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Science is not only a discipline of reason, but also one of romance and passion.
Stephen Hawking

Science is a way of thinking much more than it is a body of knowledge.
Carl Sagan
The most exciting phrase to hear in science, the one that heralds new discoveries, is not
“Eureka” but “That’s funny...”
Isaac Asimov
You scare me, doctor. You risk your patients’ lives and justify it in the name of research. Genuine research
takes time... sometimes a lifetime of painstaking, detailed work in order to get any results.
Beverly Crusher, Star Trek: The Next Generation, “Ethics” (1992)

What is the driving force behind scientific development?

Curiosity
Donna Strickland

Andrea Ghez

Public perception of science

https://www.travindy.com/es/planet-earth-article-image-2/

Scientiﬁc literacy
• In 1993, Dr. Jon Durant, director of the MIT museum and founding editor of the journal
Public Understanding of Science, stated that basic science literacy is “what the general
public ought to know about science.” Still, how much physics, chemistry, biology and
astronomy does the average person really need to know? Durant outlined three levels of
scientiﬁc knowledge.
– Knowing Some Science.
– Knowing How Science Works.
– Knowing How Science Really Works.

Durant J., What is scientiﬁc literacy? European Review 2(01), 83–89, (1994).
Grazier K. y S. Cass, Hollyweird Science. The next generation, Springer, Cham, Switzerland, pp 1-420, (2017).

Stereotypes of Scientists in the media

The Mad Versus the Noble Scientist
• The images drawn of science and scientific work are deeply embedded in the culture[1].
– Arguably the most common of these images is the cartoonish mad scientist, hell bent on either
proving a pet hypothesis correct or world domination (or both), no matter the cost.

[1] Flicker E., Between brains and breasts-Women scientists in fiction film: On the marginalization and sexualization of scientific competence,
Public Understanding of Science, 12(3): 307-318, (2003).

The Mad Versus the Noble Scientist
• This image haunts our “world—down to the white-coated loonies of Saturday morning
children’s TV and the plethora of Faustian bargains in popular culture, from the eponymous
Dr. Faustus himself to Dr. Frankenstein, Dr. Strangelove, and Jurassic Park”[2].
Faust is the protagonist of a classic German legend, a highly successful scholar, but also dissatisfied with his
life, so he deals with the devil, exchanging his soul for unlimited knowledge and worldly pleasures.
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The Mad Versus the Noble Scientist
• The iconic mad scientist looms large in a range of stereotypes of scientists Roslynn
Haynes found in an analysis of Western literature.
1.
2.
3.
4.

The “evil alchemist” who works in secret labs on illegal experiments.
The “noble scientist”, the hero or savior of society.
The “foolish scientist”, aka the absent-minded genius.
The “inhuman researcher” who has sacrificed relationships, emotions, and all vestiges of humanity
in the name of science.

Haynes R., From alchemy to artificial intelligence: Stereotypes of the scientist in Western literature, Public Understanding of Science, 12(3):243-253, (2003).

The Mad Versus the Noble Scientist
• The iconic mad scientist looms large in a range of stereotypes of scientists Roslynn
Haynes found in an analysis of Western literature.
1. The “scientist as adventurer”, such as the Doctor of Doctor Who or Indiana Jones;
2. The “mad, bad, dangerous scientist”; and
3. The “helpless scientist” who has no malicious intent, but whose experiment simply gets out of
control and threatens the world.

Haynes R., From alchemy to artificial intelligence: Stereotypes of the scientist in Western literature, Public Understanding of Science, 12(3):243-253, (2003).

