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Science Fiction and Science Fiction Movies 
and Shows ( SF / SFMS) can be powerful 

vehicles to showcase innovative, questionable 
or controversial forthcoming inventions, 

innovations and socio-technical futures —
especially in domains of Computer Science 
(CS) and Human-computer Interaction (HCI) 

Videophone system in METROPOLIS (1927) — ©Universum Film UFATelephot — Hugo Gernsback’s RALPH 124C 41+ (1925)

“Washington hails the Test: Operator There Puts Through the Calls as 
Scientists Watch”. In: New York Times (Apr. 1927)
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While
SF—science is often 

discussed, little is 
actually known on 

the past usage, 
current challenges 

and future 
opportunities of SF 

in computer science 
and HCI research …

Emanuelle Burton, Judy Goldsmith, and Nicholas Mattei. 
2018. How to teach computer ethics through science 
fiction. Commun. ACM 61, 8 (July 2018), 54-64. DOI: 
https://doi.org/10.1145/3154485

Daniel M. Russell and Svetlana Yarosh. 2018. Can we look 
to science fiction for innovation in HCI?. Interactions 25, 2 
(February 2018), 36-40. DOI: 
https://doi.org/10.1145/3178552

https://doi.org/10.1145/3154485
https://doi.org/10.1145/3178552
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To better 
understand the 
science fiction—
science 
relationship, this 
dissertation 
presents a content 
analysis of SF in CS 
/ HCI research 
communication
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Research Rationale
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Point of Departure
— Little to no research on SF / SFMS in CS / HCI research
— If any research, studies usually use a case study design, suffer from 

selection bias and do not target SF / SFMS and CS / HCI

Importance & Contribution
— Can show gatekeepers, e.g. which SF / SFMS link to CS / HCI research 

and vice-versa
— Can uncover domains of utilization of SF / SFMS in CS / HCI research
— Can inform future CS / HCI research 
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Research Questions

1. What are the Metadata Characteristics of Computer Science 
Publications which reference Science Fiction?

2. What Science Fiction Particulars co-occur in the Context of 
Computer Science Publications which reference Science Fiction?

3. What is the Purpose of References to Science Fiction, and 
Science Fiction Particulars which co-occur in the Context of 
Science Fiction References, in Computer Science Publications?
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David A. Kirby. Lab coats in Hollywood: Science, scientists, and cinema 
Cambridge, Mass.: MIT Press, 2010. isbn: 978-0262518703.

Michael Schmitz, Christoph Endres, and Andreas 
Butz. “A Survey of Human-computer Interaction 
Design in Science Fiction Movies”. INTETAIN ’08. 

Omar Mubin et al. “Towards an Agenda for Sci-Fi Inspired HCI Research”. ACE
’16. Osaka, Japan: ACM, 2016, 10:1–10:6.. doi: 10.1145/3001773.3001786.

https://uxpa.org/article/user-experience-magazine-issue-132
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The Good 
Frameworks display the multi-dimensional relations of SF and 
real-world science:

— recognition of the technological and political climate at the time;
— translation of technical, expert know-how into digestible narratives;
— the perception of the general public toward disruptive technologies;

The Bad
Frameworks based on small case studies, interview data, 
anecdotal evidence, theoretical deductions:

— No conceptualization of the transition of SF into scientific output;
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Method

― Exploratory content analysis of 
science communication

― Publications are retrieved for a full-
text search for ``science fiction’’ in 
the IEEE Xplore Digital Library

― 10 variables per record 
― IRR of 2 interpretative variables 

between 2 raters for Cohen's κ / 
Krippendorff’s α

― Tools: Atlas.TI, Excel, SPSS

Method and Data Collection

Timeline

― First position paper in Winter 2015
― Proposed the topic in Winter 2017
― Records retrieved in Spring 2018
― Records coded in Winter 2018

Outcomes
― 4 conference papers;
― 2 workshop / position papers;
― 1 journal article;
― 1 extramural grant;
― 1 dissertation fellowship;
― earned press in MIT Tech Review; 
― wrote an ACM IX Blog post;
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Research process Sampling of C4
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Variable Description Scale Type Attributes Data Type Coding Mut. 
Exc.

