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Understanding learning

e Growth and fixed mindsets
e Reframe success + failure as opportunities for growth
e Growing area of research by Carol Dweck of Stanford
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https://www.youtube.com/watch?v=hiiEeMN7vbQ

From To
"I'll never "I understand
understand"” more than I did
"I just don't get yesterday”
programming” "I can learn
"I'm not a how to )
maths person” program

"Compared to
this last week,
I've learnt quite
a bit!"
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Overview for today

e Going from tidy data to a data plot, using a grammar
e Mapping of variables from the data to graphical elements
e Using different geoms
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Example: Tuberculosis data

The case notifications
table From WHO.

Data is tidied here, with
only counts for Australia.

tb_au

## # A tibble:
## country
## <chr>

## 1 Australia
## 2 Australia
## 3 Australia
## 4 Australia
## 5 Australia
## 6 Australia
## 7 Australia
## 8 Australia
## 9 Australia
## 10 Australia
## # .. with 182

192 x 6
iso3

year count

<chr> <dbl> <dbl>

AUS 1997
AUS 1998
AUS 1999
AUS 2000
AUS 2001
AUS 2002
AUS 2003
AUS 2004
AUS 2005
AUS 2006
more rows

8
11
13
16
23
15
14
18
32
33

gender age

<chr>

= = o= =2 o= o= 58 2 =2 =

<chr>
15-24
15-24
15-24
15-24
15-24
15-24
15-24
15-24
15-24
15-24
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http://www.who.int/tb/country/data/download/en/

The "100% charts”

ggplot(tb_au, aes(x = year, y = count, fill = gender)) +
geom_bar(stat = "identity", position = "fill") +
facet_grid(~ age) +
scale_fill_brewer(palette="Dark2")

15-24 25-34 35-44 45-54 55-64
1.00-

0.75- gender
c
§ 0.50 -

0.25-

0.00 -

200020052010 200020052010 200020052010 200020052010 200020052010 2000 2005 2010
year
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Let's unpack a bit.




Data Visualisation

"The simple graph has brought more information to the data
analyst's mind than any other device." — John Tukey
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Data Visualisation

e The creation and study of the visual representation of data.
e Many tools for visualizing data (R is one of them)

e Many approaches/systems within R for making data visualizations
(ggplot2 is one of them, and that's what we're going to use).
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ggplot2 € tidyverse

o ggplot2 is tidyverse's data visualization
package

e The gg in "ggplot2" stands for Grammar
of Graphics

e Itisinspired by the book Grammar of
Graphics by Leland Wilkinson T

e A grammar of graphics is a tool that
enables us to concisely describe the
components of a graphic

e (Source: BloggoType)

tidyverse
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http://bloggotype.blogspot.com/2016/08/holiday-notes2-grammar-of-graphics.html

The Grammar
of Graphics

‘ Sprioge

Coordinates Q

Statistics -
Facets
Geometries
Aesthetics
Data


http://bloggotype.blogspot.com/2016/08/holiday-notes2-grammar-of-graphics.html

Our first ggplot!

library(ggplot2)
ggplot(tb_au)
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Our first ggplot!

library(ggplot2)
ggplot(tb_au,
aes(x = year,
y = count))
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Our first ggplot!

library(ggplot2)
ggplot(tb_au, . I
aes(x = year, « . I ; ; :
y = count)) + o I T R
geom_point() 2 -] : : . :
20- I = H $
— s
: (] :
- 3 - I $ 2 | tH 3
’ [ ] ‘
) i
2000 2004)-(ear 2008 2012
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Our first ggplot! (what's the data again?)

country

Austra
Austra
Austra
Austra
Austra
Austra
Austra
Austra
Austra
Austra

la
la
la
la
la
la
la
la
la
la

iso3
AUS
AUS
AUS
AUS
AUS
AUS
AUS
AUS
AUS
AUS

year
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

count gender

8 m
11T m
13 m
16 m
23 m
15 m
14 m
18 m
32 m
33 m

age
15-24
15-24
15-24
15-24
15-24
15-24
15-24
15-24
15-24
15-24
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Our first ggplot!

library(ggplot2)
ggplot(tb_au,

300-
aes(x = year,
y = count)) + 200-
geom_col() :

100 - I

0 -
20l00 20I05 20l10
year
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Our first ggplot!

library(ggplot2)
ggplot(tb_au,

aes(x = year,

y = count, o
fill = gender)) +
geom_col() N II

2000

count

gender
K
o~

2005
year

2010
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Our first ggplot!
library(ggplot2)

ggplot(tb_au, ||||||||||

2000

1.00 -

aes(x = year,

0.75-

y = count,

E gender
fill = gender)) + 2
geom_col(position = "fill")

K
B~

0.25-

0.00 -

2005 2010
year
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Our first ggplot!

library(ggplot2) 1.00

ggplot(tb_au,
aes(x = year, 075-
y = count, sonder
fill = gender)) + 050- LK
geom_col(position = "fill") + u-
scale_fill_brewer( 0251
palette = "Dark2"
) 0.00-

2000 2005 2010
year

o

count
[42]
o

N
[6)]
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Our first ggplot!