The Mad Versus the Noble Scientist
• In his commentary track to the film treatment of his novel The Krone Experiment,
physicist J. Craig Wheeler pulls no punches when describing the titular character he
portrays as a “brain dead evil scientist” who intentionally creates black holes that he
cannot control[3].
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• The difficult but brilliant Jake Wang, whose accelerator detectors have
“produced excellent physics, and all of them have left a trail of broken
minds and bodies in their wake”[4] in John Cramer’s novel Einstein’s
Bridge sounds suspiciously similar to the picture painted of Nobel
Laureate Carlo Rubbia in Gary Taubes’ 1986 exposé Nobel Dreams: Power,
Deceit, and the Ultimate Experiment[4b].
• In reviewing the novel, SF Site said "Cramer weaves a compelling tale."[2]
Kirkus Reviews noted "Cramer splendidly demonstrates just how fascinating
and mind-boggling real science can be, and shows exactly how vulnerable
basic research is to political whim."[Retrieved 22 Jan 2016.]
[4b] Taubes G., Nobel Dreams. Power, Deceit and the Ultimate Experiment,
tempus, Washington, pp 1-261, (1986).
http://faculty.washington.edu/jcramer/E_Bridge.html

1997

Reality
• Carlo Rubbia won a Nobel Prize for his work in experimental particle physics. The book
recounts the tale of how the Prize was won.
– From Taubes's description we come to see this scientist as a thoroughly unpleasant person, obsessed
by the need to be best. He terrorizes his subordinates and co-workers and lies to his peers. Most
disheartening is that he is interested only in publishing first and exhibits little patience for the kind
of meticulous attention to detail that guarantees the accuracy of his results.
– If Taubes's account is true, then the quest for the Nobel Prize may be doing more harm than good to
the cause of scientific progress.
The Nobel Prize in Physics 1984
Harold D. Shane, Mathematics Dept., Baruch Coll., CUNY Copyright
1987 Reed Business Information, Inc.

https://www.nobelprize.org/prizes/physics/1984/rubbia/biographical/

The Mad Versus the Noble Scientist
• Classification of scientists in film and television:
–
–
–
–
–
–

Mad scientist.
Socially awkward nerd.
Sidekick.
Helpless victim.
Hero.
“Conflicted Prantagonist … a mash-up of protagonist and antagonist”[8].

• There is a dichotomy in both classification schemes, with scientists leaning towards being
either weak and ineffective or having strong, egotistical personalities.

[8] Grazier K. y S. Cass, Hollyweird Science, Springer, Cham, Heidelberg, New York, Dordrecht, London, pp 1-308, (2015). P 79

The Mad Versus the Noble Scientist
• Is there evidence that the prevalence of these negative stereotypes translates into mistrust
of real world scientists?
– An analysis led by George Gerbner of primetime television dramas aired between 1973 and 1983
found that these shows represent the medium through which Americans “encounter science and
technology most often”[9].
– This study found that, while most individual portrayals of scientists were positive, the percentage of
evil scientists was far higher than evil physicians (with 1 in 6 scientists depicted as evil, as opposed
to 1 in 20 doctors).
– Scientists were also more likely to be described as older, odd, unsocial loners, an image summarized
by Gerbner as being “somewhat foreboding, touched with a sense of evil, trouble, and peril”[9].
[9] Gerbner G., Science on television: How it affects public conceptions, Issues in Science and Technology, 3(3):109-115, (1987)

The Mad Versus the Noble Scientist
– These results agree with more recent data cited by the National Science Board showing that between
2001 and 2016 the percentage of Americans who felt scientists are “apt to be odd and peculiar” rose
from 24% to 52%[10].

[10] National Science Board, Science & Engineering Indicators 2018 (National Science
Foundation, Alexandria), pp. 7–66, (2018).
Dr. Alexander Thorkel of Dr. Cyclops (1940) illustrates the stereotype of the mad scientist
(Paramount Pictures, public domain, via Wikimedia Commons)

The Mad Versus the Noble Scientist
• Reviewing specific examples of fictional scientists demonstrates the staying power of these
negative stereotypes (and hence their potential influence on public opinions of both
scientists and the science they do).
– Arguably the most (in)famous fictional scientist is Victor Frankenstein. A victim of his own hubris,
Frankenstein’s secret experiments not only ultimately lead to his own death, but also the deaths of
those he loves.

http://efectococuyo.com/opinion/como-hacer-un-monstruo-cual-es-la-ciencia-detras-de-frankenstein/

Facts
•
•
•
•
•
•
•

The book has 4 letters and 24 chapters.
Mary does not appeared as the author in the first edition.
There is not a precise date for the facts related in the novel.
Percy Shelley edited the original manuscript.
VF is not named doctor.
VF never name his creation.
VF did not have an assistant.
Igor (2015)
Daniel Radcliffe
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The Mad Versus the Noble Scientist

