

https://twitter.com/AmeliaMN
https://en.wiktionary.org/wiki/polygraph#/media/File:Polygraaf.PNG

We can all agree
communication Is important



"Key concepts required to develop data acumen include
mathematical foundations, computational foundations, statistical
foundations, data management and curation, data description
and visualization, data modeling and assessment, workflow and
reproducibility, communication, domain-specific considerations,

and ethical problem solving.”

—Data Science tor Undergraduates: Opportunities and Options
National Academies, 2018



http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246

‘Key Competencies for an undergraduate Data Science Major

Computational and Statistical Thinking

Mathematical Foundations

Model Building and Assessment

Algorithms and Software Foundation

Data Curation

Knowledge Transference — Communication and Responsibility”

—Curriculum Guidelines for Undergraduate Programs in Data Science
Park City Math Institute (PCMI)



https://www.annualreviews.org/doi/abs/10.1146/annurev-statistics-060116-053930

But, who teaches communication,
what does communication mean,
and when should students learn i1t?



"‘Recommendation 2.1: Academic institutions should embrace
data science as a vital new field that requires specifically tailored
Instruction delivered through majors and minors In data science
as well as the development of a cadre of faculty equipped to
teach in this new field.”

"As Instructors rework individual classes based on outcomes and
evaluation, it is likely that they will replace borrowed content from
existing courses with original materials that fit together more
naturally and better match personal educational styles or the
culture of that institution or department.”

—Data Science for Undergraduates: Opportunities and Options
National Academies, 2018



http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246

‘Most institutions will implement a Data Science major from
current courses In existing disciplines, perhaps transitioning to
more fully integrated courses as outlined in the Appendix at a
future date.”

'0.4. Related Courses

e [ntroduction to [Partner Discipling]

¢ |[ntermediate course In Discipline

e Capstone Course with Data Experience and Projects

e TwO courses in writing, preferably one in technical writing.

* Public Speaking

® -thiCS

|...] highlighed courses cover the bare necessities of the material
required for a Data Science major’

—Curriculum Guidelines for Undergraduate Programs in Data Science
Park City Math Institute (PCMI)



https://www.annualreviews.org/doi/abs/10.1146/annurev-statistics-060116-053930

Karen McGrane &

@karenmcgrane

Petition to rename "soft skills" to "power
skills" who's with me

Dr. DeRionne Pollard @DrPollard MC

Based on what | continuously hear, we really gotta drop the term “soft
skills.” It's diminutive and dismissive. Instead, we should be calling
communication skills, problem-solving skills, critical thinking skills, etc
“power skills” or “foundational skills.”

2:55 PM - 9 Dec 2018
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https://twitter.com/karenmcgrane/status/1071886067865972736

Data communication
Visualizing data
Writing data
Speaking data



University of Michigan: viz v writing v/ speaking V' (take three)

Smith College: viz v writing vV speaking ¥ (take one)

Virginia Tech: viz v/ writing ¥ speaking X

University of California, San Diego: viz v/ writing ¥ speaking X

(example programs from National Academies report)


https://www.eecs.umich.edu/eecs/undergraduate/data-science/
https://www.smith.edu/sds/about.php
https://www.ais.science.vt.edu/programs/cmda/our-program.html
https://datascience.ucsd.edu/academics/undergraduate/major-requirements/

Visualizing data

Probably the least controversial of the
courses/topics | am proposing.

Many institutions offer standalone dat
visualization courses (we're not sending
students to the Art department for color
theory).

theory by Cleveland, Bertin,
- Cook, Hofmann, etc.

Based or
Wilkinsor

Usually a blend of “critiquing” and "doing.’
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https://timesmachine.nytimes.com/timesmachine/1860/05/19/78621972.html?pageNumber=9
https://tinyletter.com/abovechart/letters/the-dataviz-pioneer-you-ve-never-heard-of

4 Handmade data viz

Begin with inspiration.
In My class, | started with visualization as art, and then moved on to

art as visualization.
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Stefanie Posavec



http://www.amelia.mn/sds136/10_art.pdf
https://www.instagram.com/p/BDbP_-JqvEl/
https://www.flickr.com/photos/joseduarteq/
http://giorgialupi.com/
http://www.stefanieposavec.com/

4 Handmade data viz

Curate a small dataset. | recommend fewer than 10 rows, but at
least two variables.

