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The Future of Téaching
Geocomputation

Alex Singleton

Professor of Geographic Information Science
Department of Geography and Planning
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GEOGRAPHIC DATA SCIENCE LAB

OPEN FOR 2016 ENTRY..
MSc Geographic Data Science.

Provicing ecelient carser cpporiunition, T programme develops applied sidls in G5 and Data Sclence.
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Our Projects

geographicdatascience.com
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GEOGRAPHIC DATA SCIENCE LAB
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7] coosbike - SPSS Data Editor

Eloll Ecitl Vsow ! Delal Transiom 1 Siskshcs I Graphs 1 UkiAes I Window el |=
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1:q17a In =
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gieu)|Rqien Numeric Veriable -> Output Venable: O Varakio | pe) b =
1 5| 97459 7178 —> AGECAT Upu
Name: 5
2 < IAGE(‘AT Change | =
3 5| 97459 Label:
4 Iakdown Over/Under 50 Years Q
3
5 5| 97459 o
If... D]
6 4| 97420 —' W
7 4| a7420 Old and New Values... | %
8 4| 97420 o | Enete | Reset | Concel | Help | &
9| 3| 97423 %
10 51 97459 2 1 0 2 0 0 4 _Q
1 3| 97423 2 2 1 2 0 of 3 4 B
12 4| 97420 2 0 2 2 0 0 4 34
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15 6 97459 1 0 0 1 1 1 5 www.spss.com
16| 4| 97420 2| ol o 2] o o] 4 | MRS
[§g Install SmartViewer
17 4| 97420 1 0 2 2 0 0 4 fOl" Win dOWS o Installation Instructions
Ll18 4] 97420 2 1 1 2 0 0 2 Install Internet Explorer 5.0

Install Acrobat Reader 4.0
Install SPSS Data Access Pack
Evaluation Products

Browse the CD-ROM

Exit

SPSS Processor is ready
msuml ﬁ Norton System ... I_o Eudora Pro I L'F.ﬂE)qﬂoring-Proie..." coosbike - S...
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* Data handling: large administrative dataset
* Database joins

* Geodemographics

@;5’ * Geocoding postcodes




=181 x)
Be GOt Wew Iods Run Sohtons Window teb

A DFE S8R L hmw Dyl 2 X008
log - (untated)
data _null_; Al

do i=l to 5;
put | "Hello Worid!™;
end;

Horid!
o Horld!
1o Hor id!
NOTE: DATA statemnent used (Total process tinme)!:
real tine 0.12 seconds
cpu tine 0.01 seconds

=1

T data _null :
do i=1 to 5;
put 1 "Kello WVorld'"™;
end; )
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My Problem...

 Heavy on following instructions (button pushing)
e Lack of process thinking

» Detached from the real world
* Clean data”? Old data”

 Not contemporary
e Limited Tools

e Disjointed work flows
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KIM| i

Knowledge Media Institute

~yr 2000; 24-25 year olds
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Untitled - Notepad o B sl

File Edit Format View Help

<!DOCTYPE html>
<html>
<body>

<h1l>My First Heading</hl>
<p>My first paragraph.</p>

</body>
</htm¥>
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ESRC International Benchmarking Review
of UK Human Geography (2013) states that “in
many sub-disciplines it [Human Geography] is
world leading, setting the Iintellectual
agenda ..." but identifies “a relative weakness
in quantitative methods and GIS” due to “the
relative neglect of quantitative methods in
undergraduate and postgraduate training".

Ly UNIVERSITY OF http://www.esrc.ac.uk/research/evaluation-impact/research-

é’; LIVERPOOL evaluation/international-benchmarking/
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Skills in Mathematics and Statistics Echcgion
in Geography and tackling transition i

Catherine Souch, Katharine Fitzpatrick and Richard Harris

Dialogue between the pre-
university and higher
education sectors about
the need for students to
develop and apply
mathematical ana
statistical skills

The Higher Education Academy STEM project series

https://www.heacademy.ac.uk/resources/detail/detail/disciplines/Maths_Stats_OR/Skills-in-Mathematics-and-Statistics-in-geography
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What methods are taught in the standalone
modules?

