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What will you need?
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Who's in the room?
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Address the role of
unconscious bias
and stereotypes

Address common
errors in thinking

Reflect on current
practice and policy
departments
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PHYSICS
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What is the issue and what is the IOP doing?

[ The Institute of Physics is working to understand and address the
issue of girls under representation in physics post-16.

1 Nationally, around 20% of A level physics students are female and this
hasn’t changed for 30 over years

J We know that this is not about capability

1 Our research shows that young people make very stereotypically
gendered subject choices

1 We believe that this has detrimental effect on both boys and girls.
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Gendered Workforce- 2018

The Gendered UK Workforce using data from Working
Futures 2018
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Differences between male and female A level subject choices - Summer

2019
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Our research Our impact
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Errors in thinking
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Close your eyes @ i

A builder is hard at work when a concrete slab falls on
the worksite. The builder is injured but not seriously, a
nurse on their way to work rushes to help with first aid.
A doctor from the same hospital sees the commotion
and runs to help as well. The builder’s romantic partner
is called and turns up to find a calm situation and
thanks the doctor and nurse for their help. However,
they were thanked differently, one with a handshake
and one with a hug
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STIMULATING

PHYSICS
NETWORK

Who is who?

Person Male Female Can’t picture it

The builder is

The nurse is

The Doctor is
The Builder’s partner is

Hug or a handshake?
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A pattern making machine

Our brain is an awesome pattern making machine

Prevents ust e - information we
receive

It may uncor.s -
For example .
* Our assu

our or decisions
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Our brain tricks us

<2
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Optical illusion

Image used under license from Shutterstock.com
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Optical illusion

Image used under license from Shutterstock.com
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Fundamental attribution error

Images used under license from Shutterstock.com
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But when someone else behaves in the same way!

Image used under license from Shutterstock.com



Fundamental attribution error

* When | do something
unreasonable — there is a
reasonable explanation

* When someone else does
something unreasonable you

‘attribute’ it to their character —

they're an idiot etc
* You forget that they too might

Ultimate attribution error

WOw, You
SUCK AT MATH.

WoW, GIRLS

SUCK AT MATH.

L

-
J'x"'r*rr

——— e | ——

have a reasonable explanation for

their behaviour
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COGNITIVE BIAS CODEX

We store memories differently based

We notice things already primed in
on how they were experienced

memory or repeated often

We reduce events and lists
to their key elements

Bizarre, funny, visually-striking, or
@ anthropomorphic things stick out more
than non-bizarre/unfunny things

What Should We
Remember?

Too Much
Information

We discard specifics

We notice when
to form generalities

@ omothing has changed

We edit and reinforce
some memories after the fact

Woe aro drawn to details
@ that confirm our own
existing beliefs
We favor simple-looking options
and complete information over g
complex, sambiguous options

We notice flaws in others

@ more easily than than we

notice flaws in ourselves
To avoid mistskes,

we aim to preserve autonomy g
and group status, and avoid
Irreversible decisions

We tend to find stories and

@ patterns even when looking

at sparse data

To get things done, we tend
to complete things we've @
invested time & energy in

We fill in characteristics from
@ stereotypes, generalities,
and prioe histories

To stay focused, we favor the Wi
immediate, relstable thing @
in front of us

Need To
Act Fast

We imagine things and people
@  we're familiar with or fond of
To act, we must be confident we as better
can make an impact and feel what

we do is important F 3

We simplify probabilities and numbers Not Enough
® o make them easier to think about X
n Meaning

Y We think we know what

We project our current mindset and
L) other people are thinking

I m p rovi ng assumptions onto the past and future P hysi CS

DESIGNHACKS.CO - CATEGORIZATION 8Y BUSTER BENSON - ALGORITHMIC DESIGN BY JOHN MANOOGIAN 11l (JM3) - DATA BY WIKIPEDIA EgSalive,s ®® attribution - share-alike



An experiment...
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Group 1 - read the next slide silently (green)

Group 2 - turn away now so you cannot see the screen (pink)
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Group 1: Please read this silently

Question A:

Does this room cost
more that £50 per
night?

