working on now is…about the same character in dozens
of different parallel universes…To really make sure the audience buys 
into the fact that there’s five of the same character running around 
together, I need to make sure that I can explain the basics of what that is.
And so that’s why I’m reading up and trying to understand quantum 
mechanics and many worlds theories and all that. (CRE-20)

One TV director (CRE-12), notably, preferred not to do preparatory research, and simply 

chose to defer to the consultants on set.

There are some directors who…if they got an episode about the bubonic
plague, they would research it, and they really want to know and 
understand it. Not me [laughs]. I would just ask questions on set, like, 
“What would the doctor do here?”…“What’s appropriate here?” And 
once they told me, we would just work it out. But…I didn’t roll up my 
sleeves and dig deep on that stuff. (CRE-12)

While most of the other directors I interviewed did mention doing research, this attitude is not 

inexplicable — especially for television. CRE-12 did clarify that they would be more likely to 

prepare if they were more invested in the series as a whole, and if the topic were more serious 
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and crucial to the plot (i.e., instead of a backdrop for character drama). Generally speaking, 

television directors are brought onto one or a few episodes of a show, often jumping between 

genres as they move from show to show. As such, contributing so little to the overall story (and 

having their cut of an episode ultimately edited by both showrunner and studio/network to 

comport with a singular vision) may disincline a TV director from diving too much into the 

science — particularly if the show is, in general, not too concerned with accuracy.

In contrast, director CRE-5, who has worked in both film and TV, stated that thorough 

research is part of the job description. Their statement offers a contrast to most of my 

participants, whose spoke of their research as part of a personal work ethic rather than as a general

expectation for all creators.

I would say that as a director, your job is, no matter what [the 
project/subject] is, you have to just dive deep into that area…and get as 
much expertise as you can, because when you read a script, it’s just one 
sentence…It’ll say, like, “They enter a science lab.” And that’s all. It’s up 
to me, the director, and your production designer, and all the people that
you’re involved with to make that a reality. And in that case, you always 
start at what’s real, and then you bend it to fit your vision. (CRE-5)

CRE-5 highlights how screenplays are often perceived as “blueprints”121 for making a 

movie/show, rather than a piece of literary art in and of themselves (Maras, 1999; cf. Price, 2010; 

Nannicelli, 2011; de Gruyter, 2013). On a television series, decisions about the elements beyond a

script — such as props and set design — are overseen by the showrunner. However, a director 

may still benefit from knowledge of what different objects on that set do — such as scientific 

equipment an actor needs to use (or mimic using), which an ignorant director may instruct them 

to operate incorrectly. CRE-5 did not distinguish their decision-making between their film and 

TV projects. 

Director CRE-18 offered an interesting middle ground, seeing themselves as an avatar for 

the audience during the production process. They expressed not wanting to become too much of

an expert, so that they can represent the average person in the target audience.

I kind of take on the position of the audience. So, I don’t feel like I need 
to understand these things completely, but I just need to understand 
them enough so that we can tell the story and the audience can follow 
it…I don’t try to become an expert. I try to know as much as I can to be 
able to help the actors. (CRE-18)

With regard to FiSci, several participants (of that selection, mostly creators) expressed the 

belief that some amount of research is necessary because in order to use FiSci, you should first 

know what you are choosing to misrepresent. FiSci is more permissible when a creator is aware 

why and/or how it is fictional, than when it comes from ignorance. This ties into the sentiments 

121 For example, director Francis Ford Coppola’s statement, “A screenplay, of course, is not a finished work of 
art; it's only the blueprint for a film.” (Baker & Firestone, 1972, p. 57)
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that science should be treated with respect, and that FiSci is often perceived as lacking in effort 

(Chapter 4.2.3).

It does feel like there’s a distinction between a mistake made from 
ignorance and a mistake made from deliberate choice, and I’d way rather 
do the latter. If it was because I was lazy, that feels pretty crummy. 
(CRE-24)

I think that there is a responsibility to at least know what you’re bending 
and to know what you’re not doing. I think that is important. (CRE-27)

Ultimately, my participants’ standards are likely influenced by their past experiences with 

and feelings or interest towards science in the real world, as well as general attitudes toward FiSci 

(highlighted in Chapter 4.1). This suggests that the views expressed in my data may skew toward 

higher standards of accuracy and cannot be generalized to all Hollywood writers/directors. Given

the opt-in nature of my data collection process, this selection bias was inevitable. For a further 

discussion of limitations, see Chapter 8.

Consultants often expressed that they became consultants because they wanted to see a 

higher standard of accuracy in Hollywood science, but accepted the content they helped create 

may contain at least some amount of FiSci they would prefer not be there. To that effect, CRE-1 

noted that “different med techs will let different stuff go. So, you may get mistakes that way.”

There was no evidence that creators perceived consultants as having too high of standards. 

Creators, of course, seek consultants out because they’re looking to ensure some standard of 

accuracy. My interviews had a general lack of so-called “horror stories” — the only negative 

experience being when CRE-23’s usual consultant missed a piece of FiSci on a show that prided 

itself on a certain standard of possibility. No creator spoke of an incident where the consultant 

was unwilling to engage with the incorporation of FiSci. Of course, any consultant who refuses to

cooperate with a creator’s standards will simply be ignored, and not be asked back.

6.1.1.2 Vision of the audience
While creators certainly have their own vision for a story they want to tell, the final product will 

also be influenced by what they think their audiences want or expect to see. Therefore, this 

subtheme also contains the visions of the people for whom creators (and to a lesser extent, given 

their position within the hierarchy, consultants) are making their story. When discussing the 

matter of choosing real or fictional science, only a few participants made explicit reference to the 

traditional target demographic blocks of age and gender (e.g., males, 18 to 49).

They do the demographics of who’s going to watch our shows, and they 
realise that it’s going to be, you know, 16 to 25-year-old males who like 
playing video games and smoking pot and eating brownies. They don’t 
really have to have any accuracy…But if it’s gonna be 20 to 50-year-old 
married men and women and all their children…then they gotta get 
everything right because that’s going to create family discussion. And you
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want [the] family discussion to be not why the show’s terrible, but why 
the show’s realistic and good. (CON-15)

However, most participants spoke to the influence of either audience expectations (e.g., for a 

particular genre) or audience prior knowledge. CRE-5 did both.

The audience that most studios want you to hit first off is like 18 to 35. 
And so, if I’m thinking that’s my audience…I’m going to first think of 
what are their scientific cultural references…Rick and Morty…the new 
Star Wars…whatever it is, you start to look at what are the reference 
points for your audience. (CRE-5)

         With regard to expectations, FiSci is seen as more permissible when audiences are already 

familiar with its use from previous media (e.g., sound waves propagating through the vacuum of 

space), and less permissible when it contradicts real-world knowledge or experiences most 

audience members are believed to share. The main reason cited was not wanting to take the 

audience out of the story — or not caring if it takes experts out of the story because they 

comprise such a small portion of the population (Chapter 5.2.2). Such an attitude can lead to 

perpetual use of familiar FiSci, which I discuss in Chapter 7.

The point of view of a lot of creatives is…“Okay, well, maybe 5% of our
audience is going to be really frustrated by this, but like the other 95% 
aren’t even really going to know the difference.” I suspect that that’s 
what it is a lot of the time. (CRE-15)

My participants’ discussions of audience prior knowledge basically settled upon 

distinguishing experts from non-experts. It is worth noting, however, that even experts may vary 

widely on their ability to spot FiSci within their own field (e.g., Carney et al., 2020). Several 

participants also referred to a more global ignorance.

I don’t need to be able to explain Star Wars gravity because I can’t 
explain Earth gravity. Maybe that speaks to the lack of science education 
for the general public. (CRE-18)

A few creators specifically observed a lack of science literacy within the U.S. population. 

CRE-16 alluded to the results of science literacy tests which show a significant portion of U.S. 

adults apparently don’t believe the Earth orbits the Sun (e.g., National Science Board, 2020). 

They pointed out that this ignorance made it “more acceptable” to use certain kinds of FiSci, 

because it wouldn’t get caught. Such a perspective was also expressed by CRE-11 (cited in 

Chapter 5.1.1) with regard to medical dramas.

It really is a function of the level of public ignorance of certain 
sciences…I think, in that respect, writers don’t have to worry so much 
about doing their homework and getting the facts right. If they want to 
have some character talking [inaccurately] about something that’s up in 
the sky…they’re not going to get called out on it, because most people 
don’t realise they misrepresented that. (CRE-16)

In contrast to these statements of ignorance, several participants also expressed that 

audiences were expected to “[be] able to distinguish fact from fiction” (CON-11, who also said 
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“people seem to be pretty sophisticated consumers of content these days”). In other words, 

audiences are expected to know better than to assume what they’re seeing on screen is factual.

Having been in writers’ rooms, and knowing what the imperatives are in 
every writers’ room, which is to get the script done, anything I learn in 
the context of a dramatic show I would be exceedingly sceptical about. 
And if it were an interesting enough point to me, I would Google it 
immediately and see if I could come up with an answer. (CRE-8)

I think you want to give your audience the benefit of them thinking that 
they’re intelligent people. (CRE-14)

I feel like living in this universe of fake news, like, in some ways you have
to just believe that your audience is smart enough to get some things…
are fiction. (CRE-15)

So, these statements were less a judgment on audience level of knowledge (FiSci is acceptable because

target audiences can’t identify it), and more a judgment on their level of scepticism (FiSci is acceptable 

because audiences shouldn’t trust anything is real). This ties into participant statements about their work 

being understood as entertainment fiction (Chapter 5.1.1) — audiences are expected to feel the 

same.

6.1.1.3 Vision of Hollywood
The subtheme The Creator’s Vision also speaks to visions of Hollywood as a whole — what are 

its responsibilities in terms of representations of science? My use of the word “machine” in the 

theme name is apropos, as the industry was generally perceived as such by my participants who 

commented on the general culture. Said culture included the tendency to rely on narrative 

shortcuts and the simplification of concepts over the course of the production process.

Hollywood takes shortcuts and uses stereotypes and archetypes to tell 
stories rather than trying to get things completely accurate. And the 
details will depend on the kind of story that’s been told. (CON-7)

If you think of the business that I work in as a kind of machine…it puts 
information in and processes it into this thing. Most of that machine 
doesn’t have space to admit some of the complexity, so [accuracy] kind 
of drops into the cut-offs. (CRE-1)

Unsurprisingly, money was seen a factor in the use of FiSci. CRE-1 noted that as long as 

people are consuming the content being made, there isn’t much care about the accuracy. 

Similarly, CRE-23 referenced the fundamental desire to keep ratings up, which does not merely 

prolong the life of a television series. On traditional television platforms (i.e., network and basic 

cable), ratings help dictate how much advertisers pay for a channel to place their ad during a 

specific commercial break.122

122 Actual costs will vary, especially by city/region, but one website estimated that a 30-second ad during 
ABC’s This is Us cost $476,000 for the 2020–2021 season (Season 5); the CBS show which ran at the same time,
FBI (Season 3) cost less than $98,000 (AdAge, n.d.).
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I work in a business that is a great peddler of those kinds of untruths. 
How much do most people in Hollywood care? I don’t think very much, 
if the cinemas are full. (CRE-1)

Ultimately what we worried about, from an audience standpoint, was 
whether they’re going to like us or not and keep us on the air, which is 
really the big drive there, right? It’s to make sure we keep the ratings up. 
(CRE-23)

This does not necessarily mean that the amount of FiSci in a given story is high — story genre, 

naturally, plays a big part in setting a baseline amount of opportunities for FiSci. But where 

turning a profit is the primary motivating factor, the decision-making process of real science 

versus FiSci is less rigorous.

However, there was also recognition of the industry as a teacher. Many consultants and 

several creators spoke to the effect Hollywood can have on the real world (in both positive and 

negative ways), which ties into the positive and negative consequences discussed in Section 6.2.2.

Movies and TV are just an extraordinarily powerful cultural influence…
The number of millions of people who are affected by [my consulting] is 
far more than the number of people will ever buy a book that I write…
The effect per person will be smaller, but the number of people will be 
much larger. (CON-7)

In the way that you vote, in the things that you buy, TV is super 
influential. And it’s very important for writers to realise that they hold a 
certain responsibility in terms of shaping minds. (CRE-10)

Given its educator status, most creators (contrasted against only several consultants) spoke 

to Hollywood’s responsibility to portray science accurately. The discrepancy between these 

populations in frequency is an interesting one, as one might propose that consultants would be 

more likely to cite Hollywood’s role as educator as the reason why consultants are needed and/or

science in certain contexts needs to be accurate. However, creators may have been more likely to 

bring up the topic because they wanted to make it clear they were aware of Hollywood’s role and 

had considered the consequences of such — they aren’t ignorant. Some merely proposed the 

question, or answered their own question with “I don’t know” (e.g., CRE-9).

Are [creators] responsible?…How much are they responsible for the 
content that they create?…Where do you start censoring people, and 
where do you not censor people? (CRE-26)

Of these participants, a minority stated that it’s not the responsibility of Hollywood to portray 

science accurately, generally due to the fact that their stories are supposed to be understood as 

fictional entertainment. 

I don’t think it’s necessarily their job in movies to get it exactly right…
When it’s fictional…as long as you get close, that’s fine, because the 
average person only wants to be entertained for an hour and a half. 
(CON-18)

Is it the responsibility of the movie industry to not release any kind of 
movie because they’re afraid that--I don’t know…I do feel like the 
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answer should be “No.” — that you should be able to watch a show and 
just enjoy it without trying to emulate it or have it have a huge effect on 
your actual life in a detrimental way. (CRE-10)

This is not to say these individuals are unconcerned with the potential negative consequences, 

though they often placed the onus on the audience (e.g., “people that take their science from…

any kind of entertainment and consider that to be real without doing their own fact checking”; 

CRE-23). Rather, there should be no obligation to restrict their art, and no obligation to educate.

People’s ideas are really formed by the movies, and the people who make
them are not [acting] really responsible [in light of that]…It’s 
unfortunate, but if people want to find out about science, they shouldn’t 
be looking in entertainment. (CRE-8)

I don’t put the burden so much on TV writers as on, you know, public 
education and parents, where I think a lot of the responsibility ought to 
belong. But I’m very aware of the fact that we live in a world where 
people have a lot of, you know, wrong-headed ideas about things. And I 
don’t want to encourage that…I don’t think television or feature films 
need to really bear that burden. I don’t think it’s our business, 
necessarily, to try to educate the public. (CRE-16)

Meanwhile, most creators expressed some level of responsibility — either in general, or for

specific story/science genres. As almost all of these statements were concerned with the threats 

of misinformation, I will discuss this further in Section 6.2.2.

I would never write a story showing vaccines giving kids autism or 
something like that, because that’s incredibly irresponsible. It’s the kind 
of thing that could lead to people dying, frankly, with people who are 
anti-vaxers taking it as evidence or proof that vaccines aren’t safe…But I
think, as far as responsibility goes, as long as you’re not pushing a fake 
piece of science that could very easily lead to people dying, then I think 
you’re probably good. (CRE-13)

Yes, I think…the entertainment industry has to have responsibility…We 
have to be as accurate and truthful as possible. And I think that that 
extends to science as well…except when you go into Science Fiction. 
There’s that caveat. (CRE-28)

One different perspective came from CRE-5, who spoke of responsibility not in terms of 

FiSci’s potential as misinformation; rather, they spoke of FiSci as “laziness.” This perception is 

discussed as part of the subtheme FiSci as Convenience (Chapter 4.2.3), and also with regard to 

why certain kinds of FiSci perpetuate across Hollywood narratives (Chapter 7.3).

A few participants even mentioned (whether arguing for, or simply pondering) the use of 

labels on fiction — or at least fiction that could be perceived as truthfully depicting plausible 

FiSci. 

There’s kind of this ubiquity and availability of information. And not all 
of it is good. So what you need to do is…accept the obligation to bear 
the burden of…more explicit representation that this is pure fiction…
[like] “This is based upon a scientific kernel.” (CON-8) 
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I think if [the FiSci] could be so misleading as to be dangerous…then it 
shouldn’t be allowed. Or there should be a disclaimer, or some way that 
people know that this was invented just for the story. (CON-12) 

There almost needs to be, like, a disclaimer in the lower third of a 
screen…[like] “What these people are talking about, I know it sounds 
true and this dialogue is well written, but it’s actually not true.” (CRE-15)

Such sentiments contrast with expectations that audiences should be sceptical of any information

gleaned from fictional narratives, no matter how plausible it may seem (and an expectation to do 

their own research after watching such a narrative). I did not propose the suggestion to other 

participants, so it remains unknown if such an action would be perceived as redundant or 

harmful to the viewing experience. However, the use of labelling an information source as 

“fiction” has been shown to be ineffective at preventing the absorption of misinformation (e.g., 

M. Green & Brock, 2000; Marsh & Fazio, 2006).

6.1.2 Limitations on Production
Whatever desires a creator may have for representing science, they are inevitably limited by more 

than just other stakeholders. Participants spoke to several limitations relating to the actual 

production of a film or show. It is often unfeasible, or in some instances downright impossible, 

to represent a particular piece of science as accurately as they might wish.

Television is spit and scotch tape, basically…It always amazes me what 
can be gotten away with knowing what the process is like, which is barely
controlled hysteria all the time. (CRE-8)

The most frequently cited limitation was the time crunch (or “time pressure”; CRE-9) 

relating to television production, likely due to the abundance of television professionals in the 

sample. The constant rush of production often placed scientific accuracy at the back of the queue

of things to worry about, to the point where a consultant’s notes could come in too late to 

become incorporated.

The term conveyor belt keeps coming up, because you’ve got to crank 
things out and, you know, that’s kind of what one thing [that] separates 
TV from film. (CON-5)

Some of these early [episodes] were like that. “The ship’s sailed…We’ve 
already filmed that scene, because we didn’t think that there was anything
wrong with it.” (CON-16)

Last season…we were literally writing scripts while the episode was 
shooting…We’d get [consultant’s] notes, and we’d shot the scene 
already. So, that’s also potentially a reason that notes might not get 
implemented, which is something that most people wouldn’t suspect. 
(CRE-11)

CRE-26 used the specific FiSci example of artificial gravity on spaceships. Creating 

plausible-looking weightlessness simply isn’t realistic when you only have a week to film each 

episode.
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If you watch…Gravity. I mean, it took them months to make that movie, 
and just flying people around like that is incredibly difficult to do. So, 
typically what happens in a television show is [artificial] gravity comes in 
really quickly because you can’t really make a TV show on that kind of 
schedule. (CRE-26)

This is, of course, not the only reason why a creator may opt for such a piece of FiSci. 

Weightlessness may not fit with the intended tone and style of the content — a content analysis 

of 90 space-based Hollywood movies found that those falling into the Action/Adventure genres 

were more likely to feature spaceships and/or stations using non-rotational artificial gravity (J. L. 

Davis, 2016). Audience expectations also play a role. These expectations, of course, derive in part

from the decades of technical impracticality that came before, as well as the visual aesthetics 

guiding spaceship design (Kinnear, 2010). That said, most television series that involve spaceships

are set far enough into the future that audiences may expect some form of artificial gravity has 

been invented, at least within the storyworld. And when set in the modern day, the technology 

generally belongs to alien civilizations who are far more advanced than humanity.

Limited time also restricts the amount of background research a creator can accomplish. In

a hypothetical scenario where CRE-4 had longer to work on a project, they said they’d visit 

NASA’s Jet Propulsion Laboratory (JPL), ask to see samples of space rocks, and watch footage 

from the Voyager missions “over and over”: 

I would dive in deeper to kind of see what the real [version] is, and how 
much of that we would recreate…and how much of that we want to 
change to serve the story. (CRE-4)

As CRE-4 notes at the end, such research may not ultimately result in a FiSci-free final product, 

but having more time would create more opportunity for more accurate science. The examples 

above highlight how FiSci’s use must be considered differently when working in different media. 

FiSci that manifests due to time restrictions may be more acceptable in television than in film 

since television production does not allow for as much time to incorporate more realistic 

representations of science. However, there may also be differences that arise between series that 

air on network television and streaming services, or simply series that write episodes amidst 

production (see CRE-11’s comment above) versus the growing trend of a Writers’ Room 

wrapping up their work long before production actually begins.123

Perhaps surprisingly, budget was barely referenced, explicitly — only two participants 

(CON-15, CRE-23) made reference to a project’s budget limiting the desired scientific accuracy. 

If it’s something that is so blatantly wrong…I’ll tell them, and they’ll say 
“No, we can’t afford to do it that way”…If it’s the same amount of time 
and requires no more money [to make more accurate], or especially if it’s

123As Trendacosta (2022) notes, this trend — exacerbated by the COVID-19 pandemic — is having a damaging 
effect on the industry as a whole, because studios generally do not let non-showrunner writers come back into 
the production process to gain experience they need to become future showrunners.
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the same amount of time and that costs us less money, then of course 
they’ll change it. (CON-15)

I think a lot of it does come down to the fact that what we’re doing is 
trying to really entertain first and foremost, and entertainment usually 
comes with a price tag, too, so we’re also trying to, you know, do that in 
a way that is financially feasible. (CRE-23)

This does not necessarily mean that budget is less important of a factor in terms of decision-

making regarding the use of real science versus FiSci (Braun & Clarke, 2013), but it is interesting 

why it was so infrequently referenced. Indeed, those participants who would have had more 

control over (or more concern about) money matters — producer CRE-9, showrunner CRE-11, 

or the few directors with film experience — did not connect budget to scientific accuracy. It may 

simply be that other roles within production (e.g., a line producer or studio executive) are more 

concerned with meeting budgetary limits day-to-day. While participants did not explore this 

possibility, the differences between film and television budgets may also create different 

standards for these two media formats. As with time constraints, some FiSci may be more 

acceptable in television. Even high-budget SFF series (e.g., Star Trek: Discovery [Fuller et al., 2017–

2022]; Game of Thrones [Benioff et al., 2011–2019]) have lower budgets than an equivalent SFF 

blockbuster when accounting for the overall length of the story. The first season of The Lord of the

Rings: The Rings of Power (Payne et al., 2022) is stated to be the most expensive season of television

made to date, even excluding the cost of acquiring the rights to create the show in the first place 

($250 million USD; Schwartzel, 2022). At roughly $58 million for each episode (runtime: 65–72 

minutes), that is still less per minute than Marvel spent producing the first MCU movie (an 

estimated $140 million budget for Iron Man’s 2 hour, 6 minute runtime; Box Office Mojo, n.d.b).