Statisics I
Basic/Descriptive statistics _
Gis
Regression |
Inferential statistics _
Parametric, non parametric -
Spatial analysis -
Mathematics -
Correlation -
t-test -

Data Analysis |l

Remote sensing [l

Secondary data (e.g. census) [

P24 UNIVERSITY OF PCA i
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Number of respondents

Quantitative methods




Software used for
guantitative methods

Descriptive Statistics ‘ Number of responses
Use MS Excel only 16 (29%)

Use SPSS (may also use MS Excel) 28 (50%)

Use others, including Minitab, R, ArcGIS 12 (21%)

Use MS Excel only 6 (11%)

Use SPSS (may also use MS Excel) 33 (59%)

Use others, including Minitab, R, ArcGIS, CAP 13 (23%)

No response 4 (7%)
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Very Dull

And Not Challenging!

 Cick 10 933 notes
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https://www.gov.uk/government/news/harmful-ict-curriculum-set-to-be-dropped-to-make-way-for-rigorous-computer-science

Press release
‘Harmful’ ICT curriculum set to be
dropped to make way for rigorous

L]

computer science
From: Department for Education and The Rt Hon Michael Gove MP
First published: 11 January 2012
Part of: Reforming qualifications and the curriculum to better prepare pupils for

life after school and Schools G C S E

. . . . Specification
Gove announces the scrapping the existing ICT curriculum to introduce new courses of study
in computer science. Computer Science
For exams June 2014 ormwerds

For cartification June 2014 onwards

Education Secretary Michael Gove today announced he was scrapping the
existing ICT curriculum. Inits place, he will introduce new courses of study
in Computer Science.

The move, which is being supported by industry experts including lan
Livingstone - co-founder of Games Workshop, would give schools the
freedom to create their own ICT and Computer Science curricula that equip
pupils with the skills employers want.

Other experts, including the British Computer Society and ICT professional

association Naace, confirm the current National Curriculum Programme of

Study is dull and unsatisfactory. Some respondents to a 2008 e-Skills study \ ;’\ ‘ g
said that GCSE ICT was “so harmful, boring and/or irrelevant it should 0 0° : - J
simply be scrapped”. 0‘ ,7,' Q hQ ’ !
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Home  About Startaclub Communities & Events Support Us News Teacher training Sign in Register

code
club

A nationwide network of volunteer-led after school
coding clubs for children aged 9-11

|wantto runaclub + within 1mile v

How it works

+ + +
Volunteer Venue Code Club Projects
A volunteer who knows how to goes 10 their local primary school lakes our specally wntien projects
program compulers
About volunteering Host a club View projects

2044 Code Clubs in the UK, teaching
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http://kano.me/

;;5 What's Kano?
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About us Contacts News Search

. Social policy Education Capacity building Teachers Apply for funding
Nuffield

Foundation _ . ‘ . . _
Improving social well-being through education, research and innovation

Nuffield Foundation » Capacity building » Q-Step

Q-Step

Q-Step is a £19.5 million programme designed
to promote a step-change in quantitative social
science training in the UK.

Funded by the Nuffield Foundation, ESRC and
HEFCE, Q-Step was developed as a strategic
response to the shortage of quantitatively-skilled
social science graduates.

Q-Step is funding fifteen universities across the UK to
establish Q-Step Centres that will support the
development and delivery of specialist undergraduate

Support programme
Q-Step expertise and resources will be shared across the higher education sector

_ _ through an accompanying support programme.
programmes, including new courses, work

placements and pathways to postgraduate study. Q-Step Centres Employers and Q-Step Support programme

The resulting expertise and resources will be shared

across the higher education sector through an

accompanying support programme which will also Highlights
forge links with schools and employers,

A step-change In
quantitative social

Read all about the launch of the Level 3 Pilot sclence skills

Further information: Scheme in Social Analytics delivered by Mr Rhys R
Jones, the schemes project lead and Lecturer in Nuffield F’o,mdanon

Q-Step Centres Quantitative Methods FE at Cardiff Q-Step Q-Step ESRC and HEFCE
Centre.

Latest activities
Sarah Lock, Q-Step Programme Head, has
written an article about Q-Step for the Social
Q-Step support programme Research Association's Research Matters QMenquiries@nuffieldfoundation.org
magazine on page 12.

The Nuffield Foundation, ESRC and HEFCE are

delighted to announce that the University of

Background to Q-Step Leeds is to join the Q-Step Programme. For
further details. nlease read our nress release.

Q-Step recruitment Contact us:

Employers and Q-Step

Q-Step inaugural event
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Sleepy Curriculums??

Get students excited and engaged
Demonstrate a brevity of tools / approaches
Less button clicking

Be critical / creative
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Sleepy Curriculums??