1 SF_Freq Frequency of the SF 
Referral(s) Ratio 1,2,3,… Quantitative In vivo counting by R1 Yes

2 SF_Loc Location of the SF Referral(s) Nominal T,A,B,F,R Qualitative In vivo counting by R1 No

3 Pub_Year Publication Year Interval …,1988, 1989,… Quantitative In vivo counting by R1 Yes

4 SF_Cont Contextual Usage of the SF 
Referral Nominal …refers a SF concept which 

inspired research… Qualitative Inter-rater validation 
between R1 and R2 Yes

5 Paper_Type Type of Research Paper Nominal Artifact contribution, … Qualitative Inter-rater validation 
between R1 and R2 Yes

6 SF_Auth SF Authors Nominal H.G. Wells Qualitative In vivo counting by R1 No

7 SF_Books SF Books, Novels, Short 
Stories, Nominal Neuromancer Qualitative In vivo counting by R1 No

8 SF_Vid SF Movies or Shows Nominal Alien, Fantastic Voyage Qualitative In vivo counting by R1 No

9 SF_Tech SF Devices, Technologies, 
Concepts Nominal Tricorder, Cyborgs, AI,… Qualitative In vivo counting by R1 No

10 SF_Char SF Characters Nominal Mr. Data, HAL 9000, etc Qualitative In vivo counting by R1 No
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2 interpretative variables

1. Empirical contributions
2. Artifact contributions
3. Methodological contributions
4. Theoretical contributions
5. Dataset contributions
6. Survey contributions 
7. Opinion contributions
8. Other contributions

1. SF referrals, with a focus on drawing innovation 
from SF in the research paper

(a) Coming from SF 
(b) Making SF a Science Reality 
(c) Unreal SF 

2. SF referrals, with a focus on individuals, the 
scientific community and / or the general public

a) SF and the Individual
b) SF and the Community or Public 

3. SF referrals, integrated as part of the research paper
(a) SF and the Paper Research 
(b) SF in the References

8 attributes for the research paper type 3 domains / 7 attributes for the contextual usage

Jacob O. Wobbrock and Julie A. Kientz. “Research 
Contributions in Human-computer
Interaction”. In: Interactions 23.3 (Apr. 2016) Pilot studies, related work and emerged in the review of C4 (125)
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Working in 
Atlas.TI 8
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Working in 
SPSS
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Working in 
Excel
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Magnitudes of Cohen’s ϰ
and Krippendorff’s α

Inter-rater Reliability Analysis

C4 (125)
Type of Paper Context of SF referral

Cohen ϰ 0.71 0.65

Krippendorff α 0.71 0.68

Sources:
• Anthony J Viera and Joanne M. Garrett. “Understanding Interobserver Agreement: The Kappa Statistic”. In: Family Medicine 

37.5 (2005)
• Klaus Krippendorff. “Estimating the Reliability, Systematic Error and Random Error of Interval Data”. In: Educational and 

Psychological Measurement 30.1 (1970 )
• Klaus Krippendorff. “Reliability in Content Analysis.” In: Human Communication Research 30.3 (July 2004)
• Klaus Krippendorff. Content Analysis: An Introduction to Its Methodology. SAGE Publications, Inc, 2012.
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Most records mention SF one time

Most records mention SF 
in the body
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Opinionated research contributions dominate
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Scientists use SF most often in the context 
of drawing inspiration and innovation into the research paper
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Empirical and 
methodological-
type papers

 SF as part of the 
Research Method

Remaining 
paper types

 SF to draw 
inspiration and 
innovation into the 
research paper
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`The big three’ of the first 
golden age of SF:
—Isaac Asimov
—Arthur C. Clarke
—Robert Heinlein

The works of 
the most 
prominent SF 
writers
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The `big SF franchises’ 
and their characters

— Star Trek
— Terminator
— Star Wars

—HAL 9000 stands out
—More `robots/AIs’ than 

‘human characters’
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Unique SF Particulars in C4 (500) 

SF Authors 112

SF Writings 78

SF Movies 115

SF Characters 39
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— 1948 – 1986
mostly other-type 
contributions

— Until 1990
only three types:
other / opinion / survey

— 2000s–
spread of SF referrals  
across all paper types 

 `Diversification’ of the 
usage of SF over time
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2014-2017

‘Making SF a Science 
Reality’ is the most often 
found attribute per year 

 Researchers approximate SF 
concepts more often toward a 
state realization instead of 
referring to them as sources of 
inspiration or unfeasible 
imaginations. 
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1948-1980 
Only SF authors and writings 

1984 
The first SF movie – Star Trek – is 
referenced in a other-type
paper on CGI and special effects in

1990
the first SF character – James T. Kirk 
– is referenced in a paper on speech 
recognition in.

