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2016 GAISE

1. Teach statistical thinking.

» 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 unrelatec
students should understand that stati

collection of formulas and met
stics Is a problem-solving and ¢

process that is fundamental to scienti

nods. Rather,
ecision making

C INquiry and essential for maki

Ng 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.

2. Focus on conceptual und

erstanding.

3. Integrate real data with a context and purpose.

4. Foster active learning.

5. Use technology to explore concepts and analyse data.

6. Use assessments to improve and evaluate student learning.

amstat.org/asa/files/pdfs/GAISE/GaiseCollege_Full.pdf
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out this Is Nnot because
iNntro stats Is inherently

‘bad for you'

a course that satisfies these four

points Is looking more like today's
INtro data science courses than
(Most) Intro stats courses

iNnstead It Is because It's time to visit
intro stats in light of emergence of

data science
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Go to
Start the project titled UN Votes

Open the R Markdown document called unvotes.Rmd

m RStudiv Cloud

& rstudio.cloud

ECOTS 2020 / 01 - UN Votes

File Fdit Code View Plots Session Build Debug Profile Tools Help

Q . - # Ga te file/Function -~ Addins - R3I60 -
Conscle Terminal Jobs = Environment History Connections ]

'cloud / project, il Ty “* Import Dataset ~ ?l List -

), Global Environment -

R version 3.6.0 (2019 B4 -26) "Planting of a Tree"
Copyright (C) 2019 The R Foundation for Statistical Computing
Platform: x86 B4-pc-linux-gnu (64-bit) S e
R is free software ard comes with ABSOLUTELY NO WARRANTY.
You care welcome to redistribute 1t under certain conditions.
Type "license()' or "licence()' for distribution details.
R is a collaborative project with many contributors. Files Plots Packages Help Viewer == e
Type 'contributors()' for more information and O New Folder © Uplcad O Delete « Rename {J More -

"citetion()' on how to cite R or R packeges in publications. .

& Coud project =
Type 'demo()' for some demos, 'help()' for on-line help, or 4. Name Size Modified
'help.start()' for an HTML browser interface to help. PR
Type "q(0" to guit R. “'| Rhistory 0B May 20, 2020, 4:45 PM
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0l-unvotes Rmd | 2.9KB May 20, 2020, 4:39 PM
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Go to
Start the project titled UN Votes

Open the R Markdown document called unvotes.Rmd
Knit the document and review the data visualisation you just produced

@ RShudio Cinud

¥ & rstudio cloud

ECOTS 2020 / 01 - UN Votes GO ) @ vines Other persona
File Edit Code View Plots Session Build Debug Profile Tools Help
C - . # Go o file/function ~ Addins ~ R3.6.C ~
«  0l-urveres.Rmd O o Environment  History Connections an ]
v, . *H Inserr - +RuUN - B, ~ = ] *impor: Dataset - & List - -
Ly n=- ‘ ™), Glohal Favircnment +
2 title: "UN Votes'
3 author: "Mire Cetinkaya-Rundal"
4 date: "'r S).S'UCte(‘)ﬂ" Envircnment is emply
S output:
6 html_documant:
I'e toc: vyes
3 toc flogt: yes
q
10 Files Plots Packages Help Viewer ]
11~ &# Introduction {#untro} O New Folder © Uplead © Delete = Rename  {F Mare ~
12
_ . g . Cloud roject E
13 How do various countries vote ir the United Nations General Assembly, how heve = :N ki T
: : / : . S (
14 their voting patterns evolved throughout time, and how similarly or differently B s R
1S do they view certain issues? Answering these questions (at ¢ high level) is the t.
1:1 £] UN Votes = R Marxdown = “ | .Rhistory 0B May 20,
Console | “Terminal Jobs — @ 0l-unvotes.html 1.6 MB May 20,
jeloud /project; S| 0l-unvotes.Rmd 2.9 K8 May 20,
KOS Tree SOrTware ong camcs: WLEn ABJSULUIELT N WARKANIT . bd'.d
You are welcome to redistribute it under certain conditions. : . ,
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Type '"license()' or 'licence()' for distribution details.

