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lMmagine you re hew to baking,
and you're In a baking class.
I'm going to present two
options for starting the class.
Which one gives you better
sense of the final product?
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building
blocks

(3)
Plan learning
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. Teach statistical thinking.

NSRS

Teach statistics as an investigative process of problem-solving and decision-making.
Students should not leave their introductory statistics course with the mistaken
impression that statistics consists of an unrelated collection of formulas and methods.
Rather, students should understand that statistics 1s a problem-solving and decision-
making process that 1s fundamental to scientific inquiry and essential for making sound
decisions.

Give students experience with multivariable thinking. We live in a complex world in
which the answer to a question often depends on many factors. Students will encounter
such situations within their own fields of study and everyday lives. We must prepare our
students to answer challenging questions that require them to investigate and explore
relationships among many variables. Doing so will help them to appreciate the value of

statistical thinking and methods.
. T —
Focus on conceptual understanding.
Integrate real data with a context and a purpose.
Foster active learning.
Use technology to explore concepts and analyze data.
Use assessments to improve and evaluate student learning.

e e
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O NOT QA ODWLVM,OV\/Lg used subset O‘f

tests and tntervals and proouce
themw with hand calculations

Q Multivariate ana Lgsus rea[uwes the
use of aowqbutbwg

() NOT use technology that is only
applicable tn the tntro course or that
doesn’t follow good science principles

@ NO’CJ ust iw]cerewoe 5 modeLLV\,@, also
data tmporting, cleaning, preparation,
exploration, § visualization
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Visualize Model Predict

Making

Exploring Looking

rgorous

: forward
conclusions

data

Import Wrangle Infer
Fundamentals of Tidy data, data frames vs. Data science ethics,
data & data viz summary tables, Building & selecting interactive viz & reporting,
confounding variables, recoding and transforming, models, visualizing text analysis,
SIMPSoN's paradox web scraping and iteration interactions, prediction & Bayesian inference
+ + validation, inference via +
R/ RStudio, collaboration on GitHub simulation communication,
R Markdown, simple git dissemination
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Which kitchen would you
rather bake a cake?
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Which kitchen would you
rather bake a cake?
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O [nstall R
a [nstall RStudio
a [nstall the following
pDackages:
a tidyverse
O rmarkdown
a ..
O Load these packages
a [nstall git

0 Go to rstudio.cloud (or some
other server based solution)
a Log In with your |ID & pass

> hello R!
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UN Votes
Mine Cotinkaya-Rundel
2018-09-28

Lot's take & ook at The voting hiatory of count<es In 1o Unted Nators General Assembily. Wo will Do using data bom the

UTWOtes package. Adatioraly. we wil make Use of the tidyverse and bridate packages for the aralyss. and the DT package
o Interactive Oupiay Of alulr Cutpt

Data

The Unvoles PACKI0S DrOVICes oo Catasets we Can work Wit wa roll oalls . wa_redl all lesses . and e wotes .
Eaoh of thase 0atasets COMANS & virabie Coled rold . T 208 0ol i which Can Do used &5 & WniQue Dentfer 10 O Them with
oach oher.

o The wa_votes Cataset provices INormaton on the voring history of e Unted Nasons General Assembly. it contars one
AOw ¢ SO0H COUNy vl Dar.

wa_votes

PRIy TIN.THE x &

" rolé cosatry country ocode wote
o <iat> <ebhs> <ehr> <fer>
o | ) Caited States of Aaerice 93 you
~n 2 } Canada <A L]
~” ) ) Cuba <o you
L J Bainl " yes
" 5 ) Dominltcan Regublic 20 you
Lo A } Banice -x e
L ) Cuatemala T you
~” )} Boadures LA yes
~” )zl Lvadar t g you
~” 10 ) Bicarapw 3 Yo
M P ... with T, 5% sore TOw

» The wn_roll _cells CHRaSt CONMANS NONTATON ON oaCh rofd ool voie of Te United Natons Genersl Assemily.

ua roll calls

AL 3,02 0 Y

" roid sesslon ilasportantvote date uszes amend pars aboot descr
L <inr> <> CERi> <dsie> <Ohr> <iRl> <@BL> N> <>
o 1 ) 1 0 1%546-01-01 W1/6s 1 0 AN T0 AL
~n 2 ‘ : Q %0103 /I YY e £ B, 7O ADO,
~” ) 3 1 0 1%66-01-4 W I/'MH 9 & YOTI. TTO AL


http://bit.ly/teach-ds-latinR

" W -
X X
< -

(..'

