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Session outline

1. This session will introduce the relevance
and meaning of quantification skills in

geography

2. We will think about how skills and data
fit into the new GCSEs and AS/A level

3. Framing the context from an FSC
perspective



Q. Why are data skills relevant?

As Andreas Schleicher, OECD Deputy director for
education, puts it:

“"The world economy no longer pays for
what people know but for what they can do
with what they know.”

Francis Maude, MP
“"Data is the

material of the

new Industrial ﬁtct)gsr,(::/(/a(:an.wikipedia.orq/Wiki/Francis
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Take a moment....

“Geographers require skills in the presentation,
interpretation, analysis and communication of
quantitative data. They are familiar with a range of
statistical techniques including simple descriptive
statistics, inferential tests and relational statistics
such as correlation and regression; principles of
research design and ways to collect data; the
retrieval and manipulation of secondary datasets;
and geospatial technologies such as digital
cartography, Geographic Information Systems
(GIS) and remote sensing. Attention is given to
spatial statistics, to issues of spatial dependency, to
spatial difference and to the effects of scale.”

QAA
University
Subject
Benchmark
for
Geography



A range of quantitative skills
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Q. What do you make of this?

Attacks on planes and airports have fallen

Number of terrorist attacks on transportation in North America and
Western Europe

40 Airports and
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30 H
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Other transportation more I‘iSky tO

H travel Iin

/_\/ /\/\/'\ North America
0 and Western

1970 °75 "B0O "85 ‘90 "85 2000 '05 "10 Europe?

B9 FIVETHIRTYEIGHT SOURCE: GLOBAL TERRORISM DATABASE

http://fivethirtyeight.com/features/attacks-on-transportation-targets-like-those-in-brussels-have-become-rarer/



A-level standards:
change over time

Average grade achieved b}r‘ students with the same abllity
(ITDA=50)

B — —&— Biology

—e— English (Lit)

—a&— French

—a— Geography

--<4==- History

Maths

=== AyVErage across subjects

But what
does this
=LY%
mean?

A level grade
)

- Curriculum 2000 and new TDA -

U T T T T T T T T T T T T T T T T T T T T T
W OO — N MO T W OO M~ o OO « o O =T U0 0w M~ o OO O -
w o o o O O O o 9 o @ @ Q0 Q 99 9o 9 9 Q Q9 Q0 Q T— —
a o G O G O O O G o o ;0 Q0 90 9 9 090 Q0 0 090 Q0 g 0
- - T o T o o v v v v v O 0NN N N NN NN M

Source: CEM, Durham University



A similar story for GCSE

«, Performance of England in international surveys

Equivalent change
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What about This is a quantified

analysis comparing

‘difficu Ity’? ‘difficulty’ across subjects

and then ranked...

Relative ‘difficulty’ (grade units)
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Why are we
ran. doing this....?

. Visualise . Understand
Ko e Isn't this what we
are trying to achieve
‘ eographically”
geographically”?
- Dave Tarrant {Dpen Data Inadte)




“"Maths” skills 2016 GCSEs Geography

Numerical skills:

demonstrate an understanding of number, area and scale and the quantitative
relationships between units

design fieldwork data collection sheets and collect data with an understanding of accuracy,
sample size and procedures, control groups and reliability

understand and correctly use proportion and ratio, magnitude and frequency (e.g. 1:200
flood; and logarithmic scales such as the Richter scale, in orders of magnitude)

draw informed conclusions from numerical data

Statistical skills:

use appropriate measures of central tendency, spread and cumulative frequency (median,
mean, range, quartiles and inter-quartile range, mode and modal class)

calculate percentage increase or decrease and understand the use of percentiles

describe relationships in bivariate data: sketch trend lines through scatter plots; draw
estimated lines of best fit; make predictions; interpolate and extrapolate trends