library(ggplot2)
ggplot(tb_au, .
aes(x = year, 050-
y = count, 025-
fill = gender)) + £ - - - %Ma
geom_col(position = "fill") + ' .m
palette = "Dark2" ;%
) +
facet_wrap(~ age) 200 205 a0 2000 yze‘;"rs 2010 2000 2005 2010

20/44



The "100% charts”

IIRNQV VDACW CGU Z

[GCT [ EQWPV HKNN IGPFGT
IGQOADCT UVAMWMFGPVKVRQUKVKQPHKNN
HCEGVAITKF ~ CIG

UECNGAHKNNADTGYGT &RCIMGVVG

15-24 25-34 35-44 45-54
1.00

55-64 65+
0.75- gender
€
§ 0.50 - IIIf
0.25- III m
0.00 -

1 1 1 1 1 1 1 L] 1
20002005 2010 200020052010 200020052010

LEX HS [I PIEVR

1 1 1 1 1 L
200020052010 200020052010

1 L} ]
2000 2005 2010
year
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http://ggplot2.tidyverse.org/
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||RNQV VDACW 15-24 25-34 35-44

1.00-

CGU Zz [GCT 0.75-
[ EQWPV 0.50-
HKNN IGPFGT 027

0.00 - gender

IGQOAEQN RQUKVKRRN
UECNGAHKNNADTGYGT h
RCNGVVG&CTM |

count

45-54 55-64 65+

2000 2005 2010 2000 2005 2010 2000 2005 2010
year
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) QTL EWINR KM \f RXJ EXA W ML KKTFSX

IIRNQV VDACW
CGU Z [GCT
[ EQWPV
HKNN IGPFGT
IGQOAEQN RQUKVKRRN

UECNGAHKNNADTGYGT RECGWVG
HCEGVAITKF ~ CIG

15-24 25-34 35-44 45-54 55-64

2000 2005 2010 2000 2005 2010 2000 2005 2010 2000 2005 2010

200020052010 2000 2005 2010
year

1.00 -

0.75-

0.50 -

count

0.25-

0.00 -




IIRNQV VDACW
CGU Z [GCT
[ EQWPYV
HKNN IGPFGT
IGQOAEQN

UECNGAHKNNADTGYGT RECGWVG
HCEGVAITKF ~ CIG

15-24 25-34 35-44 45-54 55-64 65+
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e RQUKVKQP HKEWQSIH
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EKI
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IIRNQV VDACW
CGU Z [GCT
[ EQWPYV
HKNN IGPFGT
IGQOAEQN RQUKVRQPIG

UECNGAHKNNADTGYGT R&OCIGW YV G
HCEGVAITKF ~ CIG

15-24 25-34 35-44 45-54 55-64

. .quMI“I ||«|||I“|“||| Illm il u]iﬂmllmﬂ IJIJu.uMJmI MJ“N«M

2000 2005 201 0 2000 2005 201 0

count

gender

2000 2005 201 0 2000 2005 201 0

200020052010 2000 2005 2010
year
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IIRNQV VDACW

CGU Z [GCT [ EQWPV HKNN IGPFGT
IGQOAEQN
UECNGAHKNNADTGYGT REGCTW VG
HCEGVAITKF IGPFGT ~ CIG

15-24 25-34 35-44 45-54 55-64 65+
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IIRNQV VDACW

CGU Z [GCT [ EQWPV HKNN IGPFGT
IGQOAEQN
UECNGAHKNNADTGYGT&KTNGVVG
HCEGVAITKF IGPFGT ° CIG

EQQTFARQNCT

VIJGOG CZKU VGZV GNGOGPVADNCPM

15-24 25-34 35-44 45-54 55-64 65+
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IIRNQV VDACW CGU Z

[ EQWPV

HKNN HCEVQT [GCT
IGQOAEQN RQUKVKRRN
HCEGVAITKF IGPFGT ° CIG

AV ywdl )

1.00-

) 1 ) 1 1 L ) L} 1 1 1 1 ) 1 1 ) ) L}
0.751.001.25 0.751.001.25 0.751.001.25 0.751.001.25 0.751.001.25 0.751.001.25
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e ZIEV MW QBTGBP XYV
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YsKB 4AM G BN

IIRNQV VDACW CGUEFE EQWPV HKNN HCEVQT [GCT
IGQOAEQN RQUKVKRRN

HCEGVAITKF IGPFGT * CIG

EQQTFARQNCT VJGVC

VIJGOG CZKU VGZV GNGOGPVADNCPM

REE
I 1009
B 2000

] B 2001
| = 2002
B 2003

x

B 2004

- B 2005
B 2007
B 2008

count I 2000

M 2010

15-24 25-34 35-44 45-54 55-64 65+
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e EQQTFARQNCT VIGMUW YWMRKV MIERFPHEGEXXL]I ERKF
JSV XLI TSAMREGSIFWE TMIXGLEV
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https://www.wired.com/wp-content/uploads/2016/01/DB-Transformation-Colour.gif
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https://r4ds.had.co.nz/data-visualisation.html
https://www.who.int/tb/country/data/download/en/
https://pkg.garrickadenbuie.com/gentle-ggplot2/#1
https://github.com/rstudio-education/datascience-box/tree/master/slides/u1_d02-data-and-viz

