The gap between tools for
learning and for doing
statistics
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* Tools for teaching and learning statistics
* Tools for doing statistics
* Beginning to bridge the gap

e The future



“We will be remiss In our duty to our
students if we do not see that they learn
to use the computer more easily, flexibly,
and thoroughly than we ever have; we
will be remiss in our duties to ourselves if
we do not try to improve and broaden
our own uses.”

- John Tukey,
The Technical Tools of Statistics
talking about the class of 1970


https://www.youtube.com/watch?v=B7XoW2qiFUA

Tools for
teaching and
learning
statistics
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DYNAMIC DATA EXPLORATION

StatCrunch

Rossman/Chance Applet Collection

Data Analysis

Rescriptive Statisics (s)
Guess the Comelation (s)
Laast Squares Regressicn (s)

Sampling Distridution Simulations

.
.
.
.
.
.
.
.

Reeses Peces (s)

Sameling Words (s)

Sameling from a Fioite Populaton (s)

Sameling from a Probaddiny Mecel ()

Sampling Regression Lines - Popudation Model ()

Simulatng Confidence Intervals for Population Pacameter (s)
Irproved Bating Averages (Power) (s)

ANOVA smulaton (js)

Classics ()

D

Hslogram Bin Wigh
Rowplt Surmmaes
Sampling Pennies
Sampling Change
.;wrc!';'& 2005 Senalors

Dolphin Study applet

Yawning Study applet

Two-way Table simulation appiet

Bandomization Test for quantsative response (twe groups) (1)
Simulmrg Confdence Intervals ‘or Population Parameter
Simulatng fniervals for Aifferent populaton shapes

Bandom Babies

Probabiiity

+ Handem Babies (s)

» Secretary Protiem ()

« Nomal Probadiiny Caloulacr (s)
« Bandomizing Subjects (s)

« Random number ganeranr ()

Statistical Inference

One propomion inference (s)

Analyzing Two-way Tabies (s)

Maiched Pairs (s)

Randomizason 1981 106 QUanitative response (multiplo groups) (is)
» IO medrs

« Bandomizason tes! for categoncal response (multiple groups) (js)

+» Dolphin Shudy appiat
« Analvring Two Quamsatve Variabes (s)
» Theory-based Herence (js)

Cick harg 10 access oid appiets page

| = java appiet (cick here 1or help on running java on Macs, pe)
|5 = javascript
1 = flash

Fathum

Dynamic Data Software
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StatKey | toaccompany statistics: Unlocking the Power of Data

by Lock, Lock, Lock, Lock, and Lock
Descriptive Statistics and Graphs Bootstrap Confidence Intervals Randomization Hypothests Tests
One Quantitative Variable Cl for Single Mean, Median, St.Dev. Test for Single Mean
One Categorical Variable Q1 for Single Proportion Test for Single Proportion
m‘:‘“unw and One Categorical Cl for Difference In Means Test for Difference in Means
Two Categorical Yariables €l for Difference In Proportions Test for Difference In Proportions
Two Quantitative Variables Q1 for Siope, Correlation Test for Slope, Correlation
Sampling Distributions Mean Proportion l
Theoretical Distributions Normal t 2 F I
More Advanced ANOVA for Difference
RSt 1 Goodness-of-Fit 2 Test for Assoctation | "l ANOVA for Regression |




Comparing Groups (Quantitative Response)
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StatCrunch! w3

Home » Explore » MyStatCrunch » Open StatCrunch Resources Support Sign in

Visualizing the population change in US Metro areas

Result Properties
Copy Print Mail Link Embed Twitter Facebook

Thumbnail:

. o 4

Created: Sep 21, 2015

Size: 12268
Share: yes
) Change%%
Views: 1550 W-5t00
N0toS
Data set for this result: 5t 10
Metropoitan Statistical Areas in the 10to 15

U.S. - Population, Location

By statcrunchhelp
On Oct 14, 2014

Recently shared results
for this data set:

The changing population of U.S.
Metropolitan Areas

“ oy Tags:
By scourvey HTML link:

28, 201
On Aug 28, 2015 <A href="hetp://www statcrunch com/S. 0/ viewresult phe Tresid = 1802996 > Visualizing the population change in US Metro areas</A>

Percent Change in population from
2010 to 2013 for U.S, Metro Areas Comments

7 Want to comment? Subscribe
Already a member? Sign in.

By statcrunchhelp
On Oct 14, 2014

View all shared >

Reports with this result:

None

ALWAYS LEARNING PEARSON

StatCrunch™ - Data analysis cn the Wed - Copyright 2007-2016 Pearson Education - Terms of use

http://www.statcrunch.com
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TinkerPlets

