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Vorführender
Präsentationsnotizen
Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Vorführender
Präsentationsnotizen
Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Graphs

1.40%
1.20%
1.00%
0.80%
0.60%
0.40%
0.20%

0.00%

Jan-13  Jul-13 Jan-14 Jul-14 Jan-15 Jul-15 Jan-16 Jul-16 Jan-17 Jul-17 Jan-18 Jul-18

B Subsidy

SC

Microsynth

ArCo

PHEV

4.50%
4.00%
3.50%
3.00%
2.50%
2.00%
1.50%
1.00%
0.50%
0.00%
-0.50%

Jan-13  Jul-13 Jan-14 Jul-14 Jan-15

m— Subsidy

SC

Jul-15  Jan-16

Microsynth

Jul-16  Jan-17  Jul-17

---- ArCo

Jan-18 Jul-18

All


Vorführender
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Plotting with ggplot2

The concept behind ggplot2 divides plot into
three (even more) different fundamental parts:
Plot = data + Aesthetics + Geometry

data is a data frame

Aesthetics is used to indicate x and y
variables. It can also be used to control

the color, the size or the shape of points, the
height of bars, etc.....

Geometry defines the type of graphics
(histogram, box plot, line plot, density

plot, dot plot, ....)

All the rest....

Data Visualization
W|th ggplotz

@Studlo
| Basics

geplot2 is bazed on the grammar of graphics, the
idea that you can build every graph from the same

components: 2 data set, a coordinate system, and
geoms—visual marks that represent data points.
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data gwim oordinats plot
s
T
To display values, map variables in the data to visual
properties of the geom (aesthetics) like size, color,

and x and y locations.
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Complete the template below to build a graph.

ggplotidata = S + [Requ irad
1‘GEDH FUNCTION= |}
mapping = aes(m]
ot - G Nt
position = required,
) - sensible

. defauls
X supplied

CEEEE -

ggplot(data = mpg, aes(x = cty, y = hwy))
Begins a plot that you finish by adding layers to.
Add one geom function per layer.
aesthetic mappings:
qplot(x = cty, y= hwy, data = mpg, geom = "point")
Creates a complete plot with given data, geom, and
mappings. Supplies many useful defaults.

last_plot()
Returns the last plot

ggsave("plot.png", width = 5, height = 5)
Sawes last plot as 5" x 5' file named “plot.png* In
working directory. Matches file type to file extension.

udic . Infiouh

RStudic® Is a trademark of RStudia, Inc.

Geoms - Usea geom functio

a+ geom_blank()
(Useful for expanding limits)

b + geom_curve(assyend = lat+ 1,
xend=long+1 curvature=z)) - x, xend, y, yend,
alpha, angle, curvature, linetype, size

a+ geom_path(lineend="butt",
linejoin="round;, linemitre=1)
x, %, alpha, color, group, linetype, size

a+ geom_polygon(aes(group = group))
x, ¥, alpha, color, fill, group, linetype, size

b + geom_rect(zes(xmin = long, ymin=lat,
wmax= long + 1, ymax = lat + 1)) - xmax, xmin,
ymax, ymin, alpha, color, fill, linetype, size

a + geom_ribbon{zaes{ymin=unemploy - 300,
yrmax=
alpha,

employ +900)) - x, ymax, ymin
r, fill, group, linetype, size

Lme Segments
cs: ¥, y, alpha, color, linetype, size

b + geom_abline(zes(intercept=0, slope=1))
85EEs I b + geom_hline(zes(yintercent = at))

b + geom_vline(aes{xintercept = long))
b + geom_segment(aes{yend=lat+1, xend=long+1))
b + geom_spoke(zes(angle = 1:1155, radius = 1))

ble

Continuous

©+ geom_area(stat="bin")
x, ¥, alpha, color, fill, linetype, size
/{\\_ c+ geom_density(kernel = "gaussian")
%, v, alpha, color, fill, group, linatype, size, weight

c+ geom_dotplot()
&1 x, y, alpha, color, fill

c+ geom_freqpoly()
ﬂ/\\_ x, ¥, alpha, color, group, linetype, size

c+ geom_histogram(binwidth = 5)
%, ¥, alpha, color, fill, linetype, size, weight

c2 + geom_qq(zes(zample = hwy))
%, ¥, alpha, color, fill, linetype, size, weight
o

