Enhancing student learning in a Large-Enrollment, Scientific Computing Workshop in Seismology

JM( - Gillian Haberli (Goldhagen)™*, Mike Brudzinski’, Michael Hubenthal?, Elise Meyer®
MIAMI s ST ig EarthScope

skill building Seimological Facility for the

1n n- : : : : g : 3 : :
UNIVERSITY e Miami University (Ohlo), EarthScope Consortium, “Tufts University %" Advancemen of Geosciences Consortium

Seismology Skill Building Workshop (SSBW) Conclusions 2023-2024 Evaluation of Un-Paired Tests
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Tutorial-Based Active E-Learning seismology e deal” in seismology, and 76% expressing similar growth in scientific computing skills. spite the unpaired nature of the data. Moderate to large Cohen's D values on many questions highlight significant improvements, with some areas like

Instruction Module and Assighment Structure: Knowledge ' Reliable Findings: Robust sample sizes in both years indicate results are representative of the student population. analyzing navigation and analyzing computer programming showing particularly strong gains.
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Concrete coding experience on Reflect and respond to " ~ approach significantly boosted understanding, especially in areas with lower initial scores. instruction. Only three questions have higher standard deviation with the two greatest being within the remembering
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L j - Lomprises a total o questions / Accessand \ understanding of seismology concepts, and 96% noting that it improved their scientific computing abilities. . Normalized Gain: Many questions display moderate to high gains, showing effective learning, though some areas may
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. Centers on computer programming in the context of

. The SSBW was chosen for analysis due to its high student enroliment, facilitating trend identification within the data. . Investigating Bloom’s taxonomy and skill usage in our assignments identified that our active e-learning design had less higher
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. Since 2020, international participation in the workshop has surged from 46% to 83% by 2024.
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. Assessed skill gain in 82 students during the 2023 SSBW and 112 students during the 2024 SSBW using matched pre-/
post-test questions.
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Skill and Taxonomy Characterization

Distribution of Question Type:

. Despite fewer higher-order thinking questions, students show significant improvement in analyzing skills, suggesting
that the active e-learning pedagogy effectively supports the development of higher-order skills.
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Question Type 1 Figure 8. Combined skill gains for 2023 and 2024 cohorts (total of 194 students) during the SSBW, QueStion Taxonomy and Skill
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Figure 9. Combined skill gains for 2023 and 2024 cohorts (total of 194 students) during the SSBW, evaluated through matched pre- and post-test questions. Average question scores are displayed for each skill and cognitive level, divided
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