DYNAMIC DATA EXPLORATION

) TinkerPlots - [US Students]
Q) File Edt Object Data Window Help

o H N = =
Cards Table Piot Sampler Text

US Students Options *
case 101824
) Attribute Value Unit Formula
] Gender male Q
] School Holyoke O
[ BirthYear 72 O
[ Height 71 nches |O
m Wﬂght 145 pounds Q
(3 OldSibs 3 Q
(3 YoungSibs 1 Q
[ Children 5 Q
] Parents together Q
[ MoneyOnYou 3 S Q
[.HomoWork 4 hours O
] Job no O
3 .IohHnlure n hOLIrS, 0
82 U.S. high school students in Western Massachusetts,
1990
Attribute Description
Gender: Gender

School: High school attended

BirthYear: Year of birth

Height: Height

Weight: Weight

OldSibs: Number of older siblings

YoungSibs: Number of younger siblings

Children: Total number of children in family
Parents: Parents deceased, separated, or together
MoneyOnYou: Number of dollars currently carrying

US Students
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Questions
1. Do students with jobs spend fewer hours per week doing homework?
2. Do the students who do more homework tend to get better grades?

« m
TinkerPlots(tm): a data i5 construction set, version 2.0b14

https://www.tinkerplots.com/

Options



https://www.tinkerplots.com/

Fathum

Dynamic Data Software

e

W See collection comments.
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Tools for teaching and
learning statistics are typically

* [nexpensive
e Accessible
e |nteractive

e Curated



Tools for
doing
statistics






Last login: wed Apr 16 15 39 29 on ttysOOO
Amelias-MacBook-Air:~ amelia$ R

R version 3.0.2 (2013-09-25) -- "Frisbee Sailing"
Copyright (C) 2013 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl®.8.0 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how 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.
Type 'q()' to quit R.

>

hitps://cran.r-project.org/


https://cran.r-project.org/

R version 3.0.2 (2013-09-25) -- "Frisbee Sailing”

(Q~ Help Search

Copyright (C) 2013 The R Foundation for Statistical Computing

Platform: x86_64-apple-darwinl®.8.9 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()' for distribution details.
Notural language support but running in on English locale

R is a collaborative project with many contributors.

Type 'contributors()' for more information and

‘citation()’' on how 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.

Type 'q()' to quit R.

[R.opp GUI 1.62 (6558) x86_64-apple-derwinld.8.0]

[History restored from /Users/amelia/.Rapp.history]

> |

https://cran.r-project.or
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~/Dropbox/Daocuments /Teaching/101c ~ RStudio

O Discussion? Rmd
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63~
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65
66
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e
71
72
73
74
75
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77
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A7 @ kit -
myoato-gata. fromely, X)

~* Run

require(leaps)

ms2 = regsubsets(Y-poly(X,10), dota-mydata, nvmax~19)
coef(ns2 4)

=53 ~ regsubsets(Y-poly(X,10, raw-TRUE), dato-mydato, mmox-10)
coef(ns3 4)

**Back to polynomial regression®*
S0, the “ran” parcmeter determines whether you use orthogonal polynomials or row polynomial, They work
out about the same when you do predictions, so it doesn’t reclly matter which one you use.

Lets plot the fits. First, we need to do some predictions.
e}

agelins « ronge(Wogesage)

ageGrid = seq(from-agelims{1], to-ogelims(2])

=2 = Im(moge-poly(oge, 3), data-Woge)
m3 - II(W\Y(*- 2), m)
=4 « Im(woge-age, dato-Woge)

predictionsl = predict(ml, newdato~list(oge~ogeGrid))

predictionsl « c(predictionsl, predict(n2, nemdata-list(oge-cgeGrid)))
predictionsl » c(predictionsl, predict(n3, newdoto~list(oge~cgeGrid)))
predictionsl « c(predictionsl, predict(mé, nemdata-list(age-cgeGrid)))

o Chunks »

o

S e i

Lo

predData - dato.frame(ageGrid « rep(ogeGrid, 4), preds-predictionsl, poly-c(rep(4, length(ageGrid)), rep

(3, length(ogeGrid)), rep(2, length(ogeGrid)), rep(l, length(ogeGrid))))

predDataspoly - factor(predDataspoly)
B (Top Level) *

R Markdown = |

Console ~/Dropbox/Documents/Teaching/101¢/

P AN W e e

WPF A W ARV IWIY AW wany

R {5 free softwore ond comes with ABSOLUTELY NO WARRANTY,
You are welcome to redistribute it under certain conditions.
Type 'license()' or "licence()' for distribution detolls.

Notural laonguoge support but running in an English locale

R is o collagborgtive project with many contributors.
Type ‘contributors()’ for more information ond
‘citation()’ on how to cite R or R packoges in publications.