e o

- Go to rstd.io/teach-ds-cloud | "R
to join the RStudio Cloud
workspace for this workshop.

e

e

"
A

- Start the assignment called 1R
01 - UN Votes. 1 IE

- Open the R Markdown ] ;

document called un- FE

votes.Rmd, knit the |
document, view the result.

a e
v
M

L}
-
~

- Then, change "Turkey" to
another country, and knit

"Se

bl 5 Lo ned

!. RStudio Clond
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again. _
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# rstudio Cloid

@8 rstudio Clond

/cloud/groject/unvotes.html

@ https://student-mine.rstudio.cloud/4a59a4a16da54328be352bde%3e5df45/?view=rmarkdown

Open in Browser f
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UN Votes

Mine Cetinkaya-Rundel
2019-07-28

Analysis

Let's take a look al the voling history of courtries in the United Nations General Assembly. We will be usirg data from the
unvotes package. Additionally, we will make use of the tidyverse and lubridate packages for the analysis, and the DT
package for interactive display of tabular cutput.

library(tidyverse)
library(unvotes)
library(lubridate)
library(DT)

The unvotes package provides three datasets we can work with: un roll calls, un roll call issues, and un votes.
Each of these datasets contains a variable called rcid , the rall call id, which can be used as a unique identifier to join them
with eacn other.

» The un_votes dataset provides informéation on the voting history of the United Nations Ganeral Assembly. It contzins
one row for each country-vote par.

» The un_roll calls dataset contains infermation on each roll call vete of the United Natiors General Assembly.

» The un_roll call_issues dataset contains (topic) classifications of roll call votes cf the United Nations General
Assembly. Many votes had no topic, and some have more than one.

Let’s create & visualization that w2 create a visualization that displays how the vcting record of the United States changed over
time on a variety of issues, and compares it {o another country. The other ccuntry we'll display is Turkey.

un_votes ¥>%
filter(courtry 3%in% c|“"United States cf America”™, 'Turkey")) %>3%
inner join(un_roll calls, by = "rcid") $>%
irner_jnin(un_roll_call_issues, by = "recid") %5%
mutate(issuve = ifelse|issue == "Nuclear weapons and nuclear material”,

'Nuclear weapons and materials”™, issue)) $3>%

e e e —————
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Ingredients
For the Cake:

16 ounces plain or toasted sugar
(about 2 1/4 cups; 4559)

4 1/2 teaspoons baking powder

2 teaspoons (8g) Diamond
Crystal kosher szlt; for table salt,
use about ralf as much by

volume or the same weight

8 ounces unsalted butter (15

tablespoons; 225g), soft but
cool, about 60°F (16°C)

3 large eggs, brought to abcut
65°F (18°C)

1/2 ounce vanillaextract (about 1
tablespoon; 15g)

16 ounces whole milk (about 2
cups; 455g), brought to about
65°F (18°C)

16 ounces all-purpose flour
(@abou: 3 1/2 cups, spooned;
455g)

Directions

1.

For the Cake: Adjust oven rack to lower-middle position and preheat to
350°F (180°C). Lightly grease three 8-inch anodized aluminum cake pans
and line with parchment (explanation and tutorial here). If you don't have
three pans, it's okay to bake the cakes in stages, the batter will keep at

room temperature until needed.

In the bowl of a stand mixer fitted with the paddle attachment, combine
sugar, baking powder, salt, and butter. Mix on low speed to roughly
incorporate, then increase to medium and beat until fluffy and light,
about 5 minutes. About halfway through, pause to scrape the bowl and

beater with a flexible spatula.

With the mixer still running, add the eggs one at a time, letting each fully
incorporate before adding the next, then dribble in the vanilla. Reduce
speed to low and sprinkle in about 1/3 of the flour, then drizzle in 1/3 of
the milk. Repeat with remaining flour and milk, working in thirds as
before.