R is @ collaborative project with many contributars.
Type 'contributors()' for more information and
"citation()' on hoew to cite R or R packages in publications.

Type "demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
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» Go to bit.ly/rscloud-ecots2020
» Start the project titled UN Votes

» Open the

» Knit
» [ ne

adno

» Knit

the document and review the ¢

R Markdown document called unvotes.Rmd

ata visualisation you just produced

N, look for the character string ™

‘her country of your choice
again, and review how the votir

compares to the United States and

urkey' In the code and replace it with

g patterns of the country you picked

United Kingdom & Northern Ireland

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

'Ams cortrol and disarmament Cclcnaism ‘Econcmic cevelopment

1960 -980 2000
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three questions that keep me up at night..

what should students learn?
how Wwill students learn best?
what tools will enhance student learning?
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content what should students learn?
pedagogy how Wwill students learn pbest?
Infrastructure what tools will enhance student learning?
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OpenSecrets.org

Center for Responsive Politics Search Q

About | Resources | B Sign Up

DONATE

SECTIONS

Foreign-Connected PACS

Top Recipients of PAC Money »
Industry Breakdown » SELECT A CYCLE
Leadership PACs» 2020

Super PACs»

Search
) R Country of Origin/Parent |
PAC Name (Affiliate) Total Dems Repubs
Foreign-connected PACs > Company
What is a2 PAC? > ABB Group (ABB Group) Switzerland/Asea Brown Boveri $1,000 $1,000 $0
Accenture (Accenture) Ireland/Accenture plic $73,500 $45,000 $28,500

. . M
: . - |
[ :
' .\ r 4 .

Advance America Cash

Report this ad Advance Centers Mexico/Grupo Salinas $3,000 $1,000 $2,000

(Grupo Salinas)



SELECT A CYCLE

2020 v

X wep scraping

. Country of Origin/Parent

PAC Name (Affiliate) @ Total ¢ Dems < Repubs ¢

" Company :
X text parsing
ABB Group (ABB Group) Switzerland/Asea Brown Boveri $1,000 $1,000 $0
Accenture (Accenture) Ireland/Accenture plc $73,500 $45,000 $28,500 * d a ta ty p eS

X regular expressions

Advance America Cash
Advance Centers Mexico/Grupo Salinas $3,000 $1,000 $2,000
(Grupo Salinas)

Air Liquide America France/L'Air Liquide SA $11,500 $5,000 $6,500
Airbus Group Netherlands/Airbus Group $81,500 $26,500 $55,000
Alkermes Inc Ireland/Alkermes Plc $40,250 $11,250 $29,000
Allergan PLC (Allergan Ireland/Allergan PLC $111,000 $6,000 $105,000
PLC)

Allianz of America Germany/Allianz AG Holding $35,500 $17,100 $18,400

(Allianz)



SELECT A CYCLE

v 2020

.

2018

2016

2014

2012 Repubs

2010

2008 $0

2006

2004

2002 $28,500

2000

1998 L
FVAVLII I T AT I \:a.Jll o ‘
Advance Centers Mexico/Grupo Salinas $3,000 $1,000 $2,000
(Grupo Salinas)
Air Liquide America France/L'Air Liquide SA $11,500 $5,000 $6,500
Airbus Group Netherlands/Airbus Group $81,500 $26,500 $55,000
Alkermes Inc Ireland/Alkermes Plc $40,250 $11,250 $29,000
Allergan PLC (Allergan Ireland/Allergan PLC $111,000 $6,000 $105,000
PLC)
Allianz of America Germany/Allianz AG Holding $35,500 $17,100 $18,400