be able to identify weaknesses in selective statistical presentation of data




A reminder of the Assessment Objectives GCSE

Students must: ‘

% in GCSE

AO1 Demonstrate knowledge of locations, places, processes, 15
environments and different scales.
AO2 Demonstrate geographical understanding of: 25
e concente and hnw thev are 11ced in relatinn tn nlarec
iis] AO4: Select, adapt and use a variety of skills and techniques to 25% (5% used to respond to fieldwork data and
) investigate questions and issues and communicate findings. context(s))
¢ thz l Strands Elements Coverage Interpretations and definitions
and ¢
n/a 1a - Select a variety of Full coverage in each set of = Skills and techniques are aspects of subject
AO3 Apply kr skills and techniques to | assessments (but not every content. Awarding organisations should explain
and eva investigate questions assessment). their approach to targeting them in their
ke i and issues. assessment strategy.
make Ju 1b — Adapt a variety of = Questions are geographical matters requiring
AO4 Solach: ; skills and techniques to resolution or dlsc_ussmn. -
! ¢ investigate questions = |Issues mean topics about which there can be
investig wnd Bt debate or discussion.
findings = The emphasis in this assessment objective

1c — Use a variety of
skills and techniques to

investigate questions
and issues.

1d — Communicate
findings.

should be on the use of skills and techniques —
and the weighting of element 1c should reflect
this emphasis.

= Element 1d should be assessed in combination
with one or more of the other elements.

= There are different ways in which findings can
be communicated. This may include written
responses or data responses.

= We do not expect individual tasks/questions to
cover a variety of skills and techniques.

= We do not expect individual tasks/questions to
cover both questions and issues.
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A quick reminder of the
Assessment Objectives

Demonstrate knowledge and understanding of places,
environments, concepts, processes, interactions and 40% 34%
change, at a variety of scale

Apply knowledge and understanding in different contexts to

interpret, analyse and evaluate geographical information 35% 40%
and issues
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An early quantitative
skills progression map

A possible quantitative, mathematical and geographical skills progression map: KS3 - GCE

General data and information skills, spatial and geospatial, data analysis and specific skills

+ KS4

Context and detail

Seeing significance in data

Recognising that facts information and statistics can be analysed in order to develop new knowledge. Know how to
access open data. Understating different types of numerical data: pdf, .xls, .csv, http/.... Etc.

Being able to critically reflect on the provenance of open
and other source data sets. Recognising the need for
ethical treatment of data, information the owners of such
information.

Basic data manipulation and
management

Handing small data sets (1-20 items). Sorting and
ordering, manually and using a spreadsheet. Begin to
ask geographical questions linked to meaning in the data

Large data set management (>100 rows downloaded) and use
of spreadsheet tools to manage, filter, sort and identify
anomalies. Being able to contextualise “big numbers”
relevant to geography, include concepts around magnitude

Manage large complex data sets. Estimations and
predictions; using knowledge to explore and understand data
and information in unfamiliar circumstances.

Data visualisation

Collaborative searching and understanding of different
types of visualisation

Individual searching and understanding through creative
exploration. Recognising limitations of visualisation

Individual searching, referencing, understanding and critical
reflection of published information.

Graphical skills

Present data and information using different techniques.
The importance of scales and to be able to summarise
meaning from data presented

Recognising limitations of different graphical techniques, and
the ability to introduce bias (deliberately or not). Analyse
graphical information to explore rates of change, including
linear vs log scales.

Explore data “correctness” as an idea, evaluate different
presentation techniques using technical language.

GIS mapping

Measure distances, scales, areas, routes. Create own
simple content and links to other resources, e.g. images

Import data from other sources, make layers and use
mapping tools to present complex data in a meaningful way

Understand different types of map, e.g. vector vs raster,
import big data, carry out basic analysis, filter, experiment
with different types of map.

Cartographical skills
(including digital visions)

General map and atlas skills, distances, area, scale,
gradient etc. Different types of key maps understood.
Be able to describe information from the map using
appropriate geographical language and terminology.

Moving between different scales, areas and different map
projections. Make reasonable estimations in different units.

Critical reflection on map presentation, representation,
identity. Develop own criteria and scale for judging reliability
of data and information. Recognising limitations and bias in
infographics

General Data analysis

The language and basic tools of data analysis, e.g.
indexes and indices, frequencies, percentages, ratios,
fractions, proportions etc.

Use of specific plots to represent data, e.g. scatter as
precursor to other understanding.

Calculate measures of central tendency: standard deviation,
interquartile, and critical reflection on approach.