Scrape the bowland beater with aflexible spatula, and resume mixingon
medium speed for about 3 seconds to ensure everything is well
combined. The batter should look creamy and thick, registering
between 65 and 68°F (18 and 20°C) on a digital thermometer. (Significant

00 bit.ly/teach-ds-latinr

How do you prefer your

cake recipes? Words only,
or words & pictures?
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Ingredients
For the Cake:

16 ounces plain or toasted sugar
(abou: 2 1/4 cups; 455q)

4 1/2 teaspoons baking powder

2 teaspoons (8g) Diamond
Crystal kosher szlt; for table salt,
use about half as much by

volume or the same weight

8 ounces unsalted butter (15
tablespoons; 225g), soft but
cool, about 60°F (16°C)

3 large eggs, brought to abcut
65°F (18°C)

1/2 ounce vanillaextract (about 1
tablespoon; 15g)

16 ounces whole milk (about 2
cups; 455g], brought to about
65°F (18°C)

16 ounces all-purpose flour
(abou: 3 1/2 cups, spooned;
4559)

Directions

1.

For the Cake: Adjust oven rack to lower-middle position and preheat to
350°F (180°C). Lightly grease three 8-inch anodized aluminum cake pans
and line with parchment (explanation and tutorial here). If you don't have
three pans, it's okay to bake the cakes in stages, the batter will keep at
room temperature until needed.

In the bowl of a stand mixer fitted with the paddle attachment, combine
sugar, baking powder, salt, and butter. Mix on low speed to roughly
incorporate, then increase to medium and beat until fluffy and light,
about 5 minutes. About halfway through, pause to scrape the bowl and
beater with a flexible spatula.

With the mixer still running, add the eggs one at a time, letting each fully
incorporate before adding the next, then dribble in the vanilla. Reduce
speed to low and sprinkle in about 1/3 of the flour, then drizzle in 1/3 of
the milk. Repeat with remaining flour and milk, working in thirds as
before.

Scrape the bowl and beater with aflexible spatula, and resume mixingon
medium speed for about 3 seconds to ensure everythingis well
combined. The batter should look creamy and thick, registering
between 65 and 68°F (18 and 20°C) on a digital thermometer. (Significant
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How do you prefer your

cake recipes? Words only,
or words & pictures?
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Ingredients Directions

For the Cake: 1. For the Cake: Adjust oven rack to lower-middle position and preheat to
16 ounces plain or toasted sugar 350°F (180°C). Lightly grease three 8-inch anodized aluminum cake pans
(abou: 2 1/4 cups; 4559) and line with parchment (explanation and tutorial here). If you don't have
41/2 teaspoons baking powder three pans, it's okay to bake the cakes in stages, the batter will keep at

room temperature until needed.
2 teaspoons (8g) Diamond P

Crystal kosher szlt; for table salt,

2. Inthe bowl of a stand mixer fitted with the paddle attachment, combine
use about kalf as much by

. sugar, baking powder, salt, and butter. Mix on low speed to roughly
volume or the same weight

incorporate, then increase to medium and beat until fluffy and light,

Ited butter (15

tablespoons; 225g), soft but

cool, about 60°F (16°C) beater with a flexible spatula.

about 5 minutes. About halfway through, pause to scrape the bowl and

3 large eggs, brought to abcut 3. With the mixer still running, add the eggs one at a time, letting each fully
65°F (18°C) incorporate before adding the next, then dribble in the vanilla. Reduce

1/2 ounce vanillaextract (about 1 speed to low and sprinkle in about 1/3 of the flour, then drizzle in 1/3 of
tablespoor; 15g) the milk. Repeat with remaining flour and milk, working in thirds as

16 ounces whole milk [about 2 before.
cups; 455g), brought to about
65°F (18°C) . Scrapethe bowlandbeater with aflexible spatula, and resume mixingon

6 medium speed for about 3 seconds to ensure everythingis well

16 ounces all-purpose flour

(abou: 3 1/2 cups, spooned; combined. The batter should look creamy and thick, registering

455g) between 65 and 68°F (18 and 20°C) on a digital thermometer. (Significant

a Declare the following variables
O Then, determine the class of
each variable

# Declare variables
X < 8

y ¢ "monkey"

z < FALSE

class(x)
#> [1] "numeric"

class(y)
#> [1] “character"
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O Open today's demo project
O Knit the document and discuss the results with your neighbor

Percentage of Yes votes in the UN General Assembly
1946 to 2015

Arms control and disarmament Colonialism Economic development
0.8-
0.4-
Count

0.0- ry
8 == Turkey
> Human rights clear weapons and nuclear mate Palestinian conflict
-9 w UK + NI

1 1 I 1 1
1960 1980 2000 19680 1980 2000 1060 1980 2000
Year

O Then,change Turkey to a different country, and plot again
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WITth great examples,

comes a great amount of code...
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obut let's focus on the task at hand...