liscrete

s(f
d + geom_bar()
¥, alpha, coler, fill, linetype,

, weight

udlo.com « B44-443-1212 « rstudio.com

=] e+ geom_| lahel{aes[labLl '
nudge_y = 1, check_overlap = TRLE\—T

x, ¥, label, alpha, angle, color, family, fon tfaca,

¥ hjust, linghel ght, s1ze, vjust
1?'! e+ geom_jitter{height = 2, width =2)
Y x, ¥, alpha, color, fill, shape, size

e+ geom_point()
,y, alpha, color, fill, shape, size, stroke

x, Y, alpha, color, group, linetype, size, welght

e+ geom_rug(sides = "bl")
Y, alpha, color, Inetype, slze

e+ geom_smooth(method = m)
.y, alpha, color, fill, group, linetype, size, walght

ﬁ e+ ge_om__quanﬁlet]
e

C
AB

nudge_y = L, check_aoverlap = TRUE)

x,y, label, a .pr a, angle, color, family, fontface,
njust, ineheight, size, vjust

SGC!

te X, Continuous Y

otmpg

f+ geom_col()
%y, alpha,

r, fill, group, linetype, size

er, middle, upper, ymax, ymin, alpha,

Qé f+ geom_boxplot()
il

? stackdir=
% ¥, 2lpha,

* f+ geom_violin(scale = "arez")
¥, , alpha, colar, fill, group, linetype, size,
weight

[ 3 g + geom_count()
o »v.alpha, color, fill, shape, size, stroke

| + geom_contour(aes(z = z)
x, ¥, Z, alpha, colour, group, linatype, size,
walght

Learn maore at doc:

e+ geom_text{aes(lzbel = cty), nudge_x=1,

, linetype, sha pL size, weight
f+ geom_e dutplnt{blr".ﬂ
entar”)

Al

ch functi

Two Variables

..,Dll inuous BI

+ geom_| hln2d[b|nwldtr‘ = X
¥, alpha, fill, linetype, size, weight

+ geom_density2d()
¥, ¥, alpha, colour, group, linetype, size

Cont |nu0u=- Furh.t on

aes(date, unemplo

+ geum_area{]
v, alpha, 7, fill, linetype, size

-

+ geom_line()

1, group, linetype, size

+ geom_step(diraction = "hv")
¥, ¥, alpha, o group, linetype, size

Visualizing error
c"A" "B™). fit

j+ geom_crossbar(fatten = 2)

BE X, ¥, ymax, ymin, alpha, color, fill, group,
linetype, size

.I. |+ geom_errorbar()

II *, ymax, ymin, alpha, color, group, linetype,
slze, width (also geom_errorbarh())

|+ geom_linerange()

X, ymin, ymax, alpha, color, group, linetype, size

|+ geom_pointrange()
+ + X, ¥, ymin, ymazx, alpha, colar, fill, group,
linetype, shape, size

Maps

k + geom_map(zesimap_id = state), map = map) +
expand_limits{x = mapSlong, y = mapslat)

map_Id, alpha, color, fill, inetype, size

geom_raster{zes(fill = z), hjust=0.5,
vjust=0.5, interpolate=FALSE)

x, ¥, alpha, fill

x, ¥, alpha, color, fill, linetype, size, width

5. ggplot2.org and www.ggplotZ-exts.org « gpplot? 2.1.0 - Updated: 11/16
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Example

data <- data.frame(
type = c( rep("variable 1", 1000), rep("variable 2", 1000) ),
value = ¢( rnorm(1000), rnorm(1000, mean=4) ) ) # Represent it

ggplot(data, aes(x=value, fill=type)) +
geom_histogram( color="#e9ecef", alpha=0.6, position = 'identity') +
scale_fill_manual(values=c("#69b3a2", "#404080")) + theme_classic()
+ labs(fill="")
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with two variables
and 1000
observations

. Generate random
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normal distribution



