( BREAKING THE GENDER.
BARRIERS IN COMPUTING

MoNDAY 12TH, OctoBER 2020

TECHUCATION

@Shorifakhanam




< @Shorifakhanam

TECHUCATION

HELLO!

Shorifa Khanam

Computing & Online Safety Consultant
Subject Matter Expert for NCCE & Stem Learning UK

Contact details:
shorifa.khanam@techucation.co.uk
s.khanam@stem.org.uk

@Shorifakhanam



)

TODAY'S SESSION

Explore a range of strategies that
can be embedded into your
classroom to increase more female
participation in computing.
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GUESS WHO?g
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https://commons.wikimedia.org/wiki/File:Male.svg
https://commons.wikimedia.org/wiki/File:Male.svg

GUESS WHO? &

Adele Goldberg

Only women amongst men built Smalltalk
80 programming Language and GUI. Steve
Jobs admitted Goldberg helped him develop
the future of computing and Apple after she
was forced to show him the technology..
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Grace Hopper
Developed the first accessible computer
programming languages written in English.

Dorothy Vaughan

American mathematician and computer
programmer who made important contributions to
the early years of the U.S. space program and
who was the first African American manager at
the National Advisory Committee for Aeronautics
(NACA),

Ada Lovelace

Ada is considered the first computer programmer.
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http://www.publicdomainfiles.com/show_file.php?id=13528672812622
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UNCONSCIOUS BIA

L —

Unconscious bias is when:

We make judgments or decisions on the basis of our prior experience,
our own personal deep-seated thought patterns, assumptions or
interpretations, and we are not aware that we are doing it.

https://royalsociety.org/~/media/policy/publications/2015/unconscious-bias-briefing-2015. pdf
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RAISING AWARENESS OF UB

It's important to ask yourself, what signals are you sending? In your
body language, in your casual cormments and feedback?

Are you aiming whole class discussion at a particular group of students?

Do you use exclusive language e.g. “OK guys!”

Competition vs collaboration - is there a mixture within your classroom?
Have you provided a diverse range of role models on classroom displays?

Do you set tasks which have barriers for some students (e.g. internet access)?
Are your activity contexts excluding or disengaging certain groups?

One of the best ways to find out is to record yourself in a lesson and
watch it back.

https://community.computingatschool.org.uk/resources/61/single
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GCSE Computer
Science results
in 2019, what
percentage of
girls took CS?

A level
Computer
Science 2019
results, what
percentage of
girls took CS?



https://www.flickr.com/photos/lupuca/8720604364
https://www.flickr.com/photos/lupuca/8720604364
https://commons.wikimedia.org/wiki/File:H%C3%A9raldique_meuble_Echelle.svg
https://commons.wikimedia.org/wiki/File:H%C3%A9raldique_meuble_Echelle.svg



https://pixabay.com/images/search/computer/
https://pixabay.com/images/search/computer/

‘Although pairing helps all

x e Cognitive load
students, we believe that it is T
particularly beneficial for women

. Requires
because it addresses several _etecthe

significant factors that limit
women's participation in
computer science.

Swap roles regularly

Mavigator

Werner, L, Hanks, B. & McDowell, C. (2004) Pair-programming helps female
computer science students
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https://raspberrypi-education.s3-eu-west-1.amazonaws.com/Quick+Reads/Pedagogy+Quick+Read+3+-+Pair+Programming.pdf

Pair programming supports learners to produce better
Raspberry Pi solutions to complex programming problems

Pair programming is a pedagogical approach that you can use in your
classroom which involves learners working together on a problem to
develop programs. This Quick Read aims to highlight the benefits of the
approach, as well as factors to consider when applying pair programming
in the classroom.

Cognitive load
shared vi
collective memory

Requires
communication
Swap roles regularly

Navigator

puter
1m the navigatar

What is pair programming?

Pair programming is an approach why
write a program or solve a prol whilst
Pair programming is routs

came to education as the ol

ork together to
a single computer.

Application of this concept is more structured than simply asking two
leamers to work together. Pairing learners without giving guidance
as to how you want them to work together can often lead to on
both, learners quickly losing focus. There needs to be an initial
investment of time to develop effective paired work. Ideally, both
leamers should be engaged and contributing equally to the task
Poor communication can be detrimental to the pair's collaboration
and can cancel out the benefits of pair programming. Therefore, an
tial part of making pair programming a success is spending time
that leamers have a good understanding of the
fulfil during the task

The driver will control the keyboard, mouse, or pe

Summary

Driver/!

