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How can fiction increase
students’ understanding
of science?

“The division between literary studies and STEM is such that they may as well
be two different star systems,” says Dr Rhona Trauvitch, a Teaching Professor
of English at Florida International University in the US. Yet she believes that
connections between these fields can hugely benefit all learners, which is why

she is using analogies from fiction to help illustrate concepts in science.
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hat do the Muppets
have to do with
quantum physics?
More than meets
the eye, according to Dr Rhona
Trauvitch, founding director of the
Science & Fiction Lab at Florida
International University (FIU). She
is encouraging STEM educators to
use analogies from fiction to explain
concepts in science, and her favourite
example is how the Muppets can
be used to illuminate quantum
superposition.

This counterintuitive physics
phenomenon describes the
condition of a quantum particle that
is simultaneously in incompatible
states. A rather perplexing concept
for students to wrap their heads
around! But the shape of this concept
manifests in the Muppets, and
Rhona believes students might have
a much easier time conceptualising
the phenomenon once they add the
perspective of fiction into the mix.

We all know that the Muppets are
fictional TV characters. Despite this,
they also exist in the non-fictional real
world - they are interviewed on talk
shows, appear at award ceremonies,
author magazine articles and host their
own Instagram accounts. Which means
that, analogous to quantum particles,
the Muppets are in a superposition of
states — in this case, simultaneously
fictional and not fictional.

The importance of analogies
“According to Douglas Hofstadter and

Emmanuel Sander, whenever we come
across something new, we automatically
compare it to something we already
know that is similar in some way,” says
Rhona. “In other words, we approach
new ideas by making analogies.” This
allows us to make sense of the new
information by relating it to ideas we
already understand. As such, analogies
are a powerful pedagogical tool for
explaining new concepts to students.

Using analogies from fiction
to explain science

The challenge with finding science
analogies is that certain science
phenomena are so complex that

we have nothing to compare them

to. “By definition, a concept that is
counterintuitive cannot be linked to
anything we would recognise from

our embodied experience of the world”
[2], writes Rhona in her book,

Fi-Sci: Avatars of Science in Fiction. She
elaborates, “Objects in our everyday
observed reality do not behave like
quantum particles, so it is difficult to
come up with something that is like
superposition. Instead, we may need to
consider objects that are not bound by
reality and ideas that do not correspond
to our embodied experiences.” Which
is why Rhona turns to fiction.

We can find analogies for complex
science phenomena in the realm

of fiction because the very nature

of fiction asks us to imagine the
non-actual and even the impossible.
“When we experience fiction - in

a book, movie or video game - we
shed the assumptions we make when
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encountering non-fiction narratives and
accept the fantastical or counterintuitive
ideas presented,” explains Rhona. “We add
these accepted ideas to our mental repertoire
of concepts, which now includes notions that
may indeed be comparable to complex or
counterintuitive science.”

How fi-sci differs from sci-fi
Rhona calls the process of identifying a
phenomenon in fiction that is analogous to a
phenomenon in science ‘fiction-to-science
(fi-sci) pattern mapping’. A key aspect of fi-
sciis that it does not depend on fiction that
features science, such as science fiction (sci-
fi). “Fi-sci describes a different relationship
between fiction and science,” says Rhona.
“Its analogies may be located in fiction that
has no obvious connection to science.”

While sci-fi contains literal manifestations
of science phenomena (e.g., a plot about
time travel), fi-sci searches for figurative
manifestations of the phenomena. The

aim of fi-sci is not to find the science itself
within the fiction, but to find “the pattern
of the science phenomenon... mirrored in
some aspect of the fictive discourse” [4],
writes Rhona. “Manifestations can arise in a
narrative’s structure or plot; in the reading or
viewing experience; in the story’s setup; via

literary devices” [33].

For example, the film Interstellar does

not provide an analogy for wormholes

and spacetime curvature — these are
literally manifested in the plot. Instead,
Rhona searches fiction for figurative
manifestations — avatars of the science

in the fiction. “Both a wormhole and the
metalepsis [a jump across narrative levels]

in Julio Cortazar’s story “Continuidad de los

parques” [“Continuity of Parks”] connect
two entities that effectively should not be
able to meet,” she writes. “It is not that a
character in “Continuidad de los parques”
enters a wormhole; the story has nothing to
do with literal spacetime curvature. Rather, a
character therein experiences a process that
is like what happens when spacetime curves:
The character intersects with something
(another character) that intuitively should
be in a different reality — in other words, out

of reach” [32-33].