Type ‘demo()’ for some demos, 'help()" for on-line help, or
‘help.start()” for an HTML browser interface to help.
Type 'a()' to quit R.

hitps://www.rstudio.com/

L))

¥

K 101~
Environment  History = |
% | _#ImponDatasers § Clear & Ust
) Clobal Ervironment » Q !
Ervironment S empty
Files Plots Packages Help Viewer -
PR S0 @ Q
R: Fitting Limear Models ~
Im {stats} R Documentation Ej
;.
i
. . . ,\l’
Fitting Linear Models ]
Description

in is used to M linear models. It can be used 1o camy out regression, single
stratum analysis of variance and analysis of covarance (although aov may provide
a more convenient intexface for these),

Usage
in(formula, data, subset, weights, na.action,
nethod = "gr", model = TRUE, x = FALSE, y =~ FALSE, gqr = TRl

singular.ok = TRUE, contrasts = NULL, offget, ...)

Arguments

formula an obyect of class "formula” (or one that can be coerced to that
class): a symbolic description of the model to be fitted. The
details of model specification are given under ‘Detals’,

an optional data frame, list or erviconment (or object coercible by
as.data. £xane t0 a data frame) containing the vanables in the
model. I not found in data, the variables are taken from
environment (formula), typically the environment from which
in is called.

an optional vector specifying a subset of observations 10 be used
in the fitting process.

B R R R S e et Ry e e R R R Rt R Rt s

data

subsect



https://www.rstudio.com/

Tools for doing statistics are often

* EXpensive
o Static

* Flexible

* Extensible

* Reproducible
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Shiny

by RStudio

Movie explorer

- Won Oscer
® . o Yos
Filter o - o® o
Minimum number of reviews on Rotten Tomatoes 20 °* " e . " %8
(] O b ‘:. . '
" — | o 2 ‘ f 2
Year released ' @ 20 ®0 &
o P 0 & al
. 197 2014 240 ® o ‘oa °o® » - - 3- .
@ 9 _ e e 7 ® 9 at ®
C : P, P9 B, “' ¥
Minimum number of Oscar wins (all categories) 220- “®s o 2% o °#s ,9;1.’ e
@ , 200~
Dotars at Box Office (millions) ¥
0 ®o i‘”‘
(%, G
Genre (@ movie can have multiple genres) 190
All v 140
Director name contains (e.g., Miyazaki) 1204
®
wo{ ©
Cast names contains (e.g. Tom Hanks)
w—
6 1 20 0 4 % 6 N 0 0 1w
Tomato Meter p
X-axis variable Number of movies selected:
2557
Tomato Meter -
Y-axis variable
Number of reviews -

Note: The Tomato Meter is the proportion of positive reviews
(as judged by the Rotten Tomatoes staM), and the Numeric
rating is a normalzed 1-10 score of those reviews which have
star ratings (for example, 3 out of 4 stars),

http://shiny.rstudio.com/
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Statistical Dlscovery"' From SAS.

= SATByVeor - Application - MP Pro

4 '« Filter by Map
Stats?) .Cﬂk)l’ed by Expenditure (1997)

50°N-| » s '
4"v ‘
ﬁ . (3
-
30° N- ’

20°N
120°wW 100°W 90*wW 80*'W

4 '~ Filter by Region
Mesan(SAT Math) vs. Region

50
400 -
300 -
200 -
10
0
\ z

\ 1’\\“ o’
‘0 Q Q
\3‘“;\
‘,f

SAT Math
o

o

Region

4 '~ Graph Builder

540

530

520

510

500

SAT Math

490 -

480 -

470

4601993

1994

SAT Math vs. Year

1997 1999 2001

Year

2002

2003

2004

State

w— Alaska
—— California
v Delaware

— District of Columbia

— Hawaii

~— Maryland

= New Jersey
New York

~ Oregon

—— Pennsylvania

~Virginia

—— Washington

~— West Virginia

WWW.mp.com



http://www.jmp.com/

CODAP

(Common Online Data Analysis Platformy)

(v :
§ . :
Bae S0) Llewel An PALE was 400 pen aee 5 PAITe pee Bk baee. )

By oould veash L0 gem by N4 e

User: guest Version 1.1 (0283 IS)

About mass_o... parach... termina... |5 Time (s) Distanc... Velocit..
1 200 700 229 = 233 4.58 178
2 200 800 B 237 4.51 1.78
3 200 1000 16 B8 2.41 4.44 1.78
4 200 1100 145 8 245 4.36 1.78
5 200 900 1.78 B 25 429 1.78