[11]

– Another helpless scientist in a more recent tale is Mr. Murry, the father in Madeleine L’Engle’s 1962
novel A Wrinkle in Time.
– After the government physics experiment in “tessering” (traveling through a fifth dimension)
unexpectedly brings him to the alien and hostile world of Camazotz, Murry is held hostage until he is
rescued by his children. He calls himself a “wiser and humbler man” and is eager to warn his
physicist colleagues that “we know nothing… We’re children playing with dynamite. In our mad rush
we’ve plunged into this” [11].
http://www.avalontheatregj.com/events/dinner-shopping-movie-wrinkle-time

The Mad Versus the Noble Scientist
– Both a foolish and inhuman scientist, Dr. Felix Hoenikker of Kurt Vonnegut’s classic 1963 novel Cat’s
Cradle is emotionally stunted and unable to relate to his beautiful wife. Called odd by all who knew
him (including his youngest son), he felt no compunction for his part in creating the first atomic
weapons. When asked by the military to create a solution to the logistical problem of carrying out
military maneuvers under muddy conditions, he created ice-nine, ignoring the catastrophic implications
of a material that instantly solidifies water into ice at room temperature.

The Mad Versus the Noble Scientist
• The noble scientist is often set in direct opposition with his mad counterpart.
– For example, director Harry Bromley-Davenport’s Xtro II: The Second Encounter (1990)
features a struggle between mad scientist Dr. Alex Summerfield, director of the Nexus
Program, and noble Dr. Ron Shepherd.
• A previous particle accelerator experiment had created a doorway to a hostile
parallel dimension, and as the sole survivor to return from exploring that hell,
Shepherd had destroyed the facility to prevent its further use. When only one
member of an exploration team sent by the new accelerator returns from the parallel
world, Shepherd not only advises against a rescue party, but tries to murder the
survivor before she infects the rest of them with the parasitic alien she carries (in
homage to the classic film Alien).
https://www.imdb.com/title/tt0100975/

https://www.cinematerial.com/movies/xtro-ii-the-second-encounter-i100975/p/4cwsp2h8

The Mad Versus the Noble Scientist
• Summerfield, the first to be infected, wants to capture the newborn creature alive, even as it
murders most of their ranks. Shepherd banishes his mad colleague to the parallel dimension before
he can spread the infection further, thus proving that the mad scientist rarely meets with a good
end.
• The noble character often “fails to communicate the danger effectively—often because he is so
socially removed” or is reduced to a “passive pawn … controlled or co-opted by the military or
big business”[12].

[12] Weitekamp M. A., The image of scientists in The Big Bang Theory, Physics Today, 70(1):40-48, (2017).

The Big Bang Theory

[12] Weitekamp M. A., The image of scientists in The Big Bang Theory, Physics Today, 70(1):40-48, (2017).

The Mad Versus the Noble Scientist
– Therefore, even when a fictional male scientist tries to act heroically, for example in the role as the
lone voice of reason, he is frequently not taken seriously by those around him (often to the detriment
of society). While one can argue that this is necessary for the sake of dramatic tension, this
emasculation of male scientists propagates a negative stereotype. As Haynes reflects, the bottom line
is that “good scientists are clearly in the minority”[7].

Scientists as Active Villains
Gee, Brain, what do you want to do tonight?
The same thing we do every night, Pinky, try to take over the world!
Pinky and The Brain, Pinky and The Brain

Yes, I am a nerd.
Gale Boetticher, Breaking Bad, “Sunset”
“One of the things we tried to do with this film [Aliens of the Deep] was to show what
scientists are really like, which is they’re people. And sometimes they’re really cool
people, and they really care about what they’re doing. They’re not driven by a
materialistic value system. They’re seeking something else, something more important.
That message speaks to me.”
James Cameron

Screenwriters

Grazier K. y S. Cass, Hollyweird Science. The next generation, Springer, Cham, Switzerland, pp 1-420, (2017).