(Allianz)
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web scraping

text parsing

data types

regular expressions
X Iteration



web scraping
Contribution to US politics from UK-Connected PACs

By party, over time

text parsing
data types

$3M '
2D regular expressions

Party , :
— Democrat ‘terat‘Oﬂ
$2M \/ —— Republican

X data visualisation

Amount

S X Interpretation

2000 2005 2010 2015
Year



web scraping
text parsing
data types

paths_allowed("https://www.opensecrets.org") reg U La [ EX p (55 ‘ ons
teration

## [1] TRUE : : .
data visualisation
iNnterpretation

X data science ethics
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Resources

» Sample assignment: introds.org/hw/hw-06/hw-06-money-in-

politics.html

» Code: Go to bit.ly/rscloud-ecots2020, start the project titled 02 -

Money In politics

» Paper: Web Scraping in the Statistics and Data Science Curriculum:
Challenges and Opportunities (Dogucu & Ceti
github.com/mdogucu/web-scrape (conditl

f
O

<aya-Rundel, 2020)
nally accepted to JS



https://introds.org/hw/hw-06/hw-06-money-in-politics.html
https://introds.org/hw/hw-06/hw-06-money-in-politics.html
https://bit.ly/rscloud-ecots2020
https://github.com/mdogucu/web-scrape




90.000,006
80,000,000
| 70,000,000
60,000,000
50,000,000
40,000,000
| 30,000,000
20,000,000
10,000,000

0

o2
@Q

0,\ .@, . e
o oF

WO e
@(\ q('é\ v i ‘\.éP

O & 5 2 S @
O o° 3 SN d&e‘} &vga
c,"é" ) s@




fisheries %>% select(country)

##t # A tibble: 82 x 1
Hi country

Hit Zechrs

## 1 Angola

## 2 Argentina
## 3 Australia
## 4 Bangladesh
## 5 Brazil

## 6 Cambodia
## 7 Cameroon
## 8 Canada

## 9 Chad

## 10 Chile

continents

## # A tibble: 245 x 2

Hit
H
HH#
HH
H
HH
HE
HH
i
it
HH
e 1

OVWOoOONOODUTESEWN B

country

<chr>
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra

Angola
Anguilla
Antigua & Barbuda
Argentina

fisheries <- left _join(fisheries, continents)

## Joining, by = "country"

continent
<chr>
As1a
Europe
Europe
Africa
Oceanila
Europe
Africa
Americas
Americas
Americas

X data joins



data joIins

fisheries %>%

filter(is.na(continent)) * data Sc‘ence etthS
##t # A tibble: 3 x 5
##  country capture aquaculture total continent
##t  <chr> <dbl> <dbl> <dbl> <chr>
## 1 Democratic Republic of the Congo 237372 3161 240533 <NA>
## 2 Hong Kong 142775 4258 147033 <NA>
## 3 Myanmar 2072390 1017644 3090034 <NA>

fisheries <- fisheries %>%
mutate(continent = case_ when(

country == "Democratic Republic of the Congo" ~ "Africa",
country == "Hong Kong" ~ "Asia”,
country == "Myanmar" ~ "Asia",
TRUE ~ continent
)

)



data joins

data science ethics

l X critigue

X Improving data

Average share of aquaculture by continent . . .
visualisations

out of total fisheries harvest, 2016

Asia
Americas
Europe

Oceania

Africa

0% 10% 20% 30%

Source: bit.ly/2VrawTt



Average share of aquaculture by country d a ta J O ‘ n S

out of total fisheries harvest, 2016

Y _

data science ethics
critiqgue

mproving data
visualisations

X mapping

-100 0 100 200

AQU&CU"UFE % _
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Project: 2016 US Election Redux

Question: \Xould the outcome of the 2016 US Preside

Ntial

different had Bernie Sanders been the

Team: 4 Squared

Predicted Results Predicted Results
By County By State

Democrat canc

- lections been

date?

