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* How could data storytelling lead to “data
people™?
* |dentity development and learning
« Data in contemporary life

» Data-Infused Interdisciplinary Project-Based
Learning (DIPBL)

 Data journalism (STEM Literacy through
Infographics)
« DataPBL

 Coda
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* Purposes of schooling and other organized
educational efforts

* Learning and development

* SO what?
 Civic engagement
* Everyday life
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“Coming to be, Know, and do”

2 A

Herrenkohl & Mertl (2010)
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« Growing body of research on
disciplinary identification & learning
* "l am a math person”
« “| am a science person”

* Why not a “data person”?
* Increasing prevalence of data and
data science

* Increasing importance to
» Political and community decisions/actions
« Everyday life

« Fighting misinformation/disinformation
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o See data as relevant to their
ves

« Have agency with using data

« Have competence at using
data fluently and judiciously at
iInforming epistemic
understandings of difficult
Issues
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My background in DataViz and Data Storytelling embedded
In project-based learning

 Learning through Collaborative Visualization (CoVis) —
science projects — (1990s)

* Infographics-based data journalism for STEM and data
literacy (SLI; 2011-19) *

« Air quality and soil quality inquiry in rural Colorado
schools (2018-present)

« Contextualizing Data Education via Project-Based
Learning (DataPBL; 2022-present)
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STEM Literacy =
using science in
everyday life

More Milk, Less Cows

For the past few decades the number of U.S. cows used by the
dairy industry has been on a down fall, however the amount of
dairy produced has been on the rise. In the chart below, each
cow shown represents on million cows in the United States.

24.5 million cows in 1944

bapadbadadadadadadadadbapada)
T

e

nd Head)

Milk Cows (Thousal

11,500 et

11,000 s

10,500 st

10,000 st

9,500 st

9,000

1 Infographics _

Milk and Cows Over Time
Volume Fluid Milk Processed
by Commercial Processors
(Million Pounds Processed)

1960 Surge Milker Machines
are introduced to farms.

1966 The Child
Nutrition Act of 1966,
signed by President
Lyndon B. Johnson,
authorizes the
Special Milk Program
(SMP) and provides
milk to children in
schools and child
care facilities at low
or no charge.

1990 U.S. Congress passed the
Fluid Milk Promotion Act to
promote the sale of milk and to
allow collective, producer
financed, generic milk advertising.

1993 The FDA approved
genetically engineered Artificial

Bovine Growth Hormone (rBST,
rBGH, BGH) for commercial use

1974 Voluntary nutrition
labeling on fluid milk begins
after the FDA advises for all
foods to have nutrition labels.

1980 Selective breeding
by looking at DNA coding
sequences and selecting
favored genes allows .

in the United States. 1482
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s Collaborators on this project: Engida Gebre, Andee Rubin, Cynthia
\i Graville, Alan Newman, Joanna Weidler-Lewis, Stephen Sommer,
Chelsey Shade, Rob Lamb, Rosemary Davidson, and many teachers
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Contextualizing science in life

football after concussion
drinking sports drinks
recycling
big agriculture

Gebre, E. H., & Polman, J. L. (2020). From “context” to “active contextualization”:
Fostering learner agency in contextualizing learning through science news
reporting. Learning, Culture and Social Interaction, 24, 1-15.
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Climate Change + Hurricanes...?

Are Hurricanes Affected by Climate Change?
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Are Hurricanes Affected by Climate Change?

Hurricane Conditions

40

A category is a 1-5 scale based on the
20 — = s :
hurricanes sustained wind speed.

0 é}t 8 —3——0 O\, o Atemperature anomaly is a shift in the long

term temperature average. A positive anomaly
shows that the observed temperature is

20 warmer than the reference value.
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The scientific community has been in a disagreement over this subject, arguing whether or not global s
warming has something to do with the frequency or intensity of hurricanes. On one side people are
saying that global warming has created an ideal environment for hurricanes to form while others are
saying that although we are on an upward trend, there is no evidence linking global warming to
hurricanes. :
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The scientific community has been in a disagreement over this subject, arguing whether or not global
warming has something to do with the frequency or intensity of hurricanes. On one side people are
saying that global warming has created an ideal environment for hurricanes to form while others are

saying that although we are on an upward trend, there is no evidence linking global warming to
hurricanes.
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Climate Change + Hurricanes...?