O Open today's demo project
O Knit the document and discuss the results with your neighbor

O Then, change Turkey to a different country, and plot again
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un _votes %>%
filter(country %in% c("UK & NI", “US", "Turkey")) %>%

inner_join(un_roll _calls, by = "rcid") %>%
inner_join(un_roll _call _issues, by = "rcid") %>%
group_by(country, year = year(date), issue) %>%
summarize(

votes = n(),

percent_yes
) %>%
filter(votes > 5) %>% # only use records where there are more than 5 votes
ggplot(mapping = aes(x = year, y = percent_yes, color = country)) +
geom_smooth(method = "loess", se = FALSE) +
facet_wrap(~ issue) +
labs(

title = "Percentage of Yes votes 1n the UN General Assembly",

subtitle = "1946 to 2015",

y = "% Yes",

X = "Year",

color = "Country”

)

_0 WWVwe VV'/ Wi oVIWILl Vi WVVLVVIY VI N

mean(vote = "yes")
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un votes %>%
filter(country %in% c("UK & NI", “US", "Turkey")) %>%

inner_join(un_roll _calls, by = "rcid")"%Budkey"
inner_join(un_roll _call_issues, by = "rcid") %>%
group_by(country, year = year(date), issue) %>%
summarize(

votes = n(),

percent_yes = mean(vote = "yes")
) %>%

filter(votes > 5) %>% # only use records where there are more than 5 votes
ggplot(mapping = aes(x = year, y = percent_yes, color = country)) +

geom_smooth(method = "loess", se = FALSE) +
facet_wrap(~ issue) +
labs(
title = "Percentage of Yes votes 1n the UN General Assembly”,

subtitle = "1946 to 2015",
y = "% Yes",

X = "Year",

color = "Country”

)
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un votes %>%
filter(country %in% c("UK & NI", “US", “France")) %>%

inner_join(un_roll _calls, by = "rcid")“Rednce"”
inner_join(un_roll _call_issues, by = "rcid") %>%
group_by(country, year = year(date), issue) %>%
summarize(

votes = n(),

percent_yes = mean(vote = "yes")
) %>%

filter(votes > 5) %>% # only use records where there are more than 5 votes
ggplot(mapping = aes(x = year, y = percent_yes, color = country)) +

geom_smooth(method = "loess", se = FALSE) +
facet_wrap(~ issue) +
labs(
title = "Percentage of Yes votes 1n the UN General Assembly”,

subtitle = "1946 to 2015",
y = "% Yes",

X = "Year",

color = "Country”

)
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Percentage of Yes votes in the UN General Assembly

1946 to 2015
Arms control and disarmament Colonialism Economic development
0.8 -
0.6 -
0.4-
0.2-
Country
0.0 -
$ === France
>; Human rights clear weapons and nuclear mate Palestinian conflict — UK + NI
o=
° 0.8-
=== US
0.6 -
04 - Country
=== Turkey
02- Percentage of Yes votes in the UN General Assembly : E:N'
1946 to 2015
0 0 _ Arms control and disarmament Colonialism Economic development
1960 1980 2000 1960 1980 2000 1960 1980 2000 -
Year - &
i Human rights clear weapons and nuclear mate Palestinian conflict
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Which motivates you

more to learn how to
cook: perfectly choppeo
onions or ratatouille?

QO bit.ly/teach-ds-latinr
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Which motivates you

more to learn how to
cook: perfectly choppeo
onions or ratatouille?
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> Your turn!

Go to nytimes.com/2019/01/03/
learning/whats-going-on-in-this-
graph-jan-9-2019.html and
answer what might be going on
in this graph? Write a catchy
headline that captures the

graph’s main idea. If your

headline makes a claim, tell us
what you noticed that supports
your claim.

Likelihood of friendship

C e e .
1x 3x 10x 100x

QO rstd.Lo/teach-ds-latinr


http://rstd.io/teach-ds-latinR
https://www.nytimes.com/2019/01/03/learning/whats-going-on-in-this-graph-jan-9-2019.html
https://www.nytimes.com/2019/01/03/learning/whats-going-on-in-this-graph-jan-9-2019.html
https://www.nytimes.com/2019/01/03/learning/whats-going-on-in-this-graph-jan-9-2019.html



http://bit.ly/teach-ds-latinR

Create a visualization displaying
whether the vote was on an
amendment.