Hide All- 12345

Analyze Data New Run

ngwm 125s . ¥ Start Stop

http://concord.org/projects/coda
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' Data [
S
MA~ _ Product Cate
= m’m ~ Office éﬂﬂn— g1 |
o Kerbanrs,provrs I <
el Somever 2o I <
#< Order Pricrity cope [
abe Product Category 1 meetng Room Tables [N 2+ so2 RFRESY |
s Product Category 2 Copy Pave N 22 7%+ .
#bo Product Category 3 Poctatie Storage [N 173 57 el oMt
s Product Category 4 Ena Tavtes [ 170 055 == e
#bs Product Inventory Songocnmus- 158,799 | 2,428 l=—:’_0] o Jl“l.
e wesis [ o 620 R
a0 Ship Container : For symbol maps try
ao¢ Ship Method mm«s-oa.:u | RN 1 geo @ dimensi
@ State meeal Bookcases [l 77741 2553 0 o moe kS
abe Store ID Telephones [l 76 270 B <0593 | 0to2 messures
® Zip Code act Suppiies [ 702009 Jarrs
#e Meosure Nomes wooden Bookeases [ 67 454 5998 |
storage i s0.432 | 1859
sinding Supplies [ 53,709 Jera
H) Modems JIi] 63.001 | RERE
¥ Delivery Time Envelopes [ <9.174 | REREL
2 Dmt w’ it Heavy Duty Binders JJJ] 48,124 W z00s
# Gross Profit Shop TatiesJf] 47 252 RIFE |
# Sales Total sneving ] 45713 20m
@ Latitude (generated) File Lazais JJ] <3011 W otes
© Longitude (generoted) Frames [ 20278 | 2a54
"% Number of Records Round Ring Sindess Jf] 12,45 W sese
- B _ClocsMlyaess . s |~
o 200K 400K 800K 100K oK 100K 2005
| Sum of Sales Total Sum of Gross Proft
Profit { Quarters £ Region [ Products £ Dashboard
116 marks 58 rows by 2 columns  SUM(Gross Prefit): 735,891

www.tableau.com
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DATA PIPELINES 0 & ® M A A VISUALIZATION

name Myiel Nopoleon MieBaptstne ! < W W4 Batgen
group 1 1 1 1
index o 1 2 3 AR

+ NEW PIPELINE

-220 09

Outost  « [y [ weight

uwm - Dhttpuiidi.cs.washington.edu/projects/lyra


http://idl.cs.washington.edu/projects/lyra/

@) TRIFACTA

24 Columns 345Rows 2 Data Types ﬁ Grid v Filter in grid

: AZ_Phoenix - ## C CA_San_Francisco .
4 @44 m R[S
The Transformer

65-228 99-273 This is the Transformer, where you can transform your 47-219 47 - 1€
PHXR-SA LXXR-SA messy data into clean data. SFXR-SA DNXR
59.43 , _ 46.96 50.3!
The Transformer is populated with a sample of your
59.89 dataset. Let's discover what's in your data! 47.3 50.1
60.4 ) 47 .84 50. 3.
61.32 sanmmere 47.98 50. 7
62.03 48.31 50.7
62.78 48.61 50.4
63.46 Don't show me any helpers 49.08 50.2
64.13 49.54 50. 1.

':-;,p{‘r.“»k LOnN

https://www.trifacta.com/
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Show as: rows records Show: 5 10 25 50 rows
v Al v V2 ¥ norm v typ
Facet » I
1 4A YARN DYEING accord
Text filter
2. | Editcells » | 4sPARKSTVLE accord
Edit column P Splitinto several columns...
3  Transpose ¥ Add column based on this column...
¢  Column statistics Add column by fetching URLS...
5 Sort... Add columns from Freebase ...
N view ) Add columns from DBpedia ...
6.
Add column based on column V2 Reconcile y | Extractentiies fom ind Zamanta APY)
7. . Rename this column
Extract named entities...
New column name |0C name] | 8. ABATroUS&E I8 Remove this column
- - v % Create new lopic
On error (*) set to blank () store error () copy value from original column Search for mesch Move column to beginning
8. A&BOUTERWEAR LIMITED
Expression Language| Google Refine Expression Language (GREL) + | ottty Move column to end
cell.recon.match.name No syntax error. 10. AKM, Knit Wear Limited Move column left
Freese new malen Move column right
y . .
flickr: psychemedia
Preview History Starred Help
row value cell.recon.match.name
1.  4A YARN DYEING LTD. Ermor: Cannot retrieve field from nul
2. 4S Park Style Ltd. Emor: Cannot retrieve field from nul
3. 4 Knitwear Itd Error; Cannot retrieve field from nul
4. 4 You Clothing Ltd 4 You Clothing Ltd.
5. A Class Composite Ltd. Error: Cannot retrieve field from nul
6. A J Super Garments Ltd. A J Super Garments Ltd.

http://openrefine.or
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https://en.wikipedia.org/wiki/Sydney_Harbour_Bridge
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