+].26°F

NASA argues that there isn't enough
observational data to map out any
trends.
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» Sense of dismay

* Mismatch with their desired identifications
# climate change denier”

* How to interact with a community member who
wants her to espouse the activist stance
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- N = 272 students (who participated in the research)

- 12 teachers at 7 schools, 2016-17 schoolyear

How interested are you in learning 3.41 3.61
science in school? ** (1.29) (1.16)
How interested are you in learning 2.85 3.12
science outside of school? ** (1.22) (1.09)
Other people see me as “a science 2.64 2.85
person” ** (1.28) (1.29)
Mathematical reasoning ** 3.94 4.22
(scale 0-6, Qs about census data table) (0.08) (0.08)

** p<0.01, paired samples T test

&
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Contextualizing Data Education via Project-Based Learning
@ Data Literacy = using data in everyday life
Data Identity = seeing oneself as a “data person”

Collaborators on this project: Trang Tran (now at U of Alaska Anchorage),
teachers at two schools

The Concord Kate Miller, Chad Dorsey,
Consortium Steve Roderick, Cynthia Mclintyre

H E d U CG t | O n Linda Grein, Jordan Templeton, Ron Berger
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« Read Farewell to Manzanar memoir
(Wakatsuki Houston & Houston,1973)

» Gallery walks

 Learned how to work with JAI-

focused data on CODAP
(http://codap.concord.org/)

« CODAP Story Builder
» Peer feedback
« Data story presentations

N/ 8 S
R4 .
The powerfal true story of life e o
inside a Japanese American T
internment cas P
[ = i
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http://codap.concord.org/
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CODAP data stor -
y . Immigrants

Immigration process VOCAB:

«  Visa= A paper that allows one to stay in the United States with permission for a
certain amount of time.

«  Green card = A permanent residence card which means if you have a green card you can
not be deported.

. Undu:umen‘t;d = Alabel people who immigrated, but do not have a green card or visa and

Y L Mini Documentary

&

Due to conflicts, many countries are immigrating. For
example, Syrian immigrants are moving because of the
civil war and Lebanon has immigrants moving because of
civil war as well. A lot of countries, like these, immigrated
in search of asylum and refuge.

»

Infographic
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» Connecting data to oneself — Josh Radinsky’s
(2020) data storytelling modes of
 “telling a story about oneself working with data”
 “narrating oneself into a data-represented world”

* “Animating a data representation” — what is going
on in the data story, including:
« Change over time
 Location, scale, and scope
« Data production issues

* Linking texts — including “incorporating data into
extant narratives”
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How the length of staying in the camp might
relate to the number of people who died

JARP Isseiinterview data_Jorc

picy Education, Occu

[

Caic Text Plugns

Tobles Graph  Map

beginning

How did being at incarceration camps for
different periods of time affect how many
people died? If you were born in the
incarceration camps you had a better chance
of surviving there.

I chose this topic because in class we read
about people dying at incarceration camps,
and we read that | wondered how old were the
people who died.

How | am going to answer my guiding
question by seeing how old the people where
‘who died then compare it to how long they
stayed at incarceration camps

Residence  UNSAVED

Haily JARP CODAP story  UNSAVED
.
Graph  Map Calc  Text Pluging

After | collected the information from slide three, | used the tables and put down
a graph and other than doing person number and birth year, | just did birth year

because | noticed that the person number comes up any ways. Moving on after | E
put the birth year at the bottom of the graph | put length of stay at the side. 3
After 1 did the steps of making the graph | analyzed it and noticed most "
Japanese Americans stayed for 3-4 years. For the others that stayed a shorter H

amount of time | think they might have passed, especially if they stayed for less
than a year.

1 did not get the outcome | expected, because what think happened was if you
were younger, under 60 | think, you could have a better chance of surviving. but
it wasn't guaranteed because even if you where under 60 you could still die
there.

Length of stay at center and camp
amoemo 34y

2390

In conclusion even though | didn't get the outcome i wanted or expected | am
glad | was able to do this and analyze my graphs and notice different things
other than my question.