= syle 8 1er A Intel .
& { X -
D )
.&2{
- ."-.' a0 “Roboto Reguia™;

#sans_ltalici*Retote ltalic*;
$ians_bold: “Reboto Bols”;
$ans _bold italic: "Reboto Pold Ttalic™;

Pater: afee;
park: @ #f04;
®land: Lighten| sedd.5);

e {
background. image: wiCing/land _paper prg).
)

Pante (
fpolygon-fill: © addf;
fpolygon-opacity: .2%;

! fpolygon-comp.op: mltiply:
/line-coder: @ 221 * 6,
fline-wideh: 4;
Hline-cong-op; mltiply:

| slanduse {
(clons="park” ) [closs="mocd" ), [class="mrb" ),
[closs="pitch' ) (chass="grass’) (
polygon-fill: del)),;
line-color: @ afod * .5;

Vector V Raster; Cartography; CartoCSS
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Sleepy Curriculums??

esr cvnArt e 8

Hotspots; time and GIS
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Sleepy Curriculums??

P OpenStreetMap Edit j History Expor GPS Traces User Diaries Copyright Help About AlexS

Search features Q Point 7 Line

(2 AGREENBANK ROAD/PENNY, UANE]

Crowdsourcing; Digitising
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Sleepy Curriculums??

http://bost.ocks.org/mike/example/

T-,"
'Q'OIMINIWMW"

No Resampling Unform Resamping )| Adaptive Resampling
: P —
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S\eepy Currlculums’?

3D Mapping
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qgis2threejs - https://plugins.qgis.org/plugins/Qgis2threejs/



Sleepy Curriculums??

0 twoets

e e . - % 28 000 Sweots -
= m TWITTER NYC nad 2 Twests in English (B millicn)

ANULTIINGUAL SOCIAL CITY

= T b
£
&) Trendsmap

Cawdme’ wag 28y Darer
o Cperlrwedlag cata

Uncertainty, bias
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Code = Scary

* Useful for careers
* Be creative
* Useful conceptual framework
* [hink about problems not process
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Buffers

O TS o 200 56

B 3315764 1o 447301

B 731 w 560 M

O under 178 280

@ as a GIS
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_map, n =0,

ble to ma

@®as a GIS
breaks <- classlntervals(varia

style = “fisher”)
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@ as a GIS

my_colours <- c("#FFFFB2","#FED9/76","#FEB24C",
"#FD8D3C","#F03B20","#BD0026")

(&'d UNIVERSITY OF

& LIVERPOOL




L4
KRR

/

my_colours|findinterval(variable_to_map, breaks)]
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@®as a GIS
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@ as a GIS

plot(LSOA, col = my_colours|findInterval(variable_to_map,
breaks)|, axes = FALSE, border = NA)
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@ as a GIS

Total Population Change (%)
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s a GIS

o v Explore Gist Blog Help a alexsingleton +~ 0O ©& |7

ramnathv / bikeshare @Watch~ 4 fStw M YFok Z

<> Code

. v gh-pages + bikeshare / +

Meorge pull roquest M6 from dehudopatch-1 -

a ramnathy

NTTPS

e
i@ Clone in Deskiop

<> Download ZIP

= README.md o T

Visualizing Bike Sharing Systems

This repo contans the writeup and code for a tutorial on how to visualze bike sharing systems using
rCharts and Shiny.

2 o 0 7| B Wi ~
” - s ., » o
O — » /4 ST8e NLS SN ,

’&°d UNIVERSITY OF
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Mapping the census: how one man
produced a library for all

Alex Singleton downloaded every single census dataset for

very local authority in England - and then produced a free

brary of downlcadable PDF: d out v t he &id

* More data journalism and data visualisations from the Guardian
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Figure 12: Persons who use the Internet while travelling through a mobila‘dongle

Figure 2: Trinved % Work: Bicyc Flows (MSOA)
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‘gl Office for

1) Download and National Statistics

process all data
2) Download OA
and Ward
boundaries

4) Write a latex file

LATEA

pdfcrop

3) Render maps
and legends for

PDFTK LAD
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2011 Census Open
Atlas - England and
Wales

Output Area level census atlases by local
authority district

View the Project on GitHub

alexsingleton/Open-Atlas

Download Download View On

ZIP File TAR Ball GitHub

This project is maintained by alexsingleton

Hosted on GitHub Pages — Theme by orderedlist

EOQ7000223 :
: Allerdale

: Amber Valley
EQ7000224 -
EOQ7000170:
: Ashford

: Aylesbury Vale
EOQ7000200 :
EOQ2000002 :
EOQ2000003 :
EO8000016:
EOQ7000027 -
EOQ7000066 :
EOQ7000084 :
EO7000171:
EO06000022 :
EO6000055 :
EO2000004 :
EO8000025 :

E07000026
E07000032

EO07000105
E07000004

For further details about the open atlas project see the blog post; or for the R code,
click the link on the left.