After time, the next most frequently cited limitation amongst my participants was the 

capabilities of the actors. FiSci may be inevitable if an actor is not capable of performing (or 

willing to perform) a certain action or deliver certain lines. CON-17 told a story about having to 

provide a brief bit of dialogue describing a chemical reaction. In the real world, there was more 

than one way to do the reaction. While a scientist might pick the way that produced the most 

product, the creators went with what words were “[easiest] for the actors to say.”

I sent them a list of reducing agents….and they said, “Let’s use the 
aluminium mercury”…It turned out that was a really obscure reaction…
and in order to get the percent yield I had to go through the literature, 
and it took me back to something like a 1965 report in German…but 
that’s why they picked that. It was picked so that the actors wouldn’t have
trouble saying the name of the reagent. Isn’t that hilarious? (CON-17)

An actor’s ability to deliver jargon (whether real or fictional terminology) can vary widely 

among a given cast. In addition to pronouncing individual words correctly, they must deliver the 

entire line of dialogue in character — the character has to know what they’re talking about, even if 

the actor hasn’t a clue. 
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There are some people who can handle the science and make it sound 
realistic, and other people sound like they’re reading off a cue card. You 
don’t believe it, it’s not authentic…There are times where we may film it,
and they butcher it, and it’s cut. (CRE-11)

Often, if an actor cannot deliver the dialogue convincingly — be it accurate or FiSci — it 

will simply be cut. Alternatively, as CRE-9 notes, the jargon may be handed off to another actor 

who can deliver it.

We had a lead actress who’s a brilliant young woman…and her co-star 
could not handle anything that was the pseudoscience exposition stuff…
So what she came up with--She took all of his lines, and he was fine with
it, because he didn’t want to say these lines…So she said, “So what 
you’re saying is if we create a wormhole, blah blah blah blah, we’ll be 
able to save the blah blah blah.” And he said, “Uh huh.” (CRE-9)

In some cases, the lack of accurate dialogue may make a scene appear more FiSci than it is, 

if the represented science is perceived by audiences to be inaccurate, or if the dialogue was 

attempting to help ground a piece FiSci with a real-world kernel of science. If a line is rewritten 

to simplify the dialogue for the actor, it may make it slightly less accurate, but not necessarily 

FiSci — that depends on personal opinion regarding whether oversimplification (discussed in 

both Chapters 4 and 5) is equivalent to inaccuracy, or where on the continuum that line is drawn.

Other participants spoke to the inability of some actors to say their lines while also 

performing actions accurately.

You have to give them very simple things to do, because they get very 
panicky about props and things…Oh, my God, my sister will tell you 
stories! Like some people she’s met, she’s taught them how to suture in 
the space of five minutes flat, and they’re brilliant. And then other 
people, you literally just give them something to hold. That’s it. Don’t try
anything else. (CRE-1)

In some cases, an actor will refuse to perform an accurate representation. The examples provided

by those few participants who brought this up all spoke to wardrobe choices. Such events are on 

the outskirts of FiSci, relating less to science as a process and more to accurate depictions of 

scientists, medical professionals, etc. 

The actress just didn’t want to wear a glove, or something like that…and 
it made the whole containment wrong. But [the creators] side with her 
because she’s not gonna do what [the consultant] wants. And then he 
gets calls from all his friends that know he was the expert on [the show], 
saying “That was ridiculous,” but he can only push so much for what it 
should be. (CRE-23)

The other actor-based limitation that participants identified was stunts. Ensuring the safety 

of actors (professional stuntpeople or otherwise) while performing certain actions necessarily 

requires fictional depictions of activities. Obviously, no one is going to let Sean Bean be impaled 

with arrow after arrow while filming The Fellowship of the Ring. Tom Cruise may be famous (or 

infamous) for his death defying stunts in the Mission Impossible franchise, but still requires safety 
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measures put in place while he’s scaling the Burj Khalifa for Ghost Protocol (Bird, 2011) using a 

piece of FiSci technology — his not entirely reliable magnetized gloves. While one consultant 

made brief reference to stuntwork, only creators spoke about stunts in relation to FiSci.

We fudge stunts and things like that, just because you can’t really have 
somebody hurt themselves, but you have to make it look like they hurt 
themselves. (CRE-28)

Stunts can appear unrealistic to the point of taking audience members out of the story, 

(Chapter 5.2.2) as CRE-20 exemplified with their own past experience watching a scene in one of

the G.I. Joe live action movies.

They put on these accelerator suits, and there’s a sequence where they’re 
running around like a million miles an hour. And the thing that lost me 
was like, they’re not banking at all…I tend to have those problems when 
it comes to physics…that just doesn’t look real. I don’t believe that that’s
how that would react. That tends to [happen] with stunts. (CRE-20)

CRE-28 in particular noted that the increasing reliance on CGI in place of stuntwork has 

actually made such sequences appear more fictional. Obviously, a digital human is not beholden 

to the same laws of physics or biology as a real one, allowing the animators to make a body react 

differently than it would in the real world. However, that can lessen the emotional impact of the 

sequence because it doesn’t feel as “visceral.” 

I think when you see these superhero movies, you don’t believe it. I 
don’t think kids even believe it…Whereas when I was a kid, when you 
saw a James Bond movie…those were real stunts with real people. When
they took a big jump…somebody actually did that. Sometimes they got 
hurt doing it, but there was a reality in the actual photography…that 
made it more visceral, that made you more excited. Now, because 
Spider-Man can jump from here to there…there’s no wow factor, 
anymore…Back in the silent days with Buster Keaton, you can see some 
of the things that he did and the audience would yell “Ahhhh!” Now, all 
of New York can come crashing down on top of somebody who’s 
running through it and not getting hurt, and nobody’s going “Whoa.” 
(CRE-28)

This aligns with N. Jones (2019), who states that CGI “threatens to delink action from the 

physical and corporeal” (p. 110). Similarly, Wucher (2019) states that digital actors can be put in 

so much danger that “the expression of the hero’s mastery of that [physical] risk and the 

durability of the human body is heightened beyond levels of plausibility” (p. 189). CG depictions 

of Spider-Man — as well as villain Doctor Octopus — in the early 2000s were criticized for an 

inability to “[contend] with gravity” (Purse, 2007, p. 9). Two decades of technology advancement 

ensures that newer versions of both characters, featured in Spider-Man: No Way Home (Watts, 

2021), appear more realistic. However, in the 21st century, blockbusters have moved from 

fleeting use of digital lead actors (only “when a live action stunt would be too dangerous, too 

expensive, or simply impossible to film”; Purse, 2007, p. 11) to entire action sequences reliant 

upon digitally recreated bodies. Purse argues that this “extended duration…has a detrimental 
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effect on spectatorial engagement” (p. 12) — which may be manifesting in CRE-28’s movie-

going experiences.

The next limitation, mentioned by a few participants, is imposed not by the actors, but by 

the setting. 

I hate shooting out in the cold in sub-zero [temperatures]…Typically, the
more painful it is for the crew, the better the TV is going to be. I think 
there’s an inverse law there. (CON-9)

Locations may insert FiSci into a project if its creators do not want to (or physically cannot) film 

in a specific place. Of course, it’s impossible to time travel to the future (and return), or to send a

production crew to Mars — let alone a planet with sentient alien life — so FiSci is often 

mandatory for specific genre settings (Chapter 5.1.1). 

CRE-26’s quote highlights the different personal standards between creators — while one 

director may desire a high level of accuracy by filming on-location in Antarctica, another would 

much rather shoot on a soundstage. 

A friend…talked to a director who wanted to actually film a story in 
Antarctica, and [friend] said “Look, you’re taking a film crew to the most
harsh environment in the world, and you think you’re going to be able to
make a movie there? Let alone get a camera to work?”…I know there are
filmmakers that feel like it has to be real, and I just, I’m not of that 
school…If I can get the same effect by shooting in Pasadena, I’ll just do 
that. (CRE-26)

Shooting in such harsh weather may rush production to finish as soon as possible and not 

necessarily pay as close attention to scientific accuracy. However, shooting in Pasadena may lose 

a lot of nuance from the actors, inaccurately depicting their interactions with an Antarctic, or 

similarly unusual, environment. Such FiSci is seen as acceptable because it can produce what a 

creator assumes is a similar enough effect for much less of a hassle. 

One consideration not mentioned by any participants is that actors may struggle to 

realistically react to locations which are not actually there, because they’re filming against a green 

(or blue) screen and the setting will be added during post-production. To combat this, recent 

advances in projection technology have moved certain productions away from green screen 

backgrounds — instead creating sets with LED walls which project moving background images 

in real time (Edwards, 2020).

Another limitation mentioned by a few participants was a production’s legal department.124 

Litigious entities may be inclined to sue a production for violations of intellectual property law, 

or for some form of slander if a real-world piece of proprietary technology is depicted in a 

negative light. 

124 See also CRE-2’s mention of Standards and Practices in Chapter 4.1.1 limiting the depiction of violence, 
which can be considered a related limitation.
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The drug company may want to sue us for misrepresenting their drug. So
if I know we’re going to take liberties with something, like a protocol 
drug for a research project, we’ll just make something up. (CON-9) 

I wound up talking to Legal a lot…“Your rocket looks too much like a 
Falcon 9…Don’t make the logo look like SpaceX.” And that’s fine. But 
then…they were like, “Well, this looks too much like this Venus probe 
that we looked up.” And I’m like, “Well, yeah, that’s because space 
probes tend to look alike. They’re a box with a dish and solar panels. 
That’s what they look like.” So, it was a lot of going back and forth. I did
not expect that. (CON-13)

Alternatively, some companies provide access to expensive pieces of equipment, and a storyline 

about them not working as advertised may cause the company to back out of the deal.

I can’t go to a medical device manufacturer and write a story that makes 
their device look terrible…They’ll never give it to us, because they 
usually want to approve the script first…So we’re bound by a lot of that. 
(CON-9) 

After production, a project is distributed for audience consumption, and the audience 

reacts as it will (Chapter 5.2.2). When they’re done watching, they re-enter the real world, where 

FiSci may also carry particular consequences. This leads me into the next theme of this chapter.

6.2 Real World Consequences
Often times, narrative elements transcend their storyworlds. Intriguing characters, important 

themes, awesome action sequences, and so forth enter our long-term memories and even — 

upon occasion — influence our attitudes, beliefs, intentions, and/or behaviours (Braddock & 

Dillard, 2015). The power that narrative has over us is so great that science communicators have 

turned to it for purposes of edification (e.g., Negrete, 2009) and persuasion (e.g., de Graaf et al., 

2016), though Kirby (2018) argues against persuasive narratives as SciComm because it too 

greatly resembles deficit model thinking (cf. Dahlstrom & Ho, 2012; Dahlstrom, 2014; 

Dahlstrom & Scheufele, 2018).

Indeed, my participants expressed beliefs that both real and fictional representations of 

science can and almost certainly do have effects outside a viewer’s judgment of a film/show’s 

quality and their enjoyment thereof (Chapter 5.2). I have constructed two subthemes around the 

consequences they spoke of: Complaints vs. Praise, which comprises effects relating to the 

project and its stakeholders, and Misinformation vs. Inspiration, which comprises effects 

relating to everyday life. I continue to present subthemes in chronological order with respect to 

the production and consumption process.

Also, note that my word order for each of these subthemes is intentional. Participants were

far more likely to discuss negative consequences (and thus how their choice of real science or 

FiSci helps them avoid said consequences) than positive ones.
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6.2.1 Complaints vs. Praise
A majority of participants spoke about receiving complaints from audience members. However, 

there was a noticeable difference in which participants brought this up: a majority of creators 

versus only several consultants. Their statements were often made without speaking to a specific 

experience (and as CON-16’s quote demonstrates, sometimes the hypothetical), and often did 

not detail why complaints should be avoided.

I’ve had this encounter before, particularly with those writers who very 
much don’t care about the science. If I’ll point something out, their 
response is like…“We’re just going to leave it in because, like, only half a
percent of people watching it are going to catch that”…Give that half 
percent of people credit. And also, they have internet accounts. And they
will point that out to other people. (CON-16)

[Consultant] would make sure that whatever was happening medically 
was accurate…so he wouldn’t get, you know, scathing letters for the 
entire run [of the show]. (CRE-12)

As CRE-14 and CRE-24’s quotes suggest, the desire may simply be to avoid a personal sense of 

embarrassment or shame brought about by audience perceptions that insufficient effort was put 

into a film/show’s science content (See FiSci as Convenience and FiSci as B.S. in Chapter 4).

We want to be, I think, medically sound so nobody’s saying, “You guys 
are idiots. You have no idea what you’re talking about.” That would be 
embarrassing. (CRE-14) 

Doctors…will get in touch with us and…I feel ashamed when I screw it 
up…That is a good spur to try to get all your ducks in a row. (CRE-24)

These thoughts could then be connected to those of participants who mentioned that their 

consultant’s role was to “keep them honest” (CRE-28). 

A few participants did speak to more specific negative side effects, such as litigation 

(Section 6.1.2). CON-9, a medical consultant who has to outsource information for more niche 

fields of medicine, mentioned that ignoring this outside expertise can ruin the relationship 

between a show and its consultants.

I pull in a lot of favours…When you do that, you kind of take on this 
unsaid responsibility not to bastardise someone’s profession…They 
don’t want to help you if you’re going to fuck them, to be candid…It’s a 
good way to burn bridges and not get help when you need it. (CON-9)

As the above quotes suggest, most discussions about complaints concerned those coming 

from experts, regarding the existence of FiSci. However, CON-5 also referenced getting 

complaints from non-experts — individuals who were complaining about the existence of FiSci 

where the consultant saw a real125 representation of science. 

A body in space. You don’t freeze; you don’t pop. But people have been 
conditioned that you do one or the other by years and years and years of 

125 or real enough — see their quote about 3D printing a human body in Chapter 4.3.2
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TV and film. So, we made sure we got that right…because it was 
counterintuitive to people, and did we get complaints. (CON-5)

A few participants discussed expert complaints as explicitly coming from a small 

percentage of the audience, implying these complaints were unimportant. But there was also a 

more general lack of concern regarding complaints about scientific accuracy, despite participants 

clearly acknowledging they exist.126 In comparison to the other factors acknowledged throughout 

Chapters 5 and 6, the potential for receiving complaints appeared to be less influential on 

decision-making. These attitudes are therefore potentially interesting to individuals outside the 

creator and consultant spaces — they suggest that a random scientist or science communicator 

continually tweeting about what the latest Science Fiction movie gets wrong is unlikely to move 

the needle in terms of representation.

We live in an age where five seconds after you put something out, 
somebody’s on the internet poking a stick at it…Unless there’s a serious 
moral dilemma about what you’re pursuing, I don’t think you can worry 
about that as a filmmaker. (CRE-19)

Neil deGrasse Tyson is pretty entertaining [when pointing out errors] but
I don’t need him to tell me why the movies don’t work. (CRE-20)

As for why complaints have such little effect, it may be because participants see them as 

only a side effect of a negative story experience. If a creator is already trying to make a story as 

enjoyable as possible by offsetting FiSci with other elements — like engaging characters or 

properly built, self-consistent worlds — then complaints are less likely to be made, anyway. 

Indeed, while research has demonstrated that negative reviews of movies can negatively impact 

box office earnings (e.g., Hennig-Thurau et al., 2015; Eagan, 2018), such research concerns itself 

with the overall valence of a review — not the influence of scientific accuracy. Alternatively, 

someone complaining that your movie’s science is terribly inaccurate is technically a consequence 

in the real world (i.e., their friends/family/etc. might not go out and see it and make you more 

money), but it’s not as significant a reason to avoid FiSci when compared to the possible dangers 

of people believing the FiSci.

Only a few participants brought up that creators might want to avoid representing real 

science (at least in very specific ways) so as to avoid complaints from non-expert audiences. Most

of the topics referenced by those participants addressed the modern anti-science movement 

prominent in the U.S. and elsewhere. As CRE-19 clarifies, this is because studios don’t want to 

alienate a large population of their potential revenue source.

[JD: Are there different kinds of science that are more acceptable to 
present fictional versions of?]

I would have answered that question very differently 10 years ago. But 
now, science suddenly is controversial…Things that you would put in a 
movie that you would think of as completely non-controversial, people 

126 and in consultants’ cases, acknowledging they’re often the ones that get the flack (CON-5, CON-9, CON-15)
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go “Oh, that’s not true and I don’t believe any of that.” And suddenly 
you’re making a political statement…I hope that that’s not a trend that 
continues, but right now it’s really odd when you’re trying to consider 
what science to use and what not to use, because you’re suddenly 
thinking about who you’re alienating by bringing it up. I mean when 
[movie] came out, the studio would not use the words global warming or 
climate control. I mean, they just wouldn’t do it. Too worried about 
alienating viewers. (CRE-19)

While participants praised specific works of Hollywood fiction for their depictions of 

science (or at least spoke to what they thought was done well), only two participants mentioned 

their own project receiving praise from audiences (experts or otherwise) as a consequence of 

their particular representation of science. No one discussed praise as either a personal or an 

industry motivator to represent science accurately (or inaccurately). Perhaps this is a 

manifestation of negativity bias (Norris, 2021) or complaint bias (Yechiam et al., 2014). Perhaps 

instead the nature of my research — investigating the use of FiSci — primed participants to 

focus on the scientific inaccuracies in their (and others’) work which are more likely to be 

criticised by audiences than praised.

6.2.2 Misinformation vs. Inspiration

6.2.2.1 Misinformation
Of all the real-world consequences referenced, the potential damage (to individuals, a 

community, nature itself, etc.) caused by audiences interpreting FiSci as real was my participants’ 

greatest source of concern, and the greatest influence on considering when not to use a particular

representation.

I think the misrepresentation of science can be dangerous, right?…I 
don’t think we would ever do anything that represented something in a 
way that could be dangerous if somebody saw it and said, “Oh, if I do 
this”…Like you wouldn’t want to misrepresent…“Keep a couple of 
[nitroglycerine pills] in your pocket. When you have a heart attack, just 
pop a couple of those babies and you’ll be [fine].” (CRE-12)

In CON-3’s case, the potential to “cause harm” was the singular rubric they used for assessing the

acceptability of a piece of FiSci, but they clarified that “what causes harm is a much more 

complicated question,” proceeding to discuss matters of race and gender stereotypes (Chapter 

5.2.1.2).

As discussed in Chapter 5.1, it is crucial to recognize that the genre for both the story and 

the science are significant modifiers. In SFF, audiences are expected to “take everything with a 

grain of salt and know that probably most of it is fictionalised” (CRE-2). The potential threats of 

medical-related FiSci in grounded media were far more of a decision-making factor than the 

consequences of someone misunderstanding, for example, how time dilation works when in the
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presence of a black hole.127 

Sometimes you can just shrug [FiSci] off. But other times it’s like that’s 
actually dangerous…[The audience is] gonna remember this from that 
show, especially if it’s a medical procedural which people, I think, will 
tend to think is more accurate…And I’m not saying that [creators] are 
obligated to get that right because it’s a public health situation, but they 
should try to maybe minimise the impact of bad information. (CON-13)

No one is going to die because you presented some wackadoodle 
nonsense theory of physics…People are going to die if you say fentanyl 
is not addictive…The more accurate you can get that bullets really F you 
up for a long, long time…just stuff like that. I think that’s where the 
more accurate, the better. (CRE-3)

However, with regard to discussions of genre, SFF consultant CON-16 noted that FiSci in SFF 

may still contribute to anti-science attitudes or be “weaponized for political gain.” 

After physical well-being, the most-cited negative consequence was giving audiences false 

hope about what science could deliver — although most of the examples still connected back to 

medical topics.128 Participants expressed concerns that depictions of advanced 

technology/medical procedures can “raise the expectations of what can happen” (CRE-6). When 

real-world science fails to deliver, FiSci may cause a decrease in “confidence” of what science can

actually accomplish (CON-12). 

Doing a DNA analysis, doing any sort of data processing that needs to 
happen within a 45-minute story standpoint…I would say that that’s 
probably the most dangerous in giving people a warped sense of, I guess,
entitlement for what science can do for them…I guess the other danger 
aspect of that can also be…some small aspect of why people have turned
so much against science…It’s not fulfilling those expectations that media
has given them. (CON-16)

Again, the examples cited lay mostly in grounded media (including Hard Science Fiction stories 

which take place in the near future) due to the higher level of perceived plausibility (Chapter 

5.2.2). CRE-16 spoke of an episode of ER129 wherein an infant is treated by performing some 

kind of “rapid detox” with a technique “that was being investigated for getting people off of 

heroin, or whatever”:

The show itself generated some controversy…A lot of people in the real 
medical community were worried that…all these people [were] calling 
the hospital and saying, “Can I get in on this rapid detox? My daughter is
addicted to heroin…She’s been to rehab five times. It’s not working.”… 

127 which CON-16 mentioned in a discussion of Interstellar — “Because of that [movie] people have a very 
warped understanding of gravitational time dilation. They think that it's this huge effect. And it's not.”
128 Related to biology, CRE-24 “would have a very hard time writing for a show that basically depicted torture 
as working, when there's no evidence that it does.” A rare non-biology example came from CON-6, who
mentioned the struggle to consistently fund decades-long space exploration missions.

129 Presumably, Season 4’s episode "Suffer the Little Children," which features a baby suffering from 
methadone withdrawal (His mother, a heroin addict, is suspected of stealing her child’s methadone treatments
for herself).
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Potentially creating that sort of false hope, by misrepresenting a 
development or a technology that might have some narrow applicability 
but…wouldn’t work the way that it did on the TV show…That stuff, I 
think, is where I would have my greatest concerns. (CRE-16)

As identified in Chapter 1.2.3, the CSI Effect was referenced by several creators, including 

some who had not been employed on the franchise. 