1860 w0 1880

Birth year

Connecting data to oneself

1090

1900

910

JARP Issel interview data_Jordan_Spicy Education, Occupation, and Residence  UNSAVED

ables Graph Map Sider Colc Text Pugins

2 Atributes 3 moment 4 moment e 5

Animating a data
representation

@

How | decided on my Attributes. to use and why, persons
nummber to see how many people there are. Birth year to

know the year they were born and how old they are. Length of
their stay at internment camps to see how long they were there
and all together to see how old they were when they went

Linking texts

there.

Now we know my attributes and why I picked them so not |
want to talk about my expected outcome. | think it will show that
children born in incarceration camps have a better chance of

surviving there

Version|

Undo

1920

Spicy Education, Occupation, and Residence

UNSAVED

Plugins

3 Graph 4 moment e 5 m

Here are the steps | used to make my graph,
first | clicked on table, next  clicked on graph.
Now lastly from the tabels | took birth year

and put it on the bottom of the graph next | bt
got person number and put it on the side of
my graph. 800

What | found in the graph is out of 1046
people most of them where born in 1880-
1905 but there were still people born out
side of those years. The graph is about what
year they where born.

| didint expect this out come what | think:

happend is when they collected this data o -
they wernt able to collect data from babies at

2 Wo o ws w0 woo w0 wo
this time. Birth year

UNSAVED.

Tobles

Haily JARP CODAP story

Cole  Text

Graph  Map Pragins

v 5 My conclusion &9

1 didn't get the outcome | expected because the data didn't show babies. The
data only showed older people.

How this connects with what we learned about in class about forced Japanese
incarceration is because it shows how long they were in the camp and how old
they were. | think the littler there stay in incarceration camp the more likely
they passed. So, that shows being in incarceration could and did kill innocent
people. But it also could mean that were when those people were taken to the
incarceration camps after coming back from jail.

This proves incarceration camps affected Japanese people by taking away
their lives. Imagine some one taking you whole life away for up to 4 years and
you not being able to do the things you love and you being treated like an
alien in the place you live.

My final thoughts about this are the younger you were in the incarceration
camps you had a slightly higher chance of surviving there. After | created the
last of my graphs about how long the people where there, a lot did last a year
and the other half was there for 3-4 years which is horrible. | dont think that
should ever happen and today we need to make sure it never happens again.
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/@

| chose this topic because
in class we read about people
dying in incarceration camps.

How am | going to answer my
guiding question? By seeing
how old the people were, when
they died, then compare to how
long they stayed at

Qzarceration camps.

Japanese Americans
prior to, during, and
after the incarceration.

data in way that

Linking to Farewell to \
Manzanar and class Q}

discussions on the

experiences of

“How | decided my
attributes to use and
why? [l chose]
to see how many

people there were.

to know the year
they were born and how
old they were.

to see how long they
were.”

. Named the \
Anticipated attributes to
steps to support data
structure the oo
story and

explained the
rationale for
such decisions

informed the
examination
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Refining
representation
by relating
Length of stay
and Birth year

>4yr

... l used the table and put down a
graph ... I did ... [and] I put
at the side [of the

1-2yr

t center and camp

graph].”

6mo-lyr

2mo-6mo

| noticed most Japanese American

_—— | stayed for 3-4 years. Others stayed a
_Extracting shorter amount of time. | think they
insights and ight have passed especially if they

pattern from .
data (scope) stayed for less than a year.

<2mo-6mom...

Length of sta

0

1870 1880 1890 1900 1910
Birth year

Making
inference that
links to guiding
question
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ﬂnnecting to Farewell to Manzanar\

my graphs show how long Japanese
Americans were in the camps and how old
they were when they were there. A lot of
them stayed for 3-4 years, which is horrible.
Imagine someone taking your whole life
away for up to four years, and you not
being able to do the thing you love and you
being treated like an alien in the place

you live. | don'’t think that should ever

happen [to anybody]. Today we need to
ake sure it never happens again.

self

identity
agency
social

justice

texts

data
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* Pre- post retrospective surveys
1. Data identification and positioning
2. Confidence and efficacy with data
3. Data agency and relationships

* RQ: How have 8th %rade students perceived and
characterized their data identification?