Atlas Downloads

Adur

Arun
Ashfield

Babergh

Barking and Dagenham
Barnet

Barnsley
Barrow-in-Furness
Basildon

Basingstoke and Deane
Bassetlaw

Bath and North East Somerset
Bedford

Bexley

Birmingham



O -~ This repository ~  Search or type a command ® Explon Gist Blog Help adeuinglalon -+ - X G

|_| alexsingleton / Open-Atlas @ Unwatch + 1 A Str 0 P Fork 0
Description Website
Short description of this repository Website for this repository (optional) Save orcancel <> Code
@ Issues 0
3 commits 2 branches 0 releases 1 contributor

Il Pull Requests 0

INB [ branch: master +  Open-Atlas / [+)

22 Wiki
minor change
r 4 Pulse
a alexsingleton authored 3 days ago latest commit b78e3d93bb @
B Code Minor changes 3 days ago L Graphs
M atlas Initial Commit 3 days ago ' Network
[ README.md minor change 3 days ago
¥ Settings
@3 README.md
HTTPS clone URI

https://github.con @.

2011 Census Open Atlas ket S

Clone in Desktop
Aim &> Download ZIP

The code contained in this repository was used to create version two of the England and Wales 2011 Open

UNIVERSITY OF

LIVERPOOL

&R
(s



Others Can Benefit

2011 Census Maps for:Belfast
Table: KS10INI
Variable XS 101NI000G (Usual residents: Lives in a communal establishment)
Geography Stassscal Areas
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UNIVERSITY OF James Reid - Northern Ireland Atlas (http://ukbdev.edina.ac.uk/Census2011/)

LIVERPOOL James Trimble (http://ukdataexplorer.com/census/england/)
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http://ukbdev.edina.ac.uk/Census2011/
http://ukdataexplorer.com/census/england/

Reproducipility

& U"i'“’ ’ 1= & Untitled1 -
g 3 Y -
: {r-:]:: | | @ Knit HTML ~®Run 5 Chunks e Qo) Format %] Compile POF ‘S Run o9 Chunks ~
1
1 \documentclass{article}
2
- 2 3% Insert Chunk OR<
4 This is an R Markdown document. Markdown is a simple formatting syntax 3 \begin{document} Jump To... oy
| for authoring web pages (click the **MD** toolbar button for help on 4 \SweaveOpts{concordance=TRUE} _
| Markdown). 5 Run Current Chunk C3#C
5 6 Run Next Chunk  C%N
6 When you click the **Knit HTML** button a web page will be generated 7
| that includes both content as well as the output of any embedded R code 8 Run All ¥R
| chunks within the document. You can embed an R code chunk like this: 9 \end{document} ' 4
7
g' s ‘{riy(cor's) 6:1 (Top Level) R Sweave *
0
11
12 You can also embed plots, for exasple:
13
14~ “**{r fig.widthe?, fig.height=6} Sweave ( Rnw)
15 plot(cars)
6
17 RPubs S | e
18
' alexsingleton
4:1 (Top Level) = R Markdown = ﬂ Alax Siogletris
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GEOGRAPHIC DATA SCIENCE LAB HOME 510G TEAM  PROJECTS ABOUT  CONTACT

Geographic Data Scientists have varied career trajectories and work within a variety of industry sectors. In this post we
assemble a number of career profiles for people who have some connection to the University of Liverpool and are now

working within Geographic Data Science. We asked each of them the following questions:

What does your company do?
What is your role?
Describe a typical mapping or spatial analysis task conducted in your role?

AN e

What career path did you follow into your current job?
What advice would you give a student wishing to start a Geographic Data Science career in your industry?
Where do you see the Geographic Data Science industry going in the next 10 years?

el

(&4 UNIVERSITY OF http://geographicdatascience.com/blog/careers/GDS-career-profiles/
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exciting ...— huma
sloshing around”

| also can't recommend enough to learn Python
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ications are often more

N GIS...have more money

having skills in at least one coding language’
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My Challenges

* (Greater brevity of tools - not just desktop

e Teaching needs to be critical & creative not software
e Exposure to new and varied forms of data

* GIS is exciting!
 Back to basics - less point and click

* More data handling skills (plus GIS / Stats)
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