We’ve heard from some people in real life law enforcement…Some of 
them did not like CSI because then audiences and therefore jurors 
expected…DNA…and it wasn’t always a part of every case. (CRE-22)

However, these creators also referenced additional negative effects to the two identified by 

Podlas (2005) — creating unreasonable expectations for prosecutors and portraying forensic 

science results as infallible (Indeed, the presented infallibility of science has long been a criticism 

of the CSI franchise and is a source for the original CSI Effect; e.g., Cooley, 2007; Beyers & 

Johnson, 2009; Kruse, 2010). CRE-21 proposed that criminals could learn how not to get caught:

I think sometimes criminals got smarter, too, because then they would 
realise what they had to do to cover their tracks and not leave evidence 
behind. So, they probably picked up a few things, too. (CRE-21)

However, Baranowski et al. (2018) found “no connection between consumption of 

forensic series and skills in committing a crime” (para. 1).

Meanwhile, CRE-8 lamented the social impact of portraying law enforcement as infallible:

Here’s my criticism with CSI…It was about imposing rationality on the 
dark soul of humanity…And our technical advisors, they were all…law 
enforcement people and scientists. We never brought anybody in the 
room to speak about social equity or legal reform. It was a reactionary 
show…I begged my showrunner, I said, “Let’s do an episode where we 
take an old episode…and find out that we convicted the wrong 
person”…They took the idea…but not only in the second go around 
was the original guy guilty, but they also swept up his girlfriend…That 
was exactly not what I was suggesting they do. (CRE-8)

CRE-8 also spoke to the science in CSI being used almost exclusively for the purposes of 

punishment, which could translate into a message audiences could absorb. This could potentially 

contrast with Podlas’s positive CSI Effect — that some members of the audience will be 

interested enough in the science to enter forensic careers. Evidence for this effect is mixed 

(Collica-Cox & Furst, 2019).

Many participants made statements suggesting that FiSci was not harmful in the real world, 

but these were almost always in the context of SFF genres or human-distant science topics. 

I do have a problem with perpetuating the 10% myth, which is why I’ve 
never seen Lucy…But yeah, I can’t think of a lot of harmful myths that 
are out there…Like fine, Armageddon has rain in space and windshield 
wipers on their shuttle. Whatever. It’s not going to harm anybody if they 
go out thinking that. (CON-10)
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When it comes to Science Fiction, especially space stuff…it’s not that big
of a deal if they get it wrong…It’s not like this has a huge impact on 
public life. (CON-13)

The only health-related examples came from CRE-14 — saying a made-up statistic was “harmless

bullshit because it’s…the premise that sets up” the episode — and CON-3, who responded to 

my bringing up misrepresentations of CPR by saying that it’s better to suggest someone do 

something: 

If you over-represent its success rate, then you’ve convinced people it’s 
worth trying. And wouldn’t it be better to have everybody try CPR?… 
[Doing it wrong] is still better than doing nothing…I would say that it 
does no harm. (CON-3)

Similar sentiments have been expressed by paramedics (e.g., Henry, 2018), and some evidence 

supports that non-professional bystander CPR is more successful than no CPR at all (e.g., Herlitz

et al., 2005). However, dangerous side effects may arise from improper techniques (e.g., Zhou et 

al., 2020). A study by Champigneulle et al. (2018) found “no association between CPR-related 

injury and CPR initiation by bystander,” but recognized an existing debate within the literature (p.

74).

Many consultants, versus several creators, expressed that audiences can believe the FiSci 

presented to them.

The [FiSci] that [bothers me most] is how diseases are really 
transmitted…Like all of a sudden [in the story], something goes airborne.
No, that’s not really how it works…Some of that then bleeds into the 
normal set of conversations, because people see it in movies, and they 
assume that that’s what reality is, and it’s not. (CON-14)

I think it’s really important as a writer to…ask yourself what are you 
saying about that science…even if it’s just supposed to be popcorn fun, 
because I think even on a subconscious level we all take that in. (CRE-17)

In a specific example, CON-8 cited Orson Welles’s 1938 radio presentation of The War of the 

Worlds, which purportedly incited panic among listeners who believed it was a genuine news 

broadcast (Heyer, 2019). CON-8 concluded that audiences “may not necessarily have the training

or the education, nor should they, to be able to parse” fiction from fact. Indeed, a couple of 

consultants spoke to having to correct their own students’ knowledge about a science-related 

topic that they learned incorrectly from Hollywood.

I have to say that I have gotten tired of students coming in…saying 
something like, “I heard this stated on television a few nights ago. And 
this doesn’t agree with what you said in your classroom. So I want to 
know who’s correct.” [laughs] (CON-17)

In contrast, creators generally hoped, if not outright expected, audiences to be “smart enough to 

figure [it] out” (CRE-26). 

While it makes sense that the creators may be more inclined toward holding their audiences

to a higher standard — after all, it’s their art the experts are critiquing/criticizing — it may also 
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be that consultants are expressing some form of the Third Person Effect (Davison, 1983). The 

social distance corollary “suggests that the greater the social distance between self and others, the 

greater the self-other perceptual asymmetry” (Dahlstrom & Rosenthal, 2018, p. 344). Level of 

education has been shown to influence the Third Person Effect (Corbu et al., 2020). Such may be

one possible reason why my consultant participants were more likely to see non-specialist 

audiences as more susceptible to FiSci than non-specialist creators were — or at least more likely 

to mention the possibility. In addition, research has shown that the more negative the influence, 

the stronger the asymmetry (Dahlstrom & Rosenthal, 2018). If consultants perceive FiSci as a 

more significant problem in society than creators do, they may be more likely to perceive 

audiences being affected by it. However, no consultant ever said that they, in contrast, can easily 

compartmentalize the FiSci in the narratives they consume. Neither, in fact, did the creators. As 

such, this is not a true representation of the Third Person Effect. Future research investigating 

the Third Person Effect around FiSci could prove an important addition to the literature, 

complementing science disinformation campaigns on social media (e.g., Yang & Tian, 2021).

The threats of anti-science rhetoric have been further highlighted by the COVID-19 

pandemic, and thus have been rigorously explored by science communicators (and will continue 

to be; e.g., Kim et al., 2020; Dan & Dixon, 2021; Das & Ahmed, 2021; Guan et al., 2021; Lazić &

Žeželj, 2021). This research is generally not concerned with messages propagated by Hollywood, 

though some content analyses could be connected to misinformation campaigns if audience 

members promote certain FiSci representations as fact through social media (e.g., Dehority, 2020;

McClaran & Rhodes, 2021). In both January and August of 2021, an anti-vaccine post about the 

movie I Am Legend (F. Lawrence, 2007) circulated enough to be critiqued by fact-checking site 

Snopes. The post claimed that the movie’s zombies were created by a vaccine. In actuality, the 

creatures (which are closer to vampires than zombies) are mutated by a measles virus which had 

been genetically modified to cure cancer (Snopes, 2021). Whether this false premise for I Am 

Legend was intentionally crafted for anti-vaccine rhetoric, or merely misremembered, it highlights 

how creators cannot control how the FiSci in their stories may be used in the real world.

Given the world events occurring when my interviews were conducted (late 2020), many 

participants also made statements relating to the predominance of the disinformation campaigns 

of certain political and news entities, a growing anti-science culture, and certain publics’ 

tendencies to believe whatever they see on social media or other news sites without fact-

checking. These were presented as evidence that FiSci’s consequences should be considered 

before use. 

If I worked on a medical show…I wouldn’t want to do a storyline about 
a disease that doesn’t end up actually being real — that’s being used as a 
conspiracy, you know?…I think it feeds into some of the denial that 
we’re seeing right now, which is very dangerous. …We’re now living in a
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world where actual science is being rejected by people, and so I don’t 
think that we would want to add fuel to that fire (CRE-15)

We’ve gone through this period of more than a decade of growing 
suspicion of science…I’m really worried about our future, and with the 
amount of misinformation that is regularly spewed out there about 
medical science, about earth science…I feel like it’s the obligation of 
filmmakers to be as truthful as possible about it so that people are 
getting more accurate information than inaccurate information. (CRE-25)

Regarding CRE-15’s comment about conspiracies and disease, fake vaccines are not uncommon 

in fictional media. In iZombie’s third season (airing in 2017), a fictional influenza virus is 

introduced to the Seattle community by a group of zombies who then administered tainted 

vaccines which turned part of Seattle’s population into zombies as well.130 An episode of Stargate 

SG-1 (Wright & Mikita, 2001) features an alien race which takes over planets by providing a 

futuristic panacea to the local population, which also (to the locals’ ignorance) causes sterility. A 

similar goal of population control was featured in the series Utopia (Flynn et al., 2020). CRE-7’s 

issue with Utopia was not its message, but the poor timing of its release. The series features a 

villain whose plan requires convincing humanity there’s a new pandemic on the horizon and 

convincing people to take his vaccine for it…but both pandemic and vaccine are fake. 

I did see one thing recently that was a little upsetting. But it wasn’t 
entirely the filmmaker’s fault…I just think it’s totally a bad time to be 
making a show about a pandemic that’s going to be battled with a fake 
vaccination that’s going to render people sterile. ‘Cause we’re already 
having a tough time convincing people to vaccinate in the first place. 
And, I mean, they’ll have a vaccine next year and a half the population 
will refuse to take it. (CRE-7)

For the record, by the end of 2021 (roughly one year after this interview), an estimated 73.3% of 

the U.S. population had received at least one vaccine dose; 62% had been fully vaccinated (CDC, 

n.d.).

References to disinformation campaigns were also made regardless of whether a participant

actually thought there should be a constraint on the usage of specific FiSci — CON-1, for 

example, was adamant in their stance that it’s entirely up to the creators, and was unwilling to say 

if there were any kinds of science that should be represented more accurately. Both creators and 

consultants expressed concern about the general state of scientific misinformation and 

disinformation in greater society outside of the context of Hollywood. While this is worth 

exploring in future work, it is beyond the scope of this thesis. Indeed, CON-10 expressed that 

they became more accepting of FiSci because real-world disinformation has become a much 

greater threat.

130 The originals hoped the increased zombie population would hinder the government’s efforts to 
exterminate them.
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I might have had more of an angst about [FiSci] before COVID, and 
before all of this misinformation flying all over the place in everything. 
But now I’m more concerned about [misinformation]…saying, like, 
COVID is no worse than the flu and that it’s a hoax. Fiction is so far on 
my backburner now…I’m more concerned about inaccuracy in life right 
now. (CON-10)

A few participants did explicitly make statements about how the past several years have had

a direct effect on the stories being told.

It’s going to be interesting to see how that how fiction changes in the 
post-Trump era…Just about six months ago, I consulted with a guy 
who’s developing probably a screenplay…What they’re basically doing is 
saying let’s use the Trump debacle as an exemplar for how things can go 
wrong when science is corrupted or not believed and how exploitable 
that is. (CON-8)

We’re actually in real time seeing what happens when certain people 
believe one thing, or certain people don’t want to believe the science 
that’s right in front of them…So I feel like those debates are going to be 
had more in writers’ rooms, now. (CRE-15)

Returning to the issue of choosing FiSci or real science, participants recognized that 

sometimes a fictional portrayal is preferable because accurately depicting the science may carry 

negative consequences. Famously, Breaking Bad (Gilligan et al., 2008–2013) creator Vince Gilligan

consulted with representatives from the Drug Enforcement Administration and science 

consultant Dr. Donna Nelson to intentionally incorrectly depict the meth-making process, 

“because you don't want to be showing people how to make meth” (CON-5; Martin, 2013). 

Many of the examples participants provided were along these don’t try this at home lines — some 

more criminal than others. 

I think we had [the characters] breathe some gas where the voices get 
real low…We deliberately didn’t say the name of the gas because we 
didn’t want anyone to run out and [try it]…You have 20 million people 
watching, you just don’t know what 1 in 20 million is going to go do. So 
there was some basic care along those lines. (CON-1)

Sometimes you are fudging it for more moral reasons. You don’t want to
teach the world how to build a bomb or something like that. We were 
dealing with a lot of killers [on the show], so...if there was a really clever 
way of killing somebody that was maybe too good, we had to worry 
about whether somebody would repeat that. (CRE-23)

In addition, CRE-10 spoke to their own distaste for animal experimentation, and not 

wanting to depict it as a positive action in their own work. Just as fictional representations of 

science or technology may influence policy choices, CRE-10 expressed that showing “painful” 

experiments help a story’s plot is “super detrimental to society.” To them, such a depiction may 

propagate the idea that we need to continue the practice, and not invest time or money 

developing alternative experimental testing techniques.
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Other than CRE-10’s comment, CON-11 was the only participant to speak to the dark side

of scientific experimentation — specifically, the racist research practices that have borne real 

consequences on the trust Black individuals have in the U.S. health care system. They argued 

against depictions of unethical research because it can sow further distrust in science. CON-11’s 

example came from the Netflix film The Old Guard (Prince-Bythewood, 2020), where a pharma-

bro antagonist kidnaps and experiments on a group of immortal humans under the guise of 

improving all of humanity…while also making a pretty penny. While the scenario may engender 

interesting ethical debates in the real world (e.g., “How much good has to come from something 

where we would say it’s justified to sacrifice a person?”; CON-11), it may also harm audiences’ 

perceptions of researchers.

I live in Baltimore. Henrietta Lacks happened here. African American 
communities [are] understandably very suspicious of the motives of 
science going on at places like Johns Hopkins. So maybe I’m 
hypersensitive to that. But when things are portrayed as the scientific 
community is willing to sacrifice a few for the good of the many, 
[audiences] might pause and think whether that’s actually part of the 
thinking that goes on…And so for some communities that [portrayal] 
resonates more than others. (CON-11)

While sources have argued that depictions of villain/anti-hero scientists must have some 

kind of social impact (e.g., Fahy, 2013), a review of the literature has yet to reveal a study that 

explicitly shows this ability. Studies like Weingart et al. (2003) and da Silva Filho et al. (2021) are 

closer to content analyses and categorize how scientists131 are depicted in Hollywood, but do not 

examine how those depictions influence beliefs/attitudes. Cultivation-style studies such as Dudo 

et al. (2011) are too generalized, measuring only amount of content viewed, not dissecting 

different types of scientist representations. And studies looking at negative perceptions toward 

scientists (e.g., Hmielowski et al., 2014; Rutjens et al., 2020) do not focus on Hollywood 

influences, but discuss mass media in more general terms. Singaporean children (9–10-year-olds) 

in Tan et al. (2017) who said they drew their idea of what a scientist looks like from 

entertainment fiction media (as opposed to educational content) were more likely to draw a 

version of a “mad scientist,” but not all mad scientists are necessarily “bad” (e.g., Emmett Brown

from Back to the Future).

6.2.2.2 Inspiration
In contrast to mis- and disinformation, and concerns that FiSci may cause audiences to develop 

false hope, FiSci is often acceptable because it is seen as being inspirational. While the harm 

CRE-13 was most concerned about, as a SFF creator, was discouraging children from pursuing 

STEM careers by poorly representing science and/or scientists, they also stated that films like

131 or for Brodesco (2018), specifically Nobel Prize-winning scientists
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Jurassic Park (Figure 6.1) use FiSci to society’s benefit. 

The science was wrong, but [Jurassic Park] inspired an entire generation 
people to go into genetics…Is it more important that the science is 
accurate, or that it is used in a way that is exciting and…get[s] more 
people into the STEM fields?…If [“kids”] see something that sticks with 
them, you want to make sure it’s not something that’s going to 
discourage them from going into STEM. So yeah, that’s probably my 
only real thing I’m careful about. (CRE-13) 

Several other participants spoke to inspiring the next generation of scientists, bringing FiSci into 

the real world (e.g., Estébanez Camarena, 2019; Singer, 2009; cf. Westfahl et al. [2011] for when 

predictions don’t land), or at the very least getting audiences interested enough in a scientific 

topic to learn more.  

When Star Trek first came on and it was like, “Wow, could you imagine 
talking out of [Holds up cell phone]? You’re gonna have this little 
communication device”…So many of the things that a writer dreamed 
of, we have now…and I think that [speaks to] showing that there is no 
final frontier. We can just keep going and science keeps pushing the 
boundaries. (CRE-22)

To that end, contrast CON-17’s and CRE-18’s statements, below. The former focuses on the 

acceptability of FiSci while the latter desires accuracy — both see their representation (FiSci and 

real science, respectively) as the source of inspiration. It may be interesting that it is the 

consultant who appears more accepting of FiSci, and the creator seeking accuracy, but I argue 

this highlights, instead, how similar the overall thoughts of my participants are.

Even if the science is wrong, I think it’s better to have the science in the 
show than not to have it at all, because students are getting more savvy, 
and even incorrect science in a show can inspire the students to be 
interested and go in and read more about it…So [FiSci] doesn’t bother 
me. (CON-17)

Figure 6.1

XKCD: Palaeontology

Note. The alt text reads “Dinosaurs totally jumped the ichthyosaur when they got rid of Brontosaurus.” From 
Paleontology by Randall Munroe, 2008b. (https://xkcd.com/460). CC BY-NC 2.5.

https://xkcd.com/460
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I think what’s important…about getting [science] right is for the little 
boys and little girls who are watching who are inspired and this piques 
their curiosity. We’ve seen generations of doctors, you know, emerge 
having watched Grey’s Anatomy…so that’s why I feel [creators] try to get 
it right as best they can. (CRE-18)

Speaking of similarity, CON-18 and CRE-19 both mentioned how FiSci might be used as 

motivation to discuss topics that may generally be unknown to non-specialists, or taboo in certain

social circles (See also Chapter 4.3):

I think [FiSci is] good. I think that we can use that in our own thinking. 
And as scientists or lay people it helps us expand our thoughts and the 
possibilities of what we could actually accomplish. (CON-18)

It’s really great when you can get scientific concepts out there. I think it’s
really great when you get people debating it, even when they think you’ve
done it wrong and they don’t like what you’ve done…There are great 
opportunities with the science to bring up things that otherwise might 
not get said, or at least [said] in the mainstream. (CRE-19)

Finally, several creators told me that they enjoyed learning a lot of new science by working 

on a particular project. 

I learned all about DNA sampling. I learned about the DNA database. I 
learned about how fingerprints work. I learned how trace sampling 
works…I also spent a couple of days in autopsy…And I got to be there 
gowned up right at the table cutting up bodies for two days. And that 
stayed with me as a peak experience of my life…So yeah, I picked up 
some science along the way. (CRE-8)

We felt a little intimidated coming into a couple of these shows that were
very science-based because it isn’t our background…But it sort of 
surprised us how much we enjoyed doing that…and learning about some
of these scientific elements. (CRE-21)

However, positive real-world consequences were much less frequently referenced by 

participants than negative consequences as a factor when deciding to use FiSci or real science. 

This, as mentioned in regard to complaints and praise, may simply be a result of negativity bias. 

But it may also suggest my participants are fundamentally more likely to focus on not using FiSci 

because it could cause harm than they are to intentionally use FiSci because it can inspire. This 

could be some manifestation of prospect theory, wherein penalties are weighted as more 

significant than gains (Kahneman & Tversky, 1979) — the negative real world consequences of 

FiSci could collectively be seen as having a more significant impact on society than positive ones.

However, it may not be appropriate to directly compare my participant statements about 

the consequences of misinformation and inspiration, as their opinions were highly influenced by 

genre (Chapter 5.1). Specifically, FiSci in SFF was seen as acceptable because it can inspire, while 

FiSci in grounded dramas was not acceptable when it could cause harm.

In Science Fiction, it’s different. Because if you’re talking about a… 
world where gene flaws could be fixed…is that false hope or is that 
aspirational?…Does that tell people we’ve got to spend more money as a
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society…and get to the point where we can edit genes so that people no 
longer will get cancer and Alzheimer’s and heart disease and all that? 
(CRE-9)

They are, effectively, two separate rubrics for measurement. As CRE-9 notes, FiSci in SFF 

settings may offer an opportunity for hope (What can I/humanity achieve in the future?) that FiSci in 

grounded settings lacks, because the judgment defaults instead to “Is it accurate or not?” This 

isn’t to suggest that grounded FiSci-containing stories cannot inspire, merely that inspiration 

from these stories tends to derive from their accuracy (i.e., in spite of any FiSci; see CRE-18’s 

comment about Grey’s Anatomy above). Since this is a thesis focused on FiSci, the importance 

and/or value of Hollywood inspiring audiences based on real science in medical/forensic stories 

may have been underrepresented in my interview data. Further research may investigate whether 

or not creators/consultants are more likely to associate SFF FiSci with inspiration due to the 

creativity involved in crafting story worlds which are, by certain measures, more unrealistic than 

those found in contemporary stories which attempt to mimic the real world as much as possible. 

6.3 Summary
According to the participants interviewed for this study, the choice of FiSci or real science is 

made depending on a variety of contexts. This chapter describes the decision-making process in 

the context of both the creation of the story, and how the information presented in the story 

affects audiences in the real world. 

The Hollywood Machine imposes both personal and industry-wide patterns in choosing 

whether to go with FiSci, or with science. Participants spoke to their personal standards of 

accuracy, which are influenced by both the genre of the story and genre of the science (Chapter 

5) as well as their knowledge/perceptions of their target audiences. But the amount of FiSci or 

real science in a final product may not reflect these personal standards if a creator is not in a 

powerful-enough position. Higher-ranking writers and directors, but also financiers and 

distributors, may override one’s standards of accuracy. Participants also identified multiple 

limiting factors relating to the actual production process, such as the amount of time and money 

allotted, actor ability, and use of sound stages, stuntwork, and CGI. Both personal standards and 

production limitations may be influenced by the medium of the story being crafted (e.g., a 

theatrically-released summer blockbuster, a limited series adaptation of a novel on a streaming 

platform, or a multi-season episodic television series airing on a network channel with a strict 

time limit and commercial breaks).

Most creators also discussed their own processes to research real science, including the use 

of consultants. There was no evidence that creators perceived consultants as having too high of 

standards. Only one creator spoke to a negative experience with a consultant; however, this was 
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due to the consultant failing to identify a piece of FiSci in a proposed story concept. Creators 

were more likely to express the idea that FiSci is more permissible when a creator is aware why 

and/or how it is fictional, than when it comes from ignorance. 