Write your answer on
your post it note.

Image used under license from Shutterstock.com

Double bedroom suite, city centre location,
panoramic views, Manhattan, New York.



Swap over
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Group 2: Please read this s

Question A:

Does this room cost
more that £5500 per
night?

Write your answer on
your post it note.

Image used under license from Shutterstock.com

Double bedroom suite, city centre location,
panoramic views, Manhattan, New York.



Everyone Together

Answer the next question without talking to anyone in
another group
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Please read this silently

Question B:

How much would you
expect to pay for this
room?

Write this down on your
post it note

Image used under license from Shutterstock.com

Double bedroom suite, city centre location,
panoramic views, Manhattan, New York.



* Bring your post its to the front and line them
up in order of price

* |s there a pattern?
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Group 1:
Please read this
silently

Question A:

Does this room cost
more that £50 per
night?

Write this down on a
piece of paper.

Anchormg Blas

Double bedroom suite,
city centre location,
panoramic views,
Manhattan, New York.

Group 2:
Please read this
silently

Question A:

Does this room cost
more that £5500 per
night?

Write this down on a
piece of paper.



Unconscious Bias
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A bat and a ball cost £1.10 in total

The bat costs £1 more than the ball

How much does the ball cost?
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What is unconscious bias?

Yull Tuhe i royal society unconscious bias

> Pl ox 009/259

Understanding unconscious bias
The Royal Society

s 32,311 views
Understanding unconscious bias.mp4 Funded by
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https://www.youtube.com/watch?v=dVp9Z5k0dEE

Unconscious biases

* Everyone has them.

* They are NOT your fault and do NOT mak~ vou a ‘bad’ person.
* Form pigeon holes and processing short

* Based on the sum of our experiences -

* Incredibly quick acting and r- 'Le‘o e“‘ <
o e rre N m
Difficult to change but can be ma.. ‘“d%e
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Conscious rationalisation needs
concentration and energy

It is easier for us to let our minds make most decisions
for us. Unfortunately we are prone to making systematic
errors in thinking
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Thinking systems in the brain
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Thinking systems in the brain

= Unconscious — quick
decision making —
Intuitive
* Makes sense of our

world but often makes
mistakes

= Conscious - rational

* Less likely to make
mistakes but takes time
and energy
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Cognitive Effort is mildly unpleasant
so we try to avoid 1it.

Many people are over confident
and place too much faith in their
intuitions

Thinking fast and slow. Daniel Kahneman
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Asking for advice

* Think of 5 people you would ask for advice

*Then write t

neir initials underneath Person 1...5

Gender Age Educational | Organisation Distance | Ethnic origin First Marital
level from language status
you (km)

You

Person 1
Person 2
Person 3
Person 4

Person 5

[ for Education
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Asking for advice

Now fill in the following information about yourself

Improving Gender Balance

yon

Department
for Education

Gender Age Educational | Organisation Distance | Ethnic origin First Marital
level from language status
you (km)

Your Female 30s MSc 0 White British | English Divorced
name

Person 1

Person 2

Person 3

Person 4

Person 5
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Asking for professional advice

Go through the list, put a “-”
write in the difference

if the person is the same as you or

Gender Age Educational | Organisation | Distance Ethnic First Marital
level from you origin language status
(km)
Your name | Female 30s MSc IOP White English Divorced
British
Person 1 it 40 Married
Person 2
Person 3
Person 4
Person 5
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Asking for professional advice

Go through the list, put a

write in the difference

o n”n

if the person is the same as you or

Gender Age Educational | Organisation | Distance Ethnic First Marital
level from you origin language status
(km)
Your name | Female 40s Postgrad IOP White English
British
Person 1 UoL 200km
Person 2 350km White
other
Person 3 30s ? 350km White Spanish
other
Person 4 Male NU
Person 5 60s - =
T TOT ST MSUTUIE O EQUCALION




Asking for advice

Now if you crossed off everyone with 4 or more

similarities to you how many people would you have
left?
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Human’s do not like their
belief systems
challenged!