Example

data <- data.frame(
type = c( rep("variable 1", 1000), rep("variable 2", 1000) ),
value = ¢( rnorm(1000), rnorm(1000, mean=4) ) ) # Represent it

ggplot(data, aes(x=value, fill=type)) +
geom_histogram( color="#e9ecef", alpha=0.6, position = 'identity') +
scale_fill_manual(values=c("#69b3a2", "#404080")) + theme_classic()
+ labs(fill="")
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Example

data <- data.frame(
type = c( rep("variable 1", 1000), rep("variable 2", 1000) ),
value = ¢( rnorm(1000), rnorm(1000, mean=4) ) ) # Represent it

ggplot(data, aes(x=value, fill=type)) +
geom_histogram( color="#e9ecef", alpha=0.6, position = 'identity') +
scale_fill_manual(values=c("#69b3a2", "#404080")) + theme_classic()
+ labs(fill="")
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for transparency and
identify overlaps the bar



Example

data <- data.frame(

type = ¢( rep("variable 1", 1000), rep("variable 2", 1000) ),

value = ¢( rnorm(1000), rnorm(1000, mean=4) ) ) # Represent it

ggplot(data, aes(x=value, fill=type)) +
geom_histogram( color="#e9ecef", alpha=0.6, position = 'identity') +

Jnal.e_ﬂu_manuauxam_a(i#.ﬁﬂb&aﬂl#éﬂémﬂ")) + theme_classic()
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+ labs(fill="")
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Example

data <- data.frame(
type = c( rep("variable 1", 1000), rep("variable 2", 1000) ),
value = ¢( rnorm(1000), rnorm(1000, mean=4) ) ) # Represent it

ggplot(data, aes(x=value, fill=type)) +
geom_histogram( color="#e9ecef", alpha=0.6, position = 'identity') +
scale_fill_manual(values=c("#69b3a2", "#404080")) + theme _classic()
+ labs(fill="")
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Example

data <- data.frame(
type = c( rep("variable 1", 1000), rep("variable 2", 1000) ),
value = ¢( rnorm(1000), rnorm(1000, mean=4) ) ) # Represent it

ggplot(data, aes(x=value, fill=type)) +
geom_histogram( color="#e9ecef", alpha=0.6, position = 'identity') +
scale_fill_manual(values=c("#69b3a2", "#404080")) + theme_classic()
+ labs(fill="")
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Univariate Graphs Y

Univariate graphs plot the distribution of data from a single variable. The variable can be categorical
(e.g., race, sex) or quantitative (e.g., age, weight).

e Categorical
* (Quantitative

library(ggplot2)

data(Marriage, package = "mosaicData") # plot the distribution of race
gegplot(Marriage, aes(x = race)) +
geom_bar()

Participants by race

# plot the distribution of race with modified colors and Llabels
ggplot(Marriage, aes(x = race)) +

geom_bar(fill = "cornflowerblue", color="black") +

labs(x = "Race", y = "Frequency", title "Participants by race")



Vorführender
Präsentationsnotizen
Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Univariate Graphs '

Univariate graphs plot the distribution of data from a single variable. The variable can be categorical

(e.g., race, sex) or quantitative (e.g., age, weight). Partcpants by race
Percents
# plot the distribution as percentages )
gegplot(Marriage, aes(x = race, y = ..count.. / sum(..count..))) + et
geom_bar() +
labs(x = "Race", y = "Percent", title = "Participants by race") + ™
scale_y continuous(labels = scales::percent)
Sorting categories America‘nlndian Bls;ck Race Hisplamc erlite
# calculate number of participants in # each race category Partiipants by race
library(dplyr)

plotdata <- Marriage %>% count(race) o]

# plot the bars 1in ascending order g
gegplot(plotdata, aes(x = reorder(race, n), y = n)) +

geom_bar(stat = "identity") +

labs(x = "Race", y = "Frequency", title = "Participants by race")



Vorführender
Präsentationsnotizen
Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Univariate Graphs

Univariate graphs plot the distribution of data from a single variable.
(e.g., race, sex) or quantitative (e.g., age, weight).