Name Area Max debth Watershed Chain of
Category Percent P area lakes?
Whlte ______________________________________________________________ 45 ___________________________ g:ae Maka 421 acres 89.9 feet 2,992 acres Yes
Unknown <
e e Lake Harriet 353 acres 82. feet 1,139 acres Yes
Hispanic o L
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Lake
Asian 2 . 204 acres 33.1 feet 869 acres No
------------------------------------------------------------------------------------------------------------------------------ Nokomis | |
Black o)
---------------------------------------------------------------------------------------------------------------------------- Cedar Lake 170 acres 50.9 feet 1,956 acres Yes
Multiracial 5 T T e e
---------------------------------------------------------------------------------------------------------------------------- ake of the
International 14 Isles 103 acres 30.8 feet 735 acres Yes
Smith student body diversity. Lakes in the city of Minneapolis

2017 data via Institutional Research via Wikipedia



https://en.wikipedia.org/wiki/List_of_lakes_in_Minneapolis

4 Handmade data viz

Bring craft supplies!
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4 Handmade data viz

Encourage iteration. | recommend a quick sketching period to
generate 4+ ideas of how to represent the data.

STEFANIE:

‘mTERRIBLE

___—-—_____--;'-
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Georgia Lupi and Stefanie Posavec, Dear Data



http://www.dear-data.com/

4 Handmade data viz

Share out afterward

Behold the surface area and depth of
Minneapolis Lakes

- @OOLB®INO



https://twitter.com/alanapipe/status/1012829092641681409

Writing data

In Most programs, writing IS
elther integrated into other
courses (e.g., regression

modeling) or outsourced to
other departments

Data journalism provides a

model for a course focused on
writing about data

Again, a combination of critique
and creation

Lrad Uil Qg


https://www.flickr.com/photos/lidor/12254146003/in/photolist-C2qmfY-4BTsod-8zZHyc-8N64a3-8PWH6z-8PWGP2-cxtNX-8PWEy2-8PWDLK-8PZHWW-8N36i4-6GwHFB-87Fj6j-bMSMjc-bVGRQ5-8PZKKu-Agbfht-8N36Ec-BcH735-8N32bV-8N31Wr-4ZRicp-eAbxoD-8N2ZyR-6GAM7h-C6R7ZX-mhj4Gx-8N34qD-df7Pvi-B3JwKG-4viMi-c8VJFG-8N343r-BsyHgJ-9aHuTT-jERGFn-8PWBmx-9aHwJ4-9aHv2a-QAwCj6-QYb2vr-zxFk7-xjuqYN-qN6JW7-xSJ9wE-dXnxsE-27SLeS9-25yEZ9f-pWgScR-5T54Bx

4 One-number story

nglay;here haven’t been 16 school shootings in
Get used to reading data journalism 2018. That number is flat wrong.

The horror of Columbin@echoes throughid® years of school shooting

INn My course, we began every class | %
with a discussion of current events,
and the writing strategies used by
the journalists who wrote articles
highlighted by students.

Eleven schools since Columbine High School in 1999 have had mass shootings. Accounts by witnesses
and survivors are eerily similar. (Video: Monica Akhtar/Photo: Matt McClain/The Washington Post)

By John Woodrow Cox and Steven Rich


http://www.amelia.mn/sds236/

'Keep the number of digits in a paragraph
below eight.’

"You'd be over your allocation with a sentence
Ike this:

The Office of Redundancy’s budget rose 48

percent in 2013, from $700.3 million to $1.03
billion.

Think about how it could change:

Over the past year, the Office of Redundancy’s
budget grew by nearly half, to $1 billion."

- Sarah Cohen, Numbers in the Newsroom

4 One-number story

The IRE Beat Book Senes

> B00K 4
IR
v

Numbers In the Newsroom
Using Math and Statistics in News



https://store.ire.org/products/numbers-in-the-newsroom-using-math-and-statistics-in-news-second-edition-e-version

4 One-number story

Focus on one number (but use 10 High Schools |
more numbers to contextualize it!) -

That number might be the mean,
the median, the maximum, the

total...

