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Thank you



I want to convince you that

• Our world have changed – we are now wading 
in data, and this influences society

• This is a huge opportunity – data can help us 
make better decisions and direct our efforts

• Data also presents our society with new 
challenges

• We need data education for all to prepare our 
children to thrive in a data driven world
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Ninety percent of the data in 
the world today has been 
created in the last two years 
alone. Our current output of 
data is roughly 2.5 quintillion 
bytes a day

https://www-01.ibm.com/common/ssi/cgi-bin/ssialias?htmlfid=WRL12345USEN


…and is it reshaping our society *

*whether you want it to or not



Machine learning puts data to work

…and can work amazingly well



We humans should put data to work

• We all need to develop a fact-based 
world view

• Freely accessible world data sets help us 
to understand the world as it is (not as it 
was in 1965)



Why do we need data literacy?

• “data literacy allows for the development of 

citizens who can access and analyze data from 

government or from their own personal 

sensors in order to answer their own 

questions, giving them a powerful voice in a 

democratic society” (Gould, 2017)

• Statistical literacy leads to better decision 

making

• “Statistics should be like cooking” (Xiao-Li 

Meng, in Wild, 2017)



A data literate person:

“understands, explains, and documents 
the utility and limitations of data by 
becoming a critical consumer of data, 
controlling his/her personal data trail, 
finding meaning in data, and taking action 
based on data. The data-literate individual 
can identify, collect, evaluate, analyze, 
interpret, present, and protect data.” (ODI 
2015).



FINDING MEANING IN DATA
Statistical and visual literacy



Visual data literacy: accessing the 
world’s data



Everyone finds statistical reasoning hard

• Humans have a well 
documented series of cognitive 
biases which lead us to make 
poor decisions based on flawed 
probabilistic reasoning

• Researchers are poor at 
interpreting statistical results
(p-values and confidence 
intervals) Coulson et al. (2010) 

• Researchers who are primarily 
statisticians also misuse and 
misinterpret statistical findings 
(p-values)(McShane and Gal, 
2017) 



This is a problem we can solve
• It turns out that people can reason 

soundly about probabilities if the 
information is represented in 
particular ways (natural frequencies 
and visual representations) (Meder
and Gigerenzer, 2014) 

• There are ways to teach probability 
which improve children’s 
understanding of the foundational  
concepts (Nunes, T. et al., 2015) 
– Randomness
– How to work out a sample space (all 

possible events and sequences of 
events which could happen)

– How to compare and quantify 
probabilities

– Correlation (the relationship between 
events)



Data visualization in the early years: 
supporting abstraction

Alper et al (2017)



CONTROLLING PERSONAL DATA TRAILS



UK attitudes to data sharing

Source: https://theodi.org/article/odi-survey-reveals-british-consumer-attitudes-to-sharing-personal-data/

• One in 5 18-24 year-olds said 

they would feel comfortable 

sharing their date of birth to 

an organization they didn’t 

know. For 45-54 year-olds, the 

figure was just 8%

• 38% of 18-24 year-olds would 

share data about spending 

habits to save them money -

15% of over 55s



COLLECTING, PROCESSING, 
STORING AND ANALYZING DATA

The link with computing education



What does computer science have to do with it?

• Everything – computer 
science is the backbone of 
modern science

• Programming enables us to:
– to collect new data sets (e.g. 

from IoT devices)
– link data sets together
– perform custom analysis on 

our datasets
• We need to understand 

algorithms to know in 
general what machine 
learning does, how,  and its 
limits



Computational thinking and data 
literacy are linked

Concept progression for computing in Curriculum 
for Excellence



Computing teacher numbers are 
falling in Scotland

• Number of computing
teachers dropped by 
25% between 2005 and 
2015

• Only 598 active
computing teachers left

Source: http://www.cas.scot/wp-content/uploads/2016/08/ComputingTeachersinScotland-CASSReport2016.pdf



Higher Computing results 2017

Source: https://www.sqa.org.uk/sqa/64717.html

• Fewer than 5,000 people took Higher Computing in 2017
• 85% boys opted to take Higher Computing
• Girls who did take it outperformed boys
• Performance in Computing is lower than other subjects

TOTAL PERCENTAGE OF ENTRIES PERCENTAGE GRADE A PERCENTAGE GRADES A TO C

TITLE ENTRIES MALE FEMALE MALE FEMALE MALE FEMALE

Computing Science 4,476 85 15 18 25 64 69

Mathematics 18,861 53 47 31 32 73 76

Totals 194,804 45 55 25 32 74 80



This is a problem we can solve

• There is now an 
international pool of high 
quality tools and teaching 
materials to use

• There are multiple studies 
from around the world 
showing effective ways to 
teach CS (Straw, Bamford and Styles, 2017; 
Zur-Bargury, I., Pârv, B. and Lanzberg, D. 2013; Grover, S., 
Pea, R. and Cooper, S. 2015)

• Attention is now turning 
to effective programmes 
for teacher education Delyser, 
L. et al. (2018) Source: 

https://www.euractiv.com/section/digital/infographic/infogra
phic-coding-at-school-how-do-eu-countries-compare/



So far
• We have seen that

– Our world is increasingly data driven
– We need better data literacy to take full advantage of this, 

and avoid the pitfalls
– Data literacy draws on a range of statistical and 

computational skills
– In general, people find it hard to correctly interpret statistical 

information. But it can be taught
– People also find computational thinking hard, particularly 

programing. But this can also be taught
– We’re currently not where we need to be in Scotland to be 

ready for the data age
– So we must invest in data education for all



DATA EDUCATION FOR ALL
How?





