Understanding Weather Extremes with Big Data: Inspiring Rural Youth in Data Science

Challenge: As scientific discovery becomes ever more  Strategy: The WeatherX project is developing and studying curriculum units for middle-school science
data-driven, there is a critical need to build a scientific to promote scientific modeling, data practices, and interest in data science among rural students. This

worktorce with robust skills in scientific modeling anc early-stage design and development project aims to engage students with investigations of extreme
large-scale data analysis. Nowhere is the need to weather events on Mount Washington (MW), NH, often called the “Home of the World's Worst
strengthen learning opportunities greater than in rural ~ Weather” as well as in their local communities. Students will use the online modeling and data

areas, where a majority of the nation’s school districts visualization tools SageModeler and the Common Online Data Analysis Platform (CODAP), as well as
reside and where under-investment persists. large-scale data from MW and the National Center for Environmental Information (NCEI).

Research Questions Key Curriculum Components

RQ1. What is the feasibility of using WeatherX units in « Students create scientific models of extreme weather
participating classrooms? events and test and refine models with authentic weather

RQ2. How do teachers enact WeatherX units? Weathe rX ‘ S d eve | O p‘ n g m ‘d d | e " data

RQ3. What are the mechanisms by which WeatherX units ana  Use of visual, online, scientific modeling and data analysis

their enacted components may have an impact on student SC h OO | C u rr‘ C u | u m u n ‘tS th at tools (SageModeler and CODAP) to em.phasize

earning and interests? conceptual understanding over calculations

" " o Multi- k units b N ine th h
RQ4. To what extent do students who work through WeatherX ‘ nve S'U g ate ext re m e We ath e r' eve ntS tO vvf?iclhvg/teuedetrjw?sl chis?cS)\e/groanncaj E)CL)Ji|2rce)rrltssctice)%i:c?ceictjeraOsut%

units show improved understandings of, abilities in, and interest
explain extreme weather phenomena

in scientific data analysis, modeling, and earth or data science : . (o :
p rO m Ote SC ‘ e nt‘ﬂ C m Od e | ‘ n g / d ata « Students connect with community members who are

careers?
deeply knowledgeable about the local weather to
strengthen the cultural relevance of students’ learning

Research Design

+ Design-based and mived-methods oractices, and interest in data science . e
nits integrate a Chat with a Scientist component, where

« 2019/20: MW unit development & alpha testing students interact with weather scientists from MW

* 2020/21: Local unit development & alpha testing, MW careers amaon g Stu d e ntS ‘ N Ul a | alreas. through online chats, video demonstrations, and video

revisions & beta testing live sessions to build understanding of and interest in
data science careers

« 2021/22: Local unit revisions & beta testing, data analysis
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over 300 students in rural districts in northern New
Brian Fitzgerald, Co-Pl, Mount Washington Observatory

Participants

Hampshire and Maine each year
Data

Asli Sezen-Barrie, Co-Pl, University of Maine

» (Classroom observations Pamela Buffington & Brianna Roche, EDC
» TJeacher implementation logs

« TJeacher focus group & individual interviews
 Student focus group interviews

« Student work samples

Deborah Morrison, University of Washington
William Finzer, The Concord Consortium

outcomes

» Student online screencast recordings Education THE UNIVERSITY OF The Concord
* Pre- and post-unit assessments EDC Development mj MAINE Consortium

LOCUS (Jacobbe et al., 2014), Graph Understanding Test (Lai et al., 2016); %;

Academic interest (Linnenbrink-Garcia et al.,, 201); STEM-CIS (Kier et al, 2014) e
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* Qualitative data: A priori and open coding to explore how s MOUNT WASHINGTON WASHINGTON ke pictur o v
unit design features may be associated with student e .

« Quantitative pre/post assessments: Matched-pair dependent
sample t-tests; OLS regression to explore association

between post-test scores and unit implementation, : : . :
controlling for pre-test Big Data Scientific I\/IOdellﬂg
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