* Leamners take tums playing the role of the
driver and the navigator, swapping roles at
regular intervals
The driver controls the keyboard and mouse
and will write the code
The navigator focusses on the wider aims
of the task, spots errors, problem-solves,
and reads out instructions to the driver

Benefits
Reduction in individual cognitive load via
the collective working memory effect
improved confidence in finding solutions,
particularly among female students
Improved quality of programs (fewer errors,
more efficient and elegant code)

Retention of learners' interest in the
activities, lessons, and subject

Key considerations

+ Communication is key: spend time
modelling, emphasising, and rewarding
these skills
Spend time ahead of the lesson carefully
planning the pairings based on skills,
personalities, or friendships
Ensure that both the driver and navigator
are always working on the same task at the
same time
Experiment with length of intervals to suit
your learers' needs
Ensure that summative assessment is based
on paired and individual work/tests, with a
greater weighting to individual work
Check that both members of the pair are
fulfilling their roles, and do not allow one
to dominate

task. They will type the code or write out the algorithm as instructed by the navigator. These tasks have a lo
cognitive demand for the leamer and allow them to concentrate on writing code accurately, rather than also having to

focus on tasks such as problem-solving, deciphering t

The navigator will support the driver, watching with a keen eye for any

and algorithm developn

ors being made. The navigator will also play a

strategic role by thinking of alternative solutions to problems, reading the notes from the teacher, or even walking around

the class to look at what others are doing. Th

t
the navigator doesn't have the responsibility of having to write the code, t

s reduced.

Learners choose, or

e demand than the tasks of the driver, but as
xtraneous load on each member of the pair

he task has started, they swap roles regularly — approximately
y). This will make sure that

ryone is playing an equal and active role,

y are encouraged to think in different ways and both take ownership of the problem that they are solving.

Suggested benefits

There are several benefits from pair programming that have been observed through a range of studies. For example,
through pair programming, the learners' individual cognitive load Is reduced, because the tasks to complete are shared
between them. This is known as the collective working memory

algorithm development, problem search)”.* However, poor communication between learners can create additional
cognitive load, which could eliminate the benefits of this effect (see ‘Pairing learners).

Another benefit of pair programming is the likely improvement of the quality of the programs produced by the learners.
The learners support each other by debugging, spotting syntax errors as they occur, and making their code more elegant
and efficient

Although most studies conducted so far have been with university students, they suggest that pair programming has its
biggest impact with learners with less advanced skills and lower confidence, o with groups of learners studying
introductory courses in programming.

Although research shows that pair programming benefits all learners, there is some evidence that suggests that the
technique has a greater impact on girls. In studies conducted on learners taking foundation programming courses in
higher education, Werner et al.” reported a significant increase in confidence levels reported by the women who were
paired, compared with the women who worked independently. Similar findings by Braught et al.* showed that women
who worked alone were more frustrated than women who worked in pairs.

Whilst evidence shows that pair programming can benefit girls in terms of results and their perception of the subject,
there is suggest that it has a negative impact on boys. Hanks found that female students have more
positive i ions of pair than their male c but the diff were not statistically
significant Allowing female leamers to work together might help maximise some of the benefits of this approach

Practical considerations

Pairing learners
As an educator, you will need to use your professional judgement to choose the best pairings in order to optimise the
benefits of the collective working memory effect.” Key factors that could be considered when creating pairs include
the following:
+ The leamers’ personalities and social affinity (degree of comfort working together) should be considered for
sustained or complex tasks, as the pair will benefit from their established relationship.*
+ Many studies advocate focussing on the 'skill sets’ of the learners when pairing. Whilst there is no consensus from
research as to which skill-based pairings are most successful, it is good to start by pairing learners with more advanced
skills with learners with less advanced skills.

Whichever method of pairing you opt for, it is important to check in regularly with pairs to ensure that they are working
well.

Assessment
Learners should be assessed on both their paired work and their individual work. It is not recommended that any
summative assessment be based solely on the work that they complete as a pair. Preston* makes two recommendations
for to encourage individual with pair
+ Assessment should require students to develop code, interpret code, or both
+ Assessment scores for individuals should be weighted more heavily than the joint project score when determining the
final grade

Further advice and guidance can be found in a middle school~focused paper by Werner and Denning*

Benefits of this approach:

e Benefits Reductionin
individual cognitive load via
the collective working
memory effect Improved
confidence in finding
solutions, particularly among
female students

e Improved quality of programs
(fewer errors, more efficient
and elegant code)

e Retention of learners’ interest
in the activities, lessons, and
subject

https://raspberrypi-education.s3-eu-west-

1amazonaws.com/Quick+Reads/Pedagogy+Quick
+Read+3+-+Pair+Programming.pdf
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Peer instruction relies on carefully

Selec.'-ed MU l.'.iple Choice Questions Pre-instruction (text, video, questions)
.(MCQS) bosed On S.0me pre_ Peer instruction activity
'nSTrUCT|On mOTer|O l' In C|OSS’ The Misconception-focused multiple choice question (MCQ)
MCQS Ore Combined WiTh peer Solo Peer Peer Share Class
response discussion  response results discussion

discussion to explore and
challenge student understanding.