Improving Gender Balance
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Catherine na Nollag

(@cafernblue

i still think my favourite thing that's
ever happened to me on the internet
is the time a guy said "people change
their minds when you show them
facts” and | said "actually studies
show that's not true" and linked TWO
sources and he said "yeah well | still
think it works"

20:07 - 10 Dec 19 -

9,164 Retweets 46.8K Likes
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Girls Toys vs. Boys Toys
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Experiments where babies are \

dressed up as the opposite sex gIN("

show adults treat boys and girls K
quite differently

P - — -
s Y d N

Babies thought ta be boys Adults give babies Babies thought to be girls
were given cars, trucks and different toys to play with were given dolls, prams
balls if they think they are a boy and tecddies
S / X -

or a girl

JICS

Improv
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Brain scans

* Regardless of the cause of
observed sex/gender
differences in brain and
behaviour (nature or
nurture), human brains
cannot be categorised into
two distinct classes of male
or female

e Study of over 1400 MRI
brain scans
(Joel et al ,2015)
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STIMULATING
PHYSICS
~ NETWORK

Greater differences within the sexes than between
them
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Where does our unconscious brain get
it’s information from?
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ULATING
] SICS
If you're beautiful VORK
\},,; enough, you may be
) able to escape your
terrible livi it
by getting a wealthy

Pretty girls don't | N ~Z ' N ST .
even need to be : = P e~
alive to get some hot z

princely action. — &~
Appearances don't matter,
what counts is what's in your =
heart. Unless you're the girl. s
At first it may seem ‘ It's okay to abandon your family,
terrible, being so beauti- drastically change your body, and
ful that other women get /% - - give up your strongest talent in
jealous enough to try and . o - Paw, ' Tl order to get your man. Once he

kill you. But don't worry,
once your beauty attracts
a man, he'll protect you.

— : ”

sees your pretty face, only a
witch’s spell could draw his eyes

1

Improving



 Moana and Merida
- | are not too happy
] about how women
are portrayed in
traditional
children's films!

ﬁ%famem m I0P Institute of Physics

for Education  |nstitute of Education




What Disney princes teach men about attracting women: | JLATING
7% 35ICS

. & RS 3% JORK

Be rich, charming,

famous, and ,

good looking. ¥

-
_et

s
Be rich, charming,j®

> ‘ famous, and
"R | good looking.

-
-)J?“V .

(3
-

Be rich, charming,
famous, and
good looking.

Sh.

Be rich, charming,
famous, and
] good looking.

. Eg
: i ™
'-.‘ r:b"': Be charming,

1
v f y - good looking and
o oy appear to be rich

< » . | and famous.

S
P Sl ’ — ’ >
2 !’ o . B e Lk g e

> >

Be rich and famous with
a promise of charm and

good looks to come later.
’.,'V -

Bonus round: What are these guys’names? (Aladdin doesn’t count.) .
Impro* (Hint: the guy holding the rose is not named “Beast”.) hySICS
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THE BECHDEL TEST IS NAMED AFTER US CARTOONIST

4 Hm?’ ALISON BECHDEL, WHO DESCRIBED IT IN 1985 IN
Two ‘m,'nd women? Yep, HER COMIC STRIP, DYKES TO WATCH OUT FOR
loads. The clue’s in the title
Who talk to each other? Yes. They Yo pass the test, a movie:
mzmma » 1Has to have at least two named women in it...
About something besides a man? 2 ... who talk to each other...
Yos. Eood poisoning 3 ... about something besides

a man

Star Trek Into Darkness
(2013)