The Data 
Capital of 
Europe



The proposal

All children in the City Region will have the 
opportunity to excel in data education, 
regardless of their gender, location or 

financial circumstances.

121k
Learners 

across the 
region over 8 

years



What we’ll do
• Develop a coherent data curriculum– drawing 

on expectations and outcomes from existing 
subject (computing and maths)

• Develop, collate and curate teaching materials 
to match curriculum (online)

• Establish professional learning networks for 
teachers, supported by project officers

• Work with ePlacement Scotland and employers 
to provide work experience, work placements 
and apprenticeships
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Getting started

Newbattle, Digital Centre of Excellence



Pilot project with second year

Project 
leader: 
Craig 
Steele



Questions?
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EXTRA SLIDES THAT JUDY 
WANTED TO SQUEEZE IN BUT 
WOULD HAVE DOUBLED THE 
LECTURE LENGTH



What you need to be statistically
literate
• understanding who collects data about us, why they collect 

it, how they collect it
• knowing how to analyze and interpret data from random 

and non-random samples
• understanding issues of data privacy and ownership
• knowing how to create basic descriptive representations of 

data to answer questions about real-life processes
• understanding the importance of the provenance of data; 
• understanding how data are stored 
• understanding how representations in computers can vary 

and why data must sometimes be altered before analysis
• understanding some aspects of predictive modeling.

Source: Gould, R. (2017) ‘Data literacy is statistical literacy’, Statistics Education Research 
Journal, 16(1), pp. 22–25.



Visual data literacy: multi-dimensional



Visual data literacy: tailored
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Unicorns wanted

• Value to the UK economy of big 
data analytics and the IoT 
combined could accumulate to 
£322 billion – CEBR, 2016

• 2/3 of data-active organisations 
struggled to fill at least one 
vacancy in the UK – 2014 Nesta, 
Skills of the Datavores

• By 2020, prediction of 15% 
growth in data jobs – Burning 
Glass Technologies 2017

• Changing job roles in response 
to adoption of AI and 
automation - IPPR predict that 
1.2m Scottish jobs affected



What careers do kids want?

• 49% of UK kids in a 

2017 survey said 

they would like to 

have a career in the 

technology sector

• Both parents and 

kids said technology 

was necessary to 

succeed in future 

careers (75%)

Source: https://news.o2.co.uk/press-release/move-doctors-teachers-kids-today-dreaming-becoming-vloggers-animators/



TIMSS 2015 – 14 year olds
(low level)

International 
average: 64% 
correct
England: 70% 
correct

Source: http://timssandpirls.bc.edu/timss2015/international-results/wp-content/uploads/filebase/full%20pdfs/T15-International-Results-in-Mathematics-Grade-8.pdf



TIMSS 2015 – 14 year olds

(intermediate)

International 

average: 62% 

correct

England: 70%

correct

Source: http://timssandpirls.bc.edu/timss2015/international-results/wp-content/uploads/filebase/full%20pdfs/T15-International-Results-in-Mathematics-Grade-8.pdf



TIMSS 2015 – 14 year olds

(advanced)

International 

average: 51% 

correct

England: 68% 

correct

Source: http://timssandpirls.bc.edu/timss2015/international-results/wp-content/uploads/filebase/full%20pdfs/T15-International-Results-in-Mathematics-Grade-8.pdf



Gender and Maths

Source: http://timssandpirls.bc.edu/timss2015/international-results/wp-content/uploads/filebase/full%20pdfs/T15-International-Results-in-Mathematics-Grade-8.pdf



Example of data visualization in  current textbook 



Young people’s data privacy concerns over 

time

I’m comfortable that my site is private. If my information is accessed it is my own fault 
for not using privacy settings properly – Social teens in 2018

‘I don’t feel at risk. I have never felt threatened that they’re using the information for 
something that could damage my actual person’. Thoughtful 20s in 2018

An 8 year study tracking attitudes to social networking in 45 young Australian 
users. Gelman, Martinez, Davidson, & Noles (2018)

Social teens (15-17) Young adults (18-21) Thoughtful 20s (22-24)
Experimenters Acceptors Managers

Nothing to lose Something to lose Everything to lose

My information doesn’t 

have any value to 

companies anyway

The use of my 

information is the price to 

pay for free use of an SNS.

I trust Facebook with my 

personal information, but 

I don’t trust advertising 

messages on it