Labeling

# plot the bars with numeric Llabels

gegplot(plotdata, aes(x = race, y = n)) +
geom_bar(stat = "identity") +
geom_text(aes(label = n), vjust=-0.5) +
labs(x = "Race", y = "Frequency", title =

Overlapping labels

# basic bar chart with overlapping Labels
ggplot(Marriage, aes(x = officialTitle)) +
geom_bar() +
labs(x = "Officiate", y = "Frequency", title = "Marriages
# horizontal bar chart
ggplot(Marriage, aes(x =
geom_bar() +
labs(x = "", y = "Frequency", title =
coord_flip()

officialTitle)) +

74
22
"Participants by race") 1
N 1

"Marriages by officiate") +

W

The variable can be categorical

Participants by race

1
American Indian Hispanic
e

Marriages by officiate

by officiate") "

20-
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Vorführender
Präsentationsnotizen
Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Univariate Graphs

Univariate graphs plot the distribution of data from a single variable.
(e.g., race, sex) or quantitative (e.g., age, weight).

Labeling

# plot the bars with numeric Llabels

gegplot(plotdata, aes(x = race, y = n)) +
geom_bar(stat = "identity") +
geom_text(aes(label = n), vjust=-0.5) +
labs(x = "Race", y = "Frequency", title =

Overlapping labels

# basic bar chart with overlapping Labels
ggplot(Marriage, aes(x = officialTitle)) +
geom_bar() +
labs(x = "Officiate", y = "Frequency", title = "Marriages
# horizontal bar chart
ggplot(Marriage, aes(x =
geom_bar() +
labs(x = "", y = "Frequency", title =
coord_flip()

officialTitle)) +
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Univariate Graphs Y

Univariate graphs plot the distribution of data from a single variable. The variable can be categorical
(e.g., race, sex) or quantitative (e.g., age, weight).

e Categorical
* Quantitative

library(ggplot2)

data(Marriage, package = "mosaicData") # plot the distribution of race
gegplot(Marriage, aes(x = race)) +
geom_bar()

Participants by race

# plot the distribution of race with modified colors and Llabels
ggplot(Marriage, aes(x = race)) +

geom_bar(fill = "cornflowerblue", color="black") +

labs(x = "Race", y = "Frequency", title "Participants by race")
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Univariate graphs plot the distribution of data from a single variable. The variable can be categorical
(e.g., race, sex) or quantitative (e.g., age, weight).

Participants by age
number of bins = 20

e Categorical

Univariate Graphs Y

* Quantitative
library(ggplot2) # plot the age distribution using a histogram .
ggplot(Marriage, aes(x = age)) + -
geom_histogram() +
labs(title = "Participants by age", x = "Age") IIII III
.. H
# plot the histogram with a binwidth of 5 i
ggplot(Marriage, aes(x = age)) + it < Sy
geom_histogram(fill = "cornflowerblue", color = "white", binwidth = 5) +

labs(title="Participants by age", subtitle = "binwidth = 5 years", x = "Age")
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Univariate Graphs

Univariate graphs plot the distribution of data from a single variable. The variable can be categorical
(e.g., race, sex) or quantitative (e.g., age, weight).

e Categorical

° Qua ntitative Participants by age
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Computes and draws kernel density estimate, which is a
smoothed version of the histogram. This is a useful alternative
to the histogram for continuous data that comes from an

underlying smooth distribution.
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(What??) Basically, we are trying to draw a smoothed
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Univariate Graphs

Smoothing parameter

# Create a kernel density plot of age
gegplot(Marriage, aes(x = age)) +
geom_density() +
labs(title = "Participants by age")

# Create a kernel density plot of age

gegplot(Marriage, aes(x = age)) +
geom_density(fill = "indianred3") +
labs(title = "Participants by age")
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Bivariate Graphs

Categorical vs. Categorical
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Bivariate Graphs

Categorical vs. Categorical

Stacked bar chart
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# grouped bar plot preserving zero count bars
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ggplot(mpg, aes(x = class, fill = drv)) +
geom_bar(position = position_dodge(preserve = "single"))
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Bivariate Graphs

Categorical vs. Categorical

Improving the color and labeling

You can use additional options to improve color and labeling.