Create a visualization displaying how US, UK, and Turkey voted
over the years on issues of arms control and disarmament,
colonialism, economic development, human rights, nuclear
weapons, and Palestinian conflict.

Percentage of Yes votes in the UN General Assembly

Arms control and disarmament Colonialism Economic development
- 0.8~
-
=
S
0.4-
1000 -
00- | Country
8 = Turkey
> Human rights clear weapons and nuclear mate Palestinian conflict |
-0 ws UK + NI
- US
0.8-
U -
-0.5 0.C - _D._S» 1.0 1.5 0.4-
amend
0.0-
’ ’ ' ' ' 1 ' i ' 1 '
% bl«t Lg/tca Oh“dS-LatLV\IR 1960 1¢80 2000 1960 1980 2000 1960 1980 2000

Year
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NnoN-trivial examples can be motivating,

but need to avoid !

How to draw an owl

1. Draw some circles 2. Draw the rest of the ©@#3%% owl
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How to draw an owl

-

1. Draw some circles 2. Draw the rest of the o#$% owl

Qo bit.ly/teach-ds-latinr
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goplot(data = un_votes joined,
mapping = aes(x = year, vy

percent_vyes))

1.00 -

0.00 -

1960 1980 2000
QO bit.Lg/teach-ds-Latin year
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goplot(data

mapping
geom_point()
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un_votes jolned,
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goplot(data = un_votes_joined,
mapping = aes(x = year, y = percent_yes, color = country)) +
geom_point()
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goplot(data = un_votes_joined,
mapping = aes(x = year, y = percent yes, color = country)) +
geom_smooth(method = "loess", se = FALSE)
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goplot(data = un_votes_joined,
mapping = aes(x = year, y = percent_yes, color = country)) +
geom_smooth(method = "loess", se = FALSE) +
facet _wrap(~ 1ssue)

Arms control and disarmament Colonialism Economic development
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goplot(data = un_votes_joined,
mapping = aes(x = year, y = percent_yes, color = country)) +
geom_smooth(method = "loess", se = FALSE) +
facet wrap(~ issue) +

Labs(
title = "Percentage of 'Yes' votes 1n the UN General Assembly",
: _ entage of Yes votes in the UN General Assembly
subtitle 1946 to 20fFen29
y = " % Ye S : ? Arms control and disarmament Colonialism Economic development
x = "Year", -
) 0.0- Country
@ == Turkey
: Human rights slear weapons and nuclear mate Palestinian conflict — UK + N
= US
0.8 -
0.0 -

1960 1980 2000 1960 1980 2000 1960 1980 2000
bit.lu/teach-ds-latinre= Year
Y
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skip
baby
steps
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Visualizing data

Data visualization with ggplot2
The data: Star Wars
Scatterplots

Setting aesthetic features
Faceting your visualizations
Data types

Univariate analysis

Siart Qver

Scatterplots

How can we visualize the relationship between characters’ heights and masses? Following the structure of the ggplot function that we laid out
earlier, we pass starwars tothe data argument, and map height and mass tothe xand y aes thetics, respectively. Then, we specify on
the next layer that we would like the data points to be represented by points with geom point.

Fill in the blanks below to create the scatterplot.

= Start Over © Solution » Hun Code 2 Submit Answer
Code | ) | |
1 ggplot(data = ___, mapping = aes(X = ___, y = ___)) 4
2 _—
3

Notice the warning that tells us that 28 of the observations have not been graphed, which means that some of the necessary information (height

and mass) was missing for those rows.

Your turn|

How would you describe the relationship between height and weight?
positive and nonlinear
positive and linear
negative and nonlinear

negative and linear

How many outliers does the graph show?
0
1
2
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Which is more likely to

appeal to someone who
has never tried broccoli?
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Which is more likely to

appeal to someone who

has never tried broccoli?
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hide
the
veggies
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|

opic: Web scraping
00ls:

O rvest
O regular expressions

INRURTIAE Candidewes Contributors Ndusires | Seclars PACE | Gecraply | Ouilside Spercle® | News

Search for a Candidare

Candizate Name

Select 3 Stale

Alznama

DETRICTS

North Caralina Diszricet 01 »

Morth Carolina District 02

North Carolina District (3«

North Curalina District 04 »

Morth Carolina District 081

North Carolina Discrict D6 »

