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Objectives

A collaboration of data science educators, data tool developers, a children’s
book publisher, and a science lab has created a 20-hour “Data Detectives

Club” for middle school youth, focusing on historical and current

pandemics. Goals are:

* 'lo develop youths’ skills in using digital data tools to track the spread of

infectious disease and to ask and address their own questions of

epidemiological datasets.

* 'lo foster a deeper interest in and awareness of epidemiology and related

STEM careers.

* 'lo have youth become more fluent 1n using data (rather than opinion) to

make sense of the GOVID pandemic.
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Framework

The program 1s anchored by a science-based
adventure book, The Case of the COVID Crisus,
and mcorporates data activities, podcasts,
animations, and digital data tools, as well as
visits by epidemiologists.

* At each session, youth discuss one of the
book’s chapters, focusing on ethics, equity,
and policy 1ssues related to how infectious
diseases spread and are treated.

* Youth engage 1n data activities using
CODAP (CGommon Online Data Analysis
Platform—Concord Consortium, 2022)
and NetlLogo (2020) to understand

ogrowth rate of infections, variability, rate

of vaccination, and predictive models.

* Youth produce graphs, maps, and
diagrams as well as data-based
recommendations.
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This project 1s funded by the National Science Foundation, grant no. DRL.-2048463.
Any opinions, findings and conclusions or recommendations expressed 1n these
materials are those of the authors and do not necessarily reflect the views ot the

National Science Foundation.
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Perspective

Epidemiological datasets are socio-technical tools entering everyday usage (Pea & Cole,
2019). Our research 1s based on cultural-historical activity theory (CHAT) (LGHC, 2010)
which links the influence of direct interactions to broader contexts and intuitive concepts to
scientific ones. T'he work 15 also based on emerging research 1n data science education, with a
focus on asking and addressing questions about secondary datasets.

Participants

Participants are 400+ middle school youth (ages 9—14) from diverse, low-income
communities 1n several states. They are enrolled in summer and afterschool programs oftered

through the YMCA, Boys and Girls Clubs, Girls, Inc., or 4-H that are part of the Imagine

Science network, which supports STEM programming at these agencies. These youth are
underserved with respect to STEM.

Participant Race/Ethnicity

Other
Unspecified

3%
7%
Asian
13%

Participant Primary Language
Spoken at Home
Unspecified

English
61%

2021 Participant Gender

PROGRAMS SITES YOUTH Unspecified
California 7 111 1%
Colorado 1 4 Female. Male

NYC 2 53 s6%  43%
Pennsylvania 3 52

Texas 14 185

TOTAL 27 405

Sources of information

Three major types of data are collected from the youth:

* Surveys developed by project partner PEAR that measure changes in STEM interest,
career awareness, and 1dentity.

* Focus groups interviews.

* Youth-generated artifacts (CODAP graphs, data visualizations, and recorded final project
presentations). Images below show youth artifact screenshot examples of: CODAP/NetLogo disease
spread simulation (left); New COVID cases (right, top) and fully vaccinated people in Orleans Parish,
LA through December 2021 (right, bottom).

8000

7000

e, -

Hide All- 112345 - [JLast
5000
1 by Netl id i = 2
powerec elLogo
> Y. go cidsee_sim_v3a Export M| 160 8|4000
120
Mode: Interactive Commands and Code: Bottom - M % 3000
=100 F o c
n 9 e
model speed o 8o o~ = & 5 2000
S — -g 60 .-‘.“ “:,:‘.\.
2 . -
ticks: 89 ERS y 3 (N 1000
First P Setu 20 / X . -
p O —-— 3 Wl S B Smm Anad Maey Seent St suss Mvnt auer Mums paad e ftect Mt M st Jeewd i ums jos oo hand Sune sunn lom mevd man amme
Sep Dec | ) Sep Dec | ) S De
O 10 20 30 40 50 60 70 80 90 2010 2020 2021
Then Press: Go S
c Day (days) submission_date
S ———————
number-people
peop 300 2 N P A
&
percent-starting-immune 0
—lly DISEASE REPRODUCTION NUMBER = RO e
ro 4 }3
« Ebola, 2014-1511t0253 -
—— e e HIN1Influenza, 2009- 146to 148 © 250000 .
chance-recover 73 % e Seasonal Influenza- 2to 3 3
— * MERS-around1l g 200000
duration 20 'DAYS * Polio-5t07 >
*» SARS-<110275 >
infected immune days « Smallpox-5to7 ‘E 150000
158 e Coronavirus 2019-nCoV-141t04.08 o
» Coronavirus delta variant-8to 9 'O 100000
T
-
T 50000
o
=
S 0
O lllllllllllllll
- b J Mar  May Sep J
2020 2021

Results

* Retrospective pre/post surveys from summer and fall 2021 showed significant increases in
STEM engagement, career awareness, and 1dentity. Image below shows analysis of custom
survey item results.

* Focus groups showed that youth felt that information and activities on virus mitigation
and the associated fields/jobs 1n science and technology resonated the most with their
own set of personal interests. They gained new knowledge about the types of careers used
to examine questions in epidemiology and other fields related to STEM and disease
management.

* Analysis of the graphs and presentations showed that youth learned how to use CODAP
to construct, read, and compare data-based graphs. They also made many policy
recommendations, but these were not always based on data.

Custom Questions Added to CIS PEAR Student Survey (N=200)
(1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree)
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1deas and motivate youth to
learn more about epidemiology.

*  We examine how youth master
the use of data tools when used
in a compelling context.
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