Shaping our future through STEM: 4 Education

C STEM Scotland
Q& Nation How to promote STEM through the Foghlam Alba
learning environment

Protocols:

Please take note of the protocols for
during the session

Please take a moment to say hello in the
chat box and tell us where you are from...

Click fo see ’
Participants List

(add/remove/mute users)

Meeting Name
(Click for 'Join’ info to invite others)

Mute Hang Up Hide Your

Your Mic Call Camera Turn On

Captions

Report a proble
Help Click Dots for
Popup Menu
+
T i

Turn off your camera
Mute your microphone

Post comments, questions and
thoughts into the chat window

The chat will be facilitated by one of
our team

The event will be recorded

Twitter: #STEMNorth #STEMnation

For Scotland's learners, with Scotland's educators
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How to Promote STEM through the
Learning Environment
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Figure 2. A summary of young people’s science interest, perceptions and aspirations by age — survey data from over
40,000 students aged 10-18. Note: *Only asked of students aged 17/18 studying at least one science A Level.

“*The data from students aged 17/18 is weighted to national A Level science entries. Figl.ll"E 4. Overview of mendati for DGlIC},F and DTECtiCE.
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Realising the Ambition
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A stereotype is a widely held belief
or generalisation about the
behaviours, characteristics and
roles performed by specific groups
of people.

Task: Consider a stereotypical scientist:
» Associated words or phrases
» Likes/Dislikes

» Expectations (skills, appearance,
aspirations, personal qualities,
educational attainment)

W @EdScotIGBE

If you have a
smartphone,
please go to

www.menti.com

Use the
code

317101
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http://www.menti.com/
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What toy ads on UK TV tell children
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Gender balance in uptake of Highers
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Maths Level Cohort %Cohort % % Cohort D- | 5-year trend Comment
A-C Cohort E
A
N5 S4 Boys 33% 19% 11.5% Steady but | Girls slightly out-perform boys with
34% 18% 12% slight presentations at 50% compared to
increase  |44.5% and more As.
S4 Girls 37% 21% 13% Steady but
38% 21% 13% slight
increase
H S5 Boys 21.5% 10.5% 7% Fairly Very similar presentation levels with
21.5% 10.5% 8% consistent | very slightly higher performance from
girls.
S5 Girls 23% 10.5% 6% Fairly
22% 10% 8% consistent
AH S6 Boys 8.8% 3.9% 3.8% Slight Uptake from boys higher than girls
9.0% 4.1% 3.7% increase consistently, but numbers are small.
since 2016
S6 Girls 5.2% 2.5% 1.7% Slight
5.5% 2.4% 1.9% increase
since 2016

#STEMNorth

#STEMnation
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‘Children’s aspirations appear to be shaped by gender-specific
iIdeas about certain jobs...

... Over four times the number of boys wanted to become
Engineers (civil, mechanical, electrical) compared to girls... nearly
double the number of boys wanted to become scientists compared

to girls’
- Education and Employers (January 2018)
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Parents

Engineer

Scientist

Tradesman (plumber, builder,
Professional sportsperson
Doctor

Police officer

Lawyer

Teacher

Film/TV producer
Accountant

Journalist

Music producer

Campaign for Science and MNurse

Engineering (CaSE) hion desi
“Improving Diversity in Fashion designer

STEM”, May 2014 Hairdresser
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#STEMNorth

Going forward...

#STEMnation

» Deeper look at these three
areas

» Practical considerations to
help mitigate the impact of

stereotyping and actively
promote STEM

For Scotland's learners, with Scotland's educators



Allport’s Scale (structure
devised 1954)

Societal inequality — mass
discrimination, violence,

< economic and political
inequality.
The only girl in the

physics class is « More harmful behaviours
constantly put on — violence (physical and
the spot and made non-physical), individual
to prove herself hate crimes
A fA‘tFerE% am gsngnrc]: r S - . .
E gb@gg% ? = Discrimination — denying

courapp@hgmg for services, jobs, rights to
person from ‘out-group’.

ArhdeacBESR9eKBsaHEIRBETIE Pientiade
apiichaSTEEW S eatmiy

A

Avoidance — avoiding
interaction with ‘out-group’ or
group stereotypes held about

Antilocution — stereotypes,
bias, everyday sexist
language.
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In schools:

Criticised for

Praised for

Result

Ideas - Processes

Understanding

Girls | Work content Good behaviour Loses confidence in
academic abilities.

(Receive less Effort
negative Blames self
feedback in
general than
boys.)

Boys | Behaviour Work content Retains confidence in

ability despite
criticism.

Blames external
factors

Where all children were given the sort of feedback most often given to

girls, they tended to lose confidence in their academic abilities.