Creators were also more likely to speak to whether or not Hollywood bears a responsibility 

to portray science accurately; a minority of these expressed that it does not. Most participants 

who said that Hollywood has some level of responsibility connected it to the possible negative 

consequences that may arise in the real world. Such consequences include the threat of physical 

harm and providing false hope with what science can provide (which — through unmet 

expectations — can result in anti-science backlash). Participants expressed concern about the 

greater culture of mis- and disinformation circulating among nonfictional and social media 

spaces. Consultants were more likely to express that audiences could believe FiSci.

Participants also recognised that FiSci is acceptable when it inspires audiences to pursue 

STEM careers, or to manifest FiSci technology in the real world. However, they spoke to the 

positive real-world effects far less than the negative ones. Complaints from (non-consulting) 

experts had less influence on deciding whether or not to use FiSci than the rest of the themes 

recognised in Chapters 5 and 6.
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Chapter 7: Perpetuated FiSci
Castle: The enhancement [of this security footage] only increased the pixelation on all these! 

You can't even see there's a side-view mirror!

Beckett: It’s not like on 24, Castle. In the real world, even zoom-and-enhance can only get us so
far.

Castle, "Murder Most Fowl", (Pyken & Spicer, 2010)

Unlike the previous chapters, whose themes and subthemes were constructed based on interview 

data as a whole (i.e., across multiple questions), Chapter 7 presents and discusses creator and 

consultant responses to one interview question: “Why do you think movies and television shows 

keep using the same fictional science, even when it’s been identified as such?” In other words, 

why do movies and shows continue to feature inaccurate representations of science across 

multiple franchises over time, even across story genre?132 Why does FiSci perpetuate? Four 

themes were constructed from my participants’ responses. Participants saw FiSci being 

perpetuated for the following reasons: Tradition, Incomplete Knowledge, Too Much Effort, and 

beliefs that FiSci is better than real science for a story (Superior Story). As the most frequently-

referenced theme, I present Tradition first; the remaining themes were each evoked in similar 

abundance, and are therefore presented in an order conducive to the overall structure of this 

chapter.

7.1 Tradition
For both creators and consultants, the most frequently-cited explanation for why FiSci persists is 

some kind of tradition within (and established by) the film and television industry. Creators were 

more likely to refer to this theme than consultants. As a constructed theme, Tradition considers 

creators (interview participants or otherwise) recognizing and using what other creators have 

done before them, as well as knowledge (or assumptions) of what audiences expect to see based 

on FiSci that is regularly featured in the media presented to them. 

The following sections will discuss three subthemes in more detail: Inertia, Common 

Mythology, and Audience Expectations. Inertia, like the principle in physics, describes the 

inherent drive of a creator to keep doing what has been done before. Such may give rise to — or 

indeed be influenced by — certain FiSci becoming its own cultural entity (Common Mythology), 

a storytelling device native to fictional narratives well-recognized by creators/consultants and 

132 For example, the FiSci of a humanoid body instantly freezing to death upon sudden exposure to the 
vacuum of space can be found in Drama (Mission to Mars), Action/Adventure (Avengers: Infinity War), and 
Thriller (Sunshine and Gravity)
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audiences alike. Together, Inertia and Common Mythology shape expectations for what 

audiences are accustomed to (and may even demand) seeing in Hollywood narratives. Creators’ 

perceptions of what audiences want, or at the very least tolerate, then affect their choices for 

continuing to use certain kinds of FiSci.

7.1.1 Inertia
In physics, inertia describes a property inherent to matter. Essentially, matter wants to keep doing 

what it’s doing — if it’s in motion, it wants to stay in motion, and if it’s at rest, it wants to stay at 

rest. Adapting this property to FiSci, my subtheme Inertia describes how it is an inherent desire 

for creators to keep using what’s already been featured (which has also been shown to at least not

draw negative audience response). One consultant described certain kinds of perpetuated FiSci 

being part of the “essence of storytelling” itself (CON-3) — just as inertia is an essence of 

matter. This subtheme collects participant explanations for the perpetuation of FiSci as the 

natural progression of a representation based on what came before, whatever the original source 

of the FiSci may have been (e.g., the real science was impossible to represent accurately at the 

time, or scientists didn’t know the “correct” version of the science at the time). Alternatively, as 

CRE-27 put it, “I do think that the reason these tropes keep happening is because…we’re all 

influenced by what we’ve seen before.”

At its simplest, the “repetition” of FiSci is observed because “nobody bother[ed] to correct

it” (CRE-16). Creator CRE-16’s use of the verb “bother” may hint at a lack of effort, though 

statements made by other participants explicitly called out ease or laziness. However, CRE-16 

may also be referring to the concept of inertia133 — an active choice has to be made to change 

FiSci’s use, and without it, creators will continue to replicate what others have done simply 

because that is the way it’s been done. This is why I place Inertia within the theme of Tradition, 

and separate from the theme Too Much Effort. The longer a piece of FiSci has been around, the 

more inertia it has, making it more difficult to change, just as it is easier to keep a ball rolling 

toward its original target than it is to redirect it or halt its progress. Indeed, participants expressed

how previous Hollywood content is the reason FiSci perpetuates. 

What we have laid the groundwork [with] through all of these years is 
kind of the basis of everything that shoots off from it. So, we’re still 
influenced in some crazy ways by Georges Méliès’s [A] Trip to the Moon. 
You know, a silent movie about a rocket hitting the eye of the Moon or 
whatever…We’re still under influences that have been created from way 
back. (CRE-25)

Similarly, CRE-18 spoke of the modern use of the chloroform gag (specifically, the 

133 Specifically, inertia as dictated by Newton’s 1st law of motion, where an outside force is necessary to 
change the velocity (i.e., direction and/or speed) of a massive object.
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falsehood that brief exposure to chloroform almost instantly knocks a person out; Ranjendran, 

2017) as a reference to “film history.” In other words, creators may purposefully continue to use 

FiSci not just because that’s just the way it’s always been done, but in homage to what came before. 

Homage is distinct from trope, in that the latter is a literary device — the word “device” implies a 

particular use within the story, whereas an homage is a reference to another story wherein it 

originally had a use. In more specific or one-off cases, newer shows or movies occasionally 

include Easter eggs, referencing content which came before. Easter eggs, as the name suggests, are 

relatively concealed background elements that play no part in world-building or the actual plot of 

a narrative. Beaty (2016) identifies how the Marvel Cinematic Universe employs Easter eggs to 

reward regular viewers for their “brand loyalty” (p. 322), emphasising the affection the audience 

has toward this semi-hidden content, instead of the actual creators. It is also worth noting that a 

piece of FiSci from one franchise may appear as an Easter egg in another. For example, the 

species of alien featured in Spielberg’s E.T. the Extra-Terrestrial is represented in the galactic senate

in Lucas’s Star Wars Episode I (1999). Thus, Easter eggs may be related to homages, since a creator

has to intentionally incorporate them; however, their inclusion need not pay “affectionate 

tribute” (Oxford University Press, n.d.a). Similarly, given many creators work on a film or 

television project, not all creators may have equal appreciation for each Easter egg in the project 

they worked on. 

Related to prior eras of film/TV, CRE-13 suggested FiSci “tropes” (their term for 

perpetuated FiSci) were born out of a willingness to “build on” a pre-established piece of FiSci. 

Writers and directors aren’t scientists, but they are people who have seen
a lot of movies…Usually it started out, like, probably even before the 
advent of sound [in movies], and people just kind of got into a--They 
liked it, and they wanted to build on it. (CRE-13)

This is similar to CON-4’s note that FiSci itself may arise because newer media is dealing with a 

novel concept (e.g., spaceships), and must therefore base its representations of that novel concept

upon previously-featured concepts that appear sufficiently related (cars).

Explosions in space…before you had space movies, you had Westerns, 
and you had car movies, and you blew something up with dynamite and 
it made a big explosion. So of course, when you go into space and you 
blow something up, you want…the same experience, right? (CON-4)

As discussed in Chapter 5, more distant genres of science are more often prone to fictional 

representations (and are considered more acceptable when fictional). Objects floating through 

space are thought to act as they would if they were completely surrounded by air because humans

don’t generally have a reference point for how objects behave in zero-g environments with no air

resistance. Creators translate their own expectations for science from the real world, which can 

then gather inertia when it also seems realistic enough to the audience (Chapter 5.2.2). CON-4’s 

statement above also relates to the use of analogy discussed in Chapter 4.3.1, and the benefit of 
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placing a new scientific concept in the context of something more understandable, even if 

inaccurate.

As CRE-2 noted, the inertia for some FiSci may become so great that creators merely 

adopt a different opinion on it (seeing it as an “inside joke”) rather than attempt to restrict its 

use. 

I think that especially…in TV writing, things move quickly. People don’t 
like to change the way they’re doing things. People don’t like to take 
extra time to figure out a way that might be more accurate, but trickier to
employ…It almost becomes, in some ways, like an inside joke. Like, you 
know when you’re watching a show that they’re going to run DNA in 
three seconds. Everyone who’s doing it knows that they’re doing it 
falsely, and there’s like a joke at the table about it, and that’s kind of 
where it where it stops. (CRE-2)

Note their reference to creators’ resistance to change, which may come out of a production

limitation (In this case, that television shows are created with less time than features; Chapter 

6.1.2). It’s easier to change an attitude toward a routine piece of FiSci than to actually change the 

FiSci itself. Studies of resistance to change relating to the workplace are generally concerned with 

changes imposed by an employer, and seek to identify causes of and offer solutions to reduce 

employee resistance (Darmawan & Azizah, 2020). While Hon et al. (2014) do so with the aim of 

improving creative performance, my review of the literature did not reveal any studies looking at 

jobs of a “creative” (i.e., artistic) nature. Studies such as Oreg (2003) provide scales with which to

measure an individual’s resistance to change, but beyond acknowledging certain personality traits 

like risk aversion or cognitive rigidity as part of their scale, they are not focused on explaining why 

one might resist making a self-imposed change.134 

While Hollywood productions certainly have hierarchies to contend with, given the 

ubiquitous freelance system135 where creators are hired for one-off films, and longer contracts for

television must still be renewed each season or so, creators resistant to implementing changes 

mandated by those with greater authority are generally replaced, or their contracts are not 

renewed. In CRE-2’s case, and especially for changes relating to the representation of science, it 

is any industry’s higher ups’ resistance to change which is more important. Literature discussing 

resistance to change in the context of Hollywood most frequently critiques social issues — in 

particular its representation and employment of minority populations (e.g., Molina-Guzmán, 

2019). Kirsner (2008) also discusses change in terms of the incorporation of new technology. 

134 In addition to employees, Oreg also notes that their scale could be applied to consumer behaviour, which
is still an external relationship between the one who changes and the one who responds to it.

135 This is as opposed to the “studio system” of the 1930s and 1940s, wherein creators (including actors) 
signed contracts of employment to studios, and were assigned to work on different film productions as 
needed. The rise of unions and anti-trust laws implemented in the 1940s saw the transition to the modern 
freelance system (Gomery, 1986), though we still see prominent creators like Shonda Rhimes sign exclusive 
production deals with studios.
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Both amongst my interviewees and in outside sources (e.g., Ornes, 2015), Hollywood is reported 

as being increasingly willing to represent science accurately, but not explicitly regarding perpetuated 

FiSci.

Another impediment to change may arise from Hollywood productions creating a work 

culture that discourages calling out FiSci which doesn’t “make sense,” to the point where lower-

ranked writers like CRE-15 report feeling “afraid” of addressing it “unless you have a solution to 

offer, too”:

You’re almost sometimes afraid to even bring them up in a writers’ room
because it’s sort of like frowned upon. Like, if you’re going to bring up a 
logic issue that’s going to change the storyline or make a storyline 
unworkable, then you almost just decide to keep your mouth shut some 
of the time. (CRE-15)

CRE-15’s stipulation that it’s acceptable to point out a problem they (or another writer) may have

with a story, as long as they can propose an alternative, demonstrates that perpetuated FiSci is 

not necessarily entrenched, but a suitable replacement must be provided at the time.

7.1.2 Common Mythology
In some cases, a piece of FiSci is used so frequently that it becomes a narrative shorthand readily 

understood by film/TV literate audiences. The term trope, as mentioned in the previous section, 

comes into play here. Tropes are often employed by creators because their existence in any one 

story has been previously justified and/or explained. Audiences come at them with a base level of

understanding. 

I feel like if [creators] don’t feel like their function is to educate… then 
the easier way to go about it is to pull on our cultural and historical 
references. Everybody understands…that’s a common language so it’s 
simple to use. So I understand the instinct to do that. (CRE-18)

As CRE-13 notes, there in an inherent benefit to tropes, narratively speaking. By nature of their 

repetition, audiences are familiar with a concept and creators can avoid getting into the weeds of 

exposition (Chapter 5.2.1.3).

The other thing about tropes that I think scientists don’t necessarily 
understand in the filmmaking world is that they’re shorthand. We have a 
very compact amount of time to tell a story. And you know that if you 
show this thing, people will understand what happened. Like you show 
somebody walking through something that looks like a portal, they’re 
gonna understand that it’s a portal. But if you’re walking through 
something that doesn’t look anything like anything anyone’s seen before, 
then you have to have somebody explain what that is and how it 
works…That actually uses up time, and it can also sap the energy from 
the scene. (CRE-13)

While such a sentiment invokes the theme Superior Story, FiSci tropes being used for their 

understandability demonstrates the idea of Common Mythology — how FiSci may evolve 
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beyond being a misrepresentation of the modern state of science, and become its own iconic 

representation audiences comprehend as its own narrative element (see Chapter 4.3.1). FiSci is 

perpetuated when it’s no longer attempting to replicate reality — it’s a universally (or universally 

enough) understood stand-in for some kind of commentary on humanity, or a premise used to 

explore human136 characters, and elicit certain emotions from the audience. Hence, there is little 

reason to correct it. CON-8 cites the fear induced by dinosaurs in Jurassic Park — the narrative 

itself being a classic tale about the consequences of Man’s hubris and playing God. 

I think it becomes important to play to certain iconographies…what we 
think of a dinosaur has now become an icon. You may recognise that 
dinosaurs really look like big turkeys. But are we really prepared to see a 
giant turkey running around? I personally think I’d be terrified, actually. 
Being chased down the street by a 30-foot chicken would terrify me. 
But…this is sort of a representation of the thing. It’s not the thing itself. 
(CON-8)

Meanwhile, CRE-19 and CRE-20 both reference “mythology” (the latter literally 

comparing certain FiSci elements to Ancient Greek tales) as a way to draw audiences in and want 

to consume their stories.

You can almost lump a lot of these things in as our new modern 
mythology. You know, we don’t believe in Zeus or anything like that, 
but…a dude’s throwing lightning bolts down here…It was more fun to 
have that. And we know we were probably wrong about dinosaurs but 
it’s more fun if I’m going to go to the theatre to see that version that I 
like. (CRE-20)

In some cases, FiSci evolves into its own version of reality which is indistinguishable from what 

audiences assume happens in the real world (e.g., in grounded fiction like forensic or medical 

dramas). This may evoke postmodernist Jean Baudrillard’s idea of simulacra137 being imperceivably

different from what we think of as reality.

In Hollywood’s case, narrative films and shows are imitating reality on a surface level, and 

can thus be considered simulacra, though the term generally conveys a negative connotation 

going all the way back to Plato (Garcia, 2019).138 One contrarian to this negativity was Deleuze 

(1983), stating that “the simulacrum is not degraded copy, rather it…negates both original and copy,”

which opens up new methods of interpretation, rather than spelling the death of the real original 

meaning, as advocated by Baudrillard (p. 53). In “Simulacra and Simulations,” Baudrillard offers a

searing critique of Disneyland, stating it’s “presented as imaginary in order to make us believe 

136 or animals/aliens the audience is expected to anthropomorphize

137 Garcia (2019) notes that Plato originally used the term as “a copy without a true original – an imitation that 
may bear the appearance, but not the essence, of the model” (p. 82), but a “common definition of the 
simulacrum is a copy of a copy whose relation to the model has become so attenuated that it can no longer
properly be said to be a copy. It stands on its own as a copy without a model” (p. 83).

138 Deleuze, translated by Krauss (1983), distinguishes what Plato identified as good “iconic copies” (p. 47) 
from bad “phantasmatic simulacra” (p.48), referring to each as likenesses, and semblances, respectively.
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that the rest is real, when in fact Los Angeles and the America surrounding it are no longer real, 

but of the order of the hyperreal and of simulation” (Poster, 2001, p. 175).139 Narrative film and 

television may be less immersive than an in-person experience at a theme park, but creators do 

seek to see their audiences transported into their narratives (Chapter 5.2.2), while never 

presenting their narratives as “real” (The closest approach may be those advertised as “based on a

true story,” but unlike the Allegory of the Cave, audiences still are well aware the image on the 

screen is a performance mimicking supposedly real past events). Thus, to Baudrillard, these films 

and shows may also belie the fact that everything we experience is simulacra. Such may also be 

true of FiSci which has been perpetuated to such an extent that audiences accept that portrayal as

reality, and become uncomfortable with accurate representations. This brings me to the next 

subtheme under Tradition, Audience Expectations.

7.1.3 Audience Expectations
Across all participants, the most commonly cited subtheme within Tradition was that of 

Audience Expectations — FiSci is perpetuated because audiences expect it to be there (“I think 

the people have seen it so long that they expect it”; CON-6), whether they know it’s fictional or 

believe it’s true, and may be taken out of a story which attempts to feature real science. Indeed, if 

each of Tradition’s subthemes were considered at an equal level to the other themes in this 

chapter, Audience Expectation had a frequency slightly higher than the other themes. This 

belongs as a subtheme to Tradition because many expectations are cultivated by audiences 

consuming prior fictional media, though some expectations may arise from other cultural 

sources.

Storytelling is based on what you [as a creator] know the audience knows
as well, right? So it’s like you know that they’ve seen that happen before 
and so it’s kind of already been established. (CRE-27)

Examples of failed expectations, based on FiSci or otherwise, are so prevalent that the 

crowdsourced wiki TVTropes gave a name to the effect: The Coconut Effect (n.d.) — named after 

the original Foley substitution of knocking coconut halves together to mimic the sound of horse 

hooves — “describes any sound effect, special effect, or design feature that is unrealistic, but still 

has to be included because viewers have been so conditioned to expect it that its absence would 

be even more jarring” (para. 1). In my interviews, participants mostly spoke to the example(s) I 

provided when asked — inaccurate depictions of dinosaurs in the Jurassic Park franchise, and the 

10% myth in Lucy and Limitless. However, sound in space was put forth by some participants 

without prompting.

139 As for whether or not Baudrillard is correct in his perception of the world, I am not examining the 
fundamental Truth of reality, here. Chapter 3 has already detailed my particular worldview and interpretation 
of what “accurate” science is.
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It’s shocking not to have [sound in space]. We’re so used to an explosion
being met with the sound of an explosion that test cases of audiences —
and I haven’t been able to find the data on this — but…they just 
couldn’t deal with it. (CON-10)

Sound in space. Like, it’s wrong. It’s clearly wrong and…almost 
everyone does it because the audience doesn’t like watching things that 
are silent…It’s less risky to tell the story that way and so people just do 
it. (CRE-3)

CRE-3 specifically references risk, here, alluding to Hollywood’s risk aversion as a reason 

why FiSci is perpetuated. Defying audience expectations is perceived as a risk to avoid, rather 

than an opportunity to subvert expectations and entertain audiences by way of novelty. While 

novelty was cited by several participants as a reason why real science might be included in a story,

this was clearly less important on the whole to managing positive audience response (Chapter 

5.2.2). 

Similarly, CRE-20 noted that a given premise has some threshold of stereotypical 

associations a creator must provide audiences with in order for them to feel satisfied. This is 

connected to the notion of story genre, as discussed in Chapter 5.1.1, and Altman’s (1999) 

definition of genre as a contract between audiences and the story they consume.

I’ve got this whole theory on filmmaking which is if you promise the 
audience a certain world or genre premise, you really need to give them a
certain amount of the stuff they stereotypically associate with that… 
When they made that bad King Arthur movie 20 years ago, it was like a 
Roman legion movie…You promised me King Arthur and I’ve got 
Centurions. I don’t want that. So, when you’re doing a big blockbuster 
movie, yeah the dinosaurs need to look the way we all think dinosaurs 
look…You could do a really good portrayal of them with feathers, but 
we’d kind of be like, “But that’s not the T-rex I want.” (CRE-20)

CRE-20, as well as other participants, directly connected expectation with desire. Perhaps it was 

the framing of the question, but no participants made references to wishing expectations were 

subverted, in terms of FiSci or otherwise. (Elsewhere in the interview, certain projects were 

praised for including accurate science, but none in the context of correcting a piece of 

perpetuated FiSci.) The closest statements were CRE-13’s desire to “avoid something that feels 

stale,” and more general critiques of other creators not putting in the effort to try something new 

(Chapter 4.2.3; Section 7.3).

CRE-20’s use of the term “blockbuster” is also noteworthy. Blockbusters these days are 

generally defined by their large budgets, and therefore must earn even larger amounts of money 

to be considered successful. To attract a sufficiently massive audience to acquire those returns, it 

is argued that the story must cater to the most universally familiar experiences.140 Perpetuated 

140 For example, Chen (2018) found that “distributors prefer to release movies in countries that have similar 
cultures” (p. ii).
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FiSci may be included in those experiences. Using the familiar to retain a mass audience was 

mentioned by CRE-10:

You want to capture the largest audience you can, right? And so by 
putting something familiar, you’re going to make sure that you retain the 
large audience that you’re hoping to get…You present what people are 
used to so that they’re not turned off, they’re not confused. (CRE-10)

Indeed, the rise of the foreign market’s (i.e., outside of the United States and Canada’s) box

office percentage has been accompanied with criticisms of Hollywood producing “cautious and 

conservative megapictures” with dialogue “reduced to the very barest minimum” (Irvine, 2006, 

para. 11–12). A decline in certain genres like Comedy may be due to cultural discount (Hoskins & 

Mirus, 1988) — a lowered value of a project in foreign markets which “lack the cultural 

background and knowledge needed for full appreciation of the product” (F. Lee, 2006, p. 260). 