The benefits of interdisciplinary
learning

Rhona teaches a course called ‘Quantum
Narratology and Other Curiosities:
Intersections of Science and Storytelling’
to students at FIU, where she introduces
the concept of fi-sci pattern mapping and
tasks students with developing their own
fi-sci analogies. “This is an elective course
taken by students from various degree
programmes, including STEM, humanities
and social sciences, which means the already
interdisciplinary course is given an extra
boost by the perspectives of students with
experience across different disciplines,” she
explains.

Fi-sci does not only show STEM students
a novel way to view and communicate

the science they’re learning - the
interdisciplinary thinking it promotes is
equally important for everyone. “Whether
studying humanities or STEM, students who
map fi-sci analogies gain cross-disciplinary
proficiency and the ability to convey
complex processes to a non-specialist
audience,” says Rhona. “Recognising the
pattern of a science phenomenon in a field
as far removed as literature encourages

creativity, critical thinking and a more holistic
understanding of both science and fiction.”

Further examples of fi-sci
analogies

Another of Rhona’s favourite analogies was
created by one of her students, a philosophy
major, who noticed the similarities between
dark matter and aspects of Jacob’s Room

by Virginia Woolf. Readers never directly
observe Jacob, they only know about him
from descriptions given by other characters.
Analogously, scientists have never directly
observed dark matter, they only know about
it from the way it impacts its surroundings.

80 Days is an interactive video game in
which players choose their own route
through the game, thereby impacting the
story’s plot and narrative outcomes. This
compares with the scientific process of
genetic engineering, in which scientists
reorganise genes to produce a different
outcome in an organism. “Choose-
your-own adventure stories and genetic
engineering both involve the rearrangement
of elemental units, highlighting the concept
of permutative agency,” explains Rhona.

Finding such connections between science
and fiction can, Rhona believes, help enhance
the learning of students from all disciplines.
“One measure of success after university is a
graduate’s ability to translate knowledge and
competencies gained in school to the world
beyond academia,” she says. “Yet prevailing
structures of higher education are not
necessarily conducive to this. The fi-sci project
aims to break down disciplinary silos and better
equip students for the world beyond the
campus, using the instrument of fictionality.”



Testing the impact of fi-sci

aving developed her fi-sci

pattern mapping framework,

Rhona is now leading a

research project to explore
the effectiveness of fi-sci as a teaching
method, along with her colleagues Dr
Tiberio Garza, Dr Bryan Dewsbury and
Nicole Chlebek. FIU faculty participating
in the project were paired across
disciplines, each duo comprising one
member who teaches fiction (including
faculty in English, philosophy, history and
law) and one who teaches STEM.

In each pair, the faculty shared the
curricula of the courses they teach then
looked for topics that are analogous across
the disciplines. “The magic happened in
these conversations,” enthuses Rhona.
“As one person described a topic, the
other thought about the topics they teach
and considered whether they might have
a similar form. These discussions always
led to a moment when something clicked
- the sign of an elegant interdisciplinary
analogy.”

The pair then developed lesson plans
for a ‘jigsaw module’ that linked their

specialisations by way of fi-sci analogies.

We hypothesise that
[fi-sci will lead to]
improvement in terms
of interdisciplinary
perspective,

critical thinking

and subject matter
communication.

——

The first lesson introduces students to the
analogy while the second shows them how
it was generated through the fi-sci pattern
mapping process.

Evaluating the effects of fi-sci
on student learning

Rhona and her colleagues will now assess
the impact of the fi-sci jigsaw modules by
testing control and experimental groups of
students before and after they take part

in the fi-sci intervention. To do so, the

participating faculty will begin by teaching
a topic to all their students (without

using fi-sci analogies). Students will then
complete an assignment to introduce that
topic to a friend who is not studying the
course and to a fifth grader, and to make
an analogy between any concept in STEM
and any concept in fiction.

All students will then participate in a lesson
giving an overview of analogies as thinking
and learning tools. The experimental group
of students will then participate in the two
fi-sci pattern mapping lessons, learning
the fi-sci analogy that links the topic

they learnt in the initial lesson to a topic
taught in their professor’s partner’s course,
followed by learning how the analogy was
generated. All students will then complete
the same assignment again but in reverse
order, making an analogy between any
concept in STEM and any concept in
fiction, then explaining the same topic to a
friend who is not studying the course and

to a fifth grader.