Candidate
Bernie Sanders

Donald Trump




Resources

» Sample lab: introds.org/labs/lab-04/lab-04-ugly-charts.html

» Code: Go to bit.ly/rscloud-ecots2020, start the project titled 03 -
Fisheries of the world

» Sample lecture: introds.org/slides/w4_di-effective-dataviz/w4_d1-
effective-dataviz.html
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X logistic regression

Spam vs. number of characters X prediction
1.00 e @0 3 e
0.75 2K chars, P(spam) =10.13
£ e 40K chars, P = 0.01
) chars, P(spam) = 0.
0.25
0.00 -

0 50 100 150
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Emailis spam

Email labelled spam  True positive

Email labelled not
spam

False negative (Type 2
error)

Email is not spam

False positive (Type 1
error)

True negative

logistic regression
orediction

X declIsion errors

X sensitivity /
specificity

X Intuition arounad
loss functions



Project: Spotity Top 100 Tracks of 2017/18

Question: Is it possible to predict the year a song made the Top Tracks
playlist based on its metadata?

Team: weR20

year ~ danceability + energy + key + loudness + mode + speechiness +
acousticness + instrumentalness + liveness + valence + tempo +
duration_s

2017 2018

name artists name artists

I'm the One DJ Khaled Everybody Dies In Their Nightmares XXXTENTACION

Redbone Childish Gambino Jocelyn Flores XXXTENTACION

Sign of the Times Harry Styles Plug Walk Rich The Kid
Moonlight XXXTENTACION
Nevermind Dennis Lloyd
In My Mind Dynoro

changes XXXTENTACION




Resources

» Sample lecture: introds.org/slides/w10_d1-logistic-regression/
w10_d1-logistic-regression.html

» Code: Go to bit.ly/rscloud-ecots2020, start the project titled 04 - Spam

filter

» Book chapter: Openlntro Statistics, 4th

and Barr,
discrimi

2019), Chapter 9.5 with ranc

nation on job application eva

om
uati

—dition (

[S<le

COnNn

Diez, Cetir

trolled trial

kaya-Rundel,
data on

on openintro.org/book/os
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teams: weekly labs in teams + peer feedback: used
periodic team evaluations + minimally so far, but
term project in teams D0SItIve experience

“minute paper”: weekly online

quizzes ending with a brief
reflection of the week's material




@ ® & week 07 - Simple linear regre: X -{-

-

& @ minecr.shinyapps.io/07-modeling-simple/#section-finish-up e w 0O '‘a S ® 0

Week O7 - SImple Finish up
inear regression

To finish up the quiz go to the form linked below and answer a few simple questions.

Teacher salaries Hi Mine, when you submit this form, the owner will be able to see your name and email address.

* Required
Single numerical predictor

1. What is your name? *

Prediction

Enter your answer

Assessing model fit

2. What is your student ID? *
This is the number that starts with s.

Working backwards

Single categorical predictor Enter your answer
Finish up
3. Write about one or two questions you didn't get right initially but were able to solve after a few
G tries. What was difficult about them? What did you ultimately learn?
al ver

OR

If you got every single question correct on the first try, write one question you would still like
clarified on the topics covered in this quiz. *

Your answers can be brief / in bullet paint form. The goal isn't to make you write too much, but instead to make you
quickly reffect on your learning.

Enter your answer

A

&
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' & introds.org w O " ® O 2 A O

IDS Timetable Schedule Syllabus Project Help People Resources ) @® P © Q ¢

Project TL:DR

'case your inner data scientist Pick a dataset, any dataset...

..and do something with it. That is your final project in a nutshell. More details
below.

May be too long, but please do read

The final project for this class will consist of analysis on a dataset of your own
choosing. The dataset may already exist, or you may collect your own data using a
survey or by conducting an experiment. You can choose the data based on your
interests or based on work in other courses or research projects. The goal of this
project is for you to demonstrate proficiency in the techniques we have covered in
this class (and beyond, if you like) and apply them to a novel dataset in a
meaningful way.