This, of course, ignores the rise of streaming services, which operate under a different business 

model (the retention of monthly subscribers) and therefore do not necessarily have to create 

content that courts the largest audience possible all at once. Smaller budget projects made for 

smaller audiences can collectively attract subscribers, and a greater importance is placed on 

volume (Hadida et al., 2021). Additionally, the recent global success of Netflix’s South Korean 

series Squid Game141 (Hwang & Kim, 2021) demonstrates that foreign audiences can enjoy content

even if they are unfamiliar with the culture that made it. How the changing distribution 

landscape, and audience desires therein, will evolve over the coming years will certainly influence 

the types of stories told, and may in turn influence the representation of science as well.

Returning to CRE-10’s statement — particularly the end of it — we can see a connection 

between expectation and immersion. Similar statements were made by other participants: 

violating expectations was seen to cause audience members to become distracted, confused, 

and/or pulled out of the story. This aligns with research that demonstrates transportation comes 

easier the more an audience member is familiar with the content in that story (M. Green, 2021). 

Chapter 5 has already discussed that this is one of the primary reasons why creators will choose a 

fictional representation of science over a factual one.

I think people need to be able to relate to what they’re seeing on the 
screen…I think if you introduce too many sort of things that are unlike 
what people are used to, they ignore the story…We would want there to 
be as few distractions…as possible. (CON-11)

While most participants who commented on immersion breaks associated them with 

decreased enjoyment (see Chapter 5.2.2), CRE-16 proposed that this might not be the case. Some

audience members with greater need for cognition may derive greater enjoyment from a story which 

141 Within 23 days of its release, the series acquired 132 million views (one view defined as watching at least 2 
minutes); an estimated 87 million people finished the series within that time frame. The series generated an 
estimated $891.1 million (USD) in “impact value” for the company (L. Shaw, 2021).



176

requires more mental effort, such as experiencing a representation of science they aren’t 

accustomed to (M. Green, 2021). A. Hall and Zwarun (2012) found that transportation mediated 

the relationship between need for cognition and fun in “fantastical fiction films”; meanwhile, 

need for cognition directly influenced perceptions of “meaningfulness” (i.e., “eudaimonic 

happiness”; p. 387). Audience members with more need for cognition are “more likely to find a 

story meaningful whether they are transported or not” (p. 402). A film/show having meaning and

being enjoyable are not necessarily equivalent, but this suggests that some viewers can appreciate 

an unexpected representation of science.

Finally, it is worth highlighting that several participants stated if a creator wants to present 

a more realistic version of a piece of perpetuated FiSci, an entire movie — or at least a decent 

proportion of the movie — would need to be constructed around making that correction. That 

is, it cannot be a quick exchange of dialogue correcting the “bad” science audiences have gotten 

so used to seeing.

You have an audience with an expectation…If you now present 
dinosaurs in what we now believe they look like, and that is jarring 
enough for an audience used to Jurassic Park, you better be making the 
movie in my mind that is about that [contradiction], because if it’s not 
and it’s not explained people will be like, “Well that’s not a dinosaur,” 
even though it’s probably more accurate…The misinformation’s out 
there enough that the audience is going to turn on you. (CRE-23)

Insufficient elaboration prevents me from discussing what kinds of perpetuated FiSci were seen 

as requiring such a treatment, and what kinds were not. At the very least, these participants’ 

attitudes toward correcting perpetuated FiSci suggest that significant effort must be applied in 

order to get audiences to accept and go along with a more accurate alternative they are less 

familiar with, instead of the FiSci they expect and/or want to see. 

7.2 Incomplete Knowledge
This theme collects views that FiSci is perpetuated because creators often don’t know what the 

real science is, and they have not been made aware of the inaccuracy for a story’s production. It 

also relates back to the theme of Tradition because they often assume what has been represented 

before (in Hollywood or otherwise) is true. 

Why do these things perpetrate, and persist? There are two reasons. 
Ignorance would be one of them. (CON-4)

While “Ignorance” is an appropriate term to describe the perceptions that this theme 

encompasses, the word often carries a negative connotation. Thus, Incomplete Knowledge has 

been used for the theme name to avoid the perception of any value judgment on my part. It also 

allows for creators/consultants to have a non-zero amount of knowledge in the topic, as opposed

to an entire lack of knowledge. 
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Assumed truths was the most frequent description of ignorance — that creators rely on prior

knowledge, but because they don’t know what they don’t know, there’s no reason to fact-check 

those beliefs. 

How to seriously fact check is a very rare skill. And there are a whole 
bunch of things that people just accept as true because it's been quoted 
in a whole bunch of places…One of the faults of the entertainment 
industry and the science consulting process is if you think you know 
something is true, why would you hire somebody to tell you if it is? 
(CON-3)

CON-3’s reference to repeated exposure to misinformation is confirmed by decades of evidence 

demonstrating how the more likely we hear a piece of information (or the more familiar we are 

with it), the more likely we are to perceive it as true (Unkelbach et al., 2019).

I’m sure there are some [misrepresentations] that are probably embedded
in weird cultural assumptions or things like that. I suspect I would learn a
lot…in seeing a list of the things that are most commonly screwed up…
that I don’t perceive as being screwed up. But I guess that’s the thing 
about blind spots…I don’t know what they are yet. (CRE-24)

Naturally, in the cases where the FiSci is fiction by becoming outdated knowledge, 

ignorance manifests as creators being unaware of said update. 

Sometimes the wholeness of science moves on. Sometimes the work is 
perfectly fine for its time and then we’ve just moved on since then. 
(CON-5)

If a scientific truism has been debunked by the scientific establishment, 
that doesn’t necessarily mean that the debunking has penetrated the 
popular culture, that people understand it. (CRE-8)

Generally speaking, creator ignorance leads to perpetuated FiSci because they see no need 

to ask a consultant to come in and correct what the creator assumes to be true. However, 

Incomplete Knowledge as a theme also includes consultant ignorance. In many cases, consultants

are unaware of the full story — they are brought in during pre-production to have their brains 

proverbially picked, and then never contacted again (e.g., CON-11142). Thus, they are unable to 

offer corrections to all FiSci that might appear in a final product. There is also the issue that an 

expert in one field of science is not an expert in all fields. An “expert” in physics may not spot a 

piece of biology FiSci, and vice versa. Consultants have not learned everything there is to know 

about all areas of science — including their own. The closest any participant got to recognizing this 

aloud was CON-12, who made the general statement, “It is hard as a human being to keep up 

with everything.” This is one reason why multiple consultants may be brought onto a project 

(e.g., CON-4, CON-10, and CON-18 all consulted on the same movie; Star Trek: Discovery has 

142 This was revealed not during their answer to the perpetuated science question, but earlier in the interview 
when they were recounting their consulting experience on a movie. Other creators associated with movies 
(more so than television) also spoke of only being brought in once or twice during relatively early stages of 
production, and thus unable to see a final script or other creative components.
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two regular consultants, Drs. Erin MacDonald and Mohamed Noor, for astronomy/physics and 

biology-related questions, respectively; MacDonald & Noor, 2021). 

CON-1 also highlighted the fact that consultants may simply miss a creator’s mistake:

Sometimes the writers would write something very specific, and it wasn’t
in brackets, so I assumed they looked it up and I didn’t check it. And I 
got burned by that once or twice…It’s the stuff that you don’t know you
don’t know that is the problem. (CON-1)

Stigma may also be a source of ignorance. Notably, someone on a creative team may be 

aware of the inaccuracy, but be unwilling to correct it. CON-2 explained that mental health is still

perceived as something people shouldn’t admit they’re getting treatment for, therefore some 

FiSci about psychiatry may go uncorrected because no one wants to admit they’re in therapy. 

I could imagine scenarios where…there’s 12 people sitting around the 
table spit-balling ideas, and maybe four of those people have a 
psychiatrist, and they’re all sitting there probably thinking, “That’s not 
what my psychiatrist does,” but people are probably not as inclined to 
point that out as if they were saying, “Well that’s not what my 
orthopaedic surgeon did when I had my knee replaced.” (CON-2)

Here, ignorance is cultivated out in the real world, and translated into the writers’ room. CON-2’s

statement pairs with CRE-15’s in Section 7.1.1, concluding that workplace culture (of Hollywood

specifically, but not necessarily exclusively) may not be conducive to bringing up certain kinds of 

FiSci. Both suggest a sense of fear of being perceived negatively by your collaborators.

Finally, it is worth noting that Incomplete Knowledge was the only theme (including 

Tradition’s separate subthemes) where consultants mentioned it more than creators — not just 

by percentage of their respective population, but by actual count (The latter of which is 

important to consider given the difference in sample size — only 18 consultants compared to 28 

creators). Perhaps this is because as experts communicating science, but not necessarily trained in

Science Communication, they adopt a knowledge deficit model of thinking. Such a model 

ascribes a public’s sentiments about science and technology to the level of knowledge that a 

public has, and persists to this day (Simis et al., 2016). Irrespective of the Deficit Model’s 

accuracy (e.g., Allum et al., 2008; Drummond & Fischhoff, 2017; Besley, 2018), some of these 

consultants may cite ignorance as a reason why FiSci perpetuates — creators haven’t yet been 

told what the “correct” version is. Alternatively, the consultant relationship with Hollywood (i.e., 

the desire to help increase science accuracy overall, often without financial compensation) may 

bias those experts who choose to take up that role within a production toward seeing creators in 

more of a neutral light than a negative one, which fellow creators were far more likely to do.
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7.3 Too Much Effort
As with ignorance, the term laziness has been avoided in naming this theme to due to possible 

perceptions of value judgement — however, of those participants who made reference to effort, 

over half used the words “lazy” or “laziness” (e.g., “Surely it’s laziness and convenience. It’s a 

battle for first place.” [CRE-24] and “There is a great deal of laziness in Hollywood.” [CRE-1]). 

As this theme expresses those participant perceptions of FiSci being perpetuated because creators

don’t want to — or believe they can’t — put in the effort to change the representation (e.g., “It’s 

just too much work to get around it”; CRE-3), the name Too Much Effort has been used. 

Some of the times the decisions are made just out of simplicity…That’s 
sad to say…I think it’s ease. It’s just don’t reinvent the wheel, unless 
that’s what the focus of the story is. (CRE-12)

Effort (or the lack thereof) was acknowledged in different degrees. Regarding “laziness,” 

such a negative word was only used by creators, in describing fellow creators. Another frequent 

expression was FiSci being easier to implement (e.g., “Maybe the answer is because it’s easy”; 

CRE-27), either narratively (CON-17), production-wise (CRE-1; CRE-2), or because less mental 

effort needs to be expended (CRE-17). 

It’s mostly down to not having the inclination to find a better way in, you
know? I think when you have a fast-paced environment, you just default 
to the easiest, quickest thing. (CRE-2)

We rely on the old go-tos that we have in our brain, like “Oh no I’m 
pretty sure it’s we just use 10%. Pretty sure everybody knows that.” 
(CRE-17)

CRE-17 also asserted that sometimes the grind of production meant that real science merely got 

lost in the shuffle — that “along the way…scientific accuracy…doesn’t become a priority.” This 

might be interpreted as a reference to ease, because it’s easier to keep track of fewer obligations 

(i.e., including scientific accuracy) during production.

CON-17 was one of only two consultants who ascribed perpetuated FiSci to some kind 

of lack of effort; meanwhile, nearly half of all creators did. Indeed, of all themes constructed for 

this research question, this theme had the greatest difference between my two interviewed 

populations.

It’s probably a plot device, you know? It just helps them get their 
message across more easily. It helps them accomplish their plot more 
easily, rather than going to the trouble of getting the science right. 
(CON-17)

Note CON-17’s suggestion that bringing in real science to disrupt the pattern of FiSci is 

seen as “trouble.” This pairs with CON-3’s comment of FiSci often being seen as “good enough”

— the benefits of including more realistic representations don’t outweigh the effort required to 

get there. It may be that an accurate representation contradicts a creator’s heuristics, interrupting 



180

the workflow. Heuristics and the speed at which Hollywood runs can be connected through 

CRE-10’s observation: 

It’s just a matter of posing the question [“Why couldn’t it be Y instead of
X?”], and sometimes people just don’t take the time to think about that. 
(CRE-10)

As mentioned in my discussion of The Hollywood Machine (Chapter 6.1), there may be a 

difference between the value of heuristics in film versus television production. Ease may be a 

more prominent justification for television creators’ reliance on perpetuated FiSci due to the 

quicker production schedule.

CRE-5 was the only participant to exclusively cite laziness/ease in their response to this 

chapter’s interview question. Their response is also worth noting in that they were the only 

participant to ascribe different levels of effort to different creator demographics. In their 

experience, underrepresented creators are more likely to want to “push” up against traditional 

representations:  

I feel like it’s a great trait of women that we really question things, and 
once we’re given that position, we really want to do our homework and 
be really good at it, and push it…As storytellers and as artists, I think it’s 
our responsibility to push it and I think that if you’re just relying on 
those things, that’s laziness. (CRE-5)

CRE-5’s perception that women are more likely to buck trends may stem from the idea that 

women (and other minority populations within the Hollywood creator industry) must make a 

bigger splash to be noticed, while simultaneously not making mistakes for which they would be 

judged more harshly had they been done by a white man. As opposed to traditional statistics on 

the lack of representation in Hollywood (e.g., Wolf, 2021), evidence for white male creators 

getting multiple opportunities before obtaining success, where women and BIPOC do not, is 

generally anecdotal. For example, in 2019, discourse of such an issue arose online after Game of 

Thrones showrunners David Benioff and D. B. Weiss spoke at the Austin Film Festival — 

wherein they admitted to getting the job with no television experience, and were retained even 

when the pilot needed to be re-written and re-shot (Bradley, 2019). This pairs with the tendency 

for men in the workplace to be rewarded with opportunities based on their perceived potential, 

whereas women must supply evidence of already-accrued credentials (O’Brien, 2019). On one 

hand, white male creators might feel safer taking risks in terms of their content, because they 

won’t be penalized as much if a project is poorly received; on the other, minority groups may be 

more inclined to take risks in order to be perceived as equals (assuming such a risk pays off).143 

In addition to laziness, a few participants explicitly referenced a lack of care. Initially, this 

143 The famous line “Ginger Rogers did everything [Fred Astaire] did...backwards and in high heels” 
symbolizes the idea, here, though it may be worth noting that the origin of this quote is actually a cartoon 
caption (Oxford Academic, 2014).
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might be framed as creators not caring about the accuracy of the science in their content, but it is

clear that there is also a connection to what creators perceive to be their audiences’ lack of care as

well: “Filmmakers think, well, if they don’t care, why should I care?” (CRE-8).

They just don’t care…and in the whole scheme of the movie or TV 
series or episode, it doesn’t really matter. So I think the producers are 
like, “Just do it the way it’s been done and just get it done. It’s easier.” 
(CON-15)

I’m continually surprised and sort of disappointed by this, but people 
don’t seem to care too much about facts, or at least great numbers of 
people don’t seem to care too much…They want it to confirm what they
believed anyway. And they will take in what they think confirms it and 
they will reject with doesn’t confirm it. (CRE-14, referencing 
confirmation bias; Nickerson, 1998)

While CRE-8 cited lack of care as originating in audiences and translating into creators, they also 

noted that most entertainment media is “deliberately crafted” — in other words, creators do put 

a lot of effort and care into what they make. Their seeming contradiction lies in the actual kinds 

of stories being told and the content therein. CRE-8 self-identified their perspective as “cynical,” 

and expressed that “entertainment is mostly mindless” and made for people who “don’t ask too 

many questions” or “look too deeply.” FiSci is perpetuated because audiences don’t care (or 

don’t know) that it’s there, which translates into creators not caring that it’s there because they 

are making their content for that audience. In other words, Too Much Effort as a theme does not

exclusively concern creators, but the audiences, too. A similar sentiment was expressed by 

CON-18: 

I think that the average person…just wants to be entertained, and I don’t
think that they pay enough attention to the details. (CON-18)

As in Chapter 4, expressions of perpetuated FiSci as laziness are distinct from those of 

perpetuated FiSci as purposeful narrative shortcutting, through the use of tropes or skipping over

details which could lead to oversimplification. I would argue, however, that there can be overlap 

— it’s easier to default to a trope. The latter is more in line with the subsequent theme in this 

chapter, Superior Story, since shortcutting or avoiding moments of exposition is seen as 

preventing a story from becoming too confusing or boring. However, participants like CRE-3 did

reference both within their answer:

Sometimes I think it’s for convenience…It’s just easy enough to, like, 
“We got you. We got genetic evidence that you did this. We got DNA.” 
All right, whatever. But we don’t go into the lab and show…all the crap 
that you have to do…I wouldn’t say laziness, but I think it’s shorthand. I
think a lot of times when people are doing that, it’s because it’s not really
the point of the story. They just want to get past something. (CRE-3)



182

7.4 Superior Story
The benefits of using FiSci in a narrative, as opposed to a more realistic representation of science,

has been thoroughly discussed in Chapters 5 and 6. Still, it is worth acknowledging that 

participants also cited such benefits as a reason why certain kinds of FiSci continue to be used in 

spite of being known as such. The theme Superior Story collects responses that FiSci is 

perpetuated because real science is either seen as worse for story quality and/or FiSci as better 

(Chapter 5.2.1), or it can’t work for the desired storyline (see Chapter 4.2.2).

It makes for good theatre, right? Go find the monkey.144 I mean, that’s a 
quest. We love quests in movies, right?…Follow the clues…Find patient 
zero. (CON-14)

It looks better. It adds drama…Sometimes treating asystole with 
medicines is not as dramatic as just pounding their chest and shocking 
them with 600 joules, or sticking a car battery on their toes. I mean it’s 
just not as cool. (CON-15)

It lends itself to good drama or good comedy. That’s the only reason 
[FiSci is perpetuated]. (CRE-6)

The theme also includes comments on creators’ dislike for corrective exposition — for 

example, having a character say “Well, actually, humans use way more than 10% of our brains, 

and if we were using all 100% at once, that’s called a seizure” — since exposition was generally 

perceived as a necessary evil to be used as minimally as possible (Chapter 5.2.1.3). So-perceived 

“boring” exposition takes up time within a story; thus, using a well-known piece of FiSci reduces 

that time commitment (Parodied in Figure 7.1). 

Because then they’d have to explain something that people already 
thought was one thing. They’d have to now take the time in the story to 
explain what’s the real reality. (CRE-12)

One of the things we hate as writers is exposition. We need to do it, 
obviously, to tell good stories, but we’re always trying to find a way to 
get around it...and hopefully protect it from being boring. So, yeah, if 
you have to sit down and explain in the middle of a kid’s fun thing about
dinosaurs, that this is how the dinosaurs really look, and we’ve been 
wrong for years in movies, that might drag the movie down. So I think 
the producers probably are like, “Just make it look like Jurassic Park”. 
(CRE-23)

CRE-22 also highlighted the purpose of familiar, and specifically more fantastic, FiSci as 

allowing an escape from the real world, which real science would not be able to provide. This 

harkens back to FiSci being perceived as an opportunity for pondering “What If?” (Chapter 

4.3.2).

144 This is the monkey from the movie Outbreak (Petersen, 1995), which notably is supposed to be an African 
species, but portrayed in the movie by a capuchin, which is native to Central and South America. However, the 
FiSci to which CON-14 is referring is the protagonists’ need to track down the monkey which first infected 
humans with the (fictional) Motaba virus, without which they wouldn’t be able to make a cure.
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Especially seeing the rise of all the Marvel films, the Star Wars films, I 
think when you set things not in this world, or in a slightly alternate 
world, I think you can tell stories with more hope…With Science Fiction
and Fantasy you have an escape. (CRE-22)

7.5 Summary
According to the participants interviewed, certain kinds of FiSci continue to be used due to four 

main factors, which I have labelled as Tradition, Incomplete Knowledge, Too Much Effort, and 

Superior Story. Tradition speaks to the impact and influence past representations have on those 

representations made in modern films/shows — both what creators themselves have used or 

have seen used in the past, and what they know audiences have become familiar with (and may 

even demand). Incomplete Knowledge speaks to a generally benign ignorance of the correct 

science, held primarily by creators, but occasionally consultants as well. Consultant knowledge 

may also be limited in terms of the content in the story itself. The only theme that consultants 

Figure 7.1

XKCD: Centrifugal Force

Note. From Centrifugal Force by Randall Munroe, 2006. (https://xkcd.com/123). CC BY-NC 2.5.

https://xkcd.com/123
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were more likely to mention than creators was Incomplete Knowledge. Too Much Effort speaks 

to feelings that “correcting” a piece of FiSci that audiences are familiar with requires more effort 

and time (including within the narrative) than creators are willing to expend — here, creators 

were significantly more likely to mention perpetuated FiSci being lazy or easier to use than 

consultants. Finally, Superior Story speaks to the recognition that in many cases, FiSci is 

perceived as being required to tell a higher quality story. 
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Chapter 8: The Wrap Party
After failing to kill a zombie by way of destroying the brain…

Frank: It worked in the movie!

Burt: Well, it ain’t working now, Frank!

Frank: You mean the movie lied?

The Return of the Living Dead (O’Bannon, 1985)

Depictions of fictional science in fictional Hollywood narratives aren’t going anywhere anytime 

soon. This is not inherently a bad thing. Without FiSci, most of my favourite TV series and films 

would not exist in any recognizable form. What is Star Trek without dilithium-powered warp 

cores and transporter accidents? What is the Stargate franchise without the eponymous wormhole-

generating spinning rings that make that oh-so-satisfying KAWOOSH sound? What is Monty 

Python and the Holy Grail (Gilliam & Jones, 1975) without a murderous white bunnyrabbit? I have 

used FiSci in my own fiction. I have assisted other creators in navigating the use of FiSci. And I 

have rolled my eyes as a not-technically-a-Death-Star sucked up a star and, in so doing, 

completely violated the astrophysical law of hydrostatic equilibrium. 