- factor modifies the order of the categories for the class variable and both the order and the labels for the drive variable

scale_y_continuous modifies the y-axis tick mark labels

labs provides a title and changed the labels for the x and y axes and the legend
scale_fill_brewer changes the fill color scheme

theme_minimal removes the grey background and changed the grid color
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Bivariate Graphs

Categorical vs. Categorical

Improving the color and labeling
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Automobile Drive by Class

2seater  subcompact compact midsize minivan pickup
Class

Bivariate Graphs

80%

Categorical vs. Categorical

60% Drive Train

. front-wheel
. rear-wheel
. 4-wheel

Percent

Improving the color and labeling

40%

# bar plot, with each bar representing 100%, 20%
# reordered bars, and better lLabels and colors

0%

library(scales)

ggplot(mpg,

aes(x = factor(class, levels = c("2seater", "subcompact", "compact", "midsize", "minivan", "suv", "pickup")),
fill = factor(drv, levels = c("f", "r", "4"), labels = c("front-wheel", "rear-wheel", "4-wheel")))) +
geom_bar(position = "fill") +

scale_y continuous(breaks = seq(®, 1, .2), label = percent) +

scale_fill brewer(palette = "Set2") +

labs(y = "Percent", fill = "Drive Train", x = "Class", title = "Automobile Drive by Class") +
theme_minimal()
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Bivariate Graphs

Quantitative vs. Quantitative

Scatterplot

data(Salaries, package="carData")

# simple scatterplot
gegplot(Salaries, aes(x = yrs.since.phd, y = salary)) +
geom_point()

# scatterplot with Linear fit Line

ggplot(Salaries, aes(x = yrs.since.phd, y = salary)) +
geom_point(color= "steelblue") +
geom_smooth(method = "1m")
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Categorical vs. Quantitative

Bar chart (on summary statistics)

# plot mean salaries
library(scales)

gegplot(plotdata, aes(x = factor(rank, labels =
c("Assistant\nProfessor", "Associate\nProfessor",
"Full\nProfessor")), y = mean_salary)) +

geom_bar(stat = "identity", fill = "cornflowerblue") +

geom_text(aes(label = dollar(mean_salary)), vjust = -0.25) +
scale_y continuous(breaks = seq(0, 130000, 20000), label =

dollar) +
labs(title = "Mean Salary by Rank", subtitle = "9-month
academic salary for 2008-2009", x = "", y = "")
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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# plot the distribution of salaries # by rank using
density plots

gegplot(Salaries, aes(x = salary, fill = rank)) +
geom_density(alpha = 0.4) +
labs(title = "Salary distribution by rank")
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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# plot the distribution of salaries # by rank using
density plots

gegplot(Salaries, aes(x = salary, fill = rank)) +
geom_density(alpha = 0.4) +
labs(title = "Salary distribution by rank")
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.



Bivariate Graphs
Categorical vs. Quantitative

Mean/SEM plots

# calculate means, standard deviations, # standard
errors, and 95% confidence # intervals by rank

library(dplyr)

plotdata <- Salaries %>% group_by(rank) %>%
summarize(n = n(), mean = mean(salary), sd =
sd(salary), se = sd / sqrt(n), ci = qt(0.975, df =
n - 1) * sd / sqrt(n))

# plot the means and standard errors
gegplot(plotdata, aes(x = rank, y = mean, group =
1)) + geom_point(size = 3) + geom_line() +
geom_errorbar(aes(ymin = mean - se, ymax = mean +
se), width = .1)
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Mean/SEM plots

# calculate means and standard errors by
rank and sex

plotdata <- Salaries %>% group_by(rank, sex)
%>% summarize(n = n(), mean = mean(salary),
sd = sd(salary), se = sd/sqrt(n))
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Mean/SEM plots

# improved means/standard error plot
pd <- position_dodge(9.2)

ggplot(plotdata,

aes(x = factor(rank, labels = c("Assistant\nProfessor",
"Associate\nProfessor"”, "Full\nProfessor")), y = mean, group=sex,
color=sex)) +
geom_point(position=pd, size = 3) + geom_line(position = pd, size = 1) +
geom_errorbar(aes(ymin = mean - se, ymax = mean + se), width = .1,
position = pd, size = 1) + scale_y_continuous(label = scales::dollar) +
scale_color_brewer(palette="Setl") + theme_minimal() +
labs(title = "Mean salary by rank and sex", subtitle = "(mean +/-
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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# plot the distribution of salaries # by rank using jittering

library(scales)

gegplot(Salaries, aes(y
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geom_jitter(alpha =
labs(title =
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theme(legend.position =
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.
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Correlation plots