Precision and accuracy in data. Categorical, ordinal, interval
data.

Limitations of models in respect of geographical
understanding and data analysis

Data uncertainty, problems of data sampling
(representativeness, population context).

Critique of the scientific route to enquiry (“data cycle”) as a
process to generate geographical answers.

Specific qualitative and
quantitative skills (including
fieldwork)

Understand the need for some statistical tools to extract
meaning from data and information, but recognise
limitations.

Explaining common landscapes, mental maps, participant
observation, high quality photography (including self-
directed) and analysis, e.g. coding

Undertake inferential statistics, evaluating different
approaches to hypothesis testing, Chi, Lorenz curves, Gini,
Nearest Neighbour, Mann Whitney*

“Reading landscapes” in novel contexts and situations. Being
cautious and sceptical of outcomes from different people
and organisations

*will be different demands according to different specifications.




Where do
quantitative
skills fit into

this?

Metacognition, T&L expertise, meta-analysis

Keeping up to date + research

Pedagogy

Assessment

Therefore
supporting good
academic results

in the future!




Framing the
‘statistics problem

r

® Statistics is not maths, it's logical
thinking. Most people can solve
problems using logic and
understanding.

e If you can add, subtract, multiply,
divide and tell whether one number
is bigger than another, you can do
all the maths necessary for
different GCEs when it is required.

e "Decision making in the face of
uncertainty" sounds a lot more
interesting than "statistics" even
though that's essentially what
statistics is about.



Why are maths and
stats skills difficult

to nurture?

Students generally do statistics out of
necessity.

Statistics is a mixture of quantitative and
communication skills.

It is not clear which are right and wrong
answers.

Statistical terminology is both vague and
specific as well as specialised.

(At school) it is difficult to get good
resources; using real data in meaningful
contexts.

One of the basic procedures, hypothesis
testing, is counter-intuitive.

Chris Keylock Nichols Tate

Quantitative Methods
in Geography

Making the Connections between
Schools, Universities and Employers

Richard Harris RoVal
Katharine Fzpatrick Geographical
Catherine Souch sO(:'.ty

Chris Bruns ott Orford with IBG

Alax Singleton
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Statistical vs.
non-statistical
questions

. How old are you?

. How old are the people who live in Manchester?
. Do dogs run faster than cats?

. Does Cromer get less sunshine than Brighton?

. How many “legs” are there in this room?

. What was the difference in rainfall between

Swanage and Taunton in 20147

. Do you get paid more working as a teacher or

for the FSC?



Make sure it helps
with the exam

Which of the following are the correct units used for cross-sectional area in
Figure 1b.

m2
m3

cm?

O 00 04
o N = >

mm?2

How ill FSC be
using this in GCSE

and AS follow-
ups?

Can you devise
similar question(s)

to check a e
student’s e
understanding? e

(iii) Using Figure 1b, explain one reason why a student might choose to use
the results from the median, rather than the mean.
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Session outline

. What is the range of secondary data?

. Secondary data and research literature
- links to the MS and criteria

. Framing the context from an FSC
perspective



FSC Reminder

. Visualise
m Isn’'t this what we

are trying to achieve
AR 020

geographically”?

Based on ‘Open Data in a Day’ by
Dave Tarrant (Open Data Institute)




Section 1: Planning, purpose and introduction. (8 marks)

Level 3

6—-8 marks

. There is a clear, well focused plan, appropriately designed to include aims or
questions or hypotheses linked to the geographic purpose of the investigation.

. The plan is based on an individual geographical topic or issue, which is accurately
and appropriately defined and within a research framework.

. There is a justification for the investigation provided in the introduction and valid
contextualisation of fieldwork and research.

. The location is precise and geo-located, using geo-spatial techniques, at appropriately
different scales.

. There is clear evidence of valid and individual literature research that defines and
contextualises the investigation through an appropriate combination of wider
geographical links, comparisons, models and theory.

Assessment criteria

To define the research

Level &

10-9 marks

A research question(s)

questions which is effectively identified

underpin field and is completely

investigations. (AO3) [referenced to the
specificafion.