I recognize that in order to get the most out of FiSci, creators, consultants, and audiences 

(including science communicators) should understand how others perceive and consider the use 

of FiSci. Hence, I crafted this thesis. In this final chapter, I summarize the key findings of my 

research, comment on the validity, generalisability, and limitations of my results, and propose 

how it might be used by stakeholders both in and outside of Hollywood. I end with possible 

avenues future research may explore.

8.1 Key Findings and Contributions

8.1.1 Perceptions of FiSci
On one hand, scientific reality can limit storytelling choices. This includes both cases within a 

storyworld — like wanting a character to have superpowers that violate fundamental laws of 

nature as we know them — and during the production of said storyworld. A movie about an 

astronaut stranded on Mars cannot be filmed on Mars (yet), and thus the actor portraying that 

astronaut will fail to replicate a life in Mars’s lower gravity. On the other hand, scientific reality 

can expand storytelling choices. Not only do new discoveries and new technologies inspire new 

plots, a desire for scientific accuracy often forces creators to explore new ways to tell what might 

otherwise turn into a stereotypical or archetypical representation. This may explain why only a 

few of the creators I interviewed expressed a view that scientific accuracy and story quality are 
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opposing goals in fictional entertainment narratives. However, half of all participants made 

statements akin to the fact that telling an engaging story supersedes scientific accuracy. 

As Table 8.1 summarizes, FiSci is perceived in a few key ways. Primarily, both FiSci and 

science are perceived by creators and consultants as tools within Hollywood stories to support 

engaging storyworlds and the characters that live in them. This was especially highlighted by the 

nearly half of my participants who cited a narrative time crunch (e.g., needing to solve a crime in 

45 minutes of screen time) as a source for FiSci. Alternatively, FiSci was an opportunity for 

exploration and imagination (i.e., play), including use as metaphor or some other kind of narrative

symbol. FiSci as Symbol may be connected to the use of symbols in real science — helping 

people understand complex topics by way of a less accurate representation. FiSci, when not 

perceived as misinformation, may inspire otherwise uninterested audiences to investigate the 

science topics represented, and seek other pieces of science communication (Longnecker, in 

press). My research highlighted a distinction between play for play’s sake and play with purpose 

(i.e., to inspire/inform).

Related to FiSci as Play (but also discussed within the context of perpetuated FiSci; 

Chapter 7), there arose an interesting contrast between expressions that FiSci exists to provide an

escape from reality, and that FiSci inspires us to recreate fiction in reality (e.g., invent an all-

purpose handheld medical scanner like the tricorders in Star Trek). Of all places, this manifested 

in a recurring discussion of fictional science being likened to Santa Claus. While I would not go 

so far as to suggest a comparison between FiSci and Santa constitutes a key contribution to the 

field of Science Communication or future Hollywood depictions of science, it does highlight the

Table 8.1

Themes in Chapter 4: Hollywood Creator/Consultant Perceptions of FiSci (n = 46)

Section Theme Participants perceive FiSci as…

4.2 FiSci as Tool …a narrative tool used in support of a greater story. FiSci may be 
perceived as an explicit improvement to a more realistic 
representation of science, a necessary compromise where it isn’t 
feasible to feature real science, or a convenient alternative which 
allows less time/effort to be spent representing real science

4.3 FiSci as Play …an opportunity for creators to create scenarios beyond those 
found in the real world, including for the use of commentary (e.g., 
FiSci as a metaphor for societal ills)

4.3 FiSci as B.S. …as unrealistic “magic” which, at its worst, threatens to break an 
audience’s suspension of disbelief and/or take them out of the 
story
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importance of the role fictional science plays within fictional entertainment narratives. FiSci may 

indeed provide a source of childlike wonder, evoking not a desire to sneak out of one’s bedroom 

to catch a parent red-handed eating the cookies and milk left out, but a desire to engage with 

other science communication content and learn how FiSci connects to the real world’s 

alternatives.

Finally, negative perceptions of FiSci revolved primarily around those which ascribed a lack

of effort behind its implementation (including that the representation is creatively stale), and that 

it was too “ridiculous” within the context of a given storyworld. The latter of these was especially

crucial in decision-making factors when choosing to use FiSci. The significance of these 

perspectives to Science Communicators and Hollywood will be presented in Section 8.3.

8.1.2 When to use or avoid FiSci
Table 8.2 summarises the themes and subthemes I constructed to describe how creators and 

consultants decide to use FiSci in Hollywood narratives. As my participants primarily perceived 

FiSci as a narrative tool, FiSci may be considered inappropriate when it is judged an ill-wielded 

tool — due to harming the narrative engagement experience (Chapter 5.2), harming audience 

members in the real world through changing knowledge/behaviours/etc. (Chapter 6.2), or simply

through signifying the creators didn’t put in the work (Chapter 4.2.3; Chapter 7.3). FiSci as Tool 

explains how other factors (e.g., fun characters, dramatic emotional arcs) can compensate for the 

presence of FiSci, or how creators decide its presence is necessary for their creative vision (or the 

vision of those in a higher position of power) or due to production limitations. 

In contrast, FiSci is deemed acceptable when it was seen as producing a higher quality story

(because, e.g., real science is too complex or too slow), and especially in cases where it supports 

imagination and inspiration. This perspective is tied to inherently unrealistic genres like Science 

Fiction and Fantasy, where FiSci is — if not more abundant — frequently more obvious to non-

specialists in the audience. 

Indeed, participants highlighted how their perceptions and actions regarding the use of 

FiSci are influenced primarily by two kinds of genre: the genre of the story they’re telling (Science 

Fiction and Fantasy settings are more permissive; grounded storyworlds like those found in 

forensic procedurals and medical dramas are less permissive) and the genre of the science being 

represented. FiSci becomes more acceptable the further it gets from humanity both in terms of 

day-to-day life, and in time (e.g., teleportation technology is more acceptable in a story that takes 

place in 2400 than 2004), giving humanity time to catch up to hypothetical science. Participants 

mostly referenced permissions and restrictions in relation to the perceived quality of a story 

(Chapter 5.2) and possible real-world consequences (Chapter 6.2), rather than narrative elements 

(Chapter 5.1) or the production process (Chapter 6.1).
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The question of when or whether FiSci is acceptable was considered from both an 

ethical/moral stance, as well as one of visibility. In other words, FiSci might be unacceptable if it 

helps spread misinformation, or it might be unacceptable if audiences realise it’s there. While 

such perspectives may appear dichotomous (i.e., misinformation is only a concern if the FiSci 

isn’t recognizable as such), misinformation may still become incorporated into memory even 

when audiences know it’s fictional (especially upon repeated exposure; Fazio, 2020). These two

Table 8.2

Themes and Subthemes in Chapters 5 and 6: Factors Hollywood 
Creators/Consultants Consider When Choosing to Use FiSci (n = 46)

Section Theme/Subtheme Participant decisions on using FiSci are influenced by…

5.1 Genre

5.1.1 Genre of Story …what genre their narrative may be categorized as (e.g., SFF 
vs. grounded drama)

5.1.2 Genre of Science …how connected a piece of FiSci is to an average human’s day-
to-day life (e.g., tangibility, temporality)

5.2 Quality Story

5.2.1 Story Elements …what role the FiSci plays within the context of the story (e.g., 
as dialogue, as the inciting incident in a plot)

5.2.2 Intended Audience
Response

…how they want audiences to respond to the story being told 
(e.g., avoiding immersion breaks)

6.1 The Hollywood
Machine

6.1.1 A Creator’s Vision …personal standards for accuracy, moderated by their position 
within The Hollywood Machine, their expectations for what 
audiences want/expect from them, and their perception of the 
role of Hollywood as entertainer/educator

6.1.2 Limitations on
Production

…constraints imposed during the translation from script to 
screen (e.g., time constraints in both filming and the run-time 
of a story, the capabilities of an actor)

6.2 Real World
Consequences

6.2.1 Complaints vs. Praise …knowledge that audiences will critique FiSci in social circles, 
including online platforms

6.2.2 Misinformation vs.
Inspiration

…concerns that FiSci may affect audience attitudes, beliefs, 
and/or behaviours in either negative or positive ways
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stances are highlighted in the opinions expressed about health-related science topics. Such 

representations were considered the most important to get right — barring depictions that clearly

take place in an alternate world and/or far in the future — because 1) such FiSci may influence 

life-or-death decisions made by audiences, and 2) such FiSci may be more easily recognizable 

because audience members are more likely to have experience with these topics.  

While only present in four interviews (two creators, two consultants), my research 

highlights a form of misinformation in FiSci providing false hope to audiences. Depictions of 

relatively grounded realities (either explicitly modern or a few years in the future) with FiSci 

medical procedures or technology may overinflate expectations for what real science may be able 

to accomplish in the coming years. Compare this with the results of Nisbet et al. (2002), who 

found that adults who were more regular viewers of television held stronger beliefs toward what 

science can promise. Science consultants may work with Hollywood to raise awareness for certain

policies (e.g., tracking asteroids that could potentially impact Earth; Kirby, 2011), but FiSci 

relating to those policies may negatively influence what audiences — among which are both 

policymakers and voters who elect those policymakers — think governments should be funding 

and/or regulating.

A majority of participants referenced (explicitly or otherwise) the notions of suspension of 

disbelief and immersion breaks, and that FiSci should be avoided when it threatens to break that 

suspension or cause an immersion break. However, it is important to recognize that audiences 

can still derive pleasure in recognizing the difference between the real world and the storyworld, 

and in choosing to move in and out of the story (Fiske, 2010). As this thesis is concerned with 

creator and consultant perspectives, answering the questions of how audience responses actually 

align with my creator/consultant perceptions must be left to further research.

8.1.3 Why FiSci keeps going, and going, and going…
Of the constructed themes in Chapter 7, Tradition was the most-referenced explanation for 

perpetuated FiSci (Table 8.3). Within this theme, the most cited reason to keep using fictional 

science was the desire to cater to audience expectations. In addition to audience-related themes 

presented in Chapters 5 and 6 (Table 8.2), this highlights how creators and consultants are not 

just interested in telling the best story from their own point of view, but from the point of view 

of the people who consume the content they produce. Admittedly, there was a demonstration of 

a lack of concern regarding the experts in their audiences, but this may be a manifestation of my 

participants all working on film/TV made for mass audiences, within a studio system that values 

profit. Interviewing creators of smaller, independently-financed productions may have yielded 

different perspectives, such as a greater desire for novelty.
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Participant attitudes toward correcting perpetuated FiSci suggest that significant effort 

must be applied in order to get audiences to accept and go along with a more accurate alternative 

that they are less familiar with, instead of the FiSci they expect and/or want to see. In particular, 

my participants expressed that updating a piece of perpetuated FiSci might cause an immersion 

break because audiences are expecting a familiar or otherwise traditional representation. Again, 

due to the populations this thesis explores, future research would need to confirm whether or not

my participants’ perception of audiences is accurate, or if they are underestimating how willing 

audiences will be to non-traditional FiSci or more accurate representations of FiSci tropes. Also, 

audience expectation implies audience prior knowledge, and my participants noted that relying on

familiar FiSci reduces the need to spend time within the narrative explaining a novel 

representation, whether or not it’s more accurate. 

Table 8.3

Themes and Subthemes in Chapter 7: Why do Hollywood Creators/Consultants 
Believe FiSci is Perpetuated? (n = 46)

Section Theme/Subtheme Certain pieces of FiSci perpetuate in Hollywood because…

7.1 Tradition …they recognize what creators have used (and what audiences 
have seen) before

7.1.1 Inertia …there’s an inherent tendency to want to keep using a 
representation that gets the job done, instead of try something 
different

7.1.2 Common Mythology …a particular piece of FiSci has been used so much it’s evolved
into its own cultural entity native to the medium that serves as 
an easy reference point (i.e., a trope)

7.1.3 Audience
Expectations

…audiences are so accustomed to seeing it that they would 
react negatively if it were updated/replaced by real science

7.2 Incomplete
Knowledge

…creators (and their collaborating consultants) are unaware of 
what the real version of the science is. Consultants may also be 
unaware of the whole narrative they’re consulting on.

7.3 Too Much Effort …there are insufficient resources (time, interest, etc.) to find 
and incorporate a more accurate but equally engaging 
representation into the narrative. Audience lack of care can 
translate to creators.

7.4 Superior Story …a realistic representation is either worse for story quality or 
cannot work for the desired storyline, and creators hate adding 
exposition — correcting FiSci or otherwise
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As such, perpetuated FiSci exists as a tool for some creators, but may alternatively be a 

manifestation of a creator not wishing to exert the effort updating the FiSci, or merely not having

the time to successfully incorporate a non-traditional representation. An incomplete knowledge 

base may also be to blame. Creators are not expected to be experts in all the science topics they 

wish to feature in their stories, nor should they ever be. But when creators are only willing or able

to share so much with their consultants, said consultants may be unaware of all of the FiSci used 

in a particular project that they have the expertise to correct (or at least point out). In a world 

where certain franchises are so desperate to avoid spoilers leaking that they don’t even give their 

actors full scripts, and in a world where the fast-paced grind of television means scenes may be 

rewritten on-set, it is not unsurprising to realize some FiSci might continue to go unnoticed 

because no one knew it was there to begin with.

8.1.4 Creators vs. consultants
It might be thought that creators and consultants would have significantly different perspectives 

on FiSci in Hollywood, due to differences in their level of formal scientific education and their 

role within Hollywood (e.g., many consultants get into consulting to help Hollywood get the 

science right). Yet, my interview data demonstrate a similarity in attitudes and beliefs across my 

creator and consultants. One explanation for this may simply be that only those consultants 

whose perspectives generally align with creators will last in Hollywood; thus, the overall 

population of consultants may be collectively biased in their perspectives when compared to the 

greater population of science experts.

Despite general similarities, there were many minor differences in which thematic codes 

creators and consultants were more likely to address in their interviews. The most notable consist

of the following: 

 Consultants were more likely to ascribe neutral intent (e.g., narrative shortcuts) to 

convenient (Chapter 4) and/or perpetuated (Chapter 7) FiSci. Indeed, creators were far 

more likely to use the negative term “lazy/laziness” to describe why FiSci perpetuates. 

Perhaps creators felt more comfortable with criticizing their fellow creators, whereas 

consultants did not wish to use words that could come across as insulting members of 

Hollywood who were willing to invite them into the fold.

 On a related note, of all the themes in Chapter 7, Too Much Effort had the widest 

discrepancy between number of creators/consultants who referenced it. Consultants, 

it seems, prefer to ascribe perpetuated FiSci to Incomplete Knowledge, which may be 

interpreted as a kinder excuse.

 Consultants expressed more concern about audiences believing FiSci, whereas creators 

were more likely to expect them to be “smart enough to figure [it] out” (CRE-26). This 
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may be related to the Third Person Effect, which is greater when the “other” has a more 

significant difference in level of education (Corbu et al., 2020). However, consultants did 

not actually say that they personally could easily compartmentalize the FiSci they’re 

exposed to. Instead, they may be more concerned with the threats of science-related 

misinformation, given their science backgrounds.

 Consultants were more likely to express that FiSci was unacceptable when tangential or 

unrelated to the plot. Since it’s far easier to remove a piece of FiSci from a narrative when 

it is not integral to the plot (and potentially easier to fact-check), this may be a way that 

consultants felt more comfortable discussing the notion of effort.

 Consultants were more likely to discuss depictions of scientists, whereas creators were 

more likely to discuss characters in general. This is not particularly surprising, as 

consultants are, to paraphrase Dr. Norman Osborn in both Spider-Man (Raimi, 2002) and 

Spider-Man: No Way Home, something of a scientist themselves.

 Creators were more likely to justify FiSci by stating the intent of their content is for 

entertainment, not education. Again, this is not particularly surprising, as creators are more 

directly in charge of creating these projects. When experts (either consulting or non-

consulting) critique the fictionality of FiSci, creators may feel their work is being evaluated 

by a rubric they didn’t agree to. The sentiment may also arise from a knowledge base and 

expertise most science-oriented professionals lack — for any one project to make it 

through the Hollywood Machine, and be seen by audiences, is a “miracle” (CRE-17), 

irrespective of its scientific accuracy.  

 Creators were more likely to discuss the importance of tone (e.g., comedic vs. suspenseful) 

in the acceptability of FiSci. This may be due to creators being more directly involved in 

the crafting of the narrative’s story itself. Many consultants were only brought in for fact-

checking (or plausibility-checking) purposes, and primarily discussed elements of the plot 

(e.g., could X actually happen) or character (e.g., how a scientist would approach solving a 

problem).

 Creators were more likely to discuss the differences in the acceptability of FiSci based on 

specific scientific fields (e.g., Astronomy, Biology). This may have been influenced by one 

of the initial questions I asked creators, but not consultants, whether they had interest in 

any particular science topics — they may have been primed to interpret “kinds of science” 

in a later question in a similar vein. Alternatively, some consultants may have felt more 

comfortable sticking to their own area of expertise and not suggest other fields are more 

acceptable to misrepresent.

There was also a noticeable difference in perceptions of science itself, with consultants preferring

to describe it as a process of acquiring knowledge (e.g., the scientific method), and creators more 
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likely to describe it as a collection of knowledge (e.g., facts). This may have influenced their 

discussions of FiSci even after I provided them my working definition of it.

8.1.5 Connections to previous research into audience and consultant 
perspectives
As stated in my review of the literature (Chapters 1 and 2), much of the existing research relating 

to fictional representations of science — and to narrative more generally — is focused on the 

perspectives of audiences. My research, therefore, had the opportunity to uncover different 

perspectives held by those who are actively involved in the creation of fictional entertainment 

narratives, or at least confirm the similarity of creator perspectives with those of audiences. In 

fact, my interviews revealed themes that actually related to the production of Hollywood film/TV

which audiences generally don’t consider. This includes the primary perception of FiSci operating

as a tool, as well as actual production limitations — including Hollywood creative hierarchies.

My research matches the focus groups of A. Hall (2003),145 wherein plausibility was also the 

most frequently cited of her six conceptualizations of perceived realism. FiSci should be based on, or 

extrapolate from, a kernel of real science to maintain some connection between the storyworld 

and the real world. The proverbial strength of that tether depends on various contexts, such as 

the story’s genre, or how familiar an average audience member is going to be with the topic of 

science covered. The next most cited of Hall’s conceptualizations by my participants was internal 

narrative consistency. Inconsistency in particular may account for the limited discussion of how 

FiSci, when introduced as part of the plot, is seen as less acceptable when it appears late in the 

story. On the other hand, the unacceptability may be due to the perception of such a narrative 

beat as an example of poor writing quality (e.g., relying on FiSci as a Deus ex Machina146). 

An interesting manifestation of perceived plausibility arose in a single example provided by 

CRE-28. While they considered Wonder Woman’s ability to make a jet be both invisible to visible

light as well as RADAR (in Wonder Woman 1984), I consider the latter to be an extension of her 

FiSci superpower (and therefore realistic under Hall’s conceptualization of consistency). Audience 

members with sufficient knowledge in a certain science field may therefore not always be the 

ones who are more likely to perceive a piece of FiSci as unrealistic. Instead, their background 

knowledge can be used to justify FiSci within the context of certain storyworlds.

145 n = 47, recruited from a Midwestern university introductory communications class. A. Hall’s (2003) research 
focused on evaluating realism in fictional media in general, but participants were “invited to suggest films or
TV programs that they felt were particularly realistic or non-realistic” (p. 627).

146 narrative trope originating in Greek theatre wherein something — a god, the weather, a piece of technology,
etc. — that has absolutely no connection to a story’s characters and their actions drops in to save the day
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J. Green’s (2017)147 research on the aesthetics of unrealistic science produced a set of 

principles by which audiences evaluate whether a representation is acceptable. Many of these 

align with the themes and subthemes constructed from my own research, including under what 

circumstances unrealistic science/FiSci is more acceptable. For example, his focus groups are 

more accepting of unrealistic science when “it is perceived as a reasonable compromise given the 

constraints of a narrative form” and “it is congruent with a reader’s existing beliefs, attitudes, or 

values” (p. 109), which relate to FiSci as Compromise (Chapter 4.2.2) and The Limitations of 

Production (Chapter 6.1.2), and Audience Expectation (Chapter 7.1.3) and the importance of 

perceived plausibility in Intended Audience Response (Chapter 5.2.2), respectively. The only 

principle of Green’s that explicitly contradicted my results was that of Plot Centrality, where his 

focus groups expressed that “unrealistic science is (more) acceptable when it is peripheral to the 

plot” (p. 109). Green recognizes the concept of conventionality, which connects with the concept

of perpetuated FiSci and the role of FiSci tropes in narratives (Chapter 7), but he chooses not to 

include it in his framework due to it being “unclear” whether or not audiences perceive more 

conventional unrealistic science as more/less acceptable (p. 154).

J. Green (2017) also reports a novel finding that unrealistic science could be perceived as 

creators having a lack of respect for their audiences. In my own interviews, a few creators and 

consultants did express desires to respect their audiences by not using FiSci, at least in certain 

circumstances.

Respect the 0.5% [of the audience who] are going to catch that [FiSci]. 
(CON-16)

I think there’s times where you want to respect your audience enough to 
not do that stuff. (CRE-14)

While CON-9 highlighted the potential consequence that ignoring science professionals and 

specialists can “burn bridges,” concerns about these populations spotting FiSci were minimal due

to their relative lack of abundance in the general target audience. This is not to say that creators 

do not respect their audiences, merely that in the long list of challenges that come with producing

Hollywood content (Chapter 6.1.2), meeting a standard of accuracy that only 0.5% of the 

audience will be able to notice is often not a priority. 

Kirby’s (e.g., 2003; 2008; 2011) exploration of science and consultants in Hollywood is also

reflective of my research results, though much of his work focuses on film (cf. Kirby, 2013, 

which discusses the role of forensic science in crime procedurals). He recognises that science is 

“merely a creative tool for entertainment producers” (2011, p. 221) and that audience 

expectations and “cinematic constraints” direct a creator’s decision-making processes (p. 106). 