Correlation plots help you to visualize the pairwise

relationships between a set of quantitative variables by library(ggplot2)
displaying their correlations using color or shading. library(ggcorrplot)
ggcorrplot(r)

In order to explore the relationships among the
quantitative variables, we can calculate the Pearson
Product-Moment correlation coefficients. roorms B [ ]

bathrooms . .

fireplaces

‘I 0

data(SaratogaHouses, package="mosaicData") pctCollege .

. ol &= B____ I
# select numeric variables .

landValue

-

# calulate the correlations otSize .

r <- cor(df, use="complete.obs") round(r,2) _ . .
price

a

-1.0

df <- dplyr::select_if(SaratogaHouses, is.numeric)
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Let's consider a specific example to illustrate these concepts. Imagine you are a Field Application Scientist. You just wrapped up an experimental pilot that was aimed at reducing exposure to Influenza in a nursing home. You surveyed the old age persons at the onset and end of the program to understand whether and how perceptions toward vaccination changed. You believe the data shows a great success story. You would like to expand the use of your methodology in other nursing homes to gather more data. 
 
Let's start with the who by identifying our audience. There are a number of different potential audiences who might be interested in this information: the family of the elderly persons who participated in the program, families of prospective future participants, the future potential participants themselves, other Scientist who might be interested in doing something similar, or the budget committee that controls the funding you need to continue the program. 
 
You can imagine how the story you would tell to each of these audiences might differ. The emphasis might change. The call to action would be different for the different groups. The data you would show (or the decision to show data at all) could be different for the various audiences. You can imagine how, if we crafted a single communication meant to address all of these disparate audiences' needs, it would likely not exactly meet any single audience's need. This illustrates the importance of identifying a specific audience and crafting a communication with that specific audience in mind.
 
Let's assume in this case the audience we want to communicate to is the budget committee, which controls the funding we need to continue the program. Now that we have answered the question of who, the what becomes easier to identify and articulate. lf we're addressing the budget committee, a likely focus would be to demonstrate the success of the program and ask for a specific funding amount to continue to offer it.
 
After identifying who our audience is and what we need from them, next we can think about the data we have available that will act as evidence of the story we want to tell. We can leverage the data collected via survey at the onset and end of the program to illustrate the increase in positive perceptions of science before and after the pilot summer learning program.


http://www.statisticshowto.com/probability-and-statistics/correlation-coefficient-formula/

Linear Regression

Linear regression allows us to explore the relationship between a
quantitative response variable and an explanatory variable while other
variables are held constant.

Consider the prediction of home prices in the Saratoga dataset from lot
size (square feet), age (years), land value (1000s dollars), living area
(square feet), number of bedrooms and bathrooms and whether the home
is on the waterfront or not.

data(SaratogaHouses, package="mosaicData")

houses_1m <- 1lm(price ~ lotSize + age + landValue +
livingArea + bedrooms + bathrooms + waterfront, data =
SaratogaHouses)

# conditional plot of price vs. Lliving area

library(ggplot2)
library(visreg)
visreg(houses_1m, "livingArea", gg = TRUE)
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https://rkabacoff.github.io/datavis/Models.html#SaratogaHouses

Survival plots

In many research settings, the response variable is the
time to an event. This is frequently true in healthcare
research, where we are interested in time to recovery,
time to death, or time to relapse.

If the event has not occurred for an observation (either
because the study ended or the patient dropped out) the
observation is said to be censored.

# plot survival curve

library(survival)
library(survminer)
data(lung)

sfit <- survfit(Surv(time, status) ~ 1, data=lung)
ggsurvplot(sfit, title="Kaplan-Meier curve for lung
cancer survival")
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The outcome for each patient is measured by two
variables
fime - survival time in days

estatus - 1=censored, 2=dead
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