Morth Carclina District 07>

North Carolina Dlstrict €

North Carolina Diszrict 00 »

Morth Carolina District 10

North Carolina District 01 2018 Race

Summary Data

SEECTOClel onea

Total Raised and Spent

Canddata Ralced
I K ECtleh=d (O] * inowvndery $/.°4.13
I e &lisen I $24,914

See all candidates in this race

A3
[ 3

O Today we start with this:

~

& Downloac .csv file % \;( :

Cashon

Last Raport
Hand P
514310 NN
R K IPTR R U B

NOTE: A1l the numbars on this page are far the 2017-2018 Hewse alactian ayele ane
rased on Federal Election Commizsion datzs availan e electronica ly an October 25,

2015, ("Help! The numbers don't add up...")

kool free oo distrnibute or ote this materizl, but pease credit the Center for Responsive

Felditics. For permission o repr At for coovmercial us

Cente: info@crp.org

£, SO0 a5 e thooxs, contact tae

O and end with this:

Political contributions for 2018 NC Congressional Races
as of 9/30/2018

Challenger Incumbent

B JStia: o

Y S

O and do soin away that is easy to replicate for another state

Source: OpenSecrets.org

jeloowa

ueolqnday

Aued payy

Raised
(in M)

$2

$1
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students will encounter lots of new
challenges along the way —
et that happen,

aNnad then provide a solution
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O Lesson: \Web scraping essentials
o for turning a structured table into
a data frame in R.
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O Lesson: \Web scraping essentials
® for turning a structured table into
a data frame in R.

O EX 1 Scrape the table off the web and
save as a data frame.

Cash on
Candidate Raised Spent Last Report
Hand
I G K Butterfield (D) * Incumbent $714,219 $797,700 $560,416 10/17/2018
I Roger Allison (R) $28,314 $27,817 $497 10/17/2018
v
“ candidate_info raised spent cash_on_hand last_report race
1 C K Butterfield (D) ¢ Incumbent 714219 797700 560416 2018-10-17 North Carolina District 01
2 Roger Allison (R) 28314 27817 497 2018-10-17 North Carolina District 01

QO bit.ly/teach-ds-latinr
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a dataframein R.

O Lesson: \Web scraping essentials
® for turning a structured table into

O EX 1 Scrape the table off the web and

save as a data frame.

Candidate Raised Spent
| G K Butterfield (D) * Incumbent $714,219 $797,700
I Roger Allison (R) $28,314 $27,817
\4
“ candidate_info raised spent cash_on_hand

1 C K Butterfield (D) ¢ Incumbent 714219 797700 560416
2 Roger Allison (R) 28314 27817 497

00 bit.ly/teach-ds-latinr

CaE on Last Report
Hand P
$560,416 10/17/2018
$497 10/17/2018
last_report race

2018-10-17 North Carolina District 01
2018-10-17 North Carolina District 01

o Ex 2: What other information do we need represented
as variables in the data to obtain the desired facets?

Political contributions for 2018 NC Congressional Races

as of 9/30/2018

Challenger

Incumbent

- =

B JStdia o

Y S

Source: OpenSecrets.org

ueongnday jesoowaq

) )
pet N

Aued payyl

Raised
(in M)
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O Lesson: \Web scraping essentials
® for turning a structured table into
a data frame in R.

O Lesson: Just enough” string parsing

O EX 1 Scrape the table off the web and
save as a data frame.

Cash on
Candidate Raised Spent Last Report
P Hand P
I G K Butterfield (D) * Incumbent $714,219 $797,700 $560,416 10/17/2018
I Roger Allison (R) $28,314 $27,817 $497  10/17/2018
v

“ candidate_info raised spent cash_on_hand last_report race
1 G K Butterfield (D) » Incumbent 714219 797700 560416 2018-10-17 North Carolina District 01
2 Roger Allison (R) 28314 27817 497 2018-10-17 North Carolina District 01

00 bit.ly/teach-ds-latinr

o Ex 2: What other information do we need represented
as variables in the data to obtain the desired facets?

and regular expressions to go from

=y

candidate_info |
1 G K Butterfield (D) » Incumbent 1O
2 Roger Allison (R)

N

candidate_name party status |
1 G K Butterfield Democrat Incumbent

2 Roger Allison Republican Challenger

Political contributions for 2018 NC Congressional Races
as of 9/30/2018

Challenger Incumbent

B JStdia o
=R S

Source: OpenSecrets.org

jejoowag

ueongnday

) )
pet N

Aued payyl
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' you are already taking a

baking class, which will be
easler to venture on to?
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' you are already taking a

baking class, which will be
easler to venture on to?
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0

