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Work of Data Scientists:
An Ethnographic Study

Immersed in workplace for 9 months:

« observations of group meetings,
presentations, informal
conversations

* interviews with 5

* interviews posted on public sites




Key Practices, Processes and
Dispositions of Data Scientist

Flexibility/

Skepticism Communication and

Visualization

Role of Context/
Purpose of Problem

Team work and
seeking expertise

Immersed in Data Broad Toolkit
Persistent/Resilient



Data Investigation Process

More holistic, nonlinear, and
reflective of data science
practices

Lee, Mojica, Thrasher, &
Baumgartner, 2022

College of Education
Friday Institute
for Educational Innovation
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Data Investigation Process o< INSTEP

Holistic, Dynamic and Nonlinear

Frame Problem
e Consider real-world phenomena & broader issues related to problem.
e Pose investigative question(s).
»® Communicate & Propose Action e Anticipate potential data and strategies.
%" e« Cratadata story to convey insight to
stakeholder audiences.
Justify claims with evidence from data @ .
and propose possible action. Consider & Gather Data
Address uncertainty, constraints, Frame e Understand possible attributes,
and potential bias in the analysis. Problem measurements, and data collection

Cormunicate Consider methods needed for the problem.

& Propose & Gather Evaluate and use appropriate
Action Data design and techniques to collect or
source data.

.1,: Consider Models Investigation Consider sample size, access,
L

e Analyze and identify models Process storage, and trustworthiness of

that address the problem. b 4 data.

Consider assumptions and Consider

purpose of the models. Models .

Recognize possible oo R

limitations. ll" Y Process Data

e Organize, structure, clean, merge,
and transform data in efficient and

ogPo Explore & Visualize Data useful ways.
nl e Construct meaningful visualizations, static or dynamic. Consider additional data cases or
U e Compute meaningful statistical measures. attributes.
e Explore and analyze data for potential relationships or pattems
that address the problem.

Explore &
Visualize Data

Key Considerations & Dispositions

Make sense 3 . Consider
of data with Take Atiend o Beck Communicate Heamous Persist & be ethical Be a

advantage of variability & expertise & & creative, & = : :
respect to : : x llaborat Sund resilient issues & skeptic
technology uncertainty information collaborate intuitive 2
context biases




Use of
visualization and
analysis tools
that link
representations
and facilitate
data moves and
simple coding

Big(ger) Data

(multivariate with different types of
attributes, messy, many cases)

Engage
with real
contexts



Aspects of Data
Science should be
Everywhere and for
Everyone

Every Subject Matter
All learners




Percentage of U.S. Weather Stations That Broke All-Time Temperature Records
All-time temperature records were set in 2021 at 10.6 percent of all U.S. stations.

| Data in the News
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Original Article: A Vivid View of Extreme Weather: Temperature
Records in the U.S. in 2021
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Let's Think About Weather
in Raleigh Durham Area

ITC ( 4:57 PM EDT)

. CHARBURGERS
FRENCH FRIES

Tornado. Fiash Fiood| | [Special Marine




YES, you may use
your device!

Time for a Poll




Our Poll Results



BEST GUESS: What was the lowest minimum daily temperature in RDU in past
20 years?
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BEST GUESS: What was the highest maximum daily temperature in RDU in
past 20 years?
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In the month of September for the past 20 years, what do you think is a typical
difference between daily high and low temperatures (degrees F)?
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codap.concord.org

Free

Er® L8 OE = & @
Web-based = R S B
No login required .
Easy to Use j 2z = ot B cotelloleet

Under continual development

Works best in Chrome or FireFox

Optimal on computer or chromebook or Includes “Plugins” that expand

large tablet capability. TWO of these are
data portals connected to NOAA
and US Census!



Let’s Collect Weather Data

codap.concord.org/app

ccccccccccccccccccc



https://codap.concord.org/app/static/dg/en/cert/index.html#shared=https%3A%2F%2Fcfm-shared.concord.org%2FitJbUMGl4J7F4OSjZ718%2Ffile.json

sed the Plugin NOAA Weather to collect 20 years of
daily measurements from RDU weather station
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RDU Minimum Daily Temperatures 2003-2023

RDU Minimum Daily Temperatures 2003-2023
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RDU Airport Daily Temperature Swing in September 2003-2023

93% 7%

ttimlll J“Um,g.

Click here, or drag_an attribute here.

0 0 %0
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month



Support for Teachers’ Professional Learning



Personalized Learning for Teaching Statistics and Data
Science in Grades 6-12

g InSTEP

instepwithdata.org

InSTEP

Invigorating Statistics and Data Science Teaching through Professional Learning



http://instepwithdata.org

INSTEP is organized by
anchoring professional learning
in Seven Dimensions of
Teaching Statistics and Data
Science which describe
important aspects that support
teaching and learning
environments for statistics and
data science.

@ Data and Statistical Practices

Argumentation

Technology

Central Statistical Ideas

Effective Learning
Environments for
Statistics and Data
Science




Two Primary Pathways:
Data Investigations & Self-Paced Modules

@ InSTEP

Use Variety of
Tech Tools, but
primarily CODAP

Learning Hub D v Data

Data Investigations

In-depth Learning Experiences

Start here to dive into a data investigation
10 experience working with *big data® and
envision what may be possible in your
classroom

DATA INVESTIGATION 1
US Roller Coasters

Engage in a data investigation to compare,
contrast and examine trends in US roller
coasters using a technology tool, CODAR

100% Completed

Dimensions of Teaching Statistics and Data Science

Self-paced Modules

Pursue your own professional learning
pathway by choosing a module in a specific
area of teaching statistics and data science
that interests you

W @nasiivas Y

/

[ Argumentation
-l

Data and Statistical
Practices

plore foundational processes, practices, and
ways of thinking used in statistics and data

science

2Modules v 27% Completed

n Tasks

FAQ About InSTEP

0@

Hub Tour -

DATA INVESTIGATION 2
Census at School

n this data investigation you have an
opportunity to feel awash in a bigger,
messy dataset through sampling student-
generated data from the Census at

ol Project.

50% Completed

Central Statistical Ideas

deeper understanding of key statistical
ta content taught in K-12 curriculum.

2Modules v Not

ﬁ Data




Two Open Access Papers
to Learn More About Data Investigations

Digging into Data: Investigating Data like a
lllustrating a Data Data Scientist: Key
Investigation Process Practices and Processes
2022 éi(“)ztz tics Ed ti

L atistics Education
Statistics Teacher o g

statisticsteacher.org/2022/ jase-web.ora/ois/SERJ/arti
03/23/diggingdata/ cle/view/41



https://www.statisticsteacher.org/2022/03/23/diggingdata/
https://www.statisticsteacher.org/2022/03/23/diggingdata/
https://iase-web.org/ojs/SERJ/article/view/41
https://iase-web.org/ojs/SERJ/article/view/41
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