#STEMNorth #STEMnation

Number in
Class

Answers from

Check ups

m Girls
Boys
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Job Stereotypes

Cari Make a
arne difference
Gentle Sensitive

Empathetic Supportive

Compassionate
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Job Stereotypes

__—

Strong Confident
Intelligent Skilled
Leaders Funny

Make tough decisions
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Job Stereotypes

Cari Make a
arne difference
Gentle Sensitive

Empathetic Supportive

Compassionate
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Practical Considerations

» Reflect on your own unconscious bias
» Consider the use of gendered wording
» Reflect on how sexist language is challenged

» Consider how you give feedback and what the focus of the feedback is (ties in with
experiences)

» Consider the words we use to describe careers, jobs and tasks (ties in with experiences)

#STEMNorth #STEMnation For Scotland's learners, with Scotland's educators



Experiences

Interdisciplinary “Learning through play is
LWLl about continuity; bringing

together children’s
spheres of life - home,
The Curriculum :
‘the totality of all that is planned SChOOI and the W|der
for children and young people World, and dOing SO over
throughout their . ”
education’ time
- Susan MacKay, Director
Ethos and life of the Curriculum areas of Teaching an_d Learning
school as a community kel at Portland Children’s
Museum
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Skills for the future: Meta-skills

Timeless, higher order skills that support the development of additional
skills and promote success in whatever context the future brings

Self management

Taking responsibility for your own
behaviour and wellbeing

Focussing
The ability to manage cognitive load by filtering and

sorting information in order to maintain a sense of focus
in an age of information overload and constant change

Integrity

Acting in an honest and consistent manner based on a
strong sense of self and personal values

Adapting

The ability and interest to continue to enlarge
knowledge, understanding and skills in order to remain
adaptive and resilient as circumstances change

Initiative

Readiness to get started and act on opportunities built
on a foundation of self belief

Social intelligence

Awareness of others’ feelings, needs, and concerns
in order to effectively navigate and negotiate
complex social relationships and environments

Communicating

The ability to openly and honestly share information in
a way that creates mutual understanding about others’
thoughts, intentions and ideas

Feeling

Considering impact on other people by being able to
take a range of different thoughts, feelings and
perspectives into account

Collaborating

The ability to work in coordination with others to
convey information and tackle problems

Leading

The ability to lead others by inspiring them with a clear
vision and motivating them to realise this

Innovation

The ability to define and create
significant positive change

Curiosity

The desire to know or learn something in order to
inspire new ideas and concepts

Creativity

The ability to imagine and think of new ways of
addressing problems, answering questions or
expressing meaning

Sense making

The ability to determine the deeper meaning or
significance of what is being expressed and to
recognise wider themes and patterns in information

Critical thinking

The ability to evaluate and draw conclusions from
information in order to solve complex problems and
make decisions

RSP Crested by Siills Development Scotiand, 2018. This work (s licensed under the Creative Commons Attribution-NosCommerciel-SharaAlie 4.0 International License. 7o view & copy of this license, vist MipUorestivecommons.onglcensewby-ne-sa's O
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Practical Considerations

» A focus on reflecting with the learners on the skills being used in the different learning
experiences

» Actively designing experiences that promote meta-skills in all curricular areas

What

Simulation Design brief

if/Imagine if...

#STEMNorth #STEMnation For Scotland's learners, with Scotland's educators



Spaces

What are your spaces telling your
learners?

#STEMNorth #STEMnation For Scotland's learners, with Scotland's educators




Compare these learning environment spaces. What stories
do you think they tell?

reflect...
discuss
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Compare these learning environment spaces. What stories do
you think they tell?

reflect...
discuss
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Compare these learning environment spaces. What stories do you
think they tell?

reflect...
discuss
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Is your space fit for purpose?

» Has the environment had any element of co-creation with the learners or is everything
there for your benefit?

» Are there messages on display that have been discussed with the learners, such as role
models, career paths, etc?

» Do your spaces encourage use of STEM skills or is everything done for the learners?

» Are all areas of your space accessible to all, inclusive to all and challenging of
stereotypes?

#STEMNorth #STEMnation For Scotland's learners, with Scotland's educators



#STEMNorth

#STEMnation

Conclusions
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Planning and evaluation

« What will you do as a result of
engaging in this professional
learning activity?