The goal is not to do an exhaustive data analysis i.e., do not calculate every
statistic and procedure you have learned for every variable, but rather let me know
that you are proficient at asking meaningful questions and answering them with
results of data analysis, that you are proficient in using R, and that you are
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Here is a simple plot using the mpg dataset, which contain< - on on fuel economy of
cars. We're plotting highway miles per o=~ colored by whether
the car is front-wheel A~

cty

- Make this plot as ugly as possible by changing colors, backgre
coler, fonts, or anything else you can think of. You will probat..
want to play around with theme options, but you can do more. You
can also search enline for other themes. fonts, etc. that you want to

tweak,
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styler revisions # Edi

Wiel7 i 8 mine-cetinkaya-... wants to merge 1 commit into master from styler fe

(Y Conversation 0 ©- Commits 1 E/, Checks 0 Files changed 1 +16 -18 NEEN

Changes from all commits v File filter... v+ Jumpto..~ %I~

Results of running styler:

Styling 1 files:
hw-03-ncbikecrash.Rmd i

Status Count Legend

v 0 File unchanged.
i 1 File changed.
B 0 Styling threw an error.

Please review the changes carefully!
¥ styler (#1)

mine-cetinkaya-rundel committed 16 minutes ago commit 721c39c¢f8b6cOe6b3bc5012918747415910b980¢e

v 34 mmEm  hw-03-ncbikecrash.Rmd &

s B @@ -7,7 +7,7 @@ output: github_document

"' {r load-packages, message=FALSE} | " '{r load-packages, message=FALSE} R
# load packages # load packages
‘9 —library(tidyverse) ‘0 +library(tidyverse)
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peer_assign_all()
—_—
Anonymize, assign review

Complete review g

peer_collect_all()
A ————— peer_collect_score()
Anonymize, submit review ———————

Collect rating

Rate review g

peer_collect_score()

Collect rating

| Author I l Instructor I
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INntroduction to Data Science

Learn to explore, visualize, and analyze data to understand natural phenomena,
investigate patterns, model outcomes, and make predictions, and do soin a
reproducible and shareable manner. Gain experience in data collection, wrangling,
and visualization, exploratory data analysis, predictive modeling, and effective
communication of results while working on problems and case studies inspired by
and based on real-world questions. The course will focus on the R statistical
computing language. No statistical or computing background is necessary.
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Designing the Data
Science Classroom

Materials for the Designing the Data
Science Classroom workshop by Mine
Cetinkaya-Rundel at rstudio::conf(2020)

View the Project on GitHub

rstudio-conf-2020/design-ds-classroom

Download Download View On
ZIP File TAR Ball GitHub

This project is maintained by rstudio-
conf-2020

Hosted on GitHub Pages — Theme by orderedlist
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Time

09:00 - 10:30
10:30-11:00
11:00- 12:30
12:30 - 13:30
13:30 - 15:00
15:00 - 15:30

15:30 - 17:00

O %« ® A0¢9 @ :

Day 1 - Monday, Jan 27

Time Activity

02:00-10:30 Welcome + Curriculum design

10:30-11:00 = Coffee break

11:00- 12:30  Teaching the tidyverse

12:30 - 13:30 ' Lunch break

13:30-15:00 Computing infrastructure with RStudio Cloud

15:00-15:30 = Coffee break

15:30-17:00  Case study: Design your assignment on RStudio Cloud
Day 2 - Tuesday, Jan 28

Materials for Day 2 will be posted in the morning of Day 2

Activity
Reproducible workflows: R Markdown, Git, GitHub

= Coffee break

Getting more out of GitHub

' Lunch break
Interactivity and immediate feedback
= Coffee break

#rstats lifehacks for instructors + Wrap up




the art and science
of teaching data science

mine cetinkaya-rundel

Code for all case studies: bit.ly/introds-ecots2020-cases or bit.ly/rscloud-ecots2020
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| | | Image credit:
cetinkayamine@gmail.com Thomas Pedersen, data-imaginist.com/art
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