The dark side of Science

The Manhattan proyect
"By using this type of weapon for the
first time, we align ourselves with the
barbarians of the early ages."
Linus Pauling. PNP 1962
The only sensible policy for the world
is to eliminate war.
Acceptance Speech (December 11, 1963)

Robert Oppenheimer

https://personajeshistoricos.com/c-cientificos/robert-oppenheimer/

https://www.google.com.mx/url?sa=i&url=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F2187061256
28846393%2F&psig=AOvVaw0qeWhjiYYJsp71bxCvCEFM&ust=1619806040167000&source=images&cd=v
fe&ved=0CAkQjhxqFwoTCMDM6feFpPACFQAAAAAdAAAAABAD

The Yoda’s path to the dark side
1918. Fritz Haber: for his method of synthesizing ammonia from
its elements, nitrogen and hydrogen.

1931. Carl Bosch. In recognition of their contributions to the invention
and development of chemical high pressure methods.

Chlorine, chloropicrin, phosgene, bis(2chloroethyl) sulfide
Propan-2-yl methylphosphonofluoridate
(Sarin)

Asilomar conference held in February 1975
Recombiant DNA technology entails the joining of DNA
from different species and the subsequent insertion of the
hybrid DNA into a host cell.
Herbert W. Boyer (UC/SF) and Stanley
N. Cohen (Stanford University)

Asilomar Conference on Recombinant DNA, these
concerns were discussed and a voluntary
moratorium on recombinant DNA research.

Paul Berg and Maxine Singer in 1995, said that
the conference marked the beginning of an
exceptional era for both science and the public
discussion of science policy.

Paul Berg
1980 Nobel Prize in Chemistry with
Walter Gilbert and Frederick Sanger
https://en.wikipedia.org/wiki/Herbert_Boyer
https://en.wikipedia.org/wiki/Stanley_Norman_Cohen

Women

2011

(1985)
High school paper

Jane Foster, astrophysics
Natalie Portman
Neta-Lee Hershlag

(1997)

Ellie Arroway, astrophysics

Stereotypes of Female Scientists
• Eva Flicker found six specific stereotypes of women scientists:
1.
2.
3.
4.
5.
6.

The old maid who is married to her work (until she abandons her science and reclaims her femininity
through her love for a man).
The male woman (a middling, asexual scientist who relies on her assertiveness to survive in an all-male
environment).
The naïve expert (ethical, good-looking, but ineffective).
The evil plotter (an attractive, self-absorbed vixen with questionable morals who wields her sexuality as a
weapon).
The daughter/assistant (whose character is defined only through her relationship with a male scientist).
The lonely heroine (a strong, competent, ethical scientist and who can simultaneously be feminine but who
still requires a male mentor to be successful).

Flicker E., Between brains and breasts-Women scientists in fiction film: On the marginalization and sexualization of scientific competence, Public Understanding of
Science, 12(3): 307-318, (2003).

Stereotypes of Female Scientists
• Interestingly Flicker did not encounter female examples of the classic mad scientist
working alone in a secret laboratory on dangerous projects. While this may be strictly true
for her sample, depictions of fictional female scientists working on particle accelerator
related projects are often hardly positive.

Physical chemist Barbara Askins, the first individual woman to receive the National Inventor
of the Year Award, is unfortunately depicted as the stereotype of the “male woman” scientist
in this photograph (NASA, Public domain, via Wikimedia Commons)

Stereotypes of Female Scientists
• In Ron Howard’s 2009 film Angels & Demons CERN scientists
Vittoria Vestra and Father Silvano Bentivoglio have the
electricity temporarily cut to their experiment because
colleagues are concerned by their attempt to generate and
contain a significant amount of antimatter at the Large
Hadron Collider. Vittoria rejects a plea to wait (it is implied
until safety issues can be checked), and threatens to call the
Director to complain. After her colleague pleads, “Don’t blow
us all to heaven”, an intentional pun on the religion aspects
of the film, their experiment is a success. Silvano is visibly
uneasy with their result while Vittoria is exuberant.