* Future: Interview analysis

Polman, J. L., Tran, T. C., & Miller, K. (February 2025). Towards
inquiry into data identity in mterdls%pl_lnary project-based learning.
Paper presented at the 2025 Data Science Education K-12 (DSE K-

12) Conference, San Antonio, TX.

https://concord.org/blog/middle-school-students-see-themselves-as-
data-people/
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https://concord.org/blog/middle-school-students-see-themselves-as-data-people/
https://concord.org/blog/middle-school-students-see-themselves-as-data-people/

« Data Agency

* |dentity Development
« ability to use data successfully in schoolwork
* making sense of data.

* Real-World Engagement

% School of Education
UNIVERSITY OF COLORADO BOULDER




Figure 1. Data identification and positioning

(n=62)
1-Strongly Disagree 2-Disagree 3-Agree 4-Strongly Agree
0 0.5 1 1.5 2 2.5 3 3.5 4

***My teachers see me as able to use data successfully. " 2 03

***My background, skills, and experience help me with my 2.62
learning experience with data. 2.8

**My friends/classmates see me as able to use data successfully. _ R

**My teachers see me as interested in data.
**Topics that involve data are exciting to me.

| am interested in learning more about how people use data.

o B~

£

2.26

L.599

|0 |N IA
N
> N

**My friends/classmates see me as interested in data.

2.29

e I

| see myself as a math person.

* p<0.05; ** p<0.01; *** p<0.001 m Pre mPost
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Figure 2. Confidence and efficacy with data

(n=62)
1-Strongly Disagree 2-Disagree 3-Agree 4-Strongly Agree
0 0.5 1 1.5 2 2.5 3 3.5 4

2

2 64
#**1 can do well onsChoGWork that involves Gata:> I, -.c6

***| am good at making sense of data.

**| feel confidentin m@y to learn how to use@ I, - -ss

*I'm capable of working with my peers to create shared I 277

knowledge and understanding using data.

«+| am good &fTelling a story using data,> NN 55

Others ask me for help with data. 2.32

* p<0.05; ** p<0.01; *** p<0.001 m Pre = Post
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Figure 3. Data agency and relationship
(n=62)
1-Strongly Disagree 2-Disagree 3-Agree 4-Strongly Agree

0 0.5 1 15 2 2.5 3 3.5 4
***I'm able to use data to support different activitiesinmy R 2 54
everyday life. 3.19
*Itake initiative in using data in different activities in my everyday | .70
life. 3.17
***|view data gSrelating to all subjects, ot just math and | 2 50
SCIence. 3.08
***| view data as all types of information, not just numbers. I .67 3
*I'm willing to make my own decisions regarding data. . 208
**I'm capable of learning about and using data collaboratively | 55
and respectfully 2.84
***I'm able to use data tc.help people and/or acommunitythat | I 2 .45
care about. 2.82
***| take initiative in using data to support my learning in school. I 239 272
***I'm capable of explaining and defending my data decisions 2.44
when | use data to make an argument/ 2.7
***Despite challenges and discouragement, | can make choices 1
with data. 2.29

* p<0.05; ** p<0.01; *** p<0.001 mPre = Post
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8th grader, City in Northeast United States, Spring 2024

“At first | didn't like data, like especially in seventh grade. It was really hard
to use. It was lagging all the time. | didn't see the point of using data.

But what | kind of understand now is that history is not always believed, and
you can tell a story, and it might not be the true story or might be the true
story, but but not everybody is going to trust you.

And | think that's that's kind of a problem with understanding, racism and
xenophobia, especially within this country, because there's a lot of stories
that go around that are not true, like how Thanksgiving came about ...
[describes details] ... And and | think American schooling sugarcoated things
so that so that so the white kids won't feel guilty.

And so ... a lot of the facts get muddled and thrown out. And with data, we

we have a clear picture of what was really happening. And a lot of the
time, well, actually, all of the time the data supports the real story.

So, working with data, | think it's it's opening doors for us to to understand
what's actually happening and not just have an untrue story told to us.”
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« Cognitive and non-cognitive (e.g., Tran, 2025)
» Place-based
 VValues are valued

* Agency and power matter

» Agency interacts with structure ...

e ... and discourse
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Thank you

This material is based upon work supported by the U.S.
National Science Foundation under Grant Nos. 11S-1217052,
11S-1441561, 11S-1441471, 11S-1441481, & DRL-0822354

School of Education Joseph Polman
UNIVERSITY OF COLORADO BOULDER joseph : p0|man@00|0rado_edu