-stimate the difference between the average evaluation
score of male and female faculty.

ethnicity
<dbl> <chr> <chr> <chr> <dbl>
4.7 tenure track minority female 5
4.1 tenure track minority female 5
3.9 tenure track minority female 5
4.8 tenure track minority female 5
4.6 tenurec not minority male 3
4.3 tenured not minority male 3
2.8 tenured not minority male 3
4.1 tenurec not minority male 3.33
3.4 tenured not minority male 3.33
4.5 tenurec not minority female 3.17
4.1 tenure track minority female 5.33

% bLt.La/teaoh—ds—Latin Hamermesh, Parker. “Beauty in the classroom: instructors pulchritude and putative pedagogical productivity”, Econ of Ed Review, Vol 24-4.
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t.test(evals$score ~
evals$gender)

## Welch Two Sample t-test

data: evals$score by evals$gender

t = -2.7507, df = 398.7, p-value = 0.006218
alternative hypothesis: true difference 1n
means 1s not equal to 0

95 percent confidence 1nterval:

sample estimates:
mean 1n group female mean 1n group male
4.092821 4.234328

00 o # B OB R B B R

bLt.Lg/teach—ds-LathR

11
11

orary(tidyverse)
brary(infer)

evals %>%

specify(score ~ gender) %>%
generate(reps = 15000,
type = "bootstrap") %>%

calculate(stat = "diff in means",
order = c("male", "female")) %>%
summarise(

L = quantile(stat, 0.025),
u = quantile(stat, 0.975)

)
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library(tidyverse)
library(infer)

evals %>%
specify(score ~ gender) %>%
generate(reps

%>%
summarise(l = quantile(stat, 0.0

QO bit.ly/teach-ds-latinr

3000 -

2000 -

1000 -

0.0

15000, type = "bootstrap") %>%

calculate(stat = "diff in means", order = c("male", "female"))

0.1

0.2
stat

I
0.3

I
0.4
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goals

scalable
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® ® ¥ Topics :: Data Science ina Box X

« < datasciencebox.org

Q_ Hello #dsbox
o Qverview

Philosophy

Tech stack

Community

Course content
Infrastructure

Pedagogy

QO rstd.Lo/teach-ds-latin=

+

Q

¢

5] > > Topics

Topics

The course cententis organized in three units:

. Making
e rigorous
: conclusions

Looking
forward

Exploring
data

Wrang

Visualize

Unit 1 - Exploring data: [~ s unit focuses or datz visua.iation end data wrarling. Specifically we cover fundzmenta.s of data and cata visualization,
conlounding varables, anc Simpson’s paradox z2s well zs [he concepl ol lidy dala, dz .z irperl, dala ¢ eaning, and dz(z curalion. We end the unil wilh
web scraping and introduce the icea o7 iteration in preparation for the next unit. Alsc in this unit stucents are ‘nzroduced to the toclkit: R, RStudio, R

Markdown, Git, SitHub, atc.

Unit 2 - Making rigorous conclusions: In his part we inlroduce moceling and slalislical inference for making dzla based conclusions. We discuss
buildirg, interpreting, and selecting models, visualizing interaction effects, and predict'on and mocel validity. Szazistica. inference is introcucec from &

simulation basad perspective, and the Centrzl Lim't Theorem is discussed very briefly 1o lay the foundation for future coursework ' stetistics.

Bayesian inference. These are incependent modules thatinstructors can choose to include ir their inzroductory data science curriculum depending on

how mucn time they have eft in the semester.
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Retrospective study of 205 open ended student projects
- on creativity, depth and the complexity of multivariate visualizations
- compared across students who learned R using base R syntax vs. tidyverse

n

m e ® o
- creativity depth multivariate
e, N Viz

0 i 2
Creatlwty Score Depth Metric Multivariate Visualization Metric

00 bit.ly/teach-ds-latinr
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1. Formative assessments
2. Automated grading
5. Calibrated peer review

scalable

00 bit.ly/teach-ds-latinr
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> Your turn!

Think - pair - share: What are your first reactions to the
curriculum design principles you have heard so far? What aspects
of it seem natural to adopt and what aspects not so much?

QO rstd.Lo/teach-ds-latinr
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