Boston Wins The High School Dropout Race

Use simple data tools— in my Massachusetts Academy of Math and
Science Remains Atop the Podium

C\ags, we use spreadsheets for this
assignment (sort, summarize, pivot
tables)



http://www.amelia.mn/sds236/OneNumberStory.html

4 One-number story

PEER REVIEW WORKSHOP COMMENT FORM

Ag al n y |te rat I O n I S key HEADLINE: Does headline capture the point of the story? Does it make you want to read the

story?
I:i rSt d raft a LEDE and NUTGRAPH: Does the lede hook you? Does it make you want to keep reading? Why
or why not? Is the nutgraph clear or are you confused?

P e e r e d It I n g I n C ‘ aS S Q PARAGRAPHS: Does each paragraph develop a single, clear idea? Is the theme of each

paragraph fully developed? Do you want to know more?

Final draft &d

TRANSITIONS: Is there a good transition from one paragraph to the next?

I:e e d b aC k f rO m p rOfe S S O r OVERALL: Does the piece overall follow the nutgraph, following it subtheme by subtheme?

Does it have a logical order? Is the idea fully developed, or do you want to know more? Does
the conclusion feel satisfying, and answer the question “why do we care?”

Things | liked about this piece:



Have students turn in hard copies,
or print them out

Usually when we grade writing we
ignore or give little weight to things
Ike grammar, sentence structure,
and awkward paragraphs.

This is the place to give feedback
on those things.

& One-number story

Amelia McNamara
Ay
; @AmeliaMN

Too nice to be grading indoors! Spring in
New England, what a thing.

9:49 AM - 21 Feb 2018

2ies FEGHE SOPD S
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https://twitter.com/AmeliaMN/status/966354239911022592

Speaking data

This Is the category | think we have
spent the least time formalizing.

When | teach Statistical
Communication at St Thomas (Spring
2020) it will cover visualizing, writing,
and speaking.

I'm looking for models of how to do it!

Probably: critique and create

flickr: fdctsevilla



https://www.flickr.com/photos/fdctsevilla/4074167719/in/pool-1092722@N21/

& Lightning talk
Begin from inspiration

All of Statistics with One
Weird Trick

DATE-AH

Carin Fishel

4 P Pl o) 020/502

Jonathan Stray. Solve Every Statistics Problem with One Weird Trick. Carin Fishel. Date-ah. Eyeo 2016 Ignite!
NICAR 2016 Lightning talks


https://www.youtube.com/watch?v=BhY-un6JURA&list=PL1ipWWKtIiifVa3MS_CVeVCslNfFqaQMd&index=2
https://vimeo.com/180077729

Give students lots
of time to prepare

& Lightning talk

“How long does it take you to prepare one of your speeches?”

asked a friend of President Wilson not long ago.

“That depends on the length of the speech,” answered the
President. “If it is a ten-minute speech it takes me all of two
weeks to prepare it; if it 1s a half-hour speech it takes me a
week; 1f I can talk as long as I want to it requires no

preparation at all. I am ready now.”



https://quoteinvestigator.com/2014/03/01/short-speech/

& Lightning talk

Have students do the talk twice. ?) Miles McBain
(Should | tell them ahead of time”?)

@MilesMcBain

And after the feedback there was a
tonne of practice, which | did on the
advice of and others. So
while it's by no means perfect or without
Issues, It is something | can be proud of
as my first conference talk.

7:15 PM - 28 Jan 2018

S Likes f, ﬂ @ 3}

' And with this talk, | want to 7 O 2 ) ™ s =

explore the making of software
ﬂ a Tweet your reply
Miles McBain.
Our colour of magic: The open sourcery of fantastic R packages. /@ Miles McBain @MilesMcBain - Jan 28

rstudio::conf 2019 But the key thing is | was helped a lot and benefited greatly from the ideas of
others. And | think this is sound strategy with something like this or anything


https://twitter.com/MilesMcBain/status/1090070824889966592
https://resources.rstudio.com/rstudio-conf-2019/our-colour-of-magic-the-open-sourcery-of-fantastic-r-packages

Commonalities for teaching data
communication (visual, written, or oral)
Begin with inspiration
Start small and simple
terate and give feedback



Amelia McNamara @AmeliaMN & /1
University of St Thomas, St Paul MN
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Wikipedia: chart recorder /

v S 7



https://twitter.com/AmeliaMN
https://en.wiktionary.org/wiki/polygraph#/media/File:Polygraaf.PNG