“We will evaluate whether learning
about the power of analogies leads both
groups to perform better in the second
assignment and whether learning about
fi-sci analogies and pattern mapping in
particular increases the improvement

of the experimental group,” explains
Rhona. “We hypothesise that the
experimental group’s improvement will
surpass the control group’s improvement
in terms of interdisciplinary perspective,
critical thinking and subject matter
communication.”

The jigsaw module library

The jigsaw modules developed during this
project will be collated in a digital library
for any FIU faculty to use and adapt for
their own courses. “In the future, we plan
to expand access to the library so the
teaching materials are freely available

to staff and students at any university,”
says Rhona. “Any educator would be able
to browse the digital catalogue to find

a module built around an analogy that
involves a topic they’re teaching, then
they could use it in their own course, while
adapting it to match their curriculum.”



Advice for educators

Common challenges for implementing
fi-sci teaching

“The biggest hurdle | face when introducing the concept

of fi-sci analogies is the confusion between the literal and
the figurative,” says Rhona. “Initially, students come up
with cases of fiction that feature science, such as genetic
engineering or time dilation.” But these include the science
itself, rather than narrative elements or manoeuvres that are
analogous to the science concepts. The difference between
literal and figurative manifestations of science within fiction
isa key message to convey to your students.

One common challenge educators encounter when trying
to incorporate fiction analogies in their STEM classes is
simply a lack of time to fit fi-sci into an already-packed
curriculum. “You might find it difficult to set aside time to
show your students how a concept they have just covered is
analogous to a concept in a different field,” says Rhona, who
has three suggestions for how to overcome this. “If possible,
you could shorten other lessons to create room for a fi-sci
intervention. You could adopt a more condensed version

of the fi-sci jigsaw model. Or you could move some of the
instructional material online so it takes up less class time.”

While many students enjoy learning about how the subject
they are studying manifests in a completely different
discipline, another challenge you might face is students who

do not see the value in making interdisciplinary connections.
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“Some STEM students may not recognise the relevance

of fiction and will make comments like ‘I didn’t take a
science course to read and discuss literature’,” says Rhona.
If you encounter this, Rhona recommends emphasising
the benefits of interdisciplinary fluency and demonstrating
how a fi-sci approach can help students communicate their

expertise to a non-specialist audience.

The benefits of fi-sci teaching and
learning

“Through fi-sci pattern mapping, students gain exposure
to concepts and methods they would have otherwise not
encountered in the typical compartmentalised university
structure,” says Rhona. “In doing so, they see their own
subject in a new light, observe how it intersects with other
fields and use it to increase their understanding of other
subjects. This enables them to discover novel applications
for their skills, which can translate into innovative job
opportunities.”

And it is not only students who benefit from fi-sci teaching.
“The process of developing fi-sci analogies has been greatly
beneficial to the participating faculty,” says Rhona. “Several
have told us how much they’ve enjoyed working with
colleagues in other disciplines who they may never have met
were it not for the fi-sci initiative.” Several faculty have also
commented on the excitement of including such a creative
approach in their classes.
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“My background is in fiction, so | prefer to begin on the
science side,” says Rhona. “This way, when | look for an
analogous concept, | have a larger knowledge base to
draw from. But one can navigate the steps of the fi-sci
pattern mapping process in any order.”

Here’s how Rhona outlines the procedure in her book

[25-26]:

We start by establishing an expression that represents the oCIENC,

science phenomenon’s pattern, for instance, Qw
73
A icle] is simul by {i d 5”
[quantum partic e] Is simultaneously {ln state p} an AT/

not {in state p}. Fromio™
This science (S) expression includes details specific to
physics. | have placed the science terms in brackets
because these are the terms we will attempt to substitute
with their analogues in another domain.

We refine the S expression into a generalised version that
represents just the phenomenon’s shape, without the
particulars of science. The template, or T expression, is

a distillation of the S expression, the idea being that by
working with a neutral iteration of the pattern we may
more readily recognise its manifestation in fiction. To

arrive at this T expression, we replace the science terms . . .
P ’ P The fi-sci pattern mapping flowchart

in the brackets with ones that are discipline-neutral, .
. Rhona has also developed a flowchart if you prefer to use a

but we do not alter the words outside the brackets so . .