Stereotypes of Female Scientists
• The 2013 German-Austrian made for television project
Heroes-When Your Country Needs You, directed by
Hansjörg Thurn, features a very different depiction of a
female particle physicist. Creates a black hole that
changes the planet’s electromagnetic and gravitational
fields. The world is in chaos as satellites and airplanes
fall from the sky, the communication grid collapses, and
mountains suddenly appear, thrusting upward from the
crust.

Stereotypes of Female Scientists
• The hero(ine) of the film, the young scientist Sophie Ritter, has the dubious satisfaction of
knowing that she had been right about the dangers she had predicted as part of her
thesis, warnings that had been rejected by the scientific establishment.

Stereotypes of Female Scientists
• Dr. Wen “Wendy” Mei Li, Herman Wouk’s fictional female
physicist in A Hole in Texas, exhibits stereotypically male
confidence as she testifies before a Congressional committee
about her country’s apparently successful Higgs program.
Although she strongly ridicules any notion of a “Boson Bomb”
and chastises the U.S. for having lost the opportunity to
discover the Higgs particle following the cancellation of the
SSC, more attention is paid to her previous love affair with
fellow particle physicist Guy Carpenter than her current
science.

Stereotypes of Female Scientists
The Curie Society
Heather Einhorn et al. MIT Press (2021)
“Now is the time to understand more, so that we may fear
less.” Marie Curie’s words preface this action-adventure
graphic novel fostered by a group of female scientists
from varied disciplines who aim to inspire young women.
Created by Heather Einhorn and Adam Staffaroni with
writer Janet Harvey and artist Sonia Liao, it shows the
three diverse heroines of the secret Curie Society using
brains, resourcefulness and cutting-edge technology to
outwit nefarious rogue scientists who threaten the world.
Right on!

Another kind of demon
• Women.
• Racism.
• Couples.

Scientists and Gender/Racial Demographics in Art
• US in 2001, 82% white, 2.5% black, 13% Asian, 3% Hispanic or Indian.
– 72% men; 28% women.

• US in 2011, 81% white, 2.75% black, 12.5% Asian, 4% Hispanic, Indian/Alaskan Native, or
other.
– 68% men; 32% were women.

• Does Art simply imitate life?
Grazier K. y S. Cass, Hollyweird Science, Springer, Cham, Heidelberg, New York, Dordrecht, London, pp 1-308, (2015).

Art
• Captain Nemo from Jules Verne’s novel 20,000 Leagues Under the Sea, first published in
1870. Although it is arguable whether Nemo is a scientist, or just very science-literate, the
character is often cast as Caucasian, while in the novel, Nemo was the Indian Prince
Dakkar, son of the Raja of the Kingdom of Bundelkund—a region in central India.

Grazier K. y S. Cass, Hollyweird Science, Springer, Cham, Heidelberg, New York, Dordrecht, London, pp 1-308, (2015).

Stereotypes of Female Scientists
• Throughout much of the history of Western Culture, science
has been viewed as primarily the domain of men, with this
stereotype being especially true in the physical sciences.
While women scientists are thankfully no longer seen as
odd exceptions, the statistics remind us that women in the
physical sciences are far from reaching parity with men.
– For example, in 1975 only 5% of the Ph.D.s in physics awarded in America were earned by women;
this percentage was 18% in 2016 (down from a high of 23% in 2000 and 2003).
– A meta-analysis by three researchers at the University of Melbourne of 36 million authors published
in over 6,000 STEM (Science, Technology, Engineering, and Mathematics) and medical journals over
the past 15 years showed that, at the rate things are improving for women in terms of publications,
it will be over 250 years before the percentage of female to male senior authors in physics reaches
about 45%[14].
[14] Holman L. et al., The gender gap in science: How long until women are equally represented?, Plos Biol., 16(4):e2004956, (2018).

What is wrong with these pictures?

Solvay Conference on Electrons and Photons (1927)

NP women

The other demon

WNP
Nobel prizes
Prizes

Laureates

Women

Physics

114

216

4

Chemistry

112

186

7

Medicine

111

222

12

Literature

113

117

16

Peace

101

135

17

Economic

52

86

2

603

962

58

https://twitter.com/i/status/1368818937513787395

Women in science
NP Physics 1962

In 2018 Donna Strickland became only the third woman in
history (and the first in 55 years) to win a Nobel Prize in
Physics,
NP Physics 2018

Maria Goeppert Mayer
became a full professor at
just 54 years old.