* Please complete the webinar
evaluation:

http://bit.ly/STEMintheNorth



http://bit.ly/STEMintheNorth

Numeracy & Mathematics

« Education Scotland’s numeracy & mathematics Professional Learning Community — a one
stop shop for key documents, links and guidance. A practitioner Glow login is required for
this site

 Making Maths Count final report and review report

« National thematic inspection report for numeracy & mathematics

« Supporting Numeracy at home - resources for families on Parentzone Scotland
 Numeracy & Mathematics Professional Learning Resources — published August 2020

« |Improvement Hub Resources — numeracy & mathematics resources on the National
Improvement hub

 Follow us on Twitter: @edscot maths

Get involved:
« Maths Week Scotland is 28 September - 4 October 2020

#STEMNorth #STEMnation For Scotland's learners, with Scotland's educators


https://glowscotland.sharepoint.com/sites/mathsplc
https://www.gov.scot/binaries/content/documents/govscot/publications/progress-report/2016/09/transforming-scotland-maths-positive-nation-final-report-making-maths-count/documents/00505348-pdf/00505348-pdf/govscot:document/00505348.pdf
https://blogs.gov.scot/making-maths-count/2018/01/12/making-maths-count-one-year-review-report/
https://education.gov.scot/education-scotland/what-we-do/inspection-and-review/thematic-reports/national-thematic-inspection-numeracy-and-mathematics/
https://education.gov.scot/parentzone/learning-at-home/supporting-numeracy/
https://education.gov.scot/improvement/learning-resources/numeracy-professional-learning-resource/
https://education.gov.scot/improvement/learning-resources/a-summary-of-resources-to-support-learning-teaching-and-assessment-within-numeracy-and-mathematics/
https://twitter.com/edscot_maths
https://www.mathsweek.scot/

Technologies & Digital

« Digilearn.scot is our digital learning community

» DigiLearnScot videos on YouTube

« Practitioner support for online remote learning

» Education Scotland’s Digital Learning and Teaching Strategy
 Technologies Professional Learning Community in Glow

* Digital Schools Award Scotland

 Glow Connect Blog

* Microsoft Educator Centre

 Google for Education Teacher Centre

#STEMNorth #STEMnation For Scotland's learners, with Scotland's educators


https://blogs.glowscotland.org.uk/glowblogs/digilearn/
https://www.youtube.com/channel/UCzFsp7PF70TMlqVM4nCsxSg?view_as=subscriber
https://education.gov.scot/improvement/learning-resources/supporting-online-learning-links-for-practitioners/
https://education.gov.scot/education-scotland/scottish-education-system/policy-for-scottish-education/policy-drivers/digital-learning-and-teaching-strategy-for-scotland#:~:text=Digital%20Learning%20and%20Teaching%20Strategy%20for%20Scotland%20This,able%20to%20benefit%20from%20digital%20technology%20in%20education.
https://glowscotland.sharepoint.com/sites/PLC/technologies/SitePages/Home.aspx
https://www.digitalschoolsawards.co.uk/
https://glowconnect.org.uk/
https://education.microsoft.com/en-us
https://teachercenter.withgoogle.com/

Improving gender balance & equalities

« Improving gender balance and equalities 3-18 page on the National Improvement hub
» Supporting gender balance & equality — resources for families on Parentzone Scotland
« Gender Stereotypes: An Introduction Action Guide

« STEM Aspires Reports

 |IGBE Wordpress

* Looking at Gender Balance in STEM subjects at School

» |deas and Activities to Explore Unconscious Bias (Sway)

 Follow us on Twitter;: @EdScotlGBE
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https://education.gov.scot/improvement/learning-resources/improving-gender-balance-3-18/
https://education.gov.scot/parentzone/learning-at-home/supporting-gender-balance-and-equality/
https://education.gov.scot/media/khsi24hr/gender-stereotyping-intro.pdf
https://www.ucl.ac.uk/ioe/departments-and-centres/departments/education-practice-and-society/aspires-research
https://igbe.school.blog/
https://education.gov.scot/improvement/Documents/Sciences/SCI15_GenderBalanceinSTEM/GenderBalanceBriefing_tcm4-869326.pdf
https://sway.office.com/ZCQbwPz88OYN5qPE?ref=Link
https://twitter.com/EdScotIGBE

STEM & Science

« National STEM Education & Training Strateqy and Annual report
« STEM Resources page on the National Improvement hub
« Our Sciences and STEM Wakelets link to lots of useful resources for learning & teaching

 Our STEM Blog keeps you up to date with STEM news and you can follow us on Twitter:
@STEMedscot and @EdScotSciences

« GLOW Sciences PLC — the Science professional learning community on GLOW
 Supporting STEM at Home — resources for families on Parentzone Scotland

Get involved:
 Young STEM Leaders programme
« British Science Week is 5-14™" March 2021. This year’s theme is Innovating for the future
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http://bit.ly/STEMstrategy
https://www.gov.scot/publications/stem-strategy-education-training-scotland-second-annual-report/
https://education.gov.scot/improvement/learning-resources/a-summary-of-stem-resources
https://wakelet.com/@STEMES
https://blogs.glowscotland.org.uk/glowblogs/STEMcentralinmotion/
https://twitter.com/STEMedscot
https://twitter.com/EdScotSciences
https://glowscotland.sharepoint.com/sites/sciencesplc
https://education.gov.scot/parentzone/learning-at-home/supporting-science-at-home/
https://www.youngstemleader.scot/
https://www.britishscienceweek.org/