To research relevant Well-supaorted by

literature sources and tmrlnugh use of

understand and write | ralevant literature

up the theoretical or | gqyrees.

comparative context
for a research
question. (AO3)

Theoretical and
comparaiive contexts
are well-understood
and well-stated.

Level 3

Purpose of the Independent Investigation
(12 marks)
(AO1: 4 marks, AO2: 4 marks and AO 3: 4 marks)

e | pescritor

+ Demonstrates accurate and relevant geographical knowledge and
understanding of location, geographical theory and comparative
context throughout. (AO1)

e Applies understanding to find coherent and relevant links between the
investigation’s context and a broader geographical context. (AOQ2)

+ Investigates a wide range of relevant geographical sources in order to
identify/obtain accurate geographical information and data that
support the investigation; research information is used to construct a
justified aim, question or hypothesis that provides an appropriate
framework for investigation at a manageable scale; planned enquiry
process is logically structured and comprehensive. (AO3)




Secondary data linkages

Work in a
pair to

discuss the
meaning,
and how it
can be
supported




Types of secondary research

Secondary data sources

Statistical

Graphical

Written

Weather data
River discharge
Census data
Crime statistics
Deprivation data

Plans and maps
Photographs and paintings
Satellite images

Graphs and charts

Newspapers

Blogs and social media
Diaries

Radio, TV and DVD
Internet sites

Table 1 types of secondary data source
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What does HE expect?
"Seven Pillars” of information literacy




A framework for literature research

Y

Identﬁy topicr
(subject and, where

o

appropriate,research methods)

A

RIS Define key terms | L S
/ ' ;\ General dictionaries, |

d.Sf’bjec.t I encyclopaedias, |
ictionaries R AR
| Identify search terms | oA 1
~ (broader, related and |

[

narrower)
T Abstracts | o [Giblographies) [Websites| [ Other ™
) [ e R [ L
| g | reviews || | | sources |

l T |

Record list of key references |

Y

‘Obtain/access or reserve/ 5 {
order key references

v

| Evaluate references, skim, read

Y

A

critically and identify key sections

v

{ Plan and draft essay or literature review ]

Healey and Healey 2010



Research skills and “literacy”

Avoiding plagiarism

Developing

appropriate
Referencing skills search strategies

Constructing

appropriate

search terms Using online
complex data

Evaluating the i —
reliability of sources Distinguishing between

primary, secondary and
tertiary sources

Managing your
literature research




Research framework - literature
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A question of
provenance

For a concept, idea
or theory that you

regularly use, trace
back its theoretical
provenance.

Bradshaw's Model?

Channel slope (m/m)

\

w ' ' ' '
‘L ! Zone1l | Zone 2 : Zone 3 N
; : Upland Zone | Flood Plain Zone : Estuarine Zone |
= ' L Normal
rdisct
» Mean channel width
Mea han
Mea AN
DISTANCE DOWNSTREAM Mouth
Bankfull discharge (ft%/s)
100 1000 10,000 100,000 1,000,000
0.05 " L 1 1 1 PR ! 1
- 100
0.01 4 + 50
0.005
10
0.001 3
0.0005
-1
0.0001 A 05

0.00005

Ll T L) Ll T L] T T T
10 100 1000 10,000 100,000
Bankfull discharge (m®/s)

Channel slope (ft/mi)



Could you help with these (for example)?
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A good source of data to begin to ask questions

(1)?
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http://www.guagemap.co.uk/

A good source of data to begin to ask
questions? (2)
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Deep approach — how can FSC
facilitate?

DEEP APPROACH:

intention to understand

SURFACE APPROACH:
intention to complete task

Focus on what is signified (i.e. argument in a text)

Focus on signs (i.e. text)

Relate and distinguish new ideas and
previous knowledge

Focus on discrete elements

Relate concepts to everyday experience

Unreflectively associate concepts and facts

Relate and distinguish argument and fact

Fail to distinguish principles from evidence,
new information from old

Organise structure and content

Memorise information and procedures
for assessment; treat task as an external
imposition

Internal emphasis: a window through which aspects
of reality become visible, and more intelligible

External emphasis: demands of assessment,
knowledge cut off from everyday experience