Andrea M. Ghez
Andrea M. Ghez

https://www.bbc.com/mundo/noticias-56286955

NP Physics 2020

Stereotypes of Female Scientists
• In 2016 Fabiola Gianotti became the first woman Director-General of CERN.

The current Director-General of CERN, Fabiola Gianotti, alongside the ATLAS
experiment (CERN, CC BY-SA 4.0, via Wikimedia Commons)

Stereotypes of Female Scientists
• It should also be noted that in 2019 Esther Duflo became only the second woman in
history to win a Nobel Prize in Economics.
• Emmanuelle Charpentier &
Jennifer Doudna became the
firsts women in history to win
a Nobel Prize in Chemistry
(2020) without a man among
the winners.

Slowly, there is a change
Reinhard Genzel

Andrea Ghez

Emmanuelle Charpentier

Jennifer A. Doudna

Roger Penrose

Harvey J. Alter

Michael Houghton

Charles M. Rice

Louise Glück

Paul R. Milgrom

Robert B. Wilson

Katalin Karikó

In 2013, after almost 40 years of practically anonymous work, Karikó was called by BioNTech, of
which she is now vice president.

Sarah Catherine Gilbert

Professor of Vaccinology at the University of Oxford

Stereotypes of Female Scientists
McLaren has 66 people who routinely travel in the core team, five are
women, and only one woman occupies a senior management role.

Alfa Romeo

said, like all teams, that the size of the core team varies,
but on average there are 51 people who regularly travel to races, of these
five are women (9.8%). Looking at the F1 side of the company, 13 women
work in senior roles.
Ruth Buscombe
Senior strategy engineer

W Series champion Jamie
Chadwick is an F1
development driver for
Williams.

Mercedes Wind Tunnel Technique, Dr. Kathryn Richards
https://www.espn.com.mx/deporte-motor/nota/_/id/8335843/f1-mujeres-destacan-ruth-buscombe-jamie-chadwick-claire-williams

Stereotypes of Female Scientists
• Stereotypical images of scientists become ingrained at a young age, as demonstrated in
studies of children’s drawings. While illustrations of female scientists have become more
common in recent decades, children seem to retreat to assuming most scientists are male
as they get older[17].

[17]Miller D. I. et al., The Development of Children's Gender-Science Stereotypes: A Meta-analysis of 5 Decades of U.S. Draw-A-Scientist
Studies, Child Dev., 89(6):1943-1955, (2018).

Stereotypes of Female Scientists
• Jocelyn Steinke argues that negative stereotypes of scientists (as being socially awkward,
unpopular, or unethical, for example) lead girls to be less inclined to consider careers in
STEM fields[18].

Steinke J., Cultural representations of gender and science: Portrayals of female scientists and engineers in popular
films, Sci. Commun., 27(1):27-63, (2005).

Stereotypes of Female Scientists
• Representations of female scientists in popular culture therefore have the potential to send
powerful messages about the role of women in science and influence the next generation
of scientists, for good or evil[19].

A.L. Carlson (ed.), Women in STEM on Television: Critical Essays (McFarland &
Company, Jefferson, NC, 2018), pp. 4–5

Couples

Pierre & Marie Curie
(1903 F)

Alva Myrdal (1982 P)
Gunnar Myrdal (1974 E)

Irène y Frédéric Joliot-Curie
(1935 Q)

May-Britt y Edvard Moser (2014 M)

Carl Ferdinand Cori and Gerty
Theresa Cori (1947 M)

Esther Duflo & Abhijit Banerjee (2019 E)

Other demon

Conclusions
• The image created by literature, cinema, TV, and the media have a strong influence on
the perception of the role of scientists in society.
• This influence is even more significant in boys, and particularly in girls, in their decision
to pursue a scientific career.
• Scientists should participate more in science dissemination programs.
• Programs like AMC's "Science at School" should be strengthened and not canceled.

Before I came here, I was confused about
this subject. Having listened to your lecture,
I am still confused, but on a higher level.
Enrico Fermi