. . , graphic method to develop your fi-sci analogy (see next page).

as to preserve the relationships among the pattern’s . .
Follow these steps in any order you like to populate the flowchart

components: .
with the elements of your analogy [27]:

An [entity] is simultaneously {p} and not {p}.

+ Box 1: Identify a science phenomenon

This neutral expression facilitates the substitution of » Box 2: Identify an example of this phenomenon

terms in the target domain (science) with terms in the « Box 3: Establish a science expression that represents this

) . . .
source domain (fiction). Such substitution renders the phenomenon’s pattern, with science terms placed in brackets

. . + Box 4: Convert the science expression into a template

fiction (F) expression, ) . L. .
expression by replacing bracketed scientific terms with

A [character] is simultaneously {fictional} and not glsaphré:e-neutraLterms | L et

{ﬁctional}. « Box 5: . onvert the Femp ate expres'su?n !nto a nction
expression by replacing bracketed discipline-neutral terms
with literary terms

+ Box 6: ldentify an example of fiction in which the fiction

expression manifests

“Finally, | try to think of a work of fiction or a fictional
situation to which | could apply the F expression,” says

Rhona. “In this case, | was looking for an example in

fiction whereby a character is simultaneously fictional « Box 7: Identify the literary phenomenon exemplified in box 6

1

and not fictional - like the Muppets!
Note: The three expressions (boxes 3, 4 and 5) should be

identical except for the words in brackets.
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Another example of fi-sci
pattern mapping

Consider the three expressions

Rhona develops in her book’s

first chapter to convey the fi-sci

analogy between choose-your-

own adventure stories and genetic
engineering:

S = An [{organism}’s genetic
material] is recombined in
order to generate variations in
this {organism}.

T = An [{entity}’s constituent parts]
are recombined in order to
generate variations in this
{entity}.

F = A [{story}’s segments] are
recombined in order to generate
variations in this {story}.

An example of the fiction

expression can be found in the

video game 80 Days.

Flowchart Phenomenon Example Expression
Science 1 2 3
Template 4
Fiction 4 6 5

Activity

Use Rhona’s method to find an analogy of
science in fiction that relates to any topic
in your curriculum. You could team up with
someone who teaches a different discipline
to share ideas and look for similarities in the
patterns of the topics you teach.

Teach your fi-sci analogy to your students in
a lesson that uses the analogy as an additional

way to illustrate the topic. You should also

explain the concept of fi-sci pattern mapping,

showing your students how you developed
your analogy as an example of the process.

Then challenge your students to find their
own fi-sci analogies. To test whether fi-sci
improves their ability to communicate a
topic, you could ask them to complete the
assignment Rhona and her team developed
(See ‘More resources’ to the right for
instructions).

Reflection questions

+ What did you and your students find most
challenging about locating science
analogies in fiction? Why?

+ How did searching for science analogies
in fiction improve your and your students’
critical thinking and interdisciplinary
understanding?

More resources

« Visit Rhona’s Futurum webpage to find
instructions for the fi-sci assignment:
futurumcareers.com/how-can-fiction
increase-students-understanding-of
science

« Rhona’s book, Fi-Sci: Avatars of Science
in Fiction (Ohio State University Press,
Nov 2026), introduces fi-sci pattern
mapping and provides the theoretical
underpinnings of fi-sci: ohiostatepress.
org/books/titles/9780814216255.html

« Learn more about the work conducted
in Rhona’s Science & Fiction Lab:
scienceandfiction.fiu.edu



https://futurumcareers.com/how-can-fiction-increase-students-understanding-of-science
https://futurumcareers.com/how-can-fiction-increase-students-understanding-of-science
https://futurumcareers.com/how-can-fiction-increase-students-understanding-of-science
https://ohiostatepress.org/books/titles/9780814216255.html
https://ohiostatepress.org/books/titles/9780814216255.html
http://scienceandfiction.fiu.edu

+44 117 909 9150

info@futurumcareers.com
www.futurumcareers.com

%, - 2 NATIONAL
AN N B § ENDOWMENT

FLORIDA ' ; FOR THE
INTERNATIONAL N " G HUMANITIES
UNIVERSITY