Two named women? Yes, Uhura and
Carol, played by Zoe Saldana and Alice Eve
Who talk to each other? Nope. The men are

too busy boldly going where no MAN
has gone before
About something besides a man? Didn’t you
get that, they don’t talk. They are too busy

needlessly stripping to their underwear -

Verdict: 1 ’— =5
PAI I ¥ _ Sources: BechdelTest.cpm.
I of Southern California; l/

| Departrment
for Education

 The Bechdel Test:

1. Has to have at least
two named women in
it

2. Who talk to
eachother.....

3. About something,
besides a man!
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Women Are Vastly Underrepresented in On-Screen Workforce
Workforce gender ratio as displayed in popular films (2010-2013), by occupation*

B Female B male

77.5% 22.5% 90.5% 9.5% 86.1% 13.9% 90.9% 9.1% 95.0% 5.0%
All working High level C-level Lawyers Judges
characters politicians executives n=22 n=20

n=3,306 n=127 n=79

85.2% 14. 8% 94.1% 9% 59.8% 40.1% 95.9% 4.1% 949% 5.1%

Doctors Professors Journalists Sports figures Clergy
n=81 n=17 n=127 n=122 n=39

* Based on a sample of 5,799 speaking or named characters in 120 popular films
across the 11 most profitable movie markets worldwide

ImprOVin! @ @ @ Source: Geena Davis Institute on Gender in Media MaShabIe StatiSta 5
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The impact of unconscious bias in society
Why does it matter?
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" Over 100 professors were sent a

|

fake CV to rate for a job

"

Half the professors were sent

' John’s CV, half were sent |
\ - Jennifer’s CV. \

The CVs were identical apart

from the name '/'

7" - ”—»._»\\\_ \ /-"'/ ///,,.——"'"' o " e
y John was — oS S y John was .
/ thought to be \ i ' R 4 offered a
better at the y !t didn’t matter \ higher starting '
job than ( if the professor -. salary ($4000

was male or
female

Jennifer per year)
. : R ; The professors &
Jennifer was 4 '

' s " / were less willing
less likely to l
to mentor

be hired Jennifer

T TOT L dUCeXtoTT IMSTITUTE 0T EQUCATIon



IMPROVING

®) GENDER

BALANCE
Criticised for Praised for Result Number in
Girls | (Receive less Good behaviour Loses confidence in cl
negative feedback academic abilities ass
in general than Hard work
boys) Blames self
Work content Answers from
Boys | Behaviour Work content Retains confidence in
ability despite criticism
Ideas
Blames external factors Check ups
Understanding
_ : H Girls
Where all children were given the sort of feedback most often
given to girls, they tended to lose confidegr%gigyn their academic Boys
mproving Gender Balance Depariment IOP Institute of Physics
for Education  |nstitute of Education




Why do we care? Musicians
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 Ab57"man earns £1,500
less per year than a 5'10”
man

 90% of CEOs are above
average height

A woman a stone heavier
likely to earn £1,500 less
per year than another
woman of the same height......,
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First thoughts...what does this
image show?
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Equality Equity Barriers Removed
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STIMULATING
‘ PHYSICS
-_— NETWORK

What does your
company/department to be
more inclusive and support

diversity?
1 min 5 mins

thinking
time
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Read the handout

'SICS
[ORK

What could you add to
your approach? R
Feedback in groups e

Note: not an IOP
Document * a0 a0 (W et
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Recommended Further Reading @ SLvsicse

NETWORK

* Kahneman D, Thinking Fast and Slow. Penguin Books Ltd
London 2011. Www.penguin.com

* Myers K et al, (2007) Genderwatch Still Watching. Trentham
Books Limited (ISBN 978-1-85856-401-2)

* Fine C, 2011. Delusions of Gender (2010) Icon Books Ltd. (ISBN
078-184831-220-3)

* Bohnet, Gender Equality by Design. Cambridge Massachusetts:
The Belknap Press of Harvard University Press, 2016.
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