2014-2017
SF Movies appear the most often in 
records 

 Transition from written toward 
visual SF ?
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Tracing a SF concept in real-world R&D
1988  S. B. Little. “The future of technical communication instruction”. 

``…natural language, vision processing, and voice, researchers are providing solutions to problems that only a 
decade ago would have sounded like science fiction […] current technology in these areas of human intelligence is 
limited […] to small vocabularies, recognition of isolated words rather than continuous speech, and speaker 
dependency, where each user’s voice must be stored.”

1994  L. V. Kirkland and J. S. Dean. “ATE enabling technologies: Present and future. 

``Being able to talk interactively with a computer has been a dream for decades and, until recently, has been 
considered science fiction […] this capability may soon become science fact.’’

2007 M. Muhlhauser. “Making Sense of Ubiquitous Media style

``In fact, natural language dialogues are a high priority challenge as, e.g., a look at IT centric science fiction can tell: 
[…] Lately however, NLP based techniques for ‘question answering’ (as opposed to formal queries) improved 
considerably.’’

2014 K. Ricanek. “Beyond Recognition: The Promise of Biometric Analytics”. 

``The notion of voice recognition, and hence control, dates back to early science fiction […] Systems are now being 
deployed that re-purpose the voice recognition process to better understand the speaker’s emotional state, honesty, 
concentration level, and other attributes that define a person’s character and personality.’’
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Discussion & Limitations
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— Most often one (1) SF referral per record – 77% in C4 (500)
— Most often one (1) SF referrals in the body – 85% in C4 (500)
— Opinionated records represent the majority – 31% in C4 (500)

— Most SF referrals to draw innovation in the paper – 66% in C4 (500)
— Coming from SF – 27% in C4 (500)
— Making SF a Science Reality  – 25% in C4 (500)
— Unreal SF – 14% in C4 (500)

— SF and the Research Paper Method – 16% in C4 (500)
— SF Prototyping, Technology Forecasting, design research (no Design Fiction)
— SF in K12, summer programs, introductory CS courses

— SF Authors and Writings – The big three of the `Golden Age’ of SF
— SF Movies and Shows – The big franchises
— Sf Characters – HAL9000, mostly robots

— Unique referrals – 115 SF Movies versus 78 SF Writings (however, 112 SF Authors)
— IEEE Xplore in April 2019: 4.85 mil. - 3859 records for a FT search for “science fiction  - >0.1%
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Qualitative research is subjective and prone to interpretation bias
→ Present quantitative (frequency analysis) and quality data (interpretative data)

Search and retrieval approach for one single term
→ Inclusive approach to retrieve as many records as possible

Dataset reduction from 2784 to 500 records.
→ Distribution patterns of all sets over the years re-ensemble each other

Inter-rater reliability
→ Values not as desired (e.g. α is not ≥ 0.8), but acceptable
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Conclusions & Future Work
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In conclusion
— The story of SF in CS / HCI research is a niche, but rich, topic.
— A unique and differentiating factor in SF for CS / HCI are the stories and diegetic 

prototypes
— SF covers a broad range from technology ethics to interaction design, from device 

innovation to smart environments, AI, robots, AR, VR and medical device design. 
— In addition, SF can play a role in CS / STEM education
— It seems SF deserves way more credit than it actually is granted in computer science 

communication, however, this might change in the future

Implications / Future Work
— Validation of the innovation of SF through empirical data (e.g. interviewing researchers)
— Extension / Creation of a framework which connects SF, Research and Science output
— Validation of the methodology and results through different searches, for example for 

the most popular SF Particulars
— Analysis and topic mapping of the SF technologies (not presented here)
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Aloha. Thank you very much
Questions / Comments ?

Fin

Philipp Jordan
philippj@hawaii.edu

mailto:philippj@Hawaii.edu
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