Both of our discussions relate back to the concept of plausibility, and audiences reacting 

147 n = 55, majority (87%) undergraduate or postgraduate students in the Canberra region, majority (85%) 
science background, 47% had been or were currently enrolled in at least one science communication course.
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negatively to depictions they believe are unrealistic. Approaching Hollywood science from the 

perspective of consultants, Kirby recognizes the hierarchy between consultants and creators, but 

not between different creators. His breakdown of different kinds of science representations 

relates to my subtheme The Genre of the Science (Chapter 5.1.2); however, Kirby focuses on 

audience familiarity with a topic (expert vs. public textbook science, and folk science148) instead of its 

relation to modern human life. In his book Lab Coats in Hollywood, Kirby briefly acknowledges 

consultant concerns about health-related FiSci being less appropriate due to possible negative 

real-world consequences.149 Such brevity is likely caused by Kirby’s focus on Science Fiction films

(e.g., Jurassic Park and Deep Impact). His lack of attention toward content like medical television 

series may also explain why his discussions of real world consequences are focused more on 

policy than on the more individualised choices my participants spoke to. 

Kirby (2011) presents Hollywood science through the lens of the consulting experience and

the desire for scientific accuracy, though he sees scientific accuracy in the context of fictional 

entertainment narratives as flexible. From my interviews, I instead propose that FiSci is always an

inaccurate representation of the real world, but its use, in turn, always makes a story a speculation

— a “What If?” scenario. It is the creators’ and consultants’ job to craft this speculation 

according to their own standards of accuracy, the limitations imposed on them by the medium 

and industry they work in, and what they want their audiences to walk away with after the 

experience. 

8.1.6 The creator perspective
In focusing on Hollywood creators, instead of the consulting experience or audience responses, I 

was able to explore the hierarchical nature of Hollywood and how that translates into 

manifestations of unwanted FiSci — or, in more rare cases amongst my participants, instances 

where lower-ranking creators were forced to justify their work with science kernels even if they 

found the premise entirely implausible. Creators were also able to reveal the sausage-making 

nature of Hollywood and how even when creators may initially set out with certain standards for 

their science, the production process and its limitations inevitably lead to taking narrative 

shortcuts (i.e., relying on FiSci tropes) or simplification. They also highlighted the importance of 

money and profit-making as influencing science standards. Still, most expressed that yes, 

Hollywood does bear some responsibility in representing science accurately — at least certain 

kinds of science within certain kinds of narratives. 

148 Kirby also recognizes unsettled science, which relates to Distance from Now.

149 “Only in the case of egregious errors that could impact the cultural meanings of science did they regret 
their inability to convince filmmakers to incorporate more accurate depictions, especially for films that could 
potentially impact public health depictions” (Kirby, 2011, p. 116).
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Creators also noted a peer pressure effect that realistic medical shows like ER had on 

increasing standards for accuracy on other content. Similar discussions were absent in the context

of Science Fiction, despite participants offering praise of The Martian in particular (CRE-16 also 

praised the showrunner of The Expanse for not “tak[ing] shortcuts”). This may be due to 

grounded narratives already starting with a narrower range of permitted representations of 

science, and Science Fiction being perceived as a larger playground, wherein they can choose to 

be super realistic or super fantastic.

My focus on creators also revealed an actor’s capabilities as a decision-making factor. While

those who spoke to this limitation did so mainly in terms of whether or not an actor was capable 

of delivering scientific jargon, or performing scientific/medical procedures accurately,150 in the 

case of dialogue the decision was often just to remove it, which does not necessarily create a 

moment of FiSci. It may, however, cause audiences to perceive a representation as FiSci (or more

unrealistic than it might otherwise be alongside a moment of exposition) because they now lack 

the scientific justification for what they’re seeing. 

Related to the traditional (or at least more common) conception of an actor, creators were 

the only ones to highlight FiSci in relation to stuntwork. In particular, CRE-28 noted that the 

abundant use of CGI in modern blockbusters has led to audiences losing the feeling that 

characters are actually in any semblance of danger — it doesn’t feel real enough. CRE-20’s 

experience of being taken out of a story due to CGI pairs with CON-7’s observation that 

audiences might recognize a moment which relies on CGI as unrealistic despite not necessarily 

being able to explain why, due to an unnatural relationship a character might have with gravity.

My creators’ abundant but brief mentions of seeing complaints from knowledgeable 

audience members suggest the threat of complaints has a limited influence on the use of FiSci. A 

random scientist or science communicator continually tweeting about what the latest Science 

Fiction movie gets wrong is unlikely to move the needle in terms of representation. Note that in 

J. Green’s (2017) study, participants self-reported engaging in discourse about unrealistic science 

“to increase the standard of scientific realism in narrative fiction” (p. 181). Contrast this with 

Kirby’s (2011) statement that studios “are sensitive to negative publicity coming from the 

scientific community” but “easily shrug off complaints…that are pedantic in nature” (p. 230). 

However, one important revelation from CRE-19 was that certain Hollywood entities might 

prefer not to acknowledge scientific reality when it relates to topics that might offend potential 

sources of revenue (e.g., climate change deniers, Longnecker’s [in press] skeptical audience 

members). This does not necessarily equate to the use of FiSci — in CRE-19’s case, they were 

merely prohibited from using certain dialogue — but it hints that choices about FiSci may be 

made when the complaints could arise from accurate representations, too.

150 For comparison, CON-17 told a story in which they learned that creators make this consideration.
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Given that this research was conducted in 2020, my interviews confirm that Hollywood 

creators are aware of the growing anti-science movement in the United States. A few even 

observed that these past few years have had an influence on Hollywood narratives. Indeed, the 

only participant who said that their concerns for FiSci decreased since the COVID-19 pandemic 

started was a consultant — because real world disinformation had become a greater threat.

In term of perpetuated FiSci, creators provided an understanding of Tradition that didn’t 

just focus on audience prior knowledge/expectations. FiSci might be used in homage to “film 

history” (CRE-18) or as an “inside joke” (CRE-2), which are made more for their fellow creators 

(or audiences who are sufficiently knowledgeable and appreciative of film history and inside 

jokes) than they are for general audiences. On a related note, CRE-15 pointed out that power 

structures within Hollywood, such as in TV writers’ rooms, may disincentivise lower-ranking 

creators from trying to make changes. Such creators may be discouraged by their superiors from 

pointing out perceived problems within a story (including FiSci) for which they are unable to 

offer a suitable solution — suitability being subjectively determined by the showrunner or, 

sometimes less subjectively, production limitations. This is distinct from, though not entirely 

unrelated to, CON-2’s proposal that stigmas associated with certain kinds of science like mental 

health might prevent writers from speaking up — a difference between being judged negatively in

a professional manner (CRE-15) and a personal one (CON-2). 

8.2 Research Boundaries

8.2.1 Limitations
The primary limitation of this research rests with participant recruitment and sampling. All 

participants had to opt in to this research, meaning that creators who may have had more 

indifferent views on the use of FiSci may have been less likely to participate. While participants 

did not go into their interview knowing that my research was focused on FiSci, and were only 

introduced to the term fictional science part-way through the interview, creators with more negative 

attitudes on adherence to scientific accuracy (perhaps someone who has been criticised by 

audiences for their use of FiSci) may have still perceived that my research — completed for a 

Science Communication dissertation — would judge them and/or their work. One potential 

creator responded to my recruitment email saying that most of their work didn’t feature enough 

science for their thoughts to be worthwhile; they did not respond to a subsequent email stating 

their perspective was still an important contribution. Thus, other candidates with similarly 

science-lite portfolios may have been less likely to participate. Most of the TV shows I 

purposefully selected for recruitment were based in some kind of science topic. 
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Ultimately, the population of creators I interviewed did not feature anyone who had not 

worked on at least one SciFi, medical, or forensic science film or television project. My data may 

therefore be skewed in the direction of creators who are more interested in representing science 

accurately. Another factor which may contribute to this bias is that over half of the creators who 

participated in my interviews said that they had taken at least one science course at university.

Creators’ schedules were also likely a limiting factor in my sample demographics. It was 

anticipated that the creators most well-known to mass audiences, behind the most popular 

movies and shows, would not be able or willing to participate in this research. While many of my 

participants did indeed have high-ranking positions on popular projects, and my sample is more 

representative of the overall Hollywood creator population (i.e., TV writers who haven’t been 

executive producers) than if it would be if I had more household names, there may be differences

in attitudes/etc. held by Hollywood “elites” that have not been incorporated into my data. 

Finally, I want to acknowledge that my interview guide evolved over the course of my data 

collection process (Braun & Clarke, 2013), and that rewording in later interviews — to improve 

clarity of question intention — may have produced different answers (Brinkmann & Kvale, 

2015). Priming may have occurred amongst creators by asking them about the past relationship 

with science and with consultants, and participants may not have fully adopted my definition of 

FiSci after providing it to them. Recognizing these limitations, I turn to a discussion of validity 

and generalisability of my research.

8.2.2 Validity and generalisability
This thesis and its research is positioned within a constructivist worldview, acknowledging 

multiple realities, as well as the role of a researcher to sculpt the data rather than uncover it 

(Chapter 3.1). Interviews provide co-constructed data, based on the relationship between a given 

interviewer and their interviewee (Brinkmann & Kvale, 2015), and the themes presented in the 

preceding chapters did not emerge from my data — they were actively constructed by me (Braun 

& Clarke, 2013). Another researcher with similar research aims, but in possession of a different 

set of past experiences and familiarity with science, science consulting, and Hollywood, may 

produce noticeably different data from the same creators/consultants I interviewed. Still another 

researcher, provided with my transcripts, may construct different themes. These hypothetical 

results are not inherently any less (or more) valid than mine. While some researchers might argue 

measures of validity or generalisability “hamper” qualitative research by being based in positivist 

worldviews (Brinkmann & Kvale, 2015, p. 281), it is worth discussing how my interview data, and

the themes constructed from that data, may be considered reflections of a truth beyond merely 

my own perspective.
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The majority of my themes, or subthemes within them, are consistent with previous 

research. The importance of perceived realism, for example, is highlighted by Kirby (2011). 

Audience judgments of acceptable unrealistic science in J. Green (2017) often reflect sentiments 

expressed by my creators and consultants. Indeed, he too noted a similar lack of discussions 

around character identification or parasocial relationships, suggesting that creators/consultants 

may also “conceptualise unrealistic science in terms of scientific knowledge and scientific 

phenomena rather than representations of scientists as people” (p. 73). 

Given the focus of my research on creators/consultants instead of consumers, the themes 

I have constructed do not have to generalize to the population as a whole. However, the 

sampling bias acknowledged above may mean that the results are not generalizable to all 

Hollywood creators (either all writers/directors, or all creator roles). Creators who work 

exclusively on, for example, half-hour sitcoms may have different perspectives that have gone 

unreported in this thesis. However, it may also be that it is only the relative frequency of each 

theme that changes, or that majority opinion shifts about a theme (e.g., FiSci is more acceptable 

when it’s central or tangential to a plot). 

It is worth considering whether this research can be generalized to accuracy of topics 

beyond science, such as history or law. Participants did not speak to historical accuracy in 

Hollywood (i.e., biopics of scientists or otherwise). Only one consultant spoke about their 

experience working on a period piece, and the desire to accurately represent what the scientific 

knowledge was at the time. One theme which may be represented differently in a historical 

context is the concern for real world consequences — especially that misinformation may cause 

physical harm. Ultimately, it may be more appropriate here to speak of transferability instead 

(Lincoln & Guba, 1985), where the “burden of transferring results is placed on the reader” for 

their specific circumstances (Braun & Clarke, 2013, p. 282).

While member checking has been acknowledged as one way to demonstrate validity (Braun

& Clarke, 2022), it was not conducted primarily due to the time commitment that would be 

imposed upon working professionals. However, comparisons to my constructed themes may be 

drawn by sourcing interviews of Hollywood creators and science consultants in external sources, 

such as in podcasts. For example, Dr. Neal Baer (who moved up the writer ranks [Table 6.1] on 

ER and became the showrunner for Law and Order: SVU) discussed the use of medical science 

during his appearance on the podcast Screaming Into the Hollywood Abyss (Evslin & Rutstein, 2021). 

André Bormanis, who began as a consultant on Star Trek: The Next Generation and is now a writer-

producer on The Orville, was a guest on an episode of Inglorious Treksperts (M. Altman & 

Docterman, 2020). The Orville’s showrunner, Seth MacFarlane, appeared as a guest on consultant 

Dr. Sean Carroll’s (2019) podcast, and spoke about how fictionalized representations of science 

(though without using the term fictional science or FiSci) provides opportunities for good 
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storytelling. And the Star Trek franchise’s current on-call consultant, Dr. Erin MacDonald, was a 

guest on Scriptnotes (August & Mazin, 2022). 

The notion of validity may also be considered as whether or not the data analysis may be 

relied upon by other researchers for their own investigations (Brinkmann & Kvale, 2015), and 

whether or not its results can successfully be used in a real-world context (Braun & Clarke, 2013).

In a pragmatic phronetic sense, research is valid when it “contribute[s] fruitfully to the public 

discussion about values and goals in a society” (Brinkmann & Kvale, 2015, p. 292). Pragmatic 

evaluations of qualitative research are focused on usefulness. As such, I should discuss how my 

research might be used both in the context of Hollywood and the field of Science 

Communication.

8.3 Implications for Hollywood and SciComm
At the end of their discussion on science in Hollywood, Kirby and Ockert (2021) identify areas 

for further research. Chapter 4 of this thesis answers, in part, their questions “How do 

scriptwriters approach science?” and “What role does science play in storytelling?” (p. 91). They 

highlight a “need for scholars to uncover exactly how, and why, filmmakers produce filmic 

images of science” (p. 91). Replacing “filmic images” with FiSci, this research explores the factors

creators consider when choosing to use FiSci, and why (Chapters 5 and 6). It also specifically 

addresses why some FiSci keeps being used even when experts/science communicators have 

identified it as false (Chapter 7). 

This research presents a preliminary guide to the current state of (at least some) Hollywood

creators’ and consultants’ minds in terms of when FiSci is acceptable to use, and when it is not. 

As such, it can be used by creators and consultants alike to consider how the other thinks, and 

possibly dispel preconceptions held by creators who have yet to work with a consultant, experts 

looking to become a consultant, or armchair critics in the audience on the lookout for FiSci in 

the content they watch.

CON-17 expressed during their interview that some Hollywood creators were reluctant to 

use a consultant because they would shoot down all FiSci and prevent the creator from telling a 

good story. It should be clear from this research that scientists who are actively working as 

consultants in Hollywood are generally aligned with creators in their views of FiSci. As such, this 

thesis can be used to assuage reluctant creators. Not all experts are here to nitpick the factuality 

of a story which never claims to be based on reality — many are readily accepting of FiSci when 

it is used in service of an engaging story. Meanwhile, consultants can apply knowledge of what 

creators value, and what limitations Hollywood imparts, to target their recommendations and 

increase the use of real science.
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Similarly, this research reveals to experts without consulting experience (whether or not 

they engage in science communication) that creators are not merely ignoring their consultants 

when FiSci ultimately ends up in their movies and shows. Creators may not value scientific 

accuracy in the same way as people who spend years or even decades in scientific endeavours, but

they do want their fictional stories to have enough realism to keep audiences engaged and 

generally do not want to impart misinformation that could have significant effects in the real 

world.151

Science communicators who wish to further explore the use of FiSci, and representations 

of science in fictional entertainment narratives more generally, benefit from the access this 

research has provided into creator perceptions, attitudes, and so on. Such knowledge may also be

incorporated into the lessons of both formal and informal educators which use the hook of pop 

culture to dive into and explain science concepts. Creating more media-savvy audiences — those 

that better understand not just what in a story is FiSci and what is real science, but why creators 

choose FiSci over real science — may in turn help audiences process future depictions of science 

in their fictional entertainment media. Articles merely fact-checking the scientific accuracy of 

Hollywood films and shows are unlikely to vanish any time soon, if ever, but perhaps this 

research may invite greater opportunity for creators to talk about the choices they made, the 

kernels of science they used, and why.

Hollywood FiSci must be used by science communicators and Hollywood creators alike in 

accordance with the fact that there is no universal “public” (Longnecker [in press] identifies 

interested/appreciative, uninterested, and sceptical audiences). In terms of the publics consuming 

Hollywood content, some may be invested in seeing science depicted accurately, or easily flow 

from seeing FiSci representations of science on screen to investigating its veracity. Some 

audiences may respond negatively to attempts to insert what they see as “unnecessary” scientific 

accuracy into content they merely want to turn their brains off to watch. Some simply do not care

one way or the other. In contrast, experts calling for an increase in Hollywood scientific accuracy 

will find that there are different kinds of creators who are more or less receptive to persuasive 

efforts.

With that in mind, I want to end this section by mentioning how simply having 

conversations with Hollywood creators about FiSci can provide them an opportunity to reflect 

on the subject more than they may have previously. Several of my participants spoke of how this 

interview was a positive experience for them:

151 Admittedly, some members of the Hollywood community have been known to peddle scientific mis- and 
dis-information (e.g., anti-vaccine messaging, promotion of pseudoscience-based services and products), but 
such actions are generally not associated with FiSci, specifically. That is, their use of mis/disinformation is 
external to fictional entertainment narratives.
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You asked me some really good questions that I never really would have 
thought about. I think that your project is really fascinating. (CON-18)

I never really thought this hard about the science we did. I just always 
felt…like I said [previously], you know, what we do is entertainment… 
We're not educating…You made me think about it harder than I ever 
did. (CRE-6)

I appreciate this conversation because it’s given me more to think about, 
like going forward as I encounter science in the things that I’m doing… 
If there’s no conversation about [accuracy], you can’t make appropriate 
changes so I think this is great. I’m going to try to be a responsible 
filmmaker going forward. (CRE-18)

Your questions were great. They kind of dug really deep…This was a 
tonne of fun. (CRE-20)

Except for when I’ve been on movies and actually done research, I’ve 
never actually thought of science from a storytelling standpoint. So this 
has been really fascinating…It’s going to stick with me, and now all the 
science in all these movies is gonna really ruin me as well, so thank you. 
(CRE-27)

In other words, conversations with creators about how, when, and why they use FiSci may lead 

to creators becoming more aware of their own (and Hollywood in general’s) perceptions and 

behaviours toward FiSci. And if they’re more aware, the use of FiSci may become more 

intentional, purposeful, and positively valued.

8.4 Directions for Further Research
The following lines of investigation are limited to Hollywood creators and consultants:

 While my research identifies several factors that creators and consultants consider when 

choosing to use FiSci, it cannot conclude which factors are more/less important than the 

others (Frequency does not necessarily imply value; Braun & Clarke, 2013). Story and 

science genre (Chapter 5.1) are recognized as moderating factors on the rest of the themes 

constructed for Chapters 5 and 6, but is story genre or science genre more important? 

Within a single genre, in what circumstances does the desire to tell a story that audiences 

are transported into outweigh concerns for the effects of misinformation? A mixed-

methods approach with quantitative ranking-style questions for different FiSci scenarios, 

paired with interview or qualitative survey data, could refine the relationships my themes 

have with one another.

 As noted above, further research should investigate the opinions of creators who work on 

projects that rely less on science for their storytelling (e.g., Sitcoms, RomComs) where 

science may still appear through perpetuating commonly held myths (e.g., jellyfish stings 

are best alleviated with urine) or represent the so-called “softer” sciences like psychology.
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 My creator participants are mostly comprised of television writers and directors. In 

addition to increasing representation from film writers/directors, further research could 

also seek out other types of creators that may be involved with representations of science 

in Hollywood, such as VFX or Foley artists, non-writing producers, actors, and 

development executives. Further research may also investigate whether there are significant

differences between different demographics of creators/consultants, between creators who

work within the studio system and those who work exclusively on independent 

productions, and established versus emerging creators (i.e., those writers and directors who

are trying to get their proverbial foot in the Hollywood door).

 An optional avenue for further research is a series of ethnographic case studies. In one 

scenario, the research might follow consultants through their consulting experiences — 

contrast what happens on projects that use their consultants very little (e.g., one meeting at 

the start of a project), to those that are more regularly involved but never get to visit the set

or assist with non-written representations of science, to those that do. In another scenario, 

follow the creators (e.g., a writers’ room) during their part of the creative process. Such 

research would present opportunities to explore how intentions for FiSci actually manifest 

as behaviours for FiSci, in ways that post-facto interviews cannot.

 Modern Hollywood has been criticised for an overreliance on pre-existing intellectual 

property (e.g., Symkus, 2017; Greig, 2020). Klein and Palmer (2016) note this is not a new 

phenomenon. It is not the place of this thesis to explore the validity of those arguments, 

but I acknowledge a perceived abundance of adaptations in Hollywood across a range of 

genres — both in terms of what kind of story is being adapted and what kind of format it 

originated as.152 However, it may be worthwhile for further research to explore the 

challenges of adaptation in terms of FiSci — if FiSci exists in the original text, to what 

extent should creators be allowed to change it, possibly making it more accurate or remove 

it entirely? How does the nature of adaptation, especially in the cases of franchises with 

large fanbases, alter the perspectives expressed in this thesis? How does the use of tropes 

or importance of Tradition change in comparison to original I.P. narratives, or when 

comparing, say, stories adapted from video games versus comic books?

Further research should also investigate how creators, consultants, and audiences respond to the 

perspectives expressed by prior research about each other. How do audiences react to creator 

expressions about when FiSci is more/less acceptable to use? How do creators/consultants react 

to audience discussions of when FiSci is acceptable? Creators and consultants are themselves 

152 Compare, for example, period piece Romance Bridgerton (Rhimes et al., 2020–2022) — based on a series of 
novels — to treasure hunting Action/Adventure Uncharted (Fleischer, 2022), based on a video game franchise.
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members of audiences (though, as a few of my medical consultants noted, they might not watch 

the kinds of shows they’d be asked to consult on), and it is therefore unwise to treat them as 

wholly distinct populations. It may also be useful to distinguish different types of audiences — 

notably professional critics from general audiences, casual consumers from die-hard fans, and 

scientists from science communicators from non-specialists.