_ Optional
step

Optional follow-up MCQ for retention

https://raspberrypi-education.s3-eu-west-
1.amazonaws.com/Quick+Reads/Pedagogy+Quick+Read+4+-
+Peer+Instruction.pdf
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s it St oot cnseps _ Benefits of this approach:
e b = e Itisastraightforward approach
; for educators to apply in their

classrooms

e Itleads toroughly double the
learning gains when compared
with no P

e Learners value the Pl approach
— especially the discussion
element

e Learners are more likely to

retain key concepts and

Where to start

 Review your content and highlight opportunities for + Write your own multiple choice question(s), describe the k ' d 1’ h 1’ p l
pre-instruction. Consider what learning can be moved misconception that each answer addresses, and share n ow e e 0 U U s l n
outside the classroom to enable discussion during the questionls) with other educators.

ot e e e Peer-led discussion promotes

gnose same of '« Visit Peer Instruction for Computer Science for more

ek
misconceptions. guidance and resources.

learning

https://raspberrypi-education.s3-eu-west-
1amazonaws.com/Quick+Reads/Pedagogy+Quick
+Read+4+-+Peer+Instruction.pdf
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UK Bebras

é:é} Computational
g‘a Thinking v

Challenge

Barefoot

Unlock the future of your classroom
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https://girlswhocode.com/en-uk
https://girlswhocode.com/en-uk
https://projects.raspberrypi.org/en/codeclub
https://projects.raspberrypi.org/en/codeclub
https://www.ncsc.gov.uk/cyberfirst/girls-competition
https://www.ncsc.gov.uk/cyberfirst/girls-competition
https://stemettes.org/
https://stemettes.org/
https://www.barefootcomputing.org/
https://www.barefootcomputing.org/
http://www.bebras.uk/
http://www.bebras.uk/
https://projects.raspberrypi.org/en/codeclub
https://projects.raspberrypi.org/en/codeclub
http://www.bebras.uk/
https://stemettes.org/
https://www.barefootcomputing.org/
https://www.ncsc.gov.uk/cyberfirst/girls-competition
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Hour OF CODE
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This December, schools across the globe will participate
in the largest education event in history.

P »l o) 006/204 B oS @ O5] DD

https://lyoutu.be/KsOIIDT145A
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Welcome to Computing at School I

CAS is a grass-roots community of people, passionate about Computing and working
together to support teachers and ensure that every child has a world-leading computing

education. |
4

https://www.computingatschool.org.uk/
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YOU/CANNOT BE WHAT/ YOU
CANNOT SEE’

Reshma Saujani
CEO and Founder of Gids Who Code

@Shorifc am


https://www.pexels.com/photo/tri-color-background-2457317/
https://www.pexels.com/photo/tri-color-background-2457317/

Careers with Impact: Meet the Programmers who Lo

16
\ E * )
ut Careers with Impact: Meet the
"l What do programmers do? Programmers who
4 ‘ \ How do they change the world? #CodeTheWorld | Live Event -
R ; How can youbecome one?[l /N —— ' ST E M
Join us to ask your questions! A AMBASSADORS
MAYOR OF LONDON @ "‘(gg‘f:ts” STEMoites
TECHUCATION
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https://www.stem.org.uk/stem-ambassadors
https://www.eventbrite.co.uk/e/careers-with-impact-meet-the-programmers-who-codetheworld-live-event-tickets-117522140887

WOMEN IN COMPUTING
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Lovelace”

MAMACOmputerScientist

i”/'
N

Flore Nightingale

#lAmAData

nAnalyst

. Mary (o Jepsen

¥IAmAComputerScientist

L

Thank you,
Fran Allen
HAMM omputerScientist

Juliana Rotich
MAMAComputerScientist MAMAComputerScientist
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https://teachinglondoncomputing.org/2020/03/03/women-in-computing-free-posters-for-uk-schools-from-iocoding-digitalskillsmatter-jb/

DIVERSITY POSTERS

What cat themed game
that teaches programming
™

Young Leader 2018 k! 2,

7

Thank you, Segun Fatumo.

Vou are savong lives by -

aatng peeit corspute
ool
gentic rescarch.
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https://teachinglondoncomputing.org/celebrating-diversity-in-computing/

OWN POSTERS

Showcase &
Celebrate

fo
Motivate’
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Register your school for Gender Balance in Computing

Gender Balance in
Computing

Help us find the best ways to encourage
young women to study Computer Science.

TECHUCATION @Shorifakhanam


http://ncce.io/gbicregister
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https://teachcomputing.org/

Primary teachers Secondary teachers Courses Teaching resources

g Commiunily

Helping you

teach computing

Discover training, resources and
guidance to help you teach
computing with confidence.

Get started!
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https://docs.google.com/forms/d/e/1FAIpQLSeSmjJgi5jsUI0u6AxUR-FmEkudj-jgeGYLAVumaHgxGiIEIw/viewform
https://teachcomputing.org/

Cover a broad
Computing
curriculum not
just computer
science

Deliver a Provide accessible

creative homework
curriculum opportunities e.q.

paper-based or
provide lunchtime
Use gender- access to
neutral and technology
culturally sensitive
language and
activities in your
lessons

Use techniques,
like paired
programming,
to engage girls

Do not enforce
entry
requirements for
qualifications

Use free and
open-source tools
and resources, e.9.

wiki books and
free software

Promote role
Be aware of models from
your diverse
unconscious backgrounds. Learn how to
bias and how to encourage and
avoid it inspire all groups
of students
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THANK You

Shorifa Khanam

Computing & Online Safety Consultant
Subject Matter Expert for NCCE & Stem Learning UK

Contact details:
shorifa.khanam@techucation.co.uk
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