8.5 Final Thoughts
After I started interacting with the world of Hollywood screenwriting back in 2019, I discovered 

a statistic that floats around the writer community: it’s harder to become a working writer in 

Hollywood than a professional (American) football player (e.g., August & Mazin, 2015). Granted,

there are more creators in Hollywood than just those working as film and television writers, and 

this “fact” may not itself be truly reflective of the comparative difficulties of either career goal 

(August & Mazin, 2015). But it highlights how a small number of decision-makers can shape our 

perception of reality. Whether it’s the social dynamics of high-schoolers, or the inevitability of 

artificial intelligence’s desire to destroy humanity, or the effectiveness of a blow to the back of 

the head in inducing hours-long unconsciousness with the only side effect being a bothersome 

headache, Hollywood cultivates representations of multiple realities (associated with different 

genres) that audiences can walk away from pondering how much like the real world those 

representations are. 

As highlighted in the quotes at the start of each chapter in this thesis, Hollywood is aware 

of its own tendency to misrepresent reality. These quotes also suggest that Hollywood is aware 

that its fictional representations actually can influence what audiences think might be possible. 

But none of this means that Hollywood, or fictional entertainment narratives more generally, is 

obligated to represent reality. The question of whether or not it is “acceptable” to fictionalize 

science was always going to come down to context — the kind of story you are looking to tell, 

the kind of science you are looking to represent (or misrepresent). My participants highlighted 

when it is more important to replicate reality, and when there is more freedom to play — to let 

FiSci aid in providing an escape from the real world and transporting audiences into a 

storyworld. At the very least, there was the recommendation that one should know what the 

science is before choosing to fictionalize it. 

It is a recommendation, among many others, which I am sure to take with me into 

whatever fantastic screenplay idea I come up with, next. 
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Avengers: Infinity War (2018)
Back to the Future (1985)
The Big Bang Theory (2007–2019)
Blade Runner (1982)
The Boys from Brazil (1978)
Bridgerton (2020–present)
A Bug’s Life (1998)
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Chernobyl (2019)
The China Syndrome (1979)
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The Core (2003)
CSI: Crime Scene Investigation (2000–2015)
Dawn of the Planet of the Apes (2014)
The Day After (1983)
The Day After Tomorrow (2004)
Deep Impact (1998)
Desperate Housewives (2004–2012)
Die Hard (1988)
District 9 (2009)
Doctor Who (1966–present)
Don’t Look Up (2021)
Donny Darko (2004)
ER (1994–2009)
E.T. the Extra-Terrestrial (1982)
The Eternals (2021)
Event Horizon (1997)
The Expanse (2015–2022)
Finding Nemo (2003)
The Flintstones (1960–1966)
The Fly (1958)
The Fly (1986)
Frau im Mond (1929)
Friends (1994–2004)
Frozen II (2019)
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G.I. Joe (2009; 2013)
The Good Doctor (2017–present)
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Grey’s Anatomy (2005–present)
Grimm (2011–2017)
Guardians of the Galaxy (2014)
The Hobbit: An Unexpected Journey (2012)
House (2004–2012)
I Am Legend (2007)
Ice Age (2002)
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Inception (2010)
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Interstellar (2014)
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iZombie (2015–2019)
James Bond film franchise (1962–2021)
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Limitless (2011)
Limitless (2015)
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Lucy (2014)
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The Martian (2015)
The Matrix (1999)
Me, Myself & Irene (2000)
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Men in Black (1997)
Merlin (2008–2012)
Miracle on 34th Street (1947; 1994)
Mission Impossible film franchise (1996–present)
Mission to Mars (2000)
Moonfall (2022)
Mystery Science Theater 3000 (1988–1999)
Numb3rs (2005–2010)
The Old Guard (2020)
Osmosis Jones (2001)
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Outland (1981)
Pandora (2019–2020)
Peacemaker (2022)
Plandemic: The Hidden Agenda Behind Covid-19 (2020)
Prometheus (2012)
The Return of the Living Dead (1985)
Rick and Morty (2013–present)
Rise of the Planet of the Apes (2011)
San Andreas (2015)
Scrubs (2001–2010)
The Simpsons (1989–present)
Solo: A Star Wars Story (2018)
The Sorcerer’s Apprentice (2010)
The Sound of Music (1965)
Spaceballs (1987)
Spider-Man (2002)
Spider-Man: No Way Home (2021)
Squid Game (2021)
Star Trek (1966–1969)
Star Trek (2009)
Star Trek IV: The Voyage Home (1984)
Star Trek: Discovery (2017–2022)
Star Trek: Enterprise (2001–2005)
Star Trek: The Next Generation (1987–1994)
Star Wars nonology (1977–2019)
Stargate SG-1 (1997–2007)
Sunshine (2007)
Superman IV: The Quest for Peace (1987)
Survivor (2000–present)
Terra Nova (2011)
Thor (2011)
Titanic (1997)
Top Gun: Maverick (2022)
Total Recall (1990)
A Trip to the Moon [Le Voyage dans la Lune] (1902)
Uncharted (2022)
The Undoing (2020)
Upload (2020–2022)
Utopia (2020)
Volcano (1997)
War for the Planet of the Apes (2017)
Waterworld (1995)
Wedding Crashers (2005)
Wonder Woman 1984 (2020)
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Appendix B: Interview Guides
Interview guide for   Creators  

Intro: Thank you for talking with me today. First, I’d like to remind you that this interview is 
being recorded so I can transcribe it and analyse the content of our conversation for my thesis. 
I’ll make every attempt to anonymize responses, and will not publish any content which might 
identify you unless you give explicit consent.

I’d like to open with a couple of questions about your career in film/tv
1. How long have you worked in the industry, and can you give me a particular highlight of 

your career?
2. What are the kinds of stories you like to tell?

Thanks. Now I’d like to talk about science and its use within the industry.
1. What comes to mind when you hear the word “science”?
2. Have you ever formally studied science?

a. Up to what level?
b. Are there any kinds of science you particularly enjoy learning about?

3. Does science ever appear in the scripts you (write/direct)?
a. (If “yes”) How?

i. Prompt: what are your sources for inspiration? (e.g. previous films, news 
stories…)

b. (If “no”) Is there any particular reason for that?
4. (If 3. “yes”) What is the process you go through when including science or scientific 

concepts in your work?
a. How does that change with the project’s particular setting or style?
b. (If works as both writer and director) How does that change as your role within a 

production changes?
5. Have you ever worked on a project that made use of a science consultant?

a. (If “yes”) Can you please tell me about the process and your personal experience?
b. (If “yes”, more than once) Was that a typical experience?
c. (If “no”) Is there a particular reason why you haven’t?

Thanks. Now I’d like to ask you some questions about fictional science that appears in fictional 
film and television projects.

6. What comes to mind when you hear the phrase “fictional science”?

For my PhD research I’m working to develop the concept of fictional science in fictional film 
and tv. I call it FiSci. These interviews I’m conducting are providing insight and feedback on 
FiSci from people in the industry.

In a minute, I’m going to ask you what examples of FiSci come to mind, but first I’ll define what 
I mean by the term. In this work, FiSci ranges from simple mis-stated facts to representations of 
scientific concepts that violate the known laws of nature. FiSci also includes science or 
technology that doesn’t exist now, but might be discovered or invented in the future.
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7. With those definitions in mind, what are some examples of FiSci that come to mind? 
They don’t have to be from your own work.

8. What are reasons for using FiSci?
a. Prompt: What about reasons that might be unintentional?

9. When you decide whether or not you will include or exclude a particular piece of FiSci in 
a project, what characteristics about the FiSci would you be thinking about?

a. Prompt: (if more than one) Which of those characteristics would take 
precedence?

i. Prompt: are there any characteristics which on their own wouldn’t be 
cause for exclusion, but in combination would suddenly become so?

b. Prompt: can you give me a specific example?
c. Follow up: When are you most or least willing to use a piece of FiSci in your 

project?
i. Prompt: Can you give me an example from one of your previous works 

where you either adapted or removed a piece of FiSci, and why?
ii. Follow up: How concerned are you about the use of certain kinds of 

FiSci?
10. Are different kinds of science more acceptable to fictionalise?

a. Prompt: can you give me a specific example from a movie or show you’ve seen?
b. [if only mentions science field e.g. physics/medicine/etc.] Is there anything 

besides the scientific field that might influence this decision?
11. How might a piece of FiSci’s use within a narrative, or how it’s presented within a 

narrative, affect your readiness to include it?
a. Prompt: can you give me a specific example?

12. What are reasons you think we continue to see FiSci on screen after it’s been identified as
inaccurate in older content?

If they have not already answered the following under previously asked questions:
 Can you describe any instances (specific or general cases) where you believe FiSci should 

be used instead of “factual” science?
 Are there any instances where you believe FiSci should be replaced with a factual 

equivalent? Can you give a specific example?

13. Is there anything else you’d like to say about science or fictional science in film or tv?

I’d like to thank you again. Your responses have provided valuable information that will help 
create what I hope will be a useful framework for use of FiSci in storytelling. Lastly, a bit of 
housekeeping.

14. Do you want to receive a summary of this conversation to ensure I accurately reflect your
views? 

15. Would you be interested in seeing a summary of the findings or the final reports?
16. Can you suggest any creator  or consultant colleagues who might be willing to contribute 

to this research? 
a. (if yes) Can I provide your name as reference?
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Interview Guide for   Consultants  

Intro: Thank you for talking with me today. First, I’ll remind you that this interview is being 
recorded so I can transcribe it after the fact and analyse the content of our conversation for my 
thesis. I’ll make every attempt to anonymize responses, and will not publish any content which 
might identify you unless you give explicit consent.

I’d like to open with a couple of questions about your time as a science consultant
1. When did you start consulting for the film/tv industry?
2. Why did you become a science consultant?
3. What are the kinds of stories you consult on?

Thanks. Now I’d like to talk about science and its use within the industry.
1. What comes to mind when you hear the word “science”?
2. What is your area of scientific expertise?

a. What other areas of science do you enjoy learning about?
3. What is a film or television project that you consulted on? 

a. What was the process you went through when consulting on this project? What 
was your personal experience?

i. Prompt: What kinds of science appeared in XX? How abundant was the 
science?

b. Was that a typical experience for you?
i. Does your consultation change, based on a project’s setting or style? 

How? 
ii. Prompt: Can you elaborate on that?

4. How often does your consultation require you to offer information about science outside 
your area of expertise?

a. How do you go about compiling this information?

Thanks. Now I’d like to ask you some questions about fictional science that appears in fictional 
film and television projects.

5. What comes to mind when you hear the phrase “fictional science”?

For my PhD research I’m working to develop the concept of fictional science in fictional film 
and tv. I call it FiSci. These interviews are providing insights and feedback from creators as well 
as consultants like you.

In a minute, I’m going to ask you what examples of FiSci come to mind, but first I’ll define what 
I mean by the term. In this work, FiSci ranges from simple mis-stated facts to representations of 
scientific concepts that violate the known laws of nature. FiSci also includes science or 
technology that doesn’t exist now, but might be discovered or invented in the future.

6. With those definitions in mind, what are some examples of FiSci that come to mind? 
They don’t have to be from a project you consulted on.

7. What are reasons for using FiSci?
a. Prompt: What about reasons that might be unintentional?
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8. When deciding whether or not you should suggest inclusion or exclusion of a particular 
piece of FiSci in a project you’re consulting on, what characteristics about the FiSci would
you be thinking about?

a. Prompt: (if more than one) Which of those characteristics would take 
precedence?

i. Prompt: are there any characteristics which on their own wouldn’t be 
cause for exclusion, but in combination would suddenly become so?

b. Prompt: can you give me a specific example?
c. Follow up: When are you most or least likely to suggest a creator not use a piece 

of FiSci in a project?
i. Prompt: Can you give an example from one of your consultations where 

the creators adapted or removed a piece of FiSci, and why?
ii. Prompt: Can you give an example from one of your consultations where 

the creators ignored your suggestion about adapting or removing a piece 
of FiSci. Why do you think that happened?

iii. Follow up: How concerned are you about the use of certain kinds of 
FiSci?

9. Are different kinds of science more acceptable to fictionalise?
a. Prompt: can you give a specific example?
b. [if only mentions science field e.g. physics/medicine/etc.] is there anything 

besides the scientific field that might influence this decision?
10. How might a piece of FiSci’s use within a narrative, or how it’s presented within a 

narrative, affect your willingness to let a creator include it?
a. Prompt: can you give a specific example?

11. What are reasons you think we continue to see FiSci on screen after it’s been identified as
inaccurate in older content?

If they have not already answered the following under previously asked questions:
 Can you describe any instances (specific or general cases) where you believe FiSci should 

be used instead of “factual” science?
 Are there any instances where you believe FiSci should be replaced with a factual 

equivalent? Can you give a specific example?

12. Is there anything else you’d like to say about science or fictional science in film or tv?

I’d like to thank you again. Your responses have provided valuable information that will help 
create what I hope will be a useful framework for use of FiSci in storytelling. Lastly, a bit of 
housekeeping:

1. Do you want to receive a summary of this conversation to ensure I accurately reflect your
views? 

2. Would you be interested in seeing a summary of the findings or the final reports?
3. Can you suggest any creator  or consultant colleagues who might be willing to contribute 

to this research? 
a. (if yes) Can I provide your name as reference?
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Appendix C: Ethics Approval
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Appendix D: Recruitment Email Samples
Creators:

Dear [agent/manager name],

I’m emailing to invite your client, [creator name], to participate in a brief interview that would 
contribute to PhD research exploring the use of science in fictional film and television.

My name is Jessica Davis and I’m a PhD candidate at the University of Otago in New 
Zealand—a nation known for its importance to the international film and television 
community. I’ve also been a freelance science scriptwriter for the past several years. 

My PhD research investigates the many ways that creators in the US film/tv industry choose 
to represent science in their narratives, and why they choose the representations that they 
do.  [ if filmography features science-fiction: [client’s name]’s experience working on 
[movie/show] would provide some great insight and would contribute highly to my 
dissertation. ]  

[if filmography features medical/forensic: [client’s name]’s experience working on 
[movie/show] would be an important contribution, as such shows provide representations 
of scientific topics like [biology/chemistry/medicine], and I very much want to include 
voices and visions of those who create that kind of content.]

[if movie/show doesn’t appear to feature STEM: While the projects [client’s name] works 
on may not appear at first glance to contain much science, science is a part of everyday 
life and shows up in places you least expect. It’s also important for my research to explore
the voices and visions of those creators who might not think their views on science 
matter.]

I ask that you will consider reaching out to your client, or forwarding them this message. I’m 
looking to complete all my interviews by early 2021; however, I know time is precious and 
any interview would be scheduled around their availability, conducted via videoconference  
(e.g. Zoom).

Thank you so much for your time. I look forward to hearing from you!

Best Regards,
Jessica Davis,
PhD Candidate
Centre for Science Communication
University of Otago

PS: If you have any questions or would like more detail, I would be happy to chat at your 
convenience. Feel free to contact me at jessica.davis@postgrad.otago.ac.nz  , or my research co-  
supervisor Gianna Savoie—the Director of Filmmaking at the University of Otago’s Centre for 
Science Communication—at   gianna.savoie@otago.ac.nz  . This research has been approved through
the University of Otago ethics process (REF# D20/298).

I acquired your name from [client]’s IMDbPro webpage. My apologies if I have gotten their 
representation wrong.

mailto:gianna.savoie@otago.ac.nz
mailto:jessica.davis@postgrad.otago.ac.nz


248

Consultants:

Dear [name],

My name is Jessica Davis and I’m a PhD candidate at the University of Otago down in New 
Zealand. While my background is originally in astrophysics, I’ve been a freelance science 
writer for the past several years. I also currently serve as the science consultant on the CW’s
series Pandora. 

I’m emailing to invite you to participate in a brief interview that would contribute to my PhD 
research exploring the use of science in fictional film and television.

My research investigates how scientific experts consult for the US film/tv industry. In 
particular, I seek to explore the consultation process and consultant perspectives on the 
different representations of science that are incorporated into fictional narratives. 

Your experience consulting on [movie/show] would provide some great insights and would 
contribute highly to my dissertation.   

I know time is precious and any interview would be scheduled around your availability, 
conducted via videoconference (e.g. Zoom). Please do let me know if you’re interested.

Thank you so much for your time. I look forward to hearing from you!

Best Regards,
Jessica Davis
PhD Candidate
Centre for Science Communication
University of Otago

PS: If you have any questions or would like more detail, feel free to contact me at 
jessica.davis@postgrad.otago.ac.nz  ,   or my research co-supervisor Gianna Savoie—the Director of   
Filmmaking at the University of Otago’s Centre for Science Communication—at 
gianna.savoie@otago.ac.nz. This research has been approved through the University of Otago 
ethics process (TBD REF #).

mailto:gianna.savoie@otago.ac.nz
mailto:jessica.davis@postgrad.otago.ac.nz


249

Appendix E: Information Sheet and Consent Form
1 Oct 2020

INTERVIEWING HOLLYWOOD CREATORS AND SCIENCE CONSULTANTS
ABOUT REPRESENTATIONS OF SCIENCE IN FICTIONAL FILM &

TELEVISION 

INFORMATION  SHEET  FOR  PARTICIPANTS

Thank you for considering participation in this project. The following information is available to help 
you decide whether or not to participate.  If you decide to participate, we thank you.  If you decide not
to take part there will be no disadvantage to you and we thank you for considering our request.  

What is the Aim of the Project?

This project seeks to explore the beliefs and attitudes toward representations of science in popular 
fictional film and television, specifically those held by creators within the US film/tv industry (often 
referred to as “Hollywood”) and experts in scientific fields who consult on such projects. It will also 
investigate the process by which creators and consultants work both collaboratively and individually 
to decide what kinds of science are incorporated into a project.  

This project is being undertaken as part of the requirements for Jessica Davis’s PhD research in 
Science Communication.

Who is being asked to participate?

Participants who fall into the ‘Creator’ category have either directed/written/produced at least one 
fictional feature film which received a wide theatrical release prior to the date of their interview, OR 
directed/written/produced at least one episode of a fictional television series which aired on network 
television or basic cable by the same date. Creators who have exclusively contributed to content that 
has had limited theatrical/festival runs, and/or has been released via VSOD (e.g., Amazon Prime, 
Netflix) or premium cable (e.g., HBO) are welcome to express interest in participation.

Participants who fall into the ‘Consultant’ category must have served as science consultant (volunteer
or paid position, screen credit not required) on at least one fictional feature film which received a wide
theatrical release prior to the date of their interview, OR at least one episode of a fictional television 
series which aired on network television or basic cable.

What will you be asked to do?

Should you agree to take part in this project, you will be asked to sit for an interview using an online 
telecommunication program (e.g., Zoom or Skype). The length of time will depend on the depth of the
answers you provide, but the interview is estimated to take roughly 60 minutes.
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We will ask your permission to record the interview so that a transcript can be compiled after the 
interview is completed. This will ensure an accurate record of your comments and also allow for a 
more natural conversation without contemporaneous note-taking.

After the transcription process has been completed, a summary of the interview will be made available
to you to ensure your thoughts and words have been correctly recorded.

You may decide to withdraw from the project at any time without any disadvantage to yourself.

What Data or Information will be collected and what use will be made of it?

Interview questions will collect information relating to your personal opinions and experiences about 
science, the film/tv production process, and the content in films/shows which have already been 
released to public audiences. The transcript of the interview will not identify you by name; however, 
depending on how you choose to respond to certain questions, some information may be able to 
identify you. Identifiable material will only be used in the research reports with your express 
permission. All transcripts will be stored for up to five years on a secure university database, and only 
the PhD candidate (Jessica Davis) and her supervisors (Nancy Longnecker, Gianna Savoie) will have 
access to them. Interview recordings will be destroyed at the completion of the research.

Sections of your transcript may appear in the PhD candidate’s thesis to exemplify a particular point of 
view which is important within the scope of the research. This thesis may be made publicly available 
from the University of Otago Library (Dunedin, New Zealand). In addition, some of the data you 
provide may be included in manuscript(s) submitted to academic journals or presentations at academic
conference(s). 

We reiterate that no content that could identify you will be published without your explicit written 
consent.

All participants may request a copy of the results of this research at any time; this copy will be 
provided after the thesis has been submitted (currently scheduled for 1 Feb 2022).

What if you have any questions?

If you have any questions about this project, now or in the future, feel free to contact one of the 
following:
Jessica Davis Prof. Nancy Longnecker
PhD candidate, Science Communication Centre for Science Communication
University of Otago University of Otago
jessica.davis@postgrad.otago.ac.nz nancy.longnecker@otago.ac.nz

Dr. Gianna Savoie
Director of Filmmaking, Centre for Science Communication
University of Otago
gianna.savoie@otago.ac.nz

This study has been approved by the Centre for Science Communication. However, if you have any 
concerns about the ethical conduct of the research you may contact the University of Otago Human 
Ethics Committee through the Human Ethics Committee Administrator (ph +64 3479 8256 or email 
gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and investigated and you 
will be informed of the outcome.

mailto:gary.witte@otago.ac.nz)
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INTERVIEWING HOLLYWOOD CREATORS AND SCIENCE CONSULTANTS
ABOUT REPRESENTATIONS OF SCIENCE IN FICTIONAL FILM &

TELEVISION 

Questions regarding this research project have been answered to my satisfaction.  I understand that I 
am free to request further information at any stage.

I know that:

1. My participation in the project is entirely voluntary;

2. I am free to withdraw from the project before its completion, with no disadvantage to myself;

3. Personal identifying information [audio-visual and audio backup recording] will be destroyed at
the  conclusion  of  the  project  but  any  raw  data  on  which  the  results  of  the  project  depend
[anonymised transcript] will be retained in secure storage for at least five years;

4. I need not provide any details I am not comfortable sharing;

5. I will  be provided a summary of the interview so that  I have the opportunity to confirm the
researcher has correctly recorded my statements. 

6. The results of the project may be published and will be publicly available from the University of
Otago  Library  (Dunedin,  New  Zealand)  but  every  attempt  will  be  made  to  preserve  my
anonymity.

7. I must be asked for explicit written consent regarding the use (e.g.  in thesis or other research
publication) of specific content from my interview if the material could identify me.  

I agree to take part in this project.

............................................................................. ...............................
      (Signature of participant) (Date)

.............................................................................